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Abstract

Background: This study evaluated the impact of an e-cigarette tax in British Columbia (BC) on
youth e-cigarette use.

Methods: This study used repeat cross-sectional and longitudinal samples of students attending
high schools in four Canadian provinces in 2018/19 and 2020/21.

Results: A difference-in-difference (DID) analysis indicated that the change in prevalence of ever
and current e-cigarette use over time in BC was not significantly different from that in other
provinces. Multi-level regression models suggested that students in BC had a lower likelihood of
initiating e-cigarette compared to students in other provinces (OR 0.41, 95%CI 0.28-0.59).
Conclusions: More research is required to understand the impact of tax policies on e-cigarette use

changes among youth.
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FDA: Food and Drug Administration

TVPA: Tobacco and Vaping Products Act; the framework implemented in Canada to regulate the

sale and marketing of e-cigarettes.
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Glossary

In this section, all key terms used in the present study are well defined and illustrated.

Electronic cigarettes: Electronic cigarettes are also known as e-cigarettes, vapes, e-hookahs,
vape pens, mods, and tank systems. E-cigarettes are nicotine delivery systems that contain a
battery heating element and e-liquid. E-cigarettes do not directly burn tobacco, but rather heat e-
liquid. E-liquids have chemicals such as glycerol, flavors, propylene glycol, and may contain
nicotine. Various flavors of e-liquids such as candy, fruit, mint, and menthol are available

(Dinardo & Rome, 2019).
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Figure 1. Various types of vaping devices.

Natural experimental study: Natural experiments are a type of observational study. They are
used when researchers cannot directly manipulate and control when or where the intervention,
event, or policy is happening (Leatherdale, 2019). They are frequently used to evaluate public
health interventions and policies or develop a new program (Leatherdale, 2019). Natural
experimental studies are applicable when it is not possible to evaluate the impact of the

intervention or policy because of ethical or practical reasons (Theatre, 2010). It is vital to



distinguish situations where natural experimental approaches are more likely to be useful
compared to randomized controlled trials. For instance, in research related to smoking bans or
cannabis legalization policies, it is unethical and impossible to control or manipulate those
exposed to the policy in order to evaluate the impact of the policy on health outcomes. Natural
experimental approaches are suitable in these cases because they seek to compare the
intervention group with the control group on a large scale (Craig et al., 2011). The results of
natural experimental studies can draw stronger conclusions about the impact of the intervention
relative to other observational designs (Craig et al., 2011). The use of natural experimental
studies to evaluate programs and interventions is increasing. The main strengths of natural
experimental studies are that they can provide robust causal links and the results are highly
generalizable (Leatherdale, 2019).

Never e-cigarette users: Refers to students who reported they have never used e-cigarettes.
Ever e-cigarette users: Refers to students who reported they have ever used e-cigarettes.
Current e-cigarette users: Refers to students who reported they have used e-cigarettes in the last
30 days.

E-cigarette initiators: Refers to students who reported they have never used e-cigarettes at

baseline but they have used e-cigarettes at follow-up.



Table of Contents

THESIS EXAMINATION INFORMATION ..ottt I
L - To! E TR PSRRI ii
AUTHOR’S DECLARATION ............ccccuvuiiiiiiiii ittt et ssaa e nnanaae e v
STATEMENT OF CONTRIBUTIONS ...ttt v
ACKNOWLEDGEMENTS ...ttt e st e e e s e e e ntaeeenneeannaeas vi
FUNGING STALEIMENT ... .ottt e s e te et e e e e sre e reeneesneenneans Vi
TS a0 AN o] o] €=V T U1 o] 3 OSSPSR viii
(€] (011 USSP STPSRS IX
I L] (o) SO0 o1 o1 £ SR PR Xi
LI L] 0 B o U T TSSOSO Xiii
LI L] S0 B 1= o] L= PSRRI Xiv
(@8 g F= o1 (=T I 111 (T [ Tox o] o PSSR 1
I S = - Tox (o {10 ] T [OOSR PR T PP PR PRPRON 1
1.2.  E-cigarette use among youth during the COVID-19 pandemic..........c.ccccecevevververurennenn. 3
1.3.  Reasons for e-cigarette use among YOULN .........ccccoiiiiiiiiiiniiisese s 4
1.4.  Factors associated with e-cigarette use among Youth...........cccccoveieiic i, 5
1.5.  Adverse consequences of using e-cigarettes among YOUth...........cccceveiireiinencneninnn, 7
Chapter 2. LItEratuUre FEVIEW ........cuciuieie ettt ettt sta e ste et e ste e e sneesbe e s e staesteeneesneeanas 10
2.1  The impact of e-cigarette tax policies on youth e-cigarette Use...........cccocererervrvnienne. 10
2.2 Taxes on e-cigarette products in Canada ............c.cceieeieeieeiiese e 11
2.3  Taxes on e-cigarette products in the United States..........ccceevereerenieneeresieseese e 12
2.4  Taxes on e-cigarette products around the World..............cccccoveiieieicii e, 13
2.5  The impact of cigarette tax policies on youth cigarette SMoKing ..........ccccooevervrvnenne. 14
2.6 Challenges and GapPS........coueiiiiiiieiie et re e be e ara e 16
2.7 RESEAICH QUESTIONS ... ..civieii ettt te e e nneenes 16
2.8 HYPOUNESES ...t e s be e s e e e aeere e 17
Chapter 3: MEtNOUOIOGY .....c.oiviiiiiiiiiiiiieee bbb bbb eneas 18
3.1 HOSE STUTY .ttt e et e s be e e te e sraeabeesnneanreeas 18
3.2 SAMPIE SEIECTION. ... s 21
3.3 IMIBASUTES ...ttt ettt ettt b et et e e ab e et e e be e e te e snn e e b e e snneaneen 23

Xi



I AN -1 V] [ S 26

CRAPLEE 42 RESUILS ...t bbbttt r bbb b i 30
4.1  Part 1: Repeat cross-sectional analysis ...........ccccvveieiiieiieeieiie s 30
4.2  Part 2: Longitudinal @nalySis ........cccoueieiiiiiiiiiiiieecee e 37

(08 g F=T o1 (=] S I S oL U 1] o] o USSR 40
5.1  Repeat cross-sectional fINAINGS.........coviiiiriiiiiieee s 40
5.2 Longitudinal FINGINGS......ccvviieiiee e reene s 44
5.3  Strengths and lMItAtIoNS..........coooiiiiiiii s 45
5.4 IMPlICations FOr POLICY .......civiiieiece e 48
5.5  Directions fOr FULUIe reSEArCH .........cccoieiiei e 50

Chapter 6: CONCIUSIONS .......ccuiiiiiieie ettt ettt e e e e et e e e reesaeeneesneennas 51

R (=] =] 00 USROS 52

ApPendixX A: REB APPROVAL .......ooi ettt ettt sae et sreenneanee e 66

Appendix B: 2018-29 COMPASS QUESTIONNAIRE .......cccooiieiiee e 68

Xii



Table of Figures

Figure 1. Various types Of Vaping AEVICES. .......ccvciiiieiiie et ste e sre e nne e iX
Figure 2. Prevalence of e-cigarette use among students in the intervention and control groups at

baseline and follow-up within a cross-sectional sample of students, COMPASS study 2018-2021

Figure 3. Changes in the prevalence of ever e-cigarette use in intervention and control groups
from baseline to follow-up within the repeat cross-sectional sample of students, COMPASS
STUAY 2018-21.....cc ettt b et b e be et e e R Re e e Rt e b e b e aneenre e e enee e 35
Figure 4. Changes in the prevalence of current e-cigarette use in intervention and control groups
from baseline to follow-up within the repeat cross-sectional sample of students, COMPASS
SEUAY 2018-21.....uecteieeieteeieieie ettt ettt s et b et e bt st et e st e be b et e be bt ene e Rt ene et et e e enenrees 36

Xiii



Table of Tables

Table 1. Overview of e-cigarette taxes across provinces in Canada............ccceeeveveeresiereeseesnnenn 12
Table 2. Overview of e-cigarette taxes across US States ..........cccevvereiiieiiveresie e 13
Table 3. Demographic characteristics of students from baseline to follow-up in the repeat cross-
sectional sample (n=92,177), by intervention and control groups, COMPASS study, 2018-21 .. 32
Table 4. Difference-in-difference estimates of ever e-cigarette use between intervention and
control groups over time within the repeat cross-sectional samples students, COMPASS study,
2018-2021. ...ttt ettt ettt eebe et et s e benr et e re e te b ereete st et enearenrs 35
Table 5. Difference-in-difference (DID) estimates of current e-cigarette use between intervention
and control groups over time within the repeat cross-sectional samples of students, COMPASS
SEUAY, 2018-2021.......cueeieiieieieiesete sttt s ettt st bt et e Rt e ettt ne et e 37
Table 6. Demographic and behavioural characteristics of never e-cigarette use students at
baseline in the longitudinal sample (n=4,145), by intervention and control group, COMPASS

SEUAY, 2018-19. ...ttt bbbt ettt Re et et Re Rt e ettt nenre e 38
Table 7. Percentage of never e-cigarette users at baseline who initiated e-cigarette use at follow-
up by intervention and control group, COMPASS study 2018-2021 .........cccccervrieerveresiennennens 39

Table 8. Association between the e-cigarette tax and e-cigarette initiation in the longitudinal
sample of grade 9 and 10 students, COMPASS study, 2018- 2021 ............ccceevveveereiieieeireennnns 39

Xiv



Chapter 1. Introduction

1.1. Background

E-cigarettes are non-combustible nicotine delivery systems that contain flavorings, nicotine,
and other chemical compounds (U.S. Department of Health and Human Services, 2016). In 2004,
e-cigarette devices were introduced to China's market as a cessation aid for quitting combustible
cigarettes (Milicic et al., 2018). In 2008, the Food and Drug Administration (FDA) in the United
States (US) regulated e-cigarettes as an alternative to combustible cigarettes which aimed to reduce
tobacco exposure, consumption, and nicotine dependency (Gottlieb, 2019).

There are concerns about an increase in e-cigarette use among youth across Canada. In 2012,
the results of an online survey indicated that about 6% of Canadians between 16 and 30 years old
had used e-cigarettes in the last 30 days (Czoli et al., 2015). Results of a repeat cross-sectional
study indicated that between 2016-2017 and 2018-2019, the prevalence of current e-cigarette users
doubled in Alberta, Ontario, and Quebec (Cole et al., 2021).

The Canadian Student Tobacco, Alcohol, and Drug Survey indicated that in 2018-19, the
prevalence of using e-cigarettes in the past 30 days increased from 10% to 20% and the majority
of students stated that they used e-cigarettes with nicotine in the last 30 days (Health Canada,
2019). Students in grades 10 to 12 were more likely to use e-cigarettes than students in grades 7 to
9 (Health Canada, 2019). Consistent with these findings, the results of another study indicate that
the prevalence of e-cigarette use among youth aged 16 to 19 years rapidly increased between 2017
and 2018 (Hammond et al., 2019). In 2020, the Canadian Tobacco and Nicotine Survey (CTNS)
reported that approximately 14% of adolescents aged 15 to 19 years reported that they used e-
cigarettes, and 35% had tried e-cigarettes in the last month (Statistics Canada, 2021). Male

adolescents were more likely to try e-cigarettes than females (Statistics Canada, 2021). One



possible reason for the rapid increase of e-cigarette use among youth during this time is that the
accessibility of e-cigarettes containing nicotine, including brands such as Juul and Vype,
significantly increased (Cole et al., 2021,Hammond et al., 2020).

Data from the national Youth Risk Behaviour Survey in the US indicate that the prevalence of
current frequent e-cigarette use and current daily e-cigarette use significantly increased from 2015
to 2019 (Centers for Disease Control and Prevention, 2020). Other recent data from the US indicate
that the prevalence of using e-cigarettes among high school students increased from 11.7% to
20.8% between 2017 and 2018 (Roditis et al., 2020). Another study evaluated changes in the
prevalence of e-cigarette use among youth in the US, Canada, and England (Hammond et al.,
2020). Overall, these results indicated that the prevalence of using e-cigarettes increased over time
among youth aged 16 to 19 years old in the US and Canada but not in England (Hammond et al.,
2020). It has been suggested that the increasing popularity of e-cigarettes among youth in Canada
and the US was consistent with increased accessibility of the e-cigarette brand JUUL, which
delivers a high level of nicotine and gained favour among middle school and high school students
(Miech et al., 2021, Hammond et al., 2020).

The popularity of e-cigarette products and nicotine exposure among youth and young adults
remains an acute concern for researchers and policymakers (Dinardo & Rome, 2019). The FDA
was concerned about the popularity of using e-cigarettes among youth. On April 24, 2018, the
FDA forced JUUL to change their advertisements to make them less appealing to youth (Dinardo
& Rome, 2019).

Youth e-cigarette use was also a concern in Canada. On May 23, 2018, the federal government
of Canada implemented the Tobacco and Vaping Products Act (TVPA) to reduce the accessibility

of e-cigarette products among youth (Parliament of Canada, 2018). The TVPA was enacted to



protect adolescents and non-smokers from e-cigarette initiation, exposure to nicotine, and nicotine
dependency, and to increase public awareness about the harmful consequences of using e-
cigarettes (Parliament of Canada, 2018). Under the TVPA, nicotine-containing e-cigarettes are
allowed to be sold. However, they cannot be advertised in a way that triggers or encourages youth
to try them (Parliament of Canada, 2018).

1.2. E-cigarette use among youth during the COVID-19 pandemic

During the COVID-19 pandemic, youth had to study remotely. One study suggested that in
early April 2020, youth reduced their e-cigarette use due to physical distance restrictions in place
(Hopkins & Al-Hamdani, 2021). The Canadian Tobacco and Nicotine Survey (CTNS) is an annual
survey conducted to measure the prevalence of smoking cigarettes and using e-cigarettes,
cannabis, and alcohol among people aged 15 years and older (Statistics Canada, 2022). The results
of the survey conducted during the COVID-19 pandemic period from mid-December 2021 to
February 2022 indicate that the prevalence of using e-cigarettes continues to be higher among
youth compared to adults (Statistics Canada, 2022). Approximately 29% of youth aged 15 to 19
years had used e-cigarettes in the last 30 days compared to 13% of adults (Statistics Canada, 2022).
However, previous waves of this survey indicated that 36% of youth aged 15 to 19 years old had
used e-cigarettes (Statistics Canada, 2022). According to these data, the prevalence of ever trying
e-cigarettes decreased between 2019 and 2020 among Canadian youth aged 15 to 19 years old
(Statistics Canada, 2022).

Longitudinal studies have also investigated the impact of the COVID-19 pandemic on the
prevalence of using e-cigarettes among youth (Leatherdale et al., 2021). One study found that
during the early stages of the COVID-19 pandemic, the prevalence of using e-cigarette did not

increase among youth who were using e-cigarettes monthly or weekly (Leatherdale et al., 2021).



Notably, during the early pandemic period there was a larger reduction observed among those
youth who reported less frequent e-cigarette use during the pre-pandemic period (Leatherdale et
al., 2021). Similarly, results from a cross-sectional study from the US indicated that compared to
before the pandemic, the number of days youth used e-cigarettes decreased during the early
pandemic stage (States et al., 2021).

Consistent with these findings, another study evaluated changes in e-cigarette use before and
during the pandemic among Canadian youth and young adults and observed changes in e-cigarette
use, such as fewer days of using e-cigarettes per week and per day (Hopkins & Al-Hamdani, 2021).
Their results suggest that there are several reasons why youth and young adults might use e-
cigarettes less during the pandemic. First, it is well-known that youth tend to hide their e-cigarette
use from their parents or guardians (Hopkins & Al-Hamdani, 2021). During the pandemic, students
had to stay home, which reduced the opportunity to use e-cigarettes because their parents were
with them at home (Gaiha et al., 2020). Second, restrictions related to the COVID-19 pandemic
such as physical distancing reduced the interactions between youth as they were not able to
socialize (Hopkins & Al-Hamdani, 2021). Lastly, youth who were underage were not able to meet
their older friends, which reduced the accessibility of e-cigarettes (Hopkins & Al-Hamdani, 2021).

1.3. Reasons for e-cigarette use among youth

There are a variety of reasons why youth use e-cigarettes. One study using focus groups
highlighted that the lack of information about the negative health issues caused by e-cigarettes
influences youth e-cigarette use (Alexander et al., 2019). Adolescents in this study described that
they enjoyed using e-cigarettes because of the attractive flavors and the ability to preform tricks
with the vapour (Alexander et al., 2019). Another study used focus groups to examine the reasons

for trying e-cigarettes among middle school, high school, and college students (Kong et al., 2015).



Students in this study reported several reasons for trying e-cigarettes such as peer influence, easy
accessibility, flavours, vapour tricks, and a positive perception towards using e-cigarettes (Kong
et al., 2015). In 2020, according to the CTNS, the most common reasons for using e-cigarettes
among youth aged 15 to 19 years who used e-cigarettes in the past 30 days were curiosity (26%),
reducing stress (23%), as well as the pleasure they experienced while using e-cigarettes (27%)
(Statistics Canada, 2021).

1.4. Factors associated with e-cigarette use among youth

Some studies have explored demographic factors associated with e-cigarette use among
adolescents. Early onset of e-cigarette use among youth is a significant public health concern. A
systematic review highlighted that age and grade are significantly associated with e-cigarette use
among youth (Perikleous et al., 2018). The results of another study identified that age is a
significant risk factor for using e-cigarettes among adolescents (Mehra et al., 2019). For instance,
the highest prevalence of e-cigarette use in the past 30-days was among those between 15 to 20
years old compared to those 21 to 24 years old (Mehra et al., 2019). A similar pattern was seen
among youth in the United States. (Carroll Chapman & Wu, 2014).

The association between ethnicity and e-cigarette use among youth is less certain and needs
additional research. One study identified that the likelihood of e-cigarette polysubstance use was
higher among White adolescents compared to other ethnicities (Gilbert et al., 2021). These
findings are consistent with other studies that suggest that ethnicity might influence e-cigarette use
among adolescents (Wills et al., 2015; Harlow et al., 2019; Cole et al., 2021; Felner et al., 2022).
Studies suggest a gender difference in the likelihood of e-cigarette use among youth. A review of
available studies from 2012 to 2017 investigated the association between gender and e-cigarette

use among youth in the United States (Kong et al., 2017). The study identified that the



prevalence of nicotine use was higher among male compared to female adolescents, and male
adolescents were more likely to use e-cigarettes compared to female adolescents (Kong et al.,
2017). Another study suggested that males had a higher risk of nicotine addiction compared to
females (Pifieiro et al., 2016). Furthermore, males were more likely to use e-cigarettes because of
the positive reinforcement factors like pleasure, while females were more likely to use e-
cigarettes due to negative reinforcement factors like anxiety management (Pifieiro et al., 2016).
Consistent with these findings, another study identified that male students who were current e-
cigarette users had higher odds of increasing e-cigarette use compared to female students (Cole
et al., 2021). In addition to gender, several studies have identified an association between the
amount of spending money and e-cigarette use among youth (Kong et al., 2015; Pesko et al.,
2018; Cole et al., 2021; Williams et al., 2021).

Other studies have identified that other substance use is associated with an increased likelihood
of e-cigarette use among youth. A systematic review identified that there is a significant
association between using e-cigarettes and other tobacco product use among adolescents
(Perikleous et al., 2018). Another recent systematic review and meta-analysis identified that there
is a strong association between binge drinking and using e-cigarettes among high school students
in the United States (Rothrock et al., 2020). Youth who used e-cigarettes were more likely to drink
alcohol and binge drink compared to those who have never used e-cigarettes (Rothrock et al.,
2020). Finally, other Canadian studies have found that youth who used e-cigarettes were more
likely to use cannabis (Milicic & Leatherdale, 2017; Mehra et al., 2019). Given the associations
between these demographic and behavioural factors and youth e-cigarette use, it is important to

account for these factors when evaluating the impact of tax policies.



1.5. Adverse consequences of using e-cigarettes among youth

Given the novelty of e-cigarette devices and the increased prevalence of e-cigarette use among
youth, public policymakers, school administrations, teachers, and parents are concerned about
adolescents' health (U.S. Department of Health and Human Services, 2016). Since e-cigarettes
contain nicotine, children and adolescents will be exposed to nicotine at an early stage of their life,
and even a low level of nicotine can increase the risk of nicotine dependency (U.S. Department of
Health and Human Services, 2016; Health Canada, 2019). Exposure to nicotine can also cause
harm to brain development and the respiratory system and increase cardiovascular disease risk
among adolescents (U.S. Department of Health and Human Services, 2016; Health Canada, 2019).

Evidence about long-term impacts of e-cigarette use on youth is still growing. Some studies
argue that e-cigarette use among youth can act as a gateway drug and lead to cigarette smoking
initiation (Aleyan et al., 2018; Soneji et al., 2017). Given the addictive nature of cigarettes, it is
worth considering this issue. A systematic review and meta-analysis explored the risk of cigarette
initiation among adolescents who were e-cigarette users and had never smoked cigarettes between
2005 and 2019 (O’Brien et al., 2021). They reviewed 6619 studies, and 21 cohort and longitudinal
studies were included (O’Brien et al., 2021). Fifteen studies were conducted in North America and
six studies were conducted in Europe (O’Brien et al., 2021). The follow-up period among the
cohort and longitudinal studies was between 4 months and 2.5 years (O’Brien et al., 2021). The
data in these studies were collected from youth between the age of 13 and 19 years (O’Brien et al.,
2021). The results indicated a positive relationship between using e-cigarettes and an increased
likelihood of cigarette initiation among youth (O’Brien et al., 2021). The results of nine studies
indicated that youth who ever used an e-cigarette at baseline had 4.06 times higher odds of

initiating cigarette smoking in the follow-up year (O’Brien et al., 2021). Notably, participants who



used e-cigarettes in the past 30 days at baseline were also about twice as likely to initiate cigarette
smoking at follow-up (O’Brien et al., 2021).

Similarly, another systematic review and meta-analysis investigated the likelihood of cigarette
smoking among e-cigarette users compared to non-e-cigarette users (Khouja et al., 2021). They
assessed 133 studies, and 17 studies were included (Khouja et al., 2021). Ten studies were
conducted in the United States, three studies in the U.K., 1 in Canada, 1 in Mexico, 1 in Germany
and 1 in the Netherlands (Khouja et al., 2021). The participants were under 18 years old and many
of the studies were school-based (Khouja et al., 2021). Their results indicated that participants who
initiated e-cigarettes and used e-cigarettes with no history of smoking cigarettes were about four
times more likely to report smoking cigarettes than those who had not used e-cigarettes (Khouja
et al., 2021). Hence, there is a positive relationship between using e-cigarettes and future cigarette
smoking (Khouja et al., 2021; Baenziger et al., 2021). It appears that among the individual factors,
accessibility of e-cigarette products, early exposure to nicotine, social influence, and positive
norms about using e-cigarettes and nicotine might be relevant elements to subsequent cigarette
initiation among youth (Hammond et al., 2017).

Another concern is that youth who use e-cigarettes can become dual users, which refers to
using both e-cigarettes and smoking cigarettes. According to the Canadian Student Tobacco,
Alcohol, and Drugs Survey, between 2016 and 2017, 6.3% of students in grades 9 to 12 were
current dual users, 4.1% were exclusive cigarette smokers, and 12.6% were exclusive e-cigarette
users (Shan et al., 2020). Evidence suggests that dual users are more likely to engage in risky
behaviours such as using cigarettes, cannabis, and alcohol frequently (Aleyan et al., 2020;
Demissie et al., 2017). The results of a longitudinal study have shown that youth who increased

the frequency of using e-cigarettes between baseline and follow up were 15 times more likely to



report being dual users in the follow-up year (Aleyan et al., 2020). Peer influences maybe a
significant risk factor for being a dual user because youth who use e-cigarettes are more likely to
have greater access to cigarettes via their friends (Aleyan et al., 2020).

The main concern is that using different tobacco products might increase the risk of nicotine
addiction among youth (Goniewicz et al., 2016). Cross-sectional evidence from Poland identified
that youth dual users were more likely to increase their cigarette consumption (Goniewicz et al.,
2016). A systematic review evaluated the existing studies conducted on dual users between 2009
and 2017 (Maglia et al., 2018). Seventy-six articles were included, and ten studies were focused
on youth (Maglia et al., 2018). In one survey of 1,941 high school students, e-cigarette users and
dual users described that e-cigarettes are healthier alternatives to cigarettes as a reason for shifting
to e-cigarette use (Maglia et al., 2018). Notably, compared to youth e-cigarette users, dual users
were more likely to use marijuana and alcohol (Maglia et al., 2018). In another study included in
the review that was conducted in the US, a lack of accessing smoking cessation programs was
associated with a higher likelihood of becoming a dual user among adolescents (Maglia et al.,
2018). Finally, a study conducted in Korea identified that most youth who used e-cigarettes were
dual users, and they assumed that e-cigarettes were a healthier alternative to traditional cigarettes

(Maglia et al., 2018).



Chapter 2. Literature review

In response to the increasing rate of vaping among Canadian youth, the federal government
enacted the TVPA (Parliament of Canada, 2018). According to the TVPA, selling vaping products
to youth under 18 years old and youth-targeted advertising are prohibited (Parliament of Canada,
2018). In response to the continued rise of youth e-cigarette use in Canada, federal and provincial
governments have proposed and implemented additional restrictions such as increasing e-cigarette
taxes to reduce the accessibility of e-cigarette devices among youth (Health Canada, 2020).
Existing evidence for the impact of e-cigarette tax policies is limited and described in this section.

2.1 The impact of e-cigarette tax policies on youth e-cigarette use

As taxation policies on vaping devices recently came into effect across Canada and the US,
there is not much evidence about the association between implementing taxes on e-cigarette
products and changes in e-cigarette use among youth.

A few studies have found that increasing the price of e-cigarette products can act as a protective
factor and lead to reduced e-cigarette use among youth. One study evaluated the influence of price
on e-cigarette use among middle and high school students in the US (Pesko et al., 2018). Results
of the study have shown that increasing the price of e-cigarette products by 10% is associated with
a 10% e-cigarette reduction among adolescent who were current e-cigarette users and a 17.9%
reduction in the number of days of e-cigarette use among students in grades 8 to 12 (Pesko et al.,
2018).

Another study investigated the influence of price-related and tax-related policies on the
demand for using e-cigarettes (Huang et al., 2014). Their results suggested that a 10% increase in
the price of vaping devices led to an approximate 12% decline in their sale (Huang et al., 2014).

Therefore, implementing taxation policies might reduce the use of e-cigarettes (Huang et al.,
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2014). Another study examined the impact of e-cigarette taxes on youth 18 to 25 years old (Dave
et al., 2021). The authors suggested that youth exposed to nicotine by using e-cigarettes have a
potential risk of shifting to smoking cigarettes in the future (Dave et al., 2021). The authors found
that taxing e-cigarette products can act as a protective factor and delay initiating cigarette use
among youth in grades 8, 9 and 12 (Dave et al., 2021). Hence, it appears that studies which
evaluated the association between e-cigarette price and e-cigarette use agree that taxation could be
an effective policy to control and reduce e-cigarette demand among youth. Yet, more studies over
longer periods of time are needed to capture the impact of e-cigarettes tax policies among youth.

2.2 Taxes on e-cigarette products in Canada

Taxing e-cigarette products aims to discourage youth from using e-cigarettes, discourage
never-e-cigarette users from initiating use, and reduce the accessibility of e-cigarette devices
among adolescents (Risom, 2021). As of October 1, 2022 in Canada, a federal tax of $1 per 2 mL
of e-cigarette liquid was applied (Physicians for a Smoke-Free Canada, 2021). At the time of this
thesis, British Columbia (BC), Saskatchewan, Newfoundland and Labrador, and Nova Scotia
added taxes to e-cigarette products at the provincial level (Physicians for a Smoke-Free Canada,
2021).

Table 1 provides a summary of provinces in Canada that have added taxes to e-cigarette
products. In BC, the provincial sales tax (7%) is applied to taxable services or goods (British
Columbia, 2019). As shown in Table 1, On January 1, 2020, BC added an additional 13% tax on
e-cigarette products such as vaping devices, cartridges, and accessories (Saminathan et al., 2019;
British Columbia, 2019). Hence, the total tax rate on e-cigarettes has increased to 20% which
makes e-cigarettes more expensive than other products (Saminathan et al., 2019; British Columbia,

2019). As of September 15, 2020, Nova Scotia enacted a tax of $0.50 per mL on all e-liquids, even
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those that do not contain nicotine (Nova Scotia, 2020). E-cigarette devices and their components
have also been taxed at a rate of 20% (Nova Scotia, 2020). On September 1, 2021, Saskatchewan
and Newfoundland and Labrador applied a 20% tax on vaping products such as e-liquids and
devices (Saskatchewan, 2021; Physicians for a Smoke-Free Canada, 2020a). Alberta is also
planning to increase the tax on vaping products to 20%, however it has not yet come into effect
(Physicians for a Smoke-Free Canada, 2021).

Table 1. Overview of e-cigarette taxes across provinces in Canada

Province E-cigarette tax description Date tax in effect

Saskatchewan 20% applied to e-liquids and e- 2021/09/01
cigarette devices

Newfoundland and 20% applied to e-liquids and e- 2021/09/01

Labrador cigarette devices

British Columbia 13% applied to e-cigarette devices, 2020/01/01
cartridges, and accessories

Nova Scotia $0.50 per millilitre applied to all e- 2020/09/15
liquids

2.3 Taxes on e-cigarette products in the United States

The US has not implemented a tax on e-cigarettes at a federal level. However, as shown in
Table 2, 26 US states have applied a tax on e-cigarette products such as e-liquids (per mL) and
refillable cartridges (Centers for Disease Control and Prevention, 2022). The tax rate on e-
cigarettes varies by state and has been applied as a percentage of wholesale price, manufacturer’s

sales, rate per cartridge, and rate per mL.
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Table 2. Overview of e-cigarette taxes across US states

State E-cigarette tax description Date tax in effect
California 63.49% of wholesale cost 2022/01/07
Minnesota 95% of wholesale price 2022/01/08
Georgia 7% of wholesale price 2021/01/01
Oregon 65% of wholesale price 2021/01/01
Maryland 12% of taxable price 2021/14/03
North Carolina $0.05 per mL 2021/01/06
Louisiana $0.05 per liquid mL 2021/15/12
Maine 43% of wholesale price (device and e- 2020/02/01
liquid)
Nevada 30% wholesale price 2020/01/01
New Hampshire $0.30 per mL 2020/01/01
Massachusetts 75% of wholesale price 2020/01/06
Wyoming 15% of wholesale purchase 2020/01/07
Utah 56% manufacturer’s sales (those who 2020/01/07
are importing or prefilled e-cigarettes)
Virginia $0.06 per mL 2020/01/07
Connecticut $0.40 per mL 2019/10/01
New York 20% retail sales of vaping products 2019/12/01
(including all business that sell vaping
products)
Vermont 92% of wholesale price 2019/01/07
New Mexico $0.50 per closed system 2019/01/07
Illinois 15% of wholesale price (device, e- 2019/01/07
liquid, and cartridges or pods)
Wisconsin $0.05 per mL 2019/05/07
Washington DC $0.27 per mL 2019/01/10
Ohio $0.01 per vapor volume 2019/17/10
Delaware $0.05 per mL 2018/01/01
New Jersey $0.10 per mL 2018/30/09
Kansas $0.05 per mL 2017/07/01
Pennsylvania 40% purchase price 2016/13/07

Note: all values are in USD

2.4 Taxes on e-cigarette products around the world

Most countries have not implemented tax restrictions on e-cigarette devices and e-liquids
(Physicians for a Smoke-Free Canada, 2020b). However, a few countries such as South Korea,
Malaysia, Indonesia, and Albania have enacted tax restrictions on e-liquids containing nicotine.

On January 1, 2011, South Korea was the first country that implemented a tax policy on e-
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cigarettes and the initial tax rate was 370 won ($0.27 USD) per mL (National Treasury, 2021).
Recently, on January 1, 2021, the government of South Korea announced that the tax on e-liquid
containing nicotine should be doubled (National Treasury, 2021). The tax rate increased from 525
won per mL to 1,050 won per mL ($0.90 USD) (Jeehyun, 2020). On January 1, 2021, the
government of Malaysia also enacted a 10% tax on the retail price and RM 0.40 ($0.10 USD) per
mL of e-liquid (SEATCA, 2021). On October 1, 2018, the government of Indonesia implemented
a 57% tax on the retail cost of e-cigarette products such as e-liquids (Institute for Global Tobacco
Control, 2018), while on January 1, 2019, Albania implemented a tax on cigarettes as well as heat-
not-burn tobacco products and e-liquids containing nicotine (10 leke or $0.091 USD per mL of e-
liquid) (Vapor Products Tax, 2019).

2.5 The impact of cigarette tax policies on youth cigarette smoking

In 1991, the Canadian federal government increased the taxes on cigarettes (Canadian Public
Health Association, 2021). Since then, taxation has been an effective strategy to control and reduce
tobacco consumption among youth. (Canadian Public Health Association, 2021).

In 2019, the CTNS reported that the prevalence of smoking cigarettes dropped by 1% among
youth aged 15 to 17 years (Health Canada, 2020). Compared to 2013 and 2015, in 2019, the
prevalence of occasional smokers remained at 3% (Health Canada, 2020). A study examined the
affordability of cigarettes across Canada from 2009 to 2019 (Worrell & Hagen, 2021). In Canada,
in 2019, cigarettes were 26% less affordable than in 2009 (Worrell & Hagen, 2021). Decreasing
the affordability of cigarettes is positively related to reduced cigarette consumption (Worrell &
Hagen, 2021).

A systematic review analyzed the impact of tobacco control policies such as taxation and

smoke-free policies on smoking initiation among youth (Bafunno et al., 2020). The authors
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assessed 842 articles; only 21 papers met the inclusion criteria (Bafunno et al., 2020). Among the
21 papers, five articles were focused on tobacco taxes and price, and six evaluated the impact of
tobacco control policies on adolescents (Bafunno et al., 2020). The results of studies across the
US, United Kingdom, Europe, Australia, and Argentina indicate that there is an association
between increasing the price of tobacco products through taxes and reduced tobacco consumption
among youth (Bafunno et al., 2020). Consistent with these findings, recent European evidence has
suggested that increasing tobacco taxes are strongly associated with reducing smoking among
youth, older adults with lower education, and low-income populations (Bafunno et al., 2020).
When the government increases taxes, tobacco companies also increase the price of their products;
therefore, the products are less affordable to youth and low-income individuals, leading to tobacco
use reduction (Bafunno et al., 2020). Based on the literature, increasing taxes on tobacco products
reduces the risk of cigarette initiation (Bafunno et al., 2020). Other studies suggest that the rising
price of cigarettes through taxes has a greater impact on cigarette smoking initiation than cigarette
smoking cessation (Gonzalez-Rozada & Montamat, 2019). In fact, increasing the price of tobacco
products by 10% decreases tobacco use by 5% among those who have not had a long nicotine
addiction history and 1.9% among those with a history of nicotine addiction (Gonzalez-Rozada &
Montamat, 2019). Furthermore, increasing the price of cigarettes by 10% can delay smoking onset
by two and half years among those who are 15 years old (Gonzalez-Rozada & Montamat, 2019).
The authors also suggest that nicotine tax regulations have a larger impact on those who initiate
cigarette smoking compared to those who currently smoke cigarettes (Gonzalez-Rozada &
Montamat, 2019). Increasing the price of cigarettes might be one of the most effective tobacco

control policies to protect youth from cigarette smoking initiation.
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2.6 Challenges and Gaps

Many studies have identified the risk factors of using e-cigarettes among youth (U.S.
Department of Health and Human Services, 2016). However, the significant challenge for
policymakers is that there are not enough studies that evaluate the influence of e-cigarette
regulations on youth e-cigarette use.

E-cigarette use among youth is a concern for public health researchers and policymakers. Many
historical studies show that increasing the price of cigarettes decreases the likelihood of cigarette
smoking among youth. As preliminary studies have shown, increasing the price of e-cigarettes
may also decrease the likelihood of e-cigarette use among youth. However, more evidence is
needed to evaluate the impact of taxation policies on e-cigarette use outcomes among adolescents.
Notably, there is lack of evidence that evaluates the real-world impact of newly implemented tax
policies and e-cigarette use among youth.

2.7 Research Questions

Developing programs and policies to protect youth from the harmful impacts of e-cigarette
initiation and nicotine addiction is essential. This study aimed to evaluate the impact of an e-
cigarette tax on the prevalence of e-cigarette use and the likelihood of e-cigarette initiation among
high school students in Canada. The study answered the following research questions:

Research Question (RQ) 1: Does the prevalence of ever e-cigarette use among youth change
after implementing an e-cigarette tax policy in British Columbia relative to the prevalence of ever
e-cigarette use in Ontario, Alberta, and Quebec?

RQ2: Does the prevalence of current (past 30-day) e-cigarette use among youth change after
implementing an e-cigarette tax policy in British Columbia relative to the prevalence of current e-

cigarette use in Ontario, Alberta, and Quebec?
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RQ3: What is the individual likelihood of e-cigarette initiation among youth in British
Columbia after implementing an e-cigarette tax policy relative to the likelihood of e-cigarette
initiation among youth in Ontario, Alberta, and Quebec?

2.8 Hypotheses

Overall, I expected to observe a lower prevalence of e-cigarette use among youth in British
Columbia (the intervention group) because the government of British Columbia increased the tax
on e-cigarette products. A tax on e-cigarette products did not occur in Ontario, Alberta, and Quebec
(the control group). There are a lack of studies that evaluate the impact of e-cigarette taxes on e-
cigarette use among youth. However, evidence from studies evaluating the effect of cigarette taxes
on cigarette smoking suggests that when there is an increase on the taxes of cigarettes, fewer youth
smoke cigarettes (Worrell & Hagen, 2021).

RQL1: I hypothesized that the prevalence of ever e-cigarette use would reduce in British
Columbia after implementing the tax policy compared to the other provinces.

RQ2: | hypothesized that the prevalence of current e-cigarette use would reduce in British
Columbia after implementing the tax policy compared to the other provinces.

RQ3: | hypothesized that youth in British Columbia would have a lower likelihood of e-

cigarette initiation than youth in the other provinces after implementing the tax policy.
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Chapter 3: Methodology

3.1 Host study

The COMPASS study is a 15-year prospective cohort study (2012-2027) funded by the
Canadian Institutes of Health Research (Leatherdale et al., 2014). It collects hierarchical
longitudinal data from a purposive sample of secondary schools (Leatherdale et al., 2014). It is
designed to evaluate and develop strategies to improve youth health in various aspects, such as
healthy eating, obesity, physical activity, bullying, academic achievement, tobacco use, alcohol,
and marijuana use (Leatherdale et al., 2014).The main purpose of the COMPASS study is to guide
and advance youth prevention research and practice (Leatherdale et al., 2014). The COMPASS
study uses several measurement tools, such as the COMPASS student questionnaire (Cq), the
school policies and practices (SPP) questionnaire, and the COMPASS School Environment
Application (Co-SEA). For this study, | used the Cq to analyze student-level behavioural (e.g., e-
cigarette use) and sociodemographic (e.g., grade, ethnicity) data (Leatherdale et al., 2014). The
COMPASS study collected data annually from 95+ secondary schools and 70,000+ students in
grades 9 to 12 attending schools across Alberta, Ontario, Quebec, and British Columbia (BC). For
this quasi-experimental study, | selected data from two waves of the COMPASS study: Wave 7
(2018-19, baseline), representing the e-cigarette tax pre-implementation period (in BC), and Wave
9 (2020-21, follow-up), representing the e-cigarette tax post-implementation period (in BC).
3.1.1 School board and school recruitment

All secondary school boards with grades 9 to 12 with 100 or more students in each grade, and
that agreed to use active-information passive-consent parental permission protocols were eligible
to participate in the COMPASS study (Leatherdale et al., 2014). After school board approval,

eligible schools were contacted by the COMPASS recruitment coordinator via phone or email to
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set up the data collection date (Thompson-Haile & Leatherdale, 2013). All participating schools
were contacted via email or phone between September 2018 and March 2019 to collect data for
Wave 7 (2018-19) (Reel et al., 2021). In Wave 9 (2020-21), all participating schools were
contacted via email or phone between October 2020 and March 2021 (Rezvani et al., 2023).
3.1.2 Participant selection and recruitment
A letter about the COMPASS study was emailed to parents of eligible students (Leatherdale et

al., 2014). Based on active-information passive-consent parental permission protocols, parents
needed to contact the research team if they did not want their child/ren to participate in the study.
The use of passive consent procedures maximized the participation rate and limited some types of
bias. For studies that measure substance use behaviours, it is important to use passive consent
procedures to be able to produce robust results while maintaining student confidentiality (Rojas et
al., 2008, White et al., 2004). All students in participating schools were eligible to participate.
Students also had the option to withdraw from the study anytime should they so desire (Leatherdale
etal., 2014).
3.1.3 Survey protocols

The Cq gathered student-level behavioural and demographic data from Canadian students.
Student-level data included demographic characteristics, eating habits, physical activity, substance
use (such as e-cigarette use, cannabis use, and alcohol use), bullying, sleep quantity, and academic
performance (Leatherdale et al., 2014). In this study | used two waves of the sample and data
collection occurred in 2018-19 and 2020-21.

Wave 7 data collection occurred between September 2018 and June 2019. During Wave 7,
students completed a paper-based survey during class time. The Cq took approximately 30 minutes

to complete.
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Wave 9 data collection occurred between October 2020 and March 2021 using an online
survey. In response to the COVID-19 pandemic, some in-person classes were suspended and the
COMPASS team created an online version of Cq for students to complete during virtual classes or
at home in their own time. The average participation rate for schools that completed the survey
during class time was 72%, and it was 26% for schools that had students complete the survey on
their own time. Only 2% of schools did not confirm whether they completed the survey during
class time (Rezvani et al., 2023).

3.1.4 Data linkage procedures

As the COMPASS study is a longitudinal study, tracking and maintaining participants can be
challenging in the follow-up year (Bredin & Leatherdale, 2013). At the beginning of the Cq, there
are five questions which create a unique code for students. The unique code is used to link student
data over time and helps ensure that the information provided by students remains anonymous
(Leatherdale et al., 2014).

The Cq asked five questions from each student to create a self-generated code (Bredin &
Leatherdale, 2013). These questions and the responses do not change in the follow-up year, and
students can be identified via this code over time (Bredin & Leatherdale, 2013). The questions
include:

1. What is the first letter of your middle name? (if you have more than one middle name, use

your first middle name; if you do not have a middle name, select the letter "Z")

2. In which month were you born?

3. What is the last letter of your full last name?

4. What is the second letter of your full first name?
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5. What is the first initial of your mother’s first name? (Think about the mother you see the

most.)

At the school level, to address the issue of students entering and exiting the study, the Cq asked
students, “Did you attend this school last year?”” with responses ‘Yes, | attended the same school
last year’ and ‘No, | was at another school last year’. If the response was ‘No’, there are no
matching data from previous years for that student within that school (Bredin & Leatherdale,
2013).

3.2 Sample Selection

This quasi-experimental study used data from both repeat cross-sectional and longitudinal
samples. This study used data from Wave7 (2018-19; baseline/pre-implementation period), and
Wave 9 (2020-21; follow-up/post-implementation period) of the COMPASS study. This study
received ethics approval from the Ontario Tech University Research Ethics Board (Certificate
number 16943; Appendix A).

3.2.1 Repeat cross-sectional sample

Overall, 48 schools from Quebec, 61 schools from Ontario, 8 schools from Alberta, and 15
schools from BC participated at baseline. At follow-up, 59 schools from Quebec, 51 schools from
Ontario, 5 schools from Alberta, and 14 schools from BC participated in the repeat cross sectional
sample. Students in grades 9, 10, 11, and 12 were included in the repeat-cross sectional sample.

At baseline, n=1,135 students were removed because they did not state whether they had tried
e-cigarettes or not and n=1,035 students were removed because they did not report how many days
they had used an e-cigarette in the past 30 days. Additionally, n=13,891 students were excluded
because they were in Secondary | and Il in Quebec (equivalent to grades 7 and 8) or enrolled in a

class with no official grade (such as newcomer classes). Finally, n=1,647 students were removed
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because they were missing demographic characteristics and n=2,674 students were removed
because they did not report their other substance use during the past 30 days. After the exclusions,
a total of n=57,786 students made up the baseline repeat cross-sectional sample.

At follow-up, n=4,207 students were removed because they did not state whether they had tried
e-cigarettes or not and n=64 students were removed because they did not report how many days
they had used an e-cigarette in the past 30 days. Additionally, n=14,792 students were excluded
because they were in Secondary | and Il or enrolled in a class with no official grade in Quebec.
Finally, n=2,417 students were removed because they were missing demographic characteristics
and n=4,832 students were removed because they did not report their other substance use during
the past 30 days. After the exclusions, a total of n=34, 391 students made up the follow-up repeat
cross-sectional sample.

3.2.2 Longitudinal sample

Overall, students from 49 schools in Quebec, 46 schools in Ontario, 3 schools in Alberta, and
9 schools in BC made up the longitudinal sample. In total, n=4,311 students in Secondary I and Il
or enrolled in a class with no official grade were excluded from the longitudinal sample. In
addition, students in grades 11 (n=96) and 12 (n=7) were removed from the longitudinal sample
because they graduated high school during the study period and follow-up data were not available.
Therefore, only students in grades 9 and 10 at baseline were included in the longitudinal sample.

At baseline, n=209 students were removed because they did not report how many days they
used an e-cigarette in the last month. At follow-up, n=751 students were removed because they
did not state how many days they used an e-cigarette in the last month. To identify the students
who initiated e-cigarette use between baseline and follow-up, n=1,941 ever and n=1,356 current

e-cigarette use were excluded from the longitudinal sample at baseline.
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Due to missing demographic data, n=252 students were removed, and n=213 students were
removed because they did not report their other substance use during the past 30 days. After |
removed the missing data, n=23,506 students were included in the longitudinal sample.

3.3 Measures

The following section describes the measure that were used for this research. They are divided
into outcome, independent, demographic, and substance use variables. A copy of the 2018-19
COMPASS student questionnaire is available in Appendix B.

3.3.1 Outcome variables

Ever e-cigarette use: To measure ever e-cigarette use among students, the Cq asked: “Have
you ever tried an electronic cigarette, also known as an e-cigarette?” (Response options 1=Yes’,
2=‘No’). In the follow-up year, the Cq changed the term ‘e-cigarette’ to ‘vape’. However, there
was no change to the response options for this question. If students responded ‘Yes’ to this

question, they were coded as ever e-cigarette users. If students reported ‘No’ to this question, they

were coded as never e-cigarette users. As the Cq is anonymous, we expect that students are less

likely to skip the question. However, students who did not respond to this question were removed
from the sample.

Current e-cigarette use: To assess current e-cigarette use among students, the Cq asked: “On
how many of the last 30 days did you use an e-cigarette?” (Response options: 1="None’, 2=1
day’, 3=°2 to 3 days’, 4=“4 to 5 days’, 5=°6 to 10 days’, 6="11 to 20 days’, 7=21 to 29 days’, and
8=30 days (every day)’). In the follow-up year, the Cq changed the term ‘e-cigarette’ to ‘vape’.
However, there was no change to the response options for this question. Consistent with another

study (Aleyan, Hitchman, Ferro & Leatherdale, 2021), if students reported using e-cigarettes on
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any days in the past 30 days, they were coded as current e-cigarette users. All other students were

coded as non-current e-cigarette users.

E-cigarette initiation: E-cigarette initiation was assessed using the same question for ever e-
cigarette use. If students reported never e-cigarette use at baseline but they reported ever and/or

current e-cigarette use at follow-up, they were categorized as initiating e-cigarette use. If students

reported never e-cigarette use at baseline and follow-up, they were categorized as never e-cigarette

users.
3.3.2 Independent variables
To evaluate the impact of the tax policy, participating schools were categorized into two

groups: 1) Intervention group, which included schools in BC where the e-cigarette tax was

implemented, and 2) Control group, which included schools in Alberta, Ontario, and Quebec where
no e-cigarette tax was implemented. Students that attended schools in BC formed the intervention
group, while students that attended schools in Alberta, Ontario, and Quebec formed the control
group.
3.3.3 Demographic Variables

The Cq gathered demographic information, including student grade (1=‘grade 9°, 2="grade
10°, 3=‘grade 11°, and 4=‘grade 12’), ethnicity (‘White’, ‘Black’, ‘Asian’, ‘Latin-
American/Hispanic’, ‘Aboriginal (First Nations, Metis, Inuit)’, and ‘Other’), and amount of
spending money (“About how much money do you usually get each week to spend on yourself
or to save? (Remember to include all money from allowances and jobs like babysitting, delivering
papers, etc.)”. (Response options: 1="Zero’, 2=‘$1 to $5°, 3=$6 to $10°, 4="$11 to $20’, 5=521
to $40°, 6="$41 to $100°, 7="More than $100’, 8=‘I do not know how much money I get each

week”). Consist with other studies (Cole et al., 2022; Milicic & Leatherdale, 2017), responses for
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ethnicity were grouped as ‘White’ and ‘Other’, and responses for spending money were grouped
as ‘<$20’, ‘$21-100’, *>$100’, and ‘I don’t know’.

To identify the gender of students, at baseline the Cq asked “Are you female or male?”
(Response options: 1=‘female’, 2=‘male’). At follow-up the response options to the gender
question changed (Response options: 1=‘female’, 2="male’, 3=*I describe my gender in a different
way’, 4= prefer not to say’). Due to a lower number of responses, students who identified their
gender in a different way and preferred not to answer were grouped together in analyses.

3.3.4 Substance use variables

Evidence suggests that youth who use e-cigarettes are more likely to engage in other risky
behaviours (Milicic & Leatherdale, 2017), and it is important to account for these behaviours
during the analysis. The Cq collected information about other substance use, including cigarette
smoking, binge drinking, and cannabis use.

Cigarette smoking: Two questions assessed cigarette smoking. The first asked about ever
cigarette smoking: “Have you ever tried cigarette smoking, even just a few puffs?” (Response
options: 1=Yes’, 2=‘N0’). If students reported they had never smoked, they were coded as never

cigarette smokers. If students reported they have ever smoked, they were coded as ever cigarette

smokers.

The second question asked about cigarette smoking in the past 30 days: “On how many of the
last 30 days did you smoke one or more cigarettes?” (Response options: 1=‘None’, 2=1 day’,
3=°2 to 3 days’, 4=‘4 to 5 days’, 5=°6 to 10 days’, 6=11 to 20 days’, 7=21 to 29 days’, 8=°30
days (every day)’). If students reported smoking cigarettes every day in the last 30 days, they were

coded as current cigarette smokers.
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Binge drinking: One question assessed the frequency of binge drinking in the past year: “In
the last 12 months, how often did you have 5 drinks of alcohol or more on one occasion?”
(Response options 1=‘I have never done this’, 2=‘I did not have 5 or more drinks on one occasion
in the last 12 months’, 3=°Less than once a month’, 4=‘Once a month’, 5=°2 to 3 times a month’,
6="0Once a week’, 7=2 to 5 times a week’, 8=*Daily or almost daily’, 96="Valid skip’ (did not
drink alcohol in the last 12 months), 99=°Not Stated’). Consistent with another study (Milicic &

Leatherdale, 2017), participants were categorized as never alcohol drinkers if they reported ‘Valid

Skip’ or ‘Not Stated’, never binge drinkers if they have never drunk alcohol or never engaged in

binge drinking, infrequent binge drinkers if they reported binge drinking less than once a month,

or frequent binge drinkers if they reported binge drinking once a month or more frequently.

Cannabis use: One question assessed the frequency of cannabis use in the past year: “In the
last 12 months, how often did you use marijuana or cannabis? (a joint, pot, weed, hash)” (Response
options: 1=°I have never used marijuana’, 2=‘I have used cannabis but not in the last 12 months’,
3=‘Less than once a month’, 4=*Once a month’, 5=°2 or 3 times a month’, 6="Once a week’, 7=°2

or 3 times a week’, 8=‘4 to 6 times a week’, 9=“Every day’). Consistent with another study (Milicic

& Leatherdale, 2017), participants were categorized as never cannabis users if they never used

cannabis, non-current cannabis users if they used cannabis but less than once a month, and current

cannabis users if they used cannabis once a month or more frequently.

3.4 Analysis

This natural experimental study used a quasi-experimental design to evaluate the impact of a
tax policy on the prevalence of using e-cigarettes and e-cigarette initiation among students in the
intervention and control groups (Leatherdale, 2019). Natural experiments are a type of

observational study that can be used when the researcher cannot manipulate and control when or
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where the intervention, event, or policy arose, like when evaluating changes in policies or
developing a new program (Leatherdale, 2019). Natural experimental studies are applicable when
there is a limitation to evaluating the impact of the intervention and policy for ethical or practical
reasons (Leatherdale, 2019).

R Studio software was used for the statistical analysis of this study. The analyses of the study
were conducted in two parts. The first part evaluated changes in the overall prevalence of ever e-
cigarette and current e-cigarette use over time among students in the intervention group relative to
students in the control group. The second part focused on student-level changes in the likelihood
of e-cigarette initiation among students.

3.4.1 Part 1: Repeat cross-sectional analysis

The first research question evaluated the population-level changes in the prevalence of ever e-
cigarette use among youth in the intervention and control groups over time. The difference-in-
differences (DID) approach was used in this study. The DID approach is a quasi-experimental
approach that compares the changes in the outcome variable over time between intervention and
control groups (Schwerdt & Woessmann, 2020). Hence, the results of the DID approach can
indicate two differences between group means in a unique way (Schwerdt & Woessmann, 2020).
The first difference is the difference in the means of outcome variable over two periods of time for
each group (Schwerdt & Woessmann, 2020). The second difference measures how changes in the
outcome are different between the intervention and control groups (Schwerdt & Woessmann,
2020).

Before conducting the DID analysis, | used Chi-square tests to identify differences in the
demographic characteristics of the control and intervention groups at baseline and follow-up. In

this study, the DID approach evaluated how the e-cigarette tax may have led to changes in the
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prevalence of ever e-cigarette use among youth in the intervention group compared to the changes
in the prevalence of ever e-cigarette use in the control group over time.

To address the second research question, which evaluated the population-level change in the
prevalence of current e-cigarette use among youth in the intervention and control groups over time,
the DID approach was also used. This approach evaluated how the e-cigarette tax may have to led
to changes in the prevalence of current e-cigarette use among youth in the intervention group
compared to the changes in the prevalence of current e-cigarette use in the control group over time.
3.4.2 Part 2: Longitudinal analysis

To answer the third research question, which evaluated the likelihood of e-cigarette initiation
in the intervention versus the control group, students were placed into two groups based on
exposure to the e-cigarette tax: 1) Intervention group (which included students attending schools
in BC), and 2) Control group (which included students attending schools in Alberta, Ontario, and
Quebec).

Chi-square tests identified differences in the demographic characteristics of the control and
intervention groups at baseline. Multi-level regression modelling is a statistical approach that is
used to provide a comprehensive picture to identify similarities or differences in population-level
and individual-level factors on health outcomes (Diez-roux, 2000). One of the key research areas
that multi-level methods can be used is when the researcher is investigating the effect of the social
environment on health outcomes (Diez-roux, 2000). Students in the COMPASS study are clustered
into schools. The behaviours of students attending the same school are expected to be more
correlated to one another than to the behaviours of students attending different schools. A multi-
level regression model was used to examine the association between the outcome (e-cigarette

initiation) and the independent variable (e-cigarette tax policy) while accounting for student-level
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clustering within schools. Two multi-level regression models were conducted. The first model
evaluated the effect of the intervention alone on e-cigarette initiation (while accounting for student-
level clustering within schools), and the second model evaluated the impact of the intervention on
e-cigarette initiation while controlling for other student-level demographic and behavioural

characteristics and accounting for student-level clustering within schools.
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Chapter 4: Results

4.1 Part 1: Repeat cross-sectional analysis
4.1.1 Demographic characteristics of the repeat cross-sectional sample

Table 3 presents the demographic characteristics of students in the intervention and control
groups in the repeat cross-sectional sample at baseline (2018-19). It also provides an overview of
the demographic variables among students in the intervention and control groups in the repeat
cross-sectional sample at follow-up (2020-21). The following paragraphs will outline the
differences between the demographic characteristics of the intervention and the control groups.

As shown in Table 3, at baseline and follow-up, there were more students in the control group
than in the intervention group. There was a significant difference in the grade distribution between
the control and intervention group at baseline (Chi-square = 550.94, df = 3, p < 0.001) and at
follow-up (Chi-square = 771.93, df = 3, p < 0.001). The proportion of the students who were in
grade 9 was higher in the control group than the intervention group at baseline and follow-up,
while the proportion of grade 12 students was higher in the intervention group than the control
group at baseline and follow-up. There was also a significant difference in the grade distribution
of the control group between baseline and follow-up (Chi-square = 288.72, df = 3, p-value < 0.01),
but not of the intervention group between baseline and follow-up (Chi-square = 6.6901, df = 3, p-
value < 0.08).

Similarly, there was a significant difference in the ethnic distribution between the control and
intervention group at baseline (Chi-square = 6112.8, df = 1, p < 0.001) and at follow-up (Chi-
square = 3709.6, df=1, p < 0.001). While the majority of students in the control and intervention
groups identified themselves as White, the control group had a higher percentage of students that

identified themselves as another ethnicity at both baseline and follow-up. There was also a
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significant different in the ethnic distribution of the control group between baseline and follow-up
(Chi-square = 185.71, df = 1, p < 0.001), but not of the intervention group between baseline and
follow-up (Chi-square = 3.1144, df =1, p < 0.07).

There was a significant difference in the gender distribution between the control and
intervention groups at baseline (Chi-square = 4.0197, df = 1, p < 0.04) and at follow-up (Chi-
square = 99.233, df = 2, p < 0.001). While approximately half of the sample described themselves
as female at both baseline and follow-up in the control and intervention groups, the proportion of
students who reported describing their gender in a different way or who preferred not to say was
higher in the intervention group than the control group at follow-up.

Finally, there was a significant difference in the amount of spending money reported by
students in the control and intervention groups at baseline (Chi-square = 349.04, df = 3, p < 0.001)
and at follow-up (Chi-square = 363.47, df = 1, p <0.001), and by students between baseline and
follow-up in the control group (Chi-square = 679.39, df = 3, p < 0.001) and the intervention group
(Chi-square = 145.45, df = 3, p < 0.001). At both baseline and follow-up, the proportion of students
who had more than $100 per week in spending money was higher in the control group than the
intervention group, and the proportion of students who had less than $20 per week in spending

money was higher in the intervention group than the control group.
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Table 3. Demographic characteristics of students from baseline to follow-up in the repeat cross-sectional sample (n=92,177), by
intervention and control groups, COMPASS study, 2018-21

Demographic

Baseline Follow-up .
(n=57,786) (n=34,391) Chi-square test result
Intervention Control Intervention Control

Intervention vs

Characteristics ((?/gczls]? (;;/gcza? (E/go(l;? %;I)’O(lrjlgj Control Group Baseline vs Follow-up
16.97 (9,809) | 83.03 (47,977) | 13.08 (4,498) | 86.92 (29,893) | Baseline | FoMow- | Interventi | Control
up on Group Group
Grade
9 23.89 (2343) | 29.87 (14,332) | 22.08 (993) | 31.87 (9,526)
10 26.11 (2561) | 29.35(14,079) | 27.12(1,220) | 31.92(9,541) | 550.94 (3) | 771.93 (3) | 6.6901 (3) | 288.72 (3)
11 26.94 (2643) | 26.69 (12,807) | 26.81(1,206) | 26.02 (7,778) | p<0.001 | p<0.001 | p<0.08 | p<0.001
12 23.06 (2262) | 14.09 (6,759) | 23.99 (1,079) | 10.20 (3,048)
Ethnicity
White 67.69 (6640) | 79.72 (38,247) | 66.18 (2,977) | 84.25(24,931) | 6112.8 (1) | 3709.6 (1) | 3.1144 (1) | 185.71 (1)
Other 32.31(3169) | 20.28 (9,730) | 33.82(1,521) | 15.75(4,962) | p<0.001 | p<0.001 | p<0.07 | p<0.001
Gender
Female 49.24 (4830) | 50.36 (24,160) | 52.20 (2,348) | 52.79 (15,782)
Male 50.76 (4979) | 49.64 (23,817) | 4151 (1867) | 43.53(13.012) | 45197 (1) | 99.233(2)
' gﬁgg':@ﬁ?y p<004 | p<0.001l | NI/A N/A
gi Ferent way/l N/A N/A 6.29 (283) 3.68 (1,099)
prefer not to say
Amount of weekly
spending money
<$20 42.79 (4197) | 36.51 (17,515) | 47.64 (2,143) | 35.36 (10,569)
$21-100 25.83 (2534) | 24.13(11,578) | 17.14(771) | 17.55(5,247) | 349.04 (3) | 363.47 (3) | 145.45 (3) | 679.39 (3)
>$100 15.28 (1499) | 23.59 (11,317) | 15.14(681) | 26.54(7,935) | p<0.001 | p<0.001 | p<0.001 | p<0.001
I don’t know 16.10 (1579) | 15.77 (7,567) | 20.08 (903) | 20.55 (6,142)
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4.1.2 Evaluating changes in the prevalence of ever e-cigarette use among students in the
intervention and control groups

As shown in Figure 2, the prevalence of never and ever e-cigarette use increased among
students in the intervention and control groups at follow-up. However, the prevalence of current
e-cigarette use was lower among the intervention group compared to the control group at baseline
and follow-up. As Figure 2 shows, there were differences between the control and intervention
groups. Unlike the control group, the intervention group started with a lower prevalence of e-
cigarette use among students. At follow-up, the prevalence of never e-cigarette use was higher
among students in the intervention group compared to the control group. Additionally, the
prevalence of never e-cigarette use increased by approximately 5.88% (absolute change) in the
intervention group at follow-up. The prevalence of never e-cigarette use increased by
approximately 5.01% (absolute change) in the control group at follow-up. At follow-up, the
prevalence of ever e-cigarette use increased by 4.1% (absolute change) in the intervention group,
while the prevalence of ever e-cigarette use increased by 5.8% (absolute change) in the control
group. Moreover, at follow-up, the prevalence of current e-cigarette use decreased by 9.98%

(absolute change) in the intervention group, and by 10.81% (absolute change) in the control group.
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Figure 2. Prevalence of e-cigarette use among students in the intervention and control groups at

baseline and follow-up within a cross-sectional sample of students, COMPASS study 2018-2021

The first part of the difference-in-difference (DID) analysis identified changes in the
prevalence of ever e-cigarette use (including past 30-day use) between baseline and follow-up in
the control and intervention groups. Figure 3 shows that the prevalence of ever e-cigarette use was
lower among students in the intervention group than in the control group at both baseline and
follow-up. Also, the prevalence of ever e-cigarette use dropped by the same amount over time
between both groups. Table 4 shows the variable time was significant and negative which means
there was an overall change (reduction) in the prevalence of ever e-cigarette use from baseline to
follow-up. The variable group was also significant and negative, meaning that the prevalence of
ever e-cigarette use was lower in the intervention group compared to the control group. Lastly, the
non-significant interaction between time and group indicates that there was no significant
difference in the change in prevalence of ever e-cigarette use that occurred from baseline to follow-

up in the control and intervention groups.
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Figure 3. Changes in the prevalence of ever e-cigarette use in intervention and control groups

from baseline to follow-up within the repeat cross-sectional sample of students, COMPASS

study 2018-21

Table 4. Difference-in-difference estimates of ever e-cigarette use between intervention and

control groups over time within the repeat cross-sectional samples students, COMPASS study,

2018-2021.
Estimate (Std. Error) P-value
Intercept 0.490 (0.002) <0.001
Time (Follow-up vs Baseline) -0.050 (0.003) <0.001
Group (Intervention vs Control) -0.148 (0.004) <0.001
Interaction of Time X Group -0.008 (0.009) 0.367
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4.1.3 Evaluating changes in the prevalence of current e-cigarette use among students in the
intervention and control groups

The second part of the DID analysis identified changes in the prevalence of current e-cigarette
use between baseline and follow-up in the control and intervention groups. Figure 4 illustrates that
the prevalence of current e-cigarette use decreased in both the intervention and control groups. As
shown in Table 5, the variable time was significant and negative which means that over time, the
prevalence of current e-cigarette use dropped. Additionally, the variable group was significant and
negative, which means the prevalence of current e-cigarette use was lower among students in the
intervention group compared to the control group. Lastly, the non-significant interaction between
time and group indicates that there was no difference in the change in prevalence of current e-

cigarette use that occurred from baseline to follow-up in the control and intervention groups.
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Figure 4. Changes in the prevalence of current e-cigarette use in intervention and control groups
from baseline to follow-up within the repeat cross-sectional sample of students, COMPASS

study 2018-21
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Table 5. Difference-in-difference (DID) estimates of current e-cigarette use between
intervention and control groups over time within the repeat cross-sectional samples of students,

COMPASS study, 2018-2021.

Estimate (Std. Error) P-value
Intercept 0.319 (0.001) <0.001
Time (Follow-up vs Baseline) -0.108 (0.003) <0.001
Group (Intervention vs Control) -0.104 (0.004) <0.001
Interaction of Time X Group 0.008 (0.008) 0.323

4.2 Part 2: Longitudinal analysis
4.2.1 Demographic and behavioural characteristics of the longitudinal sample

In the longitudinal sample, 5.90% of students were in the intervention group and 94.10% of
students were in the control group. Table 6 presents the characteristics of never e-cigarette use
students in the control and intervention groups at baseline in the longitudinal sample. There was a
significant difference in the distribution of grade in the intervention and control groups (Chi-square
= 75.958, df = 1, p-value < 0.01). The proportion of grade 9 students was higher in the control
group than the intervention group. In contrast, there were no significant difference in the gender
distribution of students in the control and intervention groups (Chi-square = 0.60278, df = 1, p-
value < 0.43). The majority of students in the intervention and the control groups identified
themselves as female. There was a significant difference in the ethnic distribution of students in
the intervention and control groups (Chi-square = 489.48, df = 1, p-value < 0.001). The proportion
of students who identified as White ethnicity was higher in the control group than the intervention
group. There was also a significant difference in the distribution of the amount of spending money
in the control and the intervention group (Chi-square = 24.258, df = 3, p-value <0.001). The
proportion of students with less than $20 of spending money each week was higher in the

intervention group than in the control group.
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Table 6. Demographic and behavioural characteristics of never e-cigarette use students at

baseline in the longitudinal sample (n=4,145), by intervention and control group, COMPASS

study, 2018-19

Demographic

Intervention Group

Control Group

Chi-square test result

characteristic % (n) % (n)
Overall 5.90 (549) 94.10 (3,596)
Grade
9 53.19 (292) 71.72 (2,579) 75.958 (1)
10 46.81 (257) 28.28 (1,017) p <0.001
Ethnicity
White 67.21 (369) 78.28 (2,815) 489.48 (1)
Other 32.79 (180) 21.72 (781) p <0.001
Gender
Female 58.11 (319) 59.96 (2,156) 0.60278 (1)
Male 41.89 (230) 40.04 (1,440) p <043
Amount of weekly spending money
<$20 60.66 (333) 52.11 (1,874)
$21-100 16.94 (93) 18.49 (665) 24.258 (3)
>$100 3.10 (17) 8.15 (293) p <0.001
I don’t know 19.31 (106) 21.25 (764)

4.2.2 Evaluating the likelihood of e-cigarette initiation among students in the control and

intervention groups

Table 7 presents the rate of e-cigarette initiation in both the control and intervention groups.

The prevalence of never e-cigarette use was lower among students in the intervention group

compared to students in the control group. Additionally, e-cigarette use initiation was significantly

lower among students in the intervention group. In the control group, 33.76% of students initiated

e-cigarette use, while 16.94% of students initiated e-cigarette use in the intervention group.
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Table 7. Percentage of never e-cigarette users at baseline who initiated e-cigarette use at follow-

up by intervention and control group, COMPASS study 2018-2021

E-cigarette use status at Intervention Group | Control Group | Chi-square test
follow-up % (n) % (n) result

Never used e-cigarettes 83.06 (456) 66.24 (2,382) 61.636 (1)
Initiated e-cigarette use 16.94 (93) 33.76 (1,214) p< 0.001

Table 8 presents, the impact of the e-cigarette tax on e-cigarette initiation among students in
the intervention and control groups at follow-up. Two models were created to evaluate the impact
of the tax policy on e-cigarette initiation among youth. Model 1 evaluated the effect of the
intervention alone on e-cigarette initiation while controlling for students-level clustering within
schools. Model 2 evaluated the impact of the intervention on e-cigarette initiation while
controlling for other student-level demographic and behavioural characteristics. As Table 11
shows, students in the intervention group had a lower likelihood of e-cigarette initiation compared
to students in the control group even after controlling for student-level demographic and
behavioural characteristics.

Table 8. Association between the e-cigarette tax and e-cigarette initiation in the longitudinal

sample of grade 9 and 10 students, COMPASS study, 2018- 2021

Odds of e-cigarette initiation among students at
follow-up (95% CI)
Model 1
Control group 1.00
Intervention group 0.41 (0.28- 0.59)
Model 2
Control group 1.00
Intervention group 0.66 (0.53-0.83)

Model 1: Controlled for students-level clustering within schools.

Model 2: Controlled for demographic (grade, ethnicity, gender, amount of spending money) and
behavioural (cigarette smoking, binge drinking, cannabis use) factors and students-level clustering
within schools.
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Chapter 5: Discussion

To my knowledge, this study is the first Canadian study that evaluated the impact of an e-
cigarette tax policy on ever and current e-cigarette use. This study used both repeat cross-sectional
and longitudinal data from a large sample of Canadian youth across Ontario, Alberta, Quebec, and
British Columbia, to evaluate the impact of an e-cigarette tax in British Columbia on youth e-
cigarette use compared to other provinces that did not implement an e-cigarette tax across two
waves of the COMPASS study. Overall, the results of the cross-sectional sample indicate that the
prevalence of e-cigarette use was lower among students in the intervention group compared to
students in the control group; however, there was no significant change observed in the prevalence
of ever and current e-cigarette use after implementing the tax policy. The results of the longitudinal
sample indicate that the likelihood of e-cigarette initiation was lower among students in the
intervention group compared to the control group. Hence, a tax policy might be an important
strategy to prevent youth from e-cigarette initiation.

5.1 Repeat cross-sectional findings

The results of the difference-in-difference (DID) analysis identified that compared to the
control group, the prevalence of ever e-cigarette use was lower among youth in the intervention
group at both baseline and follow-up, and the prevalence of ever e-cigarette use decreased at the
same rate in both the intervention and control groups. These findings suggest that the e-cigarette
tax may not have impacted the prevalence of ever e-cigarette use among youth in the intervention
group compared to the control group over time. Similarly, the prevalence of current e-cigarette use
decreased at the same rate both in the intervention and control groups. In other words, there was

no significant difference in the change in prevalence of current e-cigarette use observed in the
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control and intervention groups. Based on the results of both DID models, it does not appear that
the e-cigarette tax policy contributed to changes in e-cigarette use among youth over time.

Even though the results of both DID models in this study have not provided sufficient evidence
that increasing e-cigarettes taxes influences the prevalence of ever and current e-cigarette use
among youth in the control and intervention groups, we cannot conclude that e-cigarette taxes are
ineffective in reducing e-cigarette use among youth. A recent study reviewed the trend in cigarette
affordability among Canadian provinces over 10 years (Worrell & Hagen, 2021). Their results
indicate that cigarette tax increases have contributed to a reduced prevalence of smoking and
reduced cigarette consumption (Worrell & Hagen, 2021). Consistent with this evidence, other
studies suggest that taxation and other tobacco control policies have been effective at increasing
smoking cessation and reducing the prevalence of cigarette smoking among youth and young
adults in the United States (Chaloupka et al., 2012). Because of this, several factors should be
considered in interpreting the repeat cross-sectional findings.

First, at baseline and follow-up of the repeat cross-sectional sample, the proportion of students
that identified themselves as White was higher in the control group compared to the intervention
group. Findings from a Canadian longitudinal study suggest that non-White students are more
likely to stop using e-cigarette compared to White students (Cole et al., 2022). This might explain
why the prevalence of never e-cigarette use was lower in the control group compared to the
intervention group in the repeat cross-sectional sample.

Secondly, there are differences in schools that participated in the baseline and follow-up
periods that could affect the study results. From baseline to the follow-up year, the number of
schools participating in this study decreased. At baseline only 6 schools withdrew from the

COMPASS study (3 Ontario schools, 2 British Columbia schools, and 1 Quebec school) (Reel et
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al., 2021). In total, 61 Ontario schools, 8 Alberta schools, 15 British Columbia schools, and 52
Quebec schools participated in this study. At follow-up, 3 Ontario schools, 4 Alberta schools, 3
British Columbia schools, and 1 Quebec school withdrew from the COMPASS study (Rezvani et
al., 2023). In total, 51 schools from Ontario, 5 schools from Alberta, 59 schools from Quebec, and
14 schools from British Columbia participated at follow-up. Notably, after schools withdrew from
the host study, there was a decrease in the total sample size of students across all provinces. For
this reason, it is difficult to generalize the results to all students in these provinces. Given the fact
that the COVID-19 pandemic impacted the data collection in the second wave of this study, some
schools refused to complete the survey because they were dealing with the transition from in-
person to online classes and they did not have enough time or capacity to distribute the COMPASS
survey to students (Rezvani et al., 2023). Additionally, previous evidence suggests the lower
participation rate might bias the results because students who did not participate in the online
survey might be more likely to use e-cigarettes (Leatherdale et al., 2021).

Thirdly, evidence has shown that the prevalence of e-cigarette use dropped during the COVID-
19 pandemic. According to the 2020 Canadian Tobacco and Nicotine Survey (CTNS), the
prevalence of ever e-cigarette use among youth aged 15 to 19 years was 35% (Statistics Canada,
2021). However, in 2021, ever e-cigarette use decreased to 29% among youth (Statistics Canada,
2022). Similarly, another study suggests that changes in e-cigarette use among youth and young
adults started at the beginning of the COVID-19 pandemic (Gaiha et al., 2020). Their findings
indicate that 67.7% of youth and young adults reported reducing or quitting e-cigarette use during
the COVID-19 pandemic (Gaiha et al., 2020). These findings are consistent with evidence from
Canada (Leatherdale et al., 2021). A longitudinal study used three waves of data to explore changes

in e-cigarette use between the pre-COVID and initial COVID-lockdown periods among Canadian
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adolescents (Leatherdale et al., 2021). This study identified that from 2019-2020 the prevalence of
e-cigarette use decreased among those who used e-cigarettes weekly and monthly (Leatherdale et
al., 2021). During the early stages of the COVID-19 pandemic, there was a significant reduction
in e-cigarette use among males who were daily e-cigarette users compared to females (Leatherdale
et al., 2021). Given the fact that the COVID-19 pandemic occurred at the same time as the e-
cigarette tax increase in British Columbia, it is possible that an unintended impact of the COVID-
19 pandemic was a reduction in e-cigarette use among students in both the intervention and control
groups. In other words, the e-cigarette tax may not have had as large an impact because students
already decreased their e-cigarette use the year before.

Finally, in British Columbia in 2020, only e-cigarette products such as devices, cartridges,
accessories, and vaping substances were subject to a 20% tax (British Columbia, 2019). Notably,
vaporizers that could be used with dry cannabis were only subject to a 7% tax (British Columbia,
2019). One year before the e-cigarette tax, in October 2019, under the Cannabis Act, e-cigarette
products containing cannabis became legal for sale in Canada (Health Canada, 2019a). Previously,
e-cigarette products containing cannabis were available through an illegal market, and there could
be health risks associated with using those products purchased through an illegal market (Health
Canada, 2019). A key purpose of the Cannabis Act was to ensure public safety and to protect youth
from accessing cannabis through the illegal market (Health Canada, 2019a). Earlier evidence
suggests that youth who use e-cigarettes are at risk of using multiple substances, such as cigarettes,
cannabis, and alcohol (Milicic & Latherdale, 2017). More recent studies have identified that
vaping cannabis is becoming increasingly popular among adolescents across the United States,
Canada, and England (Fataar & Hammond, 2019). While there is a lack of evidence about the

uptake of cannabis vaping among Canadian youth, the results of a longitudinal study identified
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that after cannabis was legalized, consuming cannabis in multiple ways such as vaping, eating and
smoking increased among Canadian youth (Leatherdale et al., 2021). The results of these studies
might help to explain why the e-cigarette tax was not effective among ever and current e-cigarette
users. Cannabis-containing vaporizers were taxed at a lower rate in British Columbia, so students
may have switched from vaping nicotine to vaping cannabis instead (Leatherdale et al., 2021).

5.2 Longitudinal findings

It is well-known in the literature that cigarette tax policies contribute to a reduction in cigarette
initiation among youth and young adults (Hasselt et al., 2016, Pesko et al., 2018). A systematic
review identified that increasing the tax on tobacco products is one of the most effective policies
for controlling tobacco consumption among youth (Bafunno et al., 2020). When the government
implements higher tobacco taxes, tobacco companies also frequently increase the price of their
products; therefore, tobacco products are less accessible to youth and low-income individuals,
which leads to reduced tobacco use (Bafunno et al., 2020). Taxes on e-cigarette devices only
recently came into effect in Canada and other countries such as the United States, South Korea,
Malaysia, Indonesia, and Albania. As a result, there are not many studies evaluating e-cigarette
taxation policies on e-cigarette use among youth. Previous studies have shown that by increasing
the price of e-cigarettes, youth reduced e-cigarette use (Pesko et al., 2018, Huang et al., 2014).

The COMPASS questionnaire provided anonymous linked data for students over time that
allowed me to observe changes in the likelihood of e-cigarette initiation within individuals over
time. Results from the longitudinal sample identified that students in the intervention group were
less likely to initiate e-cigarettes compared to students in the control group. In other words, the tax
policy might be a protective factor in reducing e-cigarette initiation among youth. Consistent with

these findings, two other studies examined the impact of an e-cigarette tax on youth, and they
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identified that taxing e-cigarette products could delay initiating e-cigarettes and reduce e-cigarette
demand among youth because youth are more sensitive to price changes (Dave et al., 2021, Huang
et al., 2014). In addition, another longitudinal study identified that students with more spending
money were more likely to initiate e-cigarettes (Williams et al., 2021). As a result, taxation policies
that reduce the affordability of e-cigarettes may play an important role in reducing the risk of e-
cigarette initiation among youth (Williams et al., 2021).

5.3 Strengths and limitations
5.3.1 Overall strengths

This study has several strengths. This study provided unique findings that contribute to a gap
in knowledge of the impact of e-cigarette tax policies on youth e-cigarette use. This is the first
study that used a large, school-based sample to examine the impact of an e-cigarette tax on e-
cigarette use among youth across four provinces in Canada. Hence, this study provides practice-
based evidence which presents the impact of an e-cigarette tax in the real word and extends our
knowledge of the effect of an e-cigarette tax on e-cigarette use and initiation among youth in
Canada.

Secondly, this study used passive consent procedures to maximize the participation rate and
limit some types of bias. For studies that measure substance use behaviours, it is important to use
passive consent procedures to be able to produce robust results while maintaining student
confidentiality (Rojas et al., 2008,White et al., 2004). There are several reasons that the use of
passive consent was important in this study. First, passive consent increases the participation rate,
and a low participation rate might bias the results (Bredin & Leatherdale, 2013). This means that
the results might not be generalizable to the whole population. Second, male students and older

students may be less likely to participate in longitudinal studies because of challenges obtaining
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consent (Bredin & Leatherdale, 2013). The use of passive consent helps to reduce the bias that is
related to demographic characteristics such as gender and age (Bredin & Leatherdale, 2013).
Passive consent protocols are also confidential and do not require any personal information from
participants (Bredin & Leatherdale, 2013). This can make youth more likely to participate in the
study (Bredin & Leatherdale, 2013).

Third, the use of a quasi-experimental design to evaluate the impact of a natural experiment is
a strength of the study. Since the impact of polices and interventions in public health is a significant
concern for decision makers, the results of experimental studies help to draw stronger conclusions
about the impact of the intervention (Craig et al., 2011). However, randomly assigning individuals
to control or intervention groups is not always ethically acceptable or feasible. In these
circumstances, quasi-experiment studies are useful for evaluating the impact of policies on health
in the real world (Leatherdale, 2019). Evaluating these policies can provide additional support for
policy makers to make better decisions (Leatherdale, 2019). This study evaluated the impact of an
e-cigarette tax policy in the real world, and the results of this study can provide important evidence
for policy makers who are considering implementing a tax policy on e-cigarette products in other
Canadian provinces and other countries.

Finally, this study used two waves of data from a longitudinal sample of youth from four
Canadian provinces. The key strength of a longitudinal sample is the ability to link student data
over time. In the current study, a significant number of students could be linked from baseline to
follow-up, which allowed me to observe and measure changes in e-cigarette use over time among

students in the intervention and control groups.
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5.3.2 Overall limitations

This study is not without limitations. A common limitation of longitudinal studies is linking
students over time. When a study is measuring changes in substance use behaviours over time, it
is possible that a significant number of students who report using substances cannot be linked over
time. In this study, the substance use behaviours of students in grades 11 and 12 at baseline could
not be measured at follow-up because these students graduated from high school. Additionally, it
is not possible to identify changes in the behaviours of students who dropout and do not complete
the survey at follow-up. Students who dropout are more likely to engage in risky behaviours such
as smoking cigarettes, drinking alcohol, and cannabis use (Qian et al., 2015). Student dropout in
longitudinal studies can bias the results because it is not possible to investigate the characteristics
of these students and to observe how an e-cigarette tax might impact their e-cigarette use.

The COMPASS study is designed to evaluate policy changes using a natural experimental
methodology and it gathers data from a significant number of Canadian students. However, it is
only representative of some Canadian students in each province. Additionally, part of the data
collection occurred during the COVID-19 pandemic when it was challenging for schools to
participate in the study due to the transition from in-person to online classes. As a result, some
schools were not interested in participating in the COMPASS study, and the number of schools
that participated decreased from baseline to follow-up. The average rate of participation for the in-
person paper-based survey was about 80%, while the average rate of participation for the online
survey was 29% (Reel et al., 2020). The provincial participation rate for the online survey was
22% in Ontario, 37% in Quebec, and 19% in British Columbia (Reel et al., 2020). Given the
reduction in the participation rate across all provinces, and in particular the province of British

Columbia, the results of this study might not be generalized to all of students in the participating
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provinces or all students in Canada. Furthermore, the lower online response rate might have biased
the results because students who did not complete the online survey might be more likely to use e-
cigarettes (Leatherdale et al., 2021). Nevertheless, there is a lack of Canadian longitudinal data
evaluating e-cigarette tax policies among youth, and this study provides important implications for
research and policy.

Students were only exposed to the tax policy only for one year. This means that this study only
captured a lower level of exposure to this policy. Future studies should continue and extend this
work when additional years of data become available.

Lastly, in 2018-19, the question related to gender identity in the COMPASS questionnaire had
two response options ‘female’ and ‘male’. However, in 2020-21 the COMPASS questionnaire
added ‘I describe my gender in different way’ and ‘I prefer not to say’ as response options to this
question. For this reason, it was not possible to identify differences in the impact of the e-cigarette
tax among non-binary and gender diverse youth in either the DID analysis or the regression
models. Future studies should investigate the association of e-cigarette taxes on e-cigarette use and
initiation among gender diverse youth.

5.4 Implications for policy

Implementing e-cigarette policies is a critical step to protect youth from nicotine exposure.
Given the new nature of e-cigarette use among youth, additional studies are needed to evaluate the
impact of policies on e-cigarette use among youth. It is a significant challenge for policy makers
to enact policies when there is little known about the potential impact of policies on the prevalence
of e-cigarette use among adolescents.

The cross-sectional findings of the current study identified no significant difference in the

prevalence of current and ever e-cigarette use that occurred from baseline to follow-up in the
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control and intervention groups. However, the results of the longitudinal analysis identified that
students in the intervention group were less likely to initiate e-cigarettes compared to students in
the control group. Given that other studies indicate that students with more spending money are
more likely to initiate e-cigarette use (Williams et al., 2021) and that taxation helps to increase
smoking cessation and reduce the prevalence of cigarette smoking among youth and young adults
(Worrell & Hagen, 2021; Chaloupka et al., 2012), e-cigarette tax policies appear to be an important
strategy to minimize e-cigarette initiation among youth. In the absence of price regulation,
manufacturers may lower their prices and promote their products to target new users, such as youth
and price-sensitive users (Physicians for a Smoke-Free Canada, 2023). Therefore, other provinces
should add or increase the tax on e-cigarette products and devices to reduce the affordability of e-
cigarettes among youth and young adults.

Existing literature has shown that the affordability of e-cigarette devices and the accessibility
of flavoured e-cigarettes are associated with e-cigarette initiation among youth (Zare et al., 2018,
Kong, 2015, Williams et al., 2021). Therefore, a combination of prevention strategies, such as
price-related policies and e-cigarette flavour regulations, might be beneficial to reduce e-cigarette
initiation among youth. Evidence suggests that some e-cigarette flavours might cause serious
health issues such as lung disease and bronchiolitis obliterans (Barrington-Trimis et al., 2014).
Yet, flavours are one of the most common reasons that youth initiate and use e-cigarettes (Bold et
al., 2016; Kong et al., 2015; Pepper et al., 2014), and a recent systematic review suggested that
flavoured e-cigarettes increase the risk of e-cigarette initiation among youth (Zare et al., 2018). It
is expected that implementing a policy that restricts e-cigarette flavours would make these products
less attractive, decrease the likelihood of e-cigarette initiation among youth (Zare et al., 2018), and

could contribute to a decrease in e-cigarette sales among youth (Ali et al., 2022). Some Canadian
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provinces, such as Nova Scotia, Ontario, Nunavut, Prince Edward Island, Saskatchewan, and
British Columbia, have already banned the sale of flavoured e-cigarette products and other
provinces should follow.

5.5 Directions for future research

Implementing the most effective tobacco control policies to protect youth from initiating e-
cigarettes is a significant concern for policy makers. Given that British Columbia recently
increased the tax on e-cigarette devices, additional longitudinal studies are needed to evaluate the
impact of the e-cigarette tax on youth e-cigarette use, particularly when additional years of data
become available.

Adolescents who use e-cigarettes might be at risk of initiating cigarette smoking because they
have been exposed to nicotine at an early stage in their lives. However, increasing the tax on e-
cigarettes might have an unintended impact on cigarette smoking among youth (Friedman &
Pesko, 2022). While investigating the association between increasing the tax on e-cigarettes and
changes to cigarette smoking among youth was outside the scope of this study, future studies could

investigate whether there are unintended impacts of this policy on youth cigarette smoking.
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Chapter 6: Conclusions

E-cigarette use among youth is a concern for public health researchers and policy makers. To
my knowledge, this is the first study that evaluated the impact of increasing the tax on e-cigarettes
on youth e-cigarette use in Canada. The results of the repeat cross-sectional analysis indicate that
there was no significant change observed in the prevalence of ever e-cigarette use from baseline
to follow-up between the intervention and control groups. Similarly, there was no significant
change in the prevalence of current e-cigarette use from baseline to follow-up between the
intervention and control groups. In contrast, the results of the longitudinal analysis indicate that at
follow-up, students in the intervention group were less likely to initiate e-cigarette use compared
to students in the control group. It appears that an e-cigarette tax policy might prevent youth from
e-cigarette initiation.

It is clear that additional longitudinal studies are needed to evaluate whether an e-cigarette tax
policy influences e-cigarette use among Canadian youth over time. Such evidence is needed to

provide a comprehensive picture to policy makers to help them make informed decisions.
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Appendix A: REB APPROVAL

Date: August 10, 2022
To: Adam Cole
From: Ruth Milman, REB Chair

File # & Title: 16943 - Is implementing a provincial e-cigarette tax associated with e-
cigarette initiation and use among high school students? Evaluating the
experience in British Columbia: data from the COMPASS study, 2018-2021
Status: APPROVED

Review Type: Administrative Review

REB Expiry August 01, 2023

Date:

Documents Approved:

Document Type Document Description Version Date

External Permission/Approval Lettery COMPASS Data Use Approval Letter | 2022/08/05
External Permission/Approval Letterr COMPASS Data Use Application Form| 2022/08/05
Data Collection Materials

Recruitment Materials

Notwithstanding this approval, you are required to obtain/submit, to Ontario Tech Research
Ethics Board, any relevant approvals/permissions required, prior to commencement of this
project.

The Ontario Tech Research Ethics Board (REB) has reviewed and approved the research study
named above to ensure compliance with the Tri-Council Policy Statement: Ethical Conduct for
Research Involving Humans (TCPS2 2018), the Ontario Tech Research Ethics Policy and
Procedures and associated regulations. As the Principal Investigator (PI), you are required to
adhere to the research protocol described in the REB application as last reviewed and approved by
the REB. In addition, you are responsible for obtaining any further approvals that might be required
to complete your project.

Under the TCPS2 2018, the Pl is responsible for complying with the continuing research ethics
reviews requirements listed below:

Renewal Request Form: All approved projects are subject to an annual renewal process. Projects
must be renewed or closed by the expiry date indicated above (“Current Expiry”). Projects not
renewed 30 days post expiry date will be automatically suspended by the REB; projects not
renewed 60 days post expiry date will be automatically closed by the REB. Once your file has
been formally closed, a new submission will be required to open a new file.

Change Request Form: If the research plan, methods, and/or recruitment methods should change,
please submit a change request application to the REB for review and approval prior to
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implementing the changes.

Adverse or Unexpected Events Form: Events must be reported to the REB within 72 hours after
the event occurred with an indication of how these events affect (in the view of the Principal
Investigator) the safety of the participants and the continuation of the protocol (i.e. un-anticipated
or un-mitigated physical, social or psychological harm to a participant).

Research Project Completion Form: This form must be completed when the research study is
concluded.

Always quote your REB file number (16943) on future correspondence. We wish you success with

your study.
Sincerely,
Ruth Milman, PhD Fabiola Limon Bravo, MA
REB Chair Research Ethics Coordinator

Ruth.Milman@ontariotechu.ca researchethics@ontariotechu.ca

NOTE: If you are a student researcher, your supervisor has been copied on this message.
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Appendix B: 2018-29 COMPASS QUESTIONNAIRE

Compass
« Thiz s HOT a tast. All of your answers will be kept confidentlal. Mo one, not even
your parents or teachers, will ever know what you answered. 5o, please be honest

when you answer the guestions.

« Mark only one optlon per guestlon unless the instructions tell you to do
something else.

« Choose the option that is the closest to what yvou think/feel is true for you.

i* Plaass, use a pancll to complate this questionnaire *#

Please mark all your answers o
with full, dark marks like this: I:} 5
o

START HERE

-
e
-

Please read sach sentence below carefully. Write the correct letter, number, or word on the
line and then fill in the corresponding circle.

Mote: These five questions are only used 1o link data from one year 1o the next. They cannot be used b Kently
paricipants. Cnly University of Waterloo reseanchers nave acoess 1o Me responses, and they never have access o

student names. or ather Information. All responses are siricly comfidentlal.

first better of your :
le name (If you have The name af Tmmumhamrﬁ: ol yaur
Tan ane m the moeth In Thie last letier of your | The second lefer of {think a0t the
w2 your first midde which you were full lzst name: ___ woaur full first see
; I you don't have a bom: name: "HW'E‘F”
locle name use " ). mast)___
& @ @ ) daary & O @ LC R & @O &
@ & @ {3 February @ & @ @ & @ @ a2 O
2 o @ & Mancn 2 o @ L @ D @
m | ® & Apd = & o & m [
B ® @ & May B ® @ D B @ B @ @
B & @ B e B &8 @ B & @ B o &
T @y m B @ a2 @ L1
@ 8 @ & August B o 9 3 @ @ B 9 @
o @® & Sememoer o ® LT o ®
-E! Cimber
) Mowerriber
@ Decemaer B CONMPASS 2017 |o
Q00000000000000000000000 [serial]
- - L
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=

About You

ICCBCeEEEEsEEREEEEEEARRRRERE

1. What grade are you in? Quebes studerts only
) Grade 9
i Asrade 10 i Secondary |
2 Grade 11 2 Sacondary ||
2 Grade 12 gﬁemﬂdaylll
Secondary [V
) Sacondary W
2 Other

2. How old are you today?

(elalalelnlelele]
@

3. About how much money do you usually get each week to spend on yourself or to save?

(Remember to inciude all money from alfowances and jobs ke baby-sifing, dellvenng papers, eic. )

kore than 3100
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6. How do you usually travel to and from school? {If you use two or maore medes of fravel, 5
choose fhe one thaf you spend most fime doing)

-1
To school From school 5
(¢ By car (as a passeng 1 By car [as 3 passenger) BE
2} By car (as a driver) {2} By car [as a driver)
2 By school 2 By school bus
i} By public bus, subway, or sireetcar ) By public bus, subway, or streetcar 5
O B by S By bevons :
ing ¥ Ing
o 0 Tther
a1
E1
7. Did you attend this school last year? -
[} Yes, | attended the same school |ast year H
¥ Mo, | was at another school last year =
44
8. How tall are you without your shoes an? (Please write your height in feet and inches OR in :}
centimetres, and then fill in the appropriate numbers for your height) r— B
3 1 do not know how tall | am Wy heightia 28 Tln S
gt Helght | =eight i
Feet | Inches Emﬁ Feet | Incres | [0
EIEEE] [ BE® | @ | D | ([
"My heightis ___feet, inches” o198 0o 2198 =
oR @ @ | oR DD @ @ R
@ @ DE @ @ -
"My height is centimetres” o 2 3 ARRAR
o o DO L0 L o
iy @ i 2E
@ DE @ %
e
r+]

9. How much do you weigh without your shoes on? (Please write your weight in pounds OR in T
kilograms, and then fill in the appropriate numbers for your weight.) -

Eramgle:
. My weright ia 137 ibm
] do not k how musch | weigh
new Weight Wizight [WekhE |
Pourcs Kllograms Pounds
[T T
"My weight is pounds” M ggg mgg EE%
"\ | o0@ @@ ol
OR N o | R | oo ol
"My weight is kilograms™ v %% %% %{mﬂ
OO OO e
o @@ OE
B6 @0
Q00C00000000000000000000 [serial]
[ | [ | | |
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1l]- How do you describe your weight?

[51] O Very underweight

(5] ) Shightly undenweight

O About the right weight

(=] O Shghily overaeight

[=7] O very oversesght

E3

EA

EH. Which of the following are you trying to do about your weight?

31 ) Lose weight

E ﬂﬁjnvér[

E ) Stay the same bt

L ) 1. am not trying to do amything about my weight

FE

EQ

12- How much time per day do you usually spend doing the following activities?

EEl

[57] For example: It you spand about 3 hours watching TV each day, you 'will need o fll in the 3 hour circle, and

the O minuie cincde 36 showm below:

. . Hours Minutes

“’Wﬁmm O 0 08 6000000 @0 6

g Hours Minutes
a) Watching'streaming

TV shows or movies ®0 00000006 &8 8

T DIPigvidedoomputer |5 5 0 0 0 O @ D @ @ @ & @

KX games

n]Dninghunerut N N B R O o N+ N 5 O 5 T 2 B =

dﬁTdﬁgmﬂ'eplﬂnE B o @ @ a & & & ® & 3 @ @

e}lEu'ﬁmmeintm'rEt N TR S 5 S 1 £ [ I 5 B 1 B oG a8
f) Texting. messaging, emaling . B @

g tm:ﬂmm=mmm@:@cm:®mm:- o @ @

Eg:ﬂaep'ng I S I I £ I N O 5 O 0 o g @

[20]

5]

Eﬂ In the last 30 days. did you gamble online for money?

15 ) Yes

EI O Mo

EH

[ 1]

| 5 |

=]

E

| [ ] [ ]
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'Physlcal Actlvity

HARD physical activities include jogging. team sports, fast dancing, jump-rope, and any other
physical achivities that increase your heart rate and make you breathe hard and sweat.

HMODERATE physical activities include lower intensity acivities such as walking, biking to
school, and recreational swimming.

14. Mark how many minutes of HARD physical activity you did on each of the last 7 days.
This includes physical activity during physical education class, lunch, after school,
evenings, and spare fime.

Hours Minutas
For axample: did 45 minwies of Dard pmysical

m:::y % E g % E % g % g mmmmﬁmmmmnmmumr
wm% g g % o % g _% g Zircie and the 45 miruie drole, 35 shown below:
Thursday - - )
Friday D 0o 0 0 dlo o 6 @ Houre Minuiss
sy |®@ 0 0 0 @0 0 8 8 (M@ © 00 OO 6 8 @
amdey | @ O @ O @D & & @

15. Mark how many minutes of MODERATE physical activity you did on each of the last T
days. This includes physical activity during physical education class, lunch, after school,
evenings, and spare time. Do not include time spent doing hard physical activities.

Hours Minutas

w2 182889888 ¢ mEhan e
ussday ' E) i

™ © 0O 0 0 GG & @ @ 2WNDe horceang he 3 mine ore, 35| =
Tursdey (@ @ @ & @@ & & & B Minuisc =
Friday @ O 8 6 Jdale o 8 a =
sy |® O 0 O |0 ® & & [menjeo @ 0 @ dlo @ @ @F
Budey | O O @ (@D & & & =

(7]

16. Were the last T days a typical week in terms of the amount of physical activity that you
usually do? [ ]
0O Yes 3 |
2 Mo, | was more active in the last 7 days
2 Mo, | was less active in the last 7 days [ ]
[ O |

| " |

[ - ]

El

C00000000000000000000000 [senial] a

] - - .
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17.

149.

EEEEEEEEEEEECRE =|§F||EEEIEEEIEEIEHH

T 20.

21

22

R

Your closest friends are the friends you like to spend the most time with. How many of
your closest friends are physically active?

friends

e you taking a physical education class at school this year?

Yes, | am taking one this term
fies, |will be one or have taken one this school year, but not this term.

_ Are
8
) Mo, | am not taking a physical education class at school this year

D

o you participate in before-school, noon hour, or after-school physical activities
ru anized by your school? {e.g., intramurals, non-competitive clubs)

b=

[=)

lalale

Ma
Mone offered at my school

Do you participate in competitive school sports teams that compete against other
schools? (e.g., junior varsiy or varsity spm.sl})

O Yes
O Mo
) Mone offered at my school

Do you participate in league or team sports outside of school?
) Yes

' Mo

) There are none available where | live

-

On how many days in the last T days did you do exercises to strengthen or tone your
muscles? [e.g., push-ups, si-ups, or weight-fraining)

0 days

1 day

2days

ddays

2 days

5 days

g days

! days

oOo00000

73



Healthy Eating

23. If you do not eat breakfast every day, why do you skip breakfast? (Mark all thaf apgply)

1 | eat breakfast every day

2 | don't have tirme for breakfast
i} The bus comes too early

i | shespin

2 I'm not hungry in the moming

24 In a wsual school week (Monday o Fridayl, on Hane
how many days do you do the following?

a) Eat breakfast

b) Eat breakfast provided to you as part of a school program
c) Eat lunch at schoal - inch packed and brought from home
d) Eat lunch at school - lunch purchased in the cafefens

&) Eat nch purchased at a fast food place or restaurant

) Eat snacks purchased from a vending machine in your
g]m!mhs purchased from a vending machine, comer

store, snack bar, or canteen off school

h) Drink sugar-swestensd bevera {mrﬁ%ﬂ-ﬁu ,
a

Gatorade, efc.) Do not include dietls

1 | feel sick when | eat breakfast
i} I'm trying 1o lose weight

[ There is nothing 1o eat at home
O Dher

i) Drink high-energy drinks (Red Bull, Monster, Rock Star, etc.)

j1 Drink coffes or tea with sugar (include

frappuceing, iced-tea, iced-coffees, ete)

k) Drink coffee or fea without sugar

"
day

O O

£ ]

Ll O

O O

o O

£ o

2 U

id p p

r-free drinks o 0O
o O

CAPPUCTnG, O 0
Ll O

25, On a vsual weekend (Satwrday and Swnday), on how many

days do you do the following?

a) Eat breakfast
b)Eat lunch

c) Eat foods purchased at a fast food place or restaurant
d) Eat snacks purchased from a vending machine, comer store, snack bar,

OF Canbesn

&) Drink sugar-swestened beverages (soda pop, KoolAid, Gatorade, eic.)

Do not indude di ar-free drinks

f) Dwink high enengy drinks {Red Bull, Monster, Rock Star, ete.)

@) Lnnk cotfes or tea with sugar [Incleds
iced-coffeas, efc.)

h) Crink coffee or tea without sugar

alalalalaislnielslelsln
m

Cappuccing, frappuctano, Iced-ea,

QOQOOOODO000
|
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= 26. YESTERDAY, from the time you woke up until the time you went to bed, how many servings
of meats and alternatives did you have? One 'Food Guide' senving of meat and alternatives
includes cooked fish, chicken, beef, pork, or game meat, eggs. nuts or seeds, peanut butter or
nut butters, legumes (beans), and fofu.

O Non Canada's Food Guide Sizec of Meatc and Alternativec

O 1semng —Q'

O 2senings

O 3 senings t.

Q 4mngs wmm Coohlhgu-n m«nmbms Shllodnuu

O 5 0r more Senings counry, lesn v+ Y periping-m 2 m. 2 Thngt o
15g (2% ax) / J‘Smm(.on Q’.\m.lhcup(

27. YESTERDAY, from the time you woke up until the time you went to bed, how many servings
of vegetables and fruits did you have? One Food Guide’ serving of vegetables and fruit
includes pieces of fresh vegetable or frulf, salad or raw leafy greens, cooked leafy green
vegefables, dned or canned or frozen frult, and 100% fruit or vegetable juice.

O None Canada’s Food Guide Sizec of V and Frutte

O 1sening _

O 2senings

© 3 senings

O 4senings

O 5senings ok e ik B woihie
O B senings : e @ & 17 e 1% cup) o ridesadk i 125 i (%) oupl

125 mi (v )
8 gms P IRV R 250 ml (1 cupl o 1 fuk ar 325 mil (V) cupd
senings
O 9 or more senings

. YESTERDAY, from the time you woke up until the time you went to bed, how many servings
of milk and alternatives did you have? One Food Guide’ serving of milk or milk alternatives
yogurt or kefir (another type of cultured mifk product), and cheese.

O Nene ) Canada's Food Guide Sizec of Mik and Alernativec

O 2senings

O 3 senings

8 g msms :::: :x m“’:'.‘ddl fortfied soy Chowse

29. YESTERDAY, from the time you woke up until the time you went to bed, how many servings

of grain products did you have? One Food Guide' serving of grain products includes bread,

includes milk, fortified soy beverage, reconstituted powderad milk, canned (evaporated) milk,
O 1sening

momion @ Zmhoy @ ?Z’.::, .’i’:.; 9 "o
bagels, flatbread such as torfilla, pita, cooked rice or pasta, and cold cereal.

O None
O 1sening
8 2 senings
3 senings
it > |
O 5senings g’
O Bsenings Cooked rice, Ceronl Cooked pasta
Qlwnigs  Nug Whwews Mo g G L@ BTN, @
O 9 or more senings SN o o
= ] | BN
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:Ynur Experience with Smoking

30. Hawve you ever tried cigarette smoking, even just a few puffs?

0} Yes
Mo

3. Do you think in the future you might fry smoking cigarettes?

iy Defirdtely yes
' Probabhy yes

3 Defely et

32. f ene of your best friends were to offer you a cigarette, would you smoke it?
7y Definitely yes
2 Probably yes
3 Probabby not

7+ Definitely not

33. At any time during the next year do you think you will smoke a cigarette?

7y Defiritely yes
' Probably yes

O Defely et

34. Have you ever smoked 100 or more whole cigarettes in your life?

2 Yes
]

33. On how many of the last 30 days did you smoke one or more cigarettes?

36. Your closest friends are the friends you like to spend the most time with. How many of

your closest fiends smoke cigarettes?

MNone

1 friend

2 friemds

3 friends

4 friemds

£ or more friends

alslalalalel
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Have you ewer tried to quit smoking cigarettes?

I hawe never smoked

I have only smicked a few times

I have never ned to quit

I hawe tried to guit once

I have tried to guit 2 or 3 times

I have tried to guit 4 or 5 times

I hawe tried to guit 6 or more imes

0000000

- Have you ever tried an electronic cigarette, also known as an e-cigarette?

) Yes
O Mo

. Hawve you used e-cigarettes for any of the following reasons? (Mark alf thaf apgly)

Q) I have not used e-cigarettes

O Curiosity / to fry new

) | can use e-cigarettes in where smoking is not allowsd
1 Tosmoke fewer cigarettes

) Tohelp me guit smcking cigarefies

1 | hawve used e-cigareties for some other reason

.In the last 30 days. did you use any of the following? (Mark all thaf apply)

Q
-.';‘l ?huiﬂem[ﬂmwﬂaw
Réars (not incuding ciganllos: or little cigars, plain or favoured])
your-cwn cagarettes (tobacco only)
'i:l Lmse‘b:bam:rrrmedvnﬁrrmpma

(electronic cigarettes that look like ci 3 , but produce vapour instead of smoke)
o EHHZIBRE'IEE tobacco (chewing tobacco, pinch, snuif, or snus

) Nicofine , nicafine gum, nicotine lozenges, o nicotine inhalers

) Hookah Fq:e] fo smicke tobacco

Hookah (water-pipe) to smcke herbal sheeshalshisha
Blunt wraps (a sheet or tube made of tobaceo used to el cigaretie tobacoo)
have not used any of these things in the last 30 days

(alele

- On how many of the last 30 days did you use an e-cigarsite?

0000000000000 00000000000 [senall
|| | [ |
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Alcohol and Drug Use e T

EEu

A DRINK means: 1 regular sized botfle, can, or draft of beer: 1 glass of wine: 1 bottle of cooler; 1
shot of liquor (rum, whisky, etc); or 1 mixed drink (1 shot of liguor with pop, juice, energy drink).

42.In tl.:'lne last 12 months, how often did you have a drink of alcohel that was more than just a
sip?

| have never drunk alcohaol

| did not drink alcohaol in the last 12 months

| have crly had a sip of alcohol

Less than ance a rmonth

Onece a maonth

2 or 3 tirmes a rmanth

Once 3 week

2 or 2 times a week

4140 @ fimes 3 wesk

Ewery day

BERECECERE

alalalalslalslelels)

2

old were you when you first had a drink of alcohol that was more than just a sip?

| have never drunk aleohol
| have only had a sip of alcohol
| do not know

8 years or younger
o years

10 years

11 years

12 years

13 years

14 years

15 years

18 years

17 years

18 years or okder

HELLECEEEEEEEEEEE

w
=a

|

QOOOoOOQOO00 OO0 T

BEEEL LD

44 In the last 12 months, how often did you have 5 drinks of alcohel er more on one cccasion?

| have never done this

| did not have & or mare dnnks on one occasion In the last 12 months
Lecs than once a month

Once 3 month

2 1o 3 times a month

Once 3 week

210 5 times a3 wesk

Dily or almaost daily

E
=
=
(7]
K3
=]
(=]
53]

(alalalslalalele

43. In the last 12 months, have you had alcohol mixed or pre-mixed with an energy drink (such
as Red Bull, Rock Star, Monster, or another brand)?

3 | have never done this

23 1 did pot i thes 10 the kst 12 months
2 Yeas

0 | do not know

Fe e

A
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45. 1

the last 12 months, how often did you use marijuana or cannabis? (a joint, pot, weed, hash)

| have never used manjuana

I have used marijuana but not in the last 12 months
Less than ance a month

Once a month

2 or 3 times a manth

Once a week

2 or 3 times 3 wesk

1o G fimes a week

Every day

000000000

=
b |

- If you have used marijuana or cannabis in the last 12 months, how did you use it? (Mark all

thaf apply)

L Ihawusadrth;.'srrdwgm:eg. in a joink, a pipe, a bong)

2 | hawe used it by vaping it

) | have used it by eating or drinking it {e.g., in brownies, cookies, candies, tea)
) I hawve not used rmianjuana or cannakbis in the last 12 months

. How old were you when you first used marijuana or cannabis?

I hawe never wsed marjuana
I do mot boneowy

oo

8 years or younger
9 wears

10 years
11 years
12 years
13 years
14 years
15 years
16 years
1T years
18 years or older

oOo00o00000

il E.g@gﬁﬁ@ﬂﬂﬁﬁ@@t ererREE R EEREEEERERE

g
(=]

- Do you think it would be difficult or easy for you to get marijuana if you wanted some?
O Difficult
) Easy
O 1do not know

o
(=]

. Have you used or tried any of the following No N3 one this In the ‘this, bt
medications TO GET HIGH? — kst 12 months WOT Inthe 1361

) Coycodone (ouxy, OC, APO, CropConfin®, percs, raxies, CyMEDE]) C,':- ] L]
FEman}I {china white, synthetic herain, china girl) 8 o
Cither prescription pain relievers l:undene. rmr|:lme Tylend 3) I:.‘- L] Q

1. Do you think it would be difficult or easy to get pain relievers (Oxycodone, Fentanyl,
codeine, ete.) if you wanted some?

=]

"mq@BEEEEEEEEmﬁ

O Difficul
T ) Easy
EI O 1do not know
5
I :
E’ 000000000000000000000000 [serial]
2
] [ [ - .
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Mental Health B
52. How much do you agree or disagree Zrong Medtrier =
with the fullnwllr:u sgtemen ? agreeh. Agres ﬁreerm Disagres m :
[57]
ah Ll L L i o [
b}WpﬂrJﬂrdlmﬁE:q&Eﬂthmrmmufrm 0 0 [#] o O [=]
¢} | cam talk about my problerms with my fami £ L L L) L @
Imntdkal:-ul.ltm;.'pmhlaﬂs'niﬂ'urrq'ﬁie O {2 0 L) i
"~
a3. How much do you agree or disagres
with the fullnwllr:g Egtemenls‘? . Zrongly Agres "ré"é".?.{“ Disagree | Siran =
agree Heagres als -
BE
a) | lead a purpossful and meaningful life 2 0 L8 2 o2
b) My social relafionships are suppartive and - - =
rewarding 0 0 8 O 8 ::-
) | am engaged and interested in my daily activities O L L) L8] L) i
d) | actively contribute to the happiness and
:Fkﬁgﬂmﬁ F_‘F'm _— 0 o o o o B
&) | am competent and capable in the activities
are important 1o me C S S, © O :_
f} | am a good person and live a good life O O Q L i ﬁ
H
g} | am optimisiic about rmy future O L L8 L] o o=
h) Pecple respect me 0 0 L L o oM
i} 1 generally recover from sethacks quickly 0 [ o L 2
34. Choose the answer that best describes 1 haastly Tue, | Mosty False
how you fee e w talse
a) bn general, | like the way | am 2 (8 L8 L 2
b) Overall, | have a lot 1o be prowd of ] ) o L8] ]
£} & ot of things about me ane O 0 0 O 0
When | do something, | do & well 2 £ o ] (8]
&) | like the way | look O o L L8] L)

a3. If you had concems regarding your mental health, are there any reasons why you would
not talk to an adult at school (e.g., a school social worker, child and youth worker,
counsellor, psychologist, nurse, teacher, or other staff person)? (Mark all that apply]

Z} I'would have no problem talking to an adult at school about my mental health

‘Womed about what others would think of me (eg., I'd be too embarrassed)
Lack of trust in these people - wond would gef out

Prefer to handle problems myself

Dio ok think these people would be able io help

Wiould not know wha to 3

There is no one | feed aible talking to

alalsialale
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36. Over the last 2 weeks, how often have you Semeral
E been bothered by the following pruhler]r:g? Mot 3t all days ?fg E::}'ﬂi!-'
@ ;Faeir'q MEeMous, anxious, or on edge ”) . Q Q
b} Mot beang able to stop or conirod wormying ) O ] Q
[57] i Waomang oo much about ditterant things 2 2 L o
EX d;TrmhIE redaxing L L L] L]
3¢ | Being so restdess that it is hard to sit still ] ) L Ll
rgn sily annoyed or inkakble L 2 2 o
g}Faellng id as if something awful might happen ] O L L
37. Please indicate how often the
% following statements apply to you: Mr:,:::: Somedmes #ﬂu?c“h:ﬂ Mmut;,;w :.r:ﬁn;é
42
Al aﬁlhmdﬁmﬁywhgmmdwfaﬁqs i 8] ] ] L
B O Vi s upset. | have cfbculty - - . T T
4 m
T} Whenlmlmetlbellweﬁﬂmrmmﬁ o o o .
E to make myseF fesl better
&) When I'm upset, | lose control over my behaviowr O o 2 o o
@ f} When Fm upset, | feel ashamed for feeling that way e [ ] L
38 On how many of the last T days did you feel
5] the following ways? Moan Ty 1203F | 34dayE | S7days
3 ]
Ealmhﬁm&dhyﬂﬁrmlﬂu don't bother me 0 L L 0
) | had trouble keeping my mind on i | was doing i} ) O Q
3] <) | felt depressed 0 2 o L
EX d;lfeltﬂ'nate ing | did was an effort D £ L] Q
[31] &) | felt hopeful the future -] ] L] L
P . s 8§ 8 3
was restless
El ﬂ;lmhapp:.' i o 2 o
2 ] i; I fiek lonely ] O L] L]
[22] 1) | could not get “going” i O O o
EEH- In general, how would you rate your mental health?
E ) Excellent
2 Wery good
) ) t5o0d
E ) Fair
] ) Poor
.
E If}ma’eaymngpersuninﬁanadammedimppnrt Kids Help Phone
E you can reach out 1o Kids Help Phone's professional P E
& ﬁmmelm bry cealli 1-&ﬂﬂ—ﬂ-ﬁﬂmﬁeeur visiting
one.ca. Their service is ANOnymoLs, L - =
| || confidential, and available 24/7/385. 1-800-668-6868
El
4 -
E 0O0000000000000000000000 [senall
a
] [ ] [ ] [ ]
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#i]

:Ynur School and You

6. How 5tr1:-nglél:|£- you agree or dlsagree with Strangly
each of the following statemenis? aigres

]

o

]

()

]

o

I feal | am part of my school

| am happy to be at my school
|:| | feal the teachers at my school treat me fairly

| feal safe in my school

f) Gelting gl:-udgadﬁ B important to me

E! | feal dose to people at my school

COCO00C 'ﬁ

OO0 g
alalaisials gg

COEEEECEECEEE

61, In the last 30 days, in what ways were you bullied by other students? (Mark aif thaf apply)

E | have not been bulied in the last 30 days

} Physacal attacks (e.g., gefting beaten up, pushed, or kicked)

L'" ‘erbal attacks (e.g., gethngteased threatened, or having rumours spread about you)
y Cyber-attacks (eg., tengsertmeantaﬂmﬁsagﬁwhmn;mnmrﬁspreadepJunnmemﬁ

¥ Had someone steal from you or damage your things

.
L=

G2, In the last 30 days, how often have you been bullied by other students?

L} | have not been bulied by other students in the last 30 days
2} Less than cnoe a week

3 About once a week

0 2ordtimes a week

23 Dwaily or almost daily

[51]
id
3
22
[ 37

63. In the last 30 days, in what ways did you bully other students? [Mark al that appiy)

1 | did not bully other students in the last 30 days

2} Physical attacks (e.g., beat up, pushed, or kicked them)

3 Verbal attacks (e.g., teased, or spread rumours abbout thenm)

i} Cyber-attacks (e.g.. Eernmemhaxtmessa;esmspreajmmnumdmuttMMmeinwﬂet]
2 Stole from thern or damaged their things

64. In the last 30 days, how often hawve you taken part in bullying other students?

2 | did not bully ofher students in the last 30 days
0 than cnce a week

(0} About once a week

2 2 ordtimes a week

7+ Daily or almost daily

HEEEEEEEEEE EE O EEEED

&) Giving students the support they need to resist or quitdrugs O
andlor alcohaol

L5

63. H riive i hool of the following? Weary Wery :

ow supportive is your school of the following au Supporive Unsuppanie e

o

a) Making sure there are opportunities for students to be L] L] L) ) ]

acive

b) Making sure students have access to healthy foods and drinks O [ (9] (] T
c} Making sure no one is bullied at school L e Q 8
Giving students the support they need to resist or quit tobacoo O o [ [
(9] 2 2
.
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E&. In your current or most recent Math course, what is your approximate overall mark?
{(Think about last year if you have nof faken math this year]
O 80 -100%: O BEW-6O
O 80 - BO O BO% - B4%
O TO% - TER O Less than 507G
O B0% - 68%

E7. In your current or most recent English course, what is your approximate overall mark?
{ Think about last year if you have nof faken English this year]
O 8 -100%e O BEW- 5O
O -8B O B0%- B4
O T0%-TO% O Lessthan 50%

68. What is the highest level of education you would like fo get? (Thoose anly one)

- W

) Some high school or less

o HC-:ﬂh school diploma or Fm.laﬁc-n equivalency

o] legedtradelvocati cerificaie

) University Bachelor's

O University Master's [ PhD [ |aw school Fmedical schood 1/ teachers’ college degres
O 1 don't know

- W
o
o
Q
o

£9. What is the highest level of education you think you will get? (Cheose only one)

Some high school or less
High schoal diplema or graduation eguivalency
Dﬂlega'uada'vmaﬁmdpca'ﬁﬁm
University Bachelor's d?'ee
1 University Master's § PhD [ |aw school F medical school f teachers’ college degres

rRERErEEEEEEEEE EEEEGERE EEECEERE
o
E
E

2
g
g

T0. In the last 4 weeks, how many days of school did you miss because of your health?

2 Oda
1u{%5m5.-5

Ao Hdays

8tz 10

11 or rmre days

o000

T1. In the last 4 weeks, how many classes did you skip when you were not supposed to?
(0 classes

1 or 2 classes
Atz Sclasses
I.;ll:n

EEEEEERBERER

sl
O

10 classes
1t 20 classes
More than 20 classes

T2. How often do you go to class without your homework complete?
) MEver
2 Seldiom
O Oten
0 Usually

000000000000000000000000 [senall
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