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ABSTRACT 

Bullying, frequent drunkenness, and frequent cannabis use are significant health-risk behaviours 

among youth. While many studies have demonstrated that bullying involvement may initiate a 

developmental pathway to both types of frequent substance use, there is a limited understanding 

of the connection between these behaviours. The presence of risk and protective factors within 

youths’ relationships and within their neighbourhoods may alter the associations between 

bullying involvement and both types of frequent substance use. A systemic approach is needed to 

assess the complex, social environments in which youth are embedded. The current thesis 

consists of two studies that examined the associations between bullying and both types of 

frequent substance use within the context of youths’ social environments. In Study 1, multilevel 

modeling was used to examine the associations between bullying and frequent substance use 

within the context of individual and neighbourhood risk factors. Our results indicated that the 

risk factors associated with both frequent drunkenness and frequent cannabis use exist at both 

levels, with neighbourhoods altering the association of individual risk factors. Moreover, 

bullying was a unique risk factor associated with both types of frequent substance use, whereas 

indirect associations were observed for victimization. Study 2 used a similar methodology to 

examine the association between bullying and both types of frequent substance use within the 

context of individual and neighbourhood protective factors. Once again, our results indicated that 

the protective factors associated with both types of frequent substance use exist at multiple 

levels, and that neighbourhoods altered the association of individual protective factors. 

Additionally, positive relationship characteristics interacted with the link between bullying and 

both types of frequent substance use. Together, these findings clarify the nature of the bullying-

substance use link and emphasize the need to study adolescent development in context. 



 

 

iii 

ACKNOWLEDGEMENTS 

First, thank you to my ever-supportive supervisor, Dr. Wendy Craig. Thank you for 

encouraging me and giving me the freedom to explore my own research interests. Your support 

and guidance have allowed me to develop my research skills in the most positive research space 

imaginable. To my committee members, Dr. Olmstead and Dr. MacDonald, thank you for your 

insightful comments and for sharing your research expertise with me. To the investigators of the 

2010 HBSC survey, Dr. John Freeman, Dr. Will Pickett, Dr. Ian Janssen, Dr. Frank Elgar, Dr. 

Don Klinger, Matthew King, the Public Health Agency of Canada, and everyone else involved 

with the HBSC survey, thank you for allowing me to work with the HBSC data. My research 

would not be possible without your efforts, and for that I sincerely thank you. 

 To my friends and family, in Kingston and Nova Scotia, thank you for supporting me in 

every way throughout this process! Thank you for all of the laughs, cries, and coffee breaks it 

takes to be a successful graduate student, I could not have done it without all of you. And to 

Caleb, a special thank you for packing up the car and coming with me on this crazy journey! I 

am so lucky to have all of you in my life. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

iv 

TABLE OF CONTENTS 

ABSTRACT ............................................................................................................................... ii 

ACKNOWLEDGEMENTS ..................................................................................................... iii 

TABLE OF CONTENTS ......................................................................................................... iv 

LIST OF TABLES .................................................................................................................. vii 

LIST OF FIGURES ............................................................................................................... viii 

Chapter 1: GENERAL INTRODUCTION ................................................................................ 1 

Research Objectives ................................................................................................................ 5 

References ................................................................................................................................... 8 

Chapter 2: BULLYING INVOVLEMENT AND ADOLESCENT SUBSTANCE USE: 

MULTILEVEL RISK FACTORS ............................................................................................ 10 

Abstract .................................................................................................................................... 10 

Introduction ............................................................................................................................. 12 

Theoretical Framework .......................................................................................................... 12 

Individual-Level Risk Factors ............................................................................................... 14 

Neighbourhood-Level Risk Factors ....................................................................................... 17 

Rationale and Hypotheses ..................................................................................................... 21 

Method ...................................................................................................................................... 23 

Study Design ......................................................................................................................... 23 

Participants ............................................................................................................................ 23 

Measures ................................................................................................................................ 24 

Data Analytic Strategy ........................................................................................................... 27 

Results ...................................................................................................................................... 29 

Missing Data .......................................................................................................................... 29 

Descriptives and Correlations ................................................................................................ 30 

Multilevel Model Building .................................................................................................... 33 

Multilevel Mediation ............................................................................................................. 36 

Discussion ................................................................................................................................. 41 

Multilevel Risk Factors ......................................................................................................... 41 

Bullying and Frequent Substance Use ................................................................................... 46 



 

 

v 

Limitations and Future Directions ......................................................................................... 47 

Implications ........................................................................................................................... 48 

References ................................................................................................................................. 50 

Chapter 3: BULLYING INVOLVEMENT AND ADOLESCENT SUBSTANCE USE:  

MULTILEVEL PROTECTIVE FACTORS ............................................................................ 58 

Abstract .................................................................................................................................... 58 

Introduction ............................................................................................................................. 60 

Theoretical Framework .......................................................................................................... 60 

Individual-Level Protective Factors ...................................................................................... 62 

Neighbourhood-Level Protective Factors .............................................................................. 65 

Rationale and Hypotheses ..................................................................................................... 69 

Method ...................................................................................................................................... 70 

Study Design ......................................................................................................................... 70 

Participants ............................................................................................................................ 71 

Measures ................................................................................................................................ 71 

Data Analytic Strategy ........................................................................................................... 74 

Results ...................................................................................................................................... 75 

Missing Data .......................................................................................................................... 75 

Descriptives and Correlations ................................................................................................ 76 

Multi-level Model Building ................................................................................................... 79 

Moderation Analyses ............................................................................................................. 82 

Discussion ................................................................................................................................. 82 

Multilevel Protective Factors ................................................................................................. 83 

Bullying and Frequent Substance Use ................................................................................... 88 

Limitations and Future Directions ......................................................................................... 89 

Implications ........................................................................................................................... 89 

References ................................................................................................................................. 91 

Chapter 4: GENERAL DISCUSSION ...................................................................................... 97 

Conclusion and Future Directions ....................................................................................... 101 

References ............................................................................................................................... 104 



 

 

vi 

Appendix A: Correlations between all Study 1 and Study 2 Variables ............................... 106 

Appendix B: HBSC Measures ................................................................................................. 108 

Appendix C: Coding Protocol for Physical Neighbourhood Disorder ................................. 115	

 



 

 

vii 

LIST OF TABLES 

Table 2.1  

Descriptive Statistics for Level-1 and Level-2 Variables ...................................................... 31 

Table 2.2 

Within and Between Level Correlations for Study Variables ................................................ 32	
Table 2.3 

Multilevel Model Predicting Frequent Adolescent Drunkenness and Cannabis Use ........... 35	
Table 2.4 

Unstandardized Coefficients for Mediation Model for Males and Females ......................... 39	
Table 2.5 

Tests of Indirect Effects for Mediation Model ....................................................................... 40	
Table 3.1 

Descriptive Statistics for Level-1 and Level-2 Variables ...................................................... 77	
Table 3.2 

Within and Between Level Correlations for Study Variables ................................................ 78	

Table 3.3 

Multilevel Model Predicting Frequent Adolescent Drunkenness and Cannabis Use ........... 81 

Table A.1 

        Multilevel Correlations Between all Predictors Analyzed in Study 1 and Study 2…….…..106 

Table A.2 

        Zero-Order Correlations Between all Study 1 and Study 2 Variables………………………107 

 

 

 

 

 

 

 

 

 



 

 

viii 

LIST OF FIGURES 

Figure 2.1.  

Hypothesized mediation model between bullying involvement, peer deviancy, negative 

affect, and frequent substance use. Hypothesized significant paths are shown in black. ...... 38	
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

1 

Chapter 1: 

GENERAL INTRODUCTION 

Bullying and victimization initiate a developmental pathway to frequent substance use. 

Over time, bullying and victimization predict increased substance use (i.e., heavy alcohol and 

cannabis use; Maniglio, 2016; Maniglio, 2015; Ttofi, Farrington, Losel, Crago, & Theodorakis, 

2016) and represent significant public health concerns for youth. An estimated 10-11% of 

Canadian 15-year-olds are victimized and 4-8% bully others on a monthly basis (Inchley et al., 

2016). Additionally, current reports estimate that 21-23% of Canadian 15-year olds have been 

drunk at least twice, and 13% of Canadian 15-year olds have used cannabis within the past 30 

days (Inchley et al., 2016). These prevalence rates are concerning, considering that many 

previous studies demonstrate the adverse outcomes associated with bullying and victimization 

(e.g., poor physical and psychological health; Arseneault, Bowes, & Shakoor, 2010), and with 

frequent drunkenness and frequent cannabis use (e.g., injuries, low academic performance; Hall 

& Degenhardt, 2009; Kuntsche et al., 2013). There is, however, a limited understanding of the 

connection between these behaviours. Youth involved in bullying may be exposed to a multitude 

of risk and protective factors within their relationships and environments that may alter the link 

between bullying and frequent substance use. Previous research on bullying and both types of 

frequent substance use has neglected the complex, social environments in which youth are 

embedded. A systemic approach is needed to determine if bullying and frequent substance use 

are uniquely related, and to understand the social contextual factors that may alter this 

association. The current thesis consists of two studies that examined the associations between 

bullying and both types of frequent substance use within the context of youths’ social 

environments. 
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Two contextual models of development inform the current study: Bronfenbrenner’s 

(1977) ecological model of development and the social determinants of health (SDH) approach. 

Bronfenbrenner (1977) postulated that a broad, ecological framework is required to study human 

development as it occurs in the environment. Human development is affected by both the 

immediate context in which individuals live and grow, and also by the larger social context in 

which they are embedded. Specifically, Bronfenbrenner's (1977) framework proposed that 

development is best conceptualized as a series of nested models, with immediate factors (e.g., 

relationships) contained within larger social structures (e.g., neighbourhoods). The larger social 

contexts in which youth are embedded are associated with development by determining, 

constraining, or augmenting the immediate factors in youths’ lives (Bronfenbrenner, 1977). 

Overall, this theoretical perspective emphasizes the importance of moving beyond the study of 

individual differences and highlights the need to focus on how people are embedded in their 

environments. 

Bronfenbrenner's (1977) ecological perspective serves to inform the study of risk and 

protective factors that are associated with adolescent health. Similarly, the SDH approach argues 

that adolescent health is more than a product of youths’ individual risk and protective factors – 

the larger social environment in which youth and their immediate contexts are embedded also 

contribute to adolescent health (Viner et al., 2012). The characteristics of youths’ social 

environments shape the characteristics of their daily lives. One such environment is the 

neighbourhood. Neighbourhoods are defined as a collection of people and institutions within a 

limited spatial area, influenced by ecological and cultural forces (Sampson, Morenoff, & 

Gannon-Rowley, 2002). Neighbourhoods provide the context in which youth develop. More 

specifically, the structural and social characteristics of a neighbourhood are associated with 
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individual differences in the circumstances of daily living, such as the quality of one’s 

relationships or the behaviour of one’s peer group (Viner et al., 2012). Together, neighbourhood 

characteristics and individual characteristics interact in their relationship with adolescent health.  

The characteristics of each ecological level are associated with adolescent well-being in both 

negative and positive ways. Risk factors represent variables that are associated with a greater 

likelihood of a negative outcome, such as frequent substance use. In contrast, protective factors 

represent variables that are associated with a decreased likelihood of a negative outcome (Jessor, 

Van Den Bos, Vanderryn, Costa, & Turbin, 1995). Furthermore, protective factors can alter the 

trajectory of risk factors by mitigating the effect of risk exposure on a negative outcome (Fergus 

& Zimmerman, 2005). Risk and protective factors, however, are not merely opposite ends of the 

same concept. Theoretically, risk and protective factors are separate constructs (Rutter, 1987). 

That is, a protective factor does not merely reflect an absence of a risk factor, and youth who are 

exposed to many risk factors do not necessarily have few protective factors. Rutter (1987) argued 

that protective factors should be conceptually distinct from risk factors (rather than referred to as 

a “lack of vulnerability”) for several reasons. First, protective factors shift the focus to the 

processes that counter risk. This focus serves to identify targets that can be fostered by social 

programs to reduce the likelihood of a negative outcome, and to mitigate the impact of risk 

exposure. Second, protective factors can modify trajectories from risk to adaptation. In other 

words, a protective mechanism may change a risk trajectory to one with a greater likelihood of 

an adaptive outcome. Lastly, the mechanisms of protection can differ from those of vulnerability. 

For example, heavy alcohol use is a risk factor associated with an elevated likelihood of 

mortality, but abstinence is not necessarily protective against mortality risk (i.e., there is a non-

linear relationship between alcohol use and mortality risk, with moderate alcohol use associated 
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with the lowest risk relative to abstinence and heavy use; Bagnardi, Zambon, Quatto, & Corraro, 

2004). Although risk and protective factors can sometimes be inversely related, theory suggests 

that risk and protective factors are best treated as orthogonal constructs. Given these theoretical 

distinctions, Study 1 examined the bullying-substance use link within the context of risk factors, 

whereas Study 2 examined this link within the context of protective factors. In sum, risk and 

protective factors are distinct, interacting factors that can be found within individuals, 

interpersonal relationships, and the environmental context. 

The study of risk and protective factors within relationships and within environmental 

contexts is important during adolescence. Adolescence is a period of substantial biological, 

psychological, and social development. It is characterized by an increase in the salience of peer 

relationships, as adolescents spend increasing amounts of time in the peer context and less time 

with their families (Larson & Richards, 1991). Thus, the associations between peer 

characteristics and individual well-being may be greater during adolescence relative to other 

developmental periods. Additionally, adolescence is characterized by an increase in autonomy, in 

which youth spend increasing amounts of time outside of the home (Larson, Richards, Moneta, 

Holmbeck, & Duckett, 1996). As a result, adolescents have increased opportunities to interact 

with their neighbourhoods. Overall, a focus on malleable, external resources (such as 

relationships and neighbourhood characteristics) serves to inform prevention efforts that aim to 

reduce risk and promote the presence of protective factors. 

Risk and protective factors that are present during adolescence have the potential to be 

associated with health across the lifespan. Adolescence is a critical developmental period in 

which many health-related behaviours are adopted. These behaviours are often carried forward 

and contribute to health trajectories into adulthood (Sawyer et al., 2012). When studying 



 

 

5 

adolescent substance use, however, it is important to differentiate problem and non-problem use. 

Many adolescents will experiment with drugs and alcohol before they graduate from high school. 

By grade 12, 50% of Canadian youth have tried alcohol and 30-47% of Canadian youth have 

tried cannabis (Leatherdale & Burkhalter, 2012; Tu, Ratner, & Johnson, 2008); few of these 

youth, however, will develop a substance use disorder or experience negative consequences from 

alcohol and drug use (Steinberg & Morris, 2001). Thus, experimenting with alcohol and drugs 

can be considered a normative part of adolescent development that is unlikely to result in 

significant harm. On the other hand, the risks associated with alcohol and cannabis use increase 

according to a dose-response relationship – those who use alcohol and cannabis more frequently 

have the highest likelihood of negative outcomes (Degenhardt et al., 2010; Taylor, Rehm, Room, 

Patra, & Bondy, 2008). Additionally, adolescent drunkenness, but not drinking, is more 

consistently associated negative outcomes for youth, such as injuries, violence, and low 

academic performance (Kuntsche et al., 2013). We focused on the factors associated with both 

frequent drunkenness and frequent cannabis use among adolescents because a better 

understanding of such factors may inform future intervention efforts targeted towards the most 

vulnerable youth. We operationally define frequent drunkenness as 10+ lifetime occasions, and 

frequent cannabis use as 40+ lifetime occasions. The term frequent substance use is used to 

collectively refer to these outcomes throughout the thesis.  

Research Objectives 

Taken together, the risk and protective factors associated with both types of frequent 

adolescent substance use exist on multiple levels, with individual factors nested within 

neighbourhood factors. Theoretically, neighbourhood factors may alter the association of 

individual factors, emphasizing the importance of studying adolescent well-being in context. 
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Thus, the current thesis examined the associations between bullying, victimization, and both 

types of frequent substance use within a SDH framework. We aimed to provide a holistic picture 

of the associations between bullying involvement and both frequent drunkenness and frequent 

cannabis use by examining these processes in the context of youths’ relationships and their 

environments. The current thesis is the first to examine the associations between bullying 

involvement and both types of frequent substance use within context. More specifically, our 

research significantly contributes to the literature by being the first to examine whether the 

associations between bullying involvement and both frequent drunkenness and frequent cannabis 

use may be explained or altered by other factors, such as peer relationships. We also extend the 

literature by examining whether the individual risk and protective factors associated with both 

types of frequent substance use vary by neighbourhood context. Lastly, our research adds to the 

literature by employing more advanced statistical techniques to answer our research questions. 

Indeed, recent statistical advances enable researchers to empirically test these nested, 

ecological models. Multilevel modeling allows us to evaluate whether the associations between 

individual risk/protective factors and adolescent well-being vary as a function of the larger social 

context. In Study 1, we used multilevel modeling to explore whether bullying and victimization 

served as unique risk factors for both types of frequent adolescent substance use within the 

context of other individual and neighbourhood risk factors. In Study 2, we used multilevel 

modeling to further explore the link between bullying involvement and both types of frequent 

substance use within the context of individual and neighbourhood protective factors. Our 

findings may serve to inform comprehensive, community-based interventions that aim to reduce 

the risk factors and promote the protective factors that are associated with both types of frequent 

substance use among adolescents. Future prevention efforts may be able to provide tailored 
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recommendations that work with each neighbourhood’s specific strengths and weaknesses. By 

understanding how bullying and both types of frequent substance use are related in context, 

intervention efforts may be able to target the mechanisms through which these behaviours are 

related, and promote the factors that mitigate this link. Together, this collection of research 

serves to inform intervention efforts for youth who are most at-risk for negative outcomes.   
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Chapter 2: 

BULLYING INVOVLEMENT AND ADOLESCENT SUBSTANCE USE: 

MULTILEVEL RISK FACTORS 

Abstract 

Frequent drunkenness and frequent cannabis use represent significant health-risk 

behaviours for adolescents. While the risk factors associated with adolescent substance use have 

been well documented, research has yet to examine whether bullying and victimization serve as 

independent risk factors for frequent drunkenness and frequent cannabis use among adolescents. 

In particular, there is a limited understanding of how bullying and victimization are associated 

with both types of frequent substance use within the context of other substance use risk factors. 

The current study aimed to fill this gap by using multilevel modeling to investigate both the 

individual- and neighbourhood-level risk factors associated with frequent drunkenness and 

frequent cannabis use among adolescents. We also examined whether the links between bullying 

involvement and both types of frequent substance use were mediated by other risk factors. Data 

from the 2010 Health Behaviours in School-Aged Children (HBSC) survey were analyzed. 

Participants consisted of a nationally-representative sample of 8971 students from 173 

neighbourhoods across Canada. Multilevel modeling results indicated that risk factors at both 

levels were associated with an increased likelihood of both types of frequent substance use, with 

bullying serving as a unique risk factor over and above more traditional risk factors. A cross-

level interaction was observed between residential instability and peer deviancy, such that the 

link between peer deviancy and frequent drunkenness was stronger in more residentially-

unstable neighbourhoods. Peer deviancy partially mediated the link between bullying and both 

types of frequent substance use, whereas both peer deviancy and negative affect mediated the 
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link between victimization and both types of frequent substance use. Overall, bullying and 

frequent substance use must be examined in context to understand the associations between these 

behaviours.  
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Introduction 

Adolescent substance use has remained a widespread public health issue. This is particularly true 

in Canada, as Canadian adolescents rank highly for the percentage of 15-year-olds who have 

used cannabis in the past 30 days, with a rate of 13% (Inchley et al., 2016). Similarly, by age 15, 

21-23% of Canadian adolescents have been drunk at least twice (Inchley et al., 2016). These 

findings are concerning, given that frequent adolescent substance use is associated with 

numerous adverse psychological and physical health outcomes, including impaired cognitive 

development (Crews, He, & Hodge, 2007). While the risk factors associated with frequent 

adolescent substance use have been well documented (Hawkins et al., 1992), limited research has 

explored the link between bullying and frequent substance use. Bullying involvement may 

initiate a developmental pathway to frequent substance use, as adolescents involved in bullying 

are significantly more likely to use substances compared to uninvolved youth (Durand et al., 

2013). Like substance use, rates of bullying involvement remain relatively high in Canada, with 

10-11% of 15-year-olds experiencing victimization and 4-8% of 15-year-olds bullying others 

more than once in the past couple of months (Inchley et al., 2016). More research is needed to 

understand the link between bullying and frequent substance use as this group of youth may be 

especially vulnerable to negative health outcomes. A systemic approach is needed to accurately 

capture this relationship, as other risk factors and environments may change the nature of this 

association. Using multilevel modeling, the current study examined how individual and 

neighbourhood risk factors are associated with frequent drunkenness and frequent cannabis use 

among Canadian adolescents. 

Theoretical Framework 
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 Risk factors represent conditions or variables that increase the probability of a negative 

health outcome (Jessor, Van Den Bos, Vanderryn, Costa, & Turbin, 1995). The social 

determinants of health (SDH) framework (Viner et al., 2012) is useful for conceptualizing 

multilevel risk factors. This approach postulates that health is determined by both individual 

factors and by the contextual factors in which they are embedded. More specifically, the SDH 

approach emphasizes that adolescent health is more than a product of individual differences (e.g., 

relationship characteristics), as individual differences may be shaped by the larger social context 

(e.g., neighbourhood characteristics) in which youth live and grow. By applying a SDH 

framework to the study of adolescent bullying and frequent substance use, we can capture the 

multilevel (i.e., individual- and neighbourhood-level) risk factors that may impact this 

relationship. Recent methodological advances enable researchers to empirically test this 

framework by simultaneously examining direct, indirect, and moderating effects across levels. 

Indeed, theorists have long argued that adolescent development is best conceptualized as a series 

of nested models (Bronfenbrenner, 1977). 

 This theoretical orientation is particularly important when applied to adolescence, as it is 

a period of substantial psychosocial and biological change (Viner et al., 2012). The 

developmental changes in adolescence may be associated with both individual factors and 

neighbourhood factors, making it important to study adolescent development in context. This 

includes the development of risk-taking behaviour, which peaks during adolescence (Steinberg, 

2008). While the occasional use of alcohol and cannabis often is a normative part of adolescent 

development (Colder, Campbell, Ruel, Richardson, & Flay, 2002; Steinberg & Morris, 2001; Ter 

Bogt, Schmid, Nic Gabhainn, Fotiou, & Vollebergh, 2006), frequent use is more consistently 

associated with maladaptive outcomes for youth. There is a strong dose-response relationship 
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between the frequency of alcohol and cannabis use and the likelihood of maladaptive outcomes, 

such as injuries (Taylor, Rehm, Room, Patra, & Bondy 2008; Degenhardt et al., 2010). 

Furthermore, drunkenness (but not early drinking) has been associated with injuries, violence, 

and low academic performance among adolescents (Kuntsche et al., 2013). Thus, the current 

research focuses on the multilevel risk factors associated with frequent drunkenness and frequent 

cannabis use (collectively referred to as frequent substance use) because these youth are most at 

risk for experiencing negative consequences associated with their alcohol and drug use. We 

define frequent drunkenness as 10+ lifetime occasions and frequent cannabis use as 40+ lifetime 

occasions. By understanding the individual and contextual risk factors associated with frequent 

drunkenness and frequent cannabis use, targeted intervention programs may be developed for 

these at-risk youth. Currently, it is unknown whether bullying involvement is uniquely associated 

with frequent drunkenness and frequent cannabis use among adolescents. It is possible that other 

individual risk factors account for this association, or that the connection between bullying 

involvement and both types of frequent substance use varies by neighbourhood context. 

Individual-Level Risk Factors  

At the individual-level, a variety of personal characteristics have been associated with an 

increased risk for both types of frequent substance use, including male gender, age, bullying 

involvement, negative affect, and affiliation with deviant peers (Durand et al., 2013; Hawkins, 

Catalano, & Miller, 1992). Among Canadian adolescents, approximately the same percentage of 

males and females report trying cannabis (Inchley et al., 2016; Tu, Ratner, & Johnson, 2008); 

males, however, have higher rates of frequent cannabis use (e.g., 17.7% of male cannabis users 

have used 40+ times in the past 30 days compared to 7.8% of female cannabis users Tu et al., 

2008). This gender difference is less apparent for drunkenness. Although males tend to initiate 



 

 

15 

alcohol use earlier than females, by adolescence, males and females report a similar frequency of 

drunkenness (Inchley et al., 2016). Additionally, age is a significant individual-level risk factor 

as the rates of both cannabis use and drunkenness increase significantly with age (Saewyc, 

2016). Thus, age and gender are important individual risk factors associated with both types of 

frequent substance use, with gender playing a greater role in terms of frequent cannabis use. 

Aggression and peer rejection are risk factors associated with substance use (Hawkins et 

al., 1992). More recently, this finding has been extended to bullying and victimization (Durand et 

al., 2013). The link between bullying and both alcohol and cannabis use has been consistently 

reported in the literature (Carlyle & Steinman, 2007; Kaltiala-Heino, Rimpelä, Rantanen, & 

Rimpelä, 2000; Niemelä et al., 2011; Radliff, Wheaton, Robinson, & Morris, 2012), but research 

focusing on victimization has shown mixed results. For instance, some studies show a positive 

association between being victimized and both types of substance use (e.g., Radliff et al., 2012), 

whereas others show a negative association (e.g., Liang et al., 2007) or no association at all (e.g., 

Kaltiala-Heino et al., 2000). As these studies were all conducted in different locations, it is 

possible that these varied results could be attributable to the moderating effects of 

neighbourhood characteristics. Multilevel models may help to disentangle the nature of this 

association, as research has yet to examine the link between bullying involvement and frequent 

substance use in the context of other risk factors (Durand et al., 2013). Such research would 

enable the examination of whether bullying and victimization are independently associated with 

both types of frequent substance use, or whether there are other factors that help to account for 

this relationship. 

Indeed, other individual risk factors, such as negative affect and deviant peer 

relationships, may account for the association between bullying involvement and both types of 
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frequent substance use. Over time, negative affect predicts both heavy drinking and cannabis use 

among adolescents (Wills, Sandy, Shinar, & Yaeger, 1999; Wu et al., 2008). This self-

medication effect tends to be stronger for females than for males. For example, depressive 

symptoms predict both alcohol and cannabis use among females, but only predict cannabis use 

among males (Fleming, Mason, Mazza, Abbott, & Catalano, 2008). The link between 

victimization and negative affect also is well established (Arseneault, Bowes, & Shakoor, 2010; 

Kaltiala-Heino et al., 2000). Thus, victimization may be indirectly associated with both types of 

frequent substance use through positive associations with negative affect. Indeed, drinking to 

cope with negative affect has been shown to partially mediate the link between victimization and 

alcohol-related problems (Topper, Castellanos-Ryan, Mackie, & Conrod, 2011). Similarly, Luk, 

Wang, and Simons-Morton (2010) found that depressive symptoms significantly mediated the 

link between victimization and substance use (a composite of alcohol, tobacco, and cannabis use) 

for adolescent females but not for males. This mediational relationship has yet to be examined 

with a specific focus on cannabis use. Moreover, as bullying others also is associated with higher 

levels of negative affect (Kaltiala-Heino et al., 2000), it is possible that an indirect effect exists 

both for adolescents who are victimized and for those who bully others.  

Indirect effects between bullying others and both types of frequent substance use have 

been neglected in the literature. Similar indirect effects, however, may generalize to bullying 

from other forms of aggressive behaviour. For instance, affiliation with deviant peers has been 

shown to mediate the link between proactive aggression and cannabis use among youth (Fite, 

Colder, Lochman, & Wells, 2007). As youth who bully others display more proactive aggression 

than victimized youth and controls (Salmivalli & Nieminen, 2002), it is possible that peer 

deviancy also mediates the associations between bullying others and frequent substance use. Peer 
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influence is a key factor to consider during adolescence, as this developmental period is 

hallmarked by the emergence of strong peer relationships (Kandel & Andrews, 1987; Larson et 

al., 1996). Thus, it is not surprising that affiliation with deviant peers is a consistently strong 

predictor of both alcohol and cannabis use among adolescents (Barnes, Hoffman, Welte, Farrell, 

& Dintcheff, 2006; Egan, Van Horn, Monahan, Arthur, & Hawkins, 2012; Mayberry, Espelage, 

& Koenig, 2009; Prinstein, Boergers, & Spirito, 2001). Additionally, peer behaviour is one of the 

most proximal predictors of adolescent substance use (Barnes et al., 2006; Hawkins et al., 1992), 

highlighting its role as a potential mediator of the bullying-substance use link. In sum, research 

has yet to examine if bullying and victimization are independently associated with both frequent 

drunkenness and frequent cannabis use, or if these associations can be accounted for by negative 

affect and peer deviancy.  

Neighbourhood-Level Risk Factors 

The developmental changes of adolescence also lead to increases in autonomy, in which 

adolescents begin to spend more time outside the home and are more likely to lead their own 

interactions (Larson et al., 1996). Such changes highlight the need for studying the contextual 

factors of adolescence (i.e., the neighbourhoods in which adolescents grow). In line with a SDH 

approach, social disorganization theory posits that the structural factors of a neighbourhood are 

associated with well-being by maintaining or inhibiting social order (Leventhal & Brooks-Gunn, 

2000; Sampson, Raudenbush, & Earls, 1997). Theoretically, there are several mechanisms 

through which neighbourhood characteristics may be associated with frequent adolescent 

substance use, including institutional resources (e.g., availability of learning, social, and 

recreational activities), relationships (e.g., parental networks), and norms/collective efficacy 

(e.g., formal/informal institutions that supervise behaviour of residents; Leventhal & Brooks-
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Gunn, 2000). It is through these mechanisms that elements of neighbourhood disorganization, 

such as crime, residential instability, physical disorder, and socioeconomic status (SES) may be 

related to individual health (Jencks & Mayer, 1990; Leventhal & Brooks-Gunn, 2000). At the 

neighbourhood-level, these factors are important to consider as they may be directly associated 

with frequent adolescent substance use and may moderate the impact of other individual-level 

risk factors. By examining the relationship between bullying involvement and frequent substance 

use within the context of neighbourhood risk factors, we can determine whether this association 

varies across contexts.  

Neighbourhood crime is an indicator of social disorganization (Mason & Mennis, 2010; 

Sampson et al., 1997); however, limited research has examined objective indicators of crime in a 

multilevel context. For instance, recent research demonstrates that neighbourhood crime is 

directly associated with the likelihood of frequent cannabis use even when more proximal 

predictors are considered (de Looze, Janssen, Elgar, Craig, & Pickett, 2015). This mirrors 

findings by Mason and Mennis (2010), who found that living closer to the location of robberies 

was significantly associated with the frequency of adolescent cannabis use in a sample of 

treatment-seeking adolescents. While these findings highlight the relationship between 

neighbourhood crime and adolescent cannabis use, the relationship between crime and 

adolescent alcohol use is less consistent. The few multilevel studies that have been conducted in 

this area have reported mixed findings (Kulis, Marsiglia, Sicotte, & Nieri, 2007; Snedker, 

Herting, & Walton, 2009; Yabiku, Rayle, Okamoto, Marsiglia, & Kulis, 2007), which may be 

attributable to neighbourhood variation as they were each conducted in single geographic 

locations. Moreover, past research often has combined perceptions of crime with other indicators 

of neighbourhood disorder into a global scale (Jackson, Denny, & Ameratunga, 2014; 
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Winstanley et al., 2008); this precludes an understanding of the specific neighbourhood 

characteristics associated with frequent adolescent substance use. Overall, more research is 

needed to better understand the association between neighbourhood crime and both types of 

frequent substance use among adolescents.  

Similarly, limited research has examined the unique associations of physical 

neighbourhood disorder, as this factor is often combined with crime as a global indicator of 

neighbourhood disorder (Jackson et al., 2014; Winstanley et al., 2008). Physical neighbourhood 

disorder reflects the structural components of a neighbourhood (e.g., graffiti, dilapidated 

buildings, litter); it is an indicator of social disorganization (Crum, Lillie-Blanton, & Anthony, 

1996) and is positively associated with both types of adolescent substance use. For instance, both 

alcohol/drug dependent youth and youth who use alcohol/drugs report a higher perception of 

graffiti and empty buildings in their neighbourhoods compared to youth who do not use alcohol 

or drugs (Winstanley et al., 2008). In a large multilevel study, Steen (2010) found that the 

number of abandoned buildings within a neighbourhood was positively associated with 

adolescent alcohol use, but not with cannabis use. Using broad indicators of physical disorder 

(e.g., abandoned buildings, graffiti, etc.), other research suggests that neighbourhood 

deterioration is associated with an increased likelihood of adolescent cannabis use (Furr-Holden 

et al., 2011; Furr-Holden et al., 2015). Research, however, has yet to examine whether physical 

neighbourhood disorder moderates the effects of individual risk factors. For instance, physical 

neighbourhood disorder is positively associated with peer deviancy (Brody et al., 2001; Chung & 

Steinberg, 2006), suggesting that the association between peer deviancy and both types of 

frequent substance use may be stronger in more physically disordered neighbourhoods. 
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Social disorder also contributes to neighbourhood disorganization. Residential instability 

(i.e., a high rate of change in neighbourhood residents) is a reflection of social disorder, as 

residentially unstable environments may diminish social control and weaken social ties within 

neighbourhoods (Ennett, Flewelling, Lindrooth, & Norton, 1997; Sampson et al., 1997). 

Although several multilevel studies demonstrate that neighbourhood residential instability is not 

associated with adolescent alcohol and cannabis use (Bernburg, Thorlindsson, & Sigfusdottir, 

2009; Fagan, Van Horn, Hawkins, & Arthur, 2007; Maimon & Browning, 2012), research has 

yet to examine whether residential instability moderates the association between individual risk 

factors and both types of frequent substance use. In conjunction with physical neighbourhood 

disorder, there may be a stronger link between peer deviancy and both types of frequent 

substance use in residentially unstable neighbourhoods as peer deviance is also more common 

among residentially unstable youth (Haynie & South, 2005). 

Neighbourhood SES is an indicator of social disorganization that is related to adolescent 

development and health outcomes across a variety of domains (Bradley & Corwyn, 2002), even 

when individual-level measures of SES are controlled (Baum, Garofalo, & Yali, 1999; Leventhal 

& Brooks-Gunn, 2000). In general, low SES is associated with poor health outcomes for youth 

(Bradley & Corwyn, 2002). The relationship between SES and adolescent substance use, 

however, is less consistent. As reviewed by Hanson and Chen (2007), a number of studies have 

found a positive association between SES and alcohol/cannabis use (e.g., Dornbusch, Erickson, 

Laird, & Wong, 2001), whereas a number of others have found a negative association (e.g., 

Droomers, Schrijvers, Casswell, & Mackenbach, 2003), or no association at all (e.g., Fergusson, 

Horwood, & Beautrais, 2003). These inconsistent findings may be due to methodological 

differences in measuring both SES (e.g., measured at family or neighbourhood level) and 
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substance use. It is also possible that SES moderates the effects of more proximal predictors, 

such as peer deviancy. Overall, more research is needed to elucidate the relationship between 

neighbourhood SES and both frequent drunkenness and frequent cannabis use among 

adolescents. 

Rationale and Hypotheses 

Taken together, the risk factors associated with both frequent drunkenness and frequent 

cannabis use are best conceptualized as a multilevel model with individual risk factors nested 

within neighbourhood risk factors. Previous research has demonstrated that it is important to 

consider this broad range of risk factors, as it provides a more holistic understanding of 

adolescent substance use (Barnes et al., 2006; Duncan, Duncan, & Strycker, 2002; Eisenberg, 

Toumbourou, Catalano, & Hemphill, 2014; Kuntsche & Jordan, 2006; Kuntsche, Kuendig, & 

Gmel, 2008). Despite these contributions, the associations between bullying involvement and 

both types of frequent substance use have yet to be investigated in the context of these risk 

factors. It is unknown whether bullying involvement is a unique risk factor associated with 

frequent drunkenness and frequent cannabis use among adolescents, or whether this association 

can be accounted for by other risk factors. The current study used a systemic perspective to fill 

this gap. Additionally, few studies have explored whether neighbourhood characteristics 

moderate the role of individual risk factors. Such models are important, as a better understanding 

of the associations between individual and neighbourhood risk factors may serve to inform future 

substance use prevention efforts. 

The objectives of the current study were two-fold. First, we examined whether bullying 

involvement was a unique risk factor associated with both types of frequent substance use within 

the context of other individual and neighbourhood risk factors. Specifically, because bullying 
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involvement is a unique relationship problem, we hypothesized that: 1) bullying and 

victimization would be uniquely associated with a greater likelihood of both frequent 

drunkenness and frequent cannabis use in the context of other individual and neighbourhood risk 

factors. Second, because ecological theory postulates that risk factors exist on multiple levels, we 

hypothesized that: 2) individual (male gender, older age, negative affect, and peer deviancy) and 

neighbourhood (high crime rates, high physical and social neighbourhood disorder, and lower 

SES) risk factors would be positively associated with frequent drunkenness and frequent 

cannabis use. More specifically, negative affect is thought to be a risk factor because youth may 

use substances as a maladaptive coping mechanism, whereas deviant peer relationships are 

through to be a risk factor because this peer group models, reinforces, and provides opportunities 

to engage in risky behaviour. The neighbourhood characteristics are indicators of social 

disorganization, which are thought to be risk factors for adolescent substance use because they 

give rise to the social processes that promote unconventional behaviour. We also hypothesized 

that: 3) the magnitude of the individual-level effects would vary with the neighbourhood-level 

factors. Specifically, we explored cross-level interactions for bullying, victimization, negative 

affect, and peer deviancy1, as these individual risk factors may vary by the larger social context. 

Secondly, we examined whether associations between bullying involvement and both types of 

frequent substance use could be explained by other individual risk factors. Based on coping 

theory, it was hypothesized that: 4) negative affect would mediate the link between victimization 

and both types of frequent substance use. Lastly, because youth who bully others may select 

friends who reinforce deviant behaviours, it was hypothesized that: 5) deviant peer relationships 

would mediate the link between bullying and both types of frequent substance use. 
                                                        
1 Cross-level interactions were not explored for age and gender, as there is no theoretical reason 
for these variables to vary by neighbourhood.   
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Method 

Study Design 

This study utilized archival data from the Canadian sample of the 2010 Health Behaviour 

in School-Aged Children (HBSC) survey. The HBSC is a cross-national study conducted in 

collaboration with the World Health Organization (WHO) every four years to examine the health 

and well-being of youth. A systematic sampling approach was used to selected whole classes of 

students (from eligible and consenting schools) to participate in the survey, such that each class 

had an approximately equal chance of being selected. Students enrolled in private, special needs, 

or home schools, as well as incarcerated youth, were not surveyed. Surveys were administered in 

a classroom setting during one 45-70 minute session. Additionally, information about the 

neighbourhoods surrounding each of the schools (using a 1 km circular buffer) was collected 

using CanMaps Streetfiles, Google Earth Streetview Imaging, and the 2006 Canadian Census. 

Participants 

The Grade 9/10 version of the 2010 Canadian HBSC survey collected data from 10,429 

students. Neighbourhood data were not collected for 1458 of these students, so these participants 

were excluded from the current analyses.2 The final sample of participants for the current study 

consisted of 8971 students from 173 neighbourhoods across Canada. The majority of students 

were in grades 9 (50.8%) and 10 (47.4%), with a smaller proportion in grade 8 (0.2%) and grade 

11 (1.6%). The sample was 50.6% female and had an average age of 15.3 years. The majority of 

participants (89.5%) identified with one ethnicity, the most common of which included White 

                                                        
2 Participants excluded from the data analysis had significantly higher levels of bullying others, 
victimization, negative affect, and cannabis use. For all variables, however, the magnitude of this 
difference was very small (Cohen’s d = .08 for bullying others, .12 for victimization, and .06 for 
negative affect; Cramer’s V = .05 for cannabis use).  
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(76.9%), First Nations (3.4%), Métis (2.7%), Chinese (2.6%), South Asian (2.6%), and Black 

(2.5%). Data were collected from an average of 51.86 students (level 1) per neighbourhood 

(level 2). 

Measures 

Principal components analysis (PCA) was used to confirm the factor structure of all 

scales. All scales (bullying involvement, peer deviancy, negative affect, physical disorder) 

yielded a one-factor solution, with all factor loadings > .3. Scale reliability was assessed using 

Cronbach’s alpha. 

Individual Level Predictors: 

Demographics.  Age and gender were assessed as demographic predictors. 

Bullying Involvement. Bullying was operationally defined for students according to 

Olweus (1996). An 11-item scale assessed the frequency of bullying involvement across a 

variety of types (e.g., verbal, physical, social, cyber). Participants responded on a 1 (I have not 

been bullied in this way in the past couple of months) to 5 (several times a week) Likert scale for 

both bullying and victimization. Items were averaged to compute two scales, with the scales 

demonstrating excellent internal consistency (bullying α = .92, victimization α = .90). 

Peer Deviancy. As an index of relationships with deviant peers, participants were asked 

to think about the group of friends with whom they spend most of their leisure time, and then to 

report the frequency of five deviant peer behaviours (e.g., “have used drugs to get stoned”) 

within this group using a 1 (never or rarely) to 3 (often) Likert scale. The scale also had a fourth 

option (I don’t know), which was coded as missing. Items were averaged to compute a scale 

total, with the scale demonstrating good internal consistency (α = .81). 
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Negative Affect. Negative affect was assessed using 5 indicators of internalizing 

problems (e.g., “I often feel lonely”) that were measured on a 1 (strongly agree) to 5 (strongly 

disagree) Likert scale, and 2 indicators of depressed mood (e.g., “thinking about the last week, 

have you felt sad?”) that were also measured on 1 (never) to 5 (always) Likert scale. Similar 

items have shown good internal consistency (α = .84) and concurrent validity (i.e., r = -.56 with 

emotional well-being) in previous research using HBSC data (Elgar, Craig, & Trites, 2013). All 

7 items were averaged to compute a scale total, with the scale demonstrating good internal 

consistency (α = .83). 

Neighbourhood Level Predictors: 

Crime Rate. Neighbourhood crime rate was assessed using the overall crime index 

(consisting of homicide, sexual assault, robbery, assault, breaking and entering, theft, and motor 

vehicle theft crime scores) from the 2011 Crimecast dataset (CAP Index). For each Canadian 

Census dissemination area, this dataset provides a computer modeled crime score that consists of 

criminology data (nation and local police reports, client loss reports, offender surveys, and victim 

surveys) and demographic data (education, economic, population mobility, housing data, 

population data). Crime scores range from 0 to 2000 (average score = 100) and represent the 

probability that a crime will be committed in that area. Crime scores were calculated for the 1km 

area surrounding each school.  

Physical Disorder. Neighbourhood physical disorder was operationalized as the amount 

of litter, amount of graffiti, presence of abandoned buildings, and physical condition of buildings 

(e.g., in need of serious repair) within a 1km radius of the school. As detailed elsewhere (Carson 

& Janssen, 2012), these data were obtained using CanMaps Streetfiles and Google Earth 

Streetview Imaging within each buffer area. As per Carson and Janssen (2012), the Anderson-

Rubin method was used to derive z-scores from these items for analyses. 
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Residential Instability. Neighbourhood residential instability was operationalized as the 

percent of the population (within a 1km radius of the school) that moved within the last five 

years according to the 2006 Canadian Census. 

Socioeconomic Status. Neighbourhood socioeconomic status (SES) was estimated using 

methods previously established for HBSC data (e.g., Simpson, Janssen, Craig, & Pickett, 2005). 

Four items from the 2006 Canadian Census were assessed within the 1km buffer area for each 

school: unemployment rate, percentage of adults without a high school diploma, percentage of 

lone parent households, and average employment income. Each neighbourhood was ranked on 

these items, and the sum of rankings was used to create quartiles for analyses, such that higher 

scores reflected a higher SES. The lowest SES quartile had an average unemployment rate of 

11.4%, 3.19% without high school education, 22.2% lone parent households, and an average 

household income of $59,454. In comparison, the highest SES quartile had an average 

unemployment rate of 3.9%, 2.0% without high school education, 13.3% lone parent households, 

and an average household income of $95,573. 

Outcome: 

Frequent Substance Use. Lifetime frequency was assessed for drunkenness and cannabis 

use. Drunkenness was assessed on a 1 (never) to 5 (more than 10 times) Likert scale, whereas 

cannabis use was assessed on a 1 (never) to 7 (40 or more times) Likert scale. Experimenting 

with alcohol and cannabis is normative among Canadian adolescents (Leatherdale & Burkhalter, 

2012; Ter Bogt et al., 2006); however, frequent use is a health-risk behaviour, especially when 

substance use is initiated during adolescence (Crews et al., 2007; Mcgue & Iacono, 2009). Thus, 

responses were categorized into abstainers (original scores of 1), occasional lifetime users 

(original scores of 2-4 for drunkenness and 2-6 for cannabis), and frequent lifetime users 

(original scores of 5 for drunkenness and 7 for cannabis) for the current study. Using the most 



 

 

27 

extreme response option to operationally define frequent use has been used in previous HBSC 

research (de Looze et al., 2015; Ter Bogt et al., 2006). 

Data Analytic Strategy 

 Exploratory data analysis was computed in SPSS 22.0. Mplus 7.3 was used to compute 

descriptive statistics and for model building. As students are nested within neighbourhoods, 

multilevel modeling was used to account for non-independence of observations. Traditional 

regression methods cannot model this non-independence, resulting in inaccurate standard errors 

(Raudenbush & Bryk, 2002). Multilevel modeling is the method of choice for analyzing nested 

data as it can accurately estimate standard errors by separating the total variance into within level 

variability (i.e., variance due to individual-level factors) and between level variability (i.e., 

variance due to neighbourhood-level factors). A multivariate, ordinal logistic regression model 

was examined that included both frequent drunkenness and frequent cannabis use as outcomes.  

In Step 1, the null model was constructed to establish a baseline estimate of model fit that 

more complex models may be compared against to determine if the addition of predictors 

significantly improved the model fit to the data (using likelihood ratio tests). The intraclass 

correlation coefficient (ICC) was calculated from this model, which measures the percentage of 

variance available to be explained at the between-subjects level (i.e., the percentage of variance 

within substance use that is explained by neighbourhood-level factors). The linear threshold 

model method was used to calculate the ICC for the substance use variables, which expresses the 

area level variance on a logistic scale (Snijders & Bosker, 1999). The ICC helps to justify the use 

of a multilevel model as high levels suggest that the assumption of independence of errors is 

violated (Tabachnick & Fidell, 2013). In Step 2, the level-1 predictors were added to the model. 

All level-1 predictors were group-mean centered as the research question involves an interaction 
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between the level-1 predictors and level-2 predictors. Group-mean centering is favorable for 

such research questions as the adjusted scores are uncorrelated with the level-2 variables and the 

coefficients can be interpreted as the unbiased level 1 association between X and Y (Enders & 

Tofighi, 2007; Peugh, 2010). All level-1 predictors were first estimated as fixed effects (i.e., 

slope does not vary between neighbourhoods). In Step 3, random slopes were estimated for 

individual-level factors and the level-2 predictors were added to the model. All level-2 predictors 

were grand-mean centered to create a meaningful zero point and facilitate interpretation (Peugh, 

2010). These predictors where added to the level-2 intercept equations to examine main effects 

and to the level-2 slope equations to examine cross-level interactions with peer deviancy.  

McFadden’s pseudo-R2 values were calculated as an estimate of global effect size; this 

value quantifies the proportion of variance in the outcome that is accounted for by the predictors 

in the model. Likelihood ratio model testing was used to compare the relative model fit across 

steps (i.e., as the model became more complex). Specifically, the deviance value (-2 log 

likelihood) of the full model (i.e., model with additional parameters) is subtracted from the 

deviance value of the reduced model (i.e., model with fewer parameters that is nested with the 

full model). This value is then evaluated on a chi-square distribution with degrees of freedom 

equal to the difference in parameters between models. Significant likelihood ratio tests signify 

that the full model is a significantly better fit to the data relative to the reduced model (Peugh, 

2010). 

Lastly, multilevel mediation was tested using a 1-1-1 model, in which the predictor, 

mediator, and outcome were measured at level-1; however, these measures were all nested 

within level-2 units (neighbourhoods). Mediation was assessed within a multilevel structural 

equation modeling framework that separates the variance into within- (i.e., individual-level 
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variance) and between- (i.e., neighbourhood-level variance) group components. This model is 

beneficial for 1-1-1 mediation models as it allows researchers to investigate mediation at both 

levels of variance and provides more accurate estimates (Preacher, Zhang, & Zyphur, 2011; 

Preacher, Zyphur, & Zhang, 2010). Mediation occurs when the direct effect between the 

predictor (e.g., bullying others) and the outcome (e.g., frequent cannabis use) is reduced when 

the intervening process is taken into consideration (e.g., peer deviancy). The amount of 

mediation is termed the indirect effect. As bullying and victimization are typically highly related 

(e.g., r = .43 in the current study), a multiple mediators analysis was conducted that included 

both potential mediators and accounted for the correlation between bullying variables. Model fit 

was assessed to determine if the data fit the hypothesized model well; excellent model fit is 

indicated by a RMSEA around .05, a SRMR less than.08, and a CFI and TLI around .95 (Kline, 

2011). 

Results 

Missing Data  

Overall, 3.63% of data were missing. A significant Little’s MCAR test, χ2(16919) 

=29960.61, p < .001, revealed the data were not missing completely at random (Little, 1988). 

Closer examination of separate variance t-tests showed that missing data could be significantly 

predicted by other variables in the model. Specifically, students who were younger, male, had 

higher levels of bullying involvement, higher levels of deviant peer friendships, lower levels of 

cannabis use, and who lived in neighbourhoods with a higher crime rate were significantly more 

likely to have missing data (all ps < .01). Thus, data were missing at random (i.e., there is a 

systematic relationship between the observed data and the probability of missing data). Data that 

are missing completely at random (MCAR) or missing at random (MAR) are known as ignorable 
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missingness, as there is no need to estimate the parameters of the missing data distribution when 

analyzing data. Full-information maximum likelihood estimation was used in Mplus 7.3 to 

account for this missing data. Maximum likelihood estimation is a more favourable approach 

than more traditional methods of dealing with missing data (e.g., listwise deletion, mean 

substitution), as it yields unbiased parameter estimates with MCAR and MAR data (Enders, 

2010). 

Descriptives and Correlations 

 Visual inspection of the data using histograms and q-q plots revealed that several of the 

variables were positively skewed. Such distributions are typical when investigating bullying 

involvement and frequent substance use, as these behaviours have relatively low base rates. To 

account for non-normality, a robust estimator of fit indices and standard errors was used (MLR 

estimator in Mplus). Descriptive statistics are presented in Table 1 and bivariate correlations are 

presented in Table 2. As expected, the frequent drunkenness and frequent cannabis use were 

positively correlated with each other and with all individual-level predictors; the one exception 

being that gender was not significantly associated with frequent drunkenness. Victimization and 

bullying also were strongly positively correlated. In support of mediation testing, victimization 

showed a relatively strong association with negative affect, whereas bullying showed a similar 

relationship with peer deviancy. ICC values for bullying, victimization, and negative affect were 

very low, suggesting that these factors varied little by neighbourhood. In contrast, 9% of the 

variance within peer deviancy scores was available to explain at the neighbourhood-level, 

suggesting that levels of peer deviancy may be related to neighbourhood-level factors. Age also 

had a relatively high ICC value, although this was likely a product of data collection (i.e., in 

some schools only students in a certain grade participated).  
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Table 2.1  

Descriptive Statistics for Level-1 and Level-2 Variables 

 Mean/Frequency SD Minimum Maximum ICC 

Within level      

Age 15.33 .65 11.58 19.17 .27 

Gender 49.4% male 

50.6% female 

-   .06 

Victimization 1.27 .50 1 5 .03 

Bullying  1.19 .46 1 5 .02 

Peer Deviancy 1.56 .55 1 3 .09 

Negative Affect 2.55 .78 1 5 .02 

Drunkenness 8.7% frequent 

37.6% occasional  

53.7% never 

- 1 3 .09 

Cannabis 9.1% frequent 

22.2% occasional 

68.7% never 

- 1 3 .14 

Between level      

Crime Rate 72.95 58.52 7.52 517.21  

Physical Disorder 0 1.00 -1.46 8.65  

Residential Instability 43.34 10.63 15.71 73.51  

SES 24.3% rank 1  

25.4% rank 2 

25.4% rank 3 

24.9% rank 4 

- 1 4  

Note: Within level N = 8971, between level N = 173. Gender was coded as -1 = Male, 1 = 

Female. Frequencies are provided for categorical variables. ICC = Intraclass correlation.  
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Table 2.2  

Within and Between Level Correlations for Study Variables 

 1. 2. 3.  4. 5. 6. 7. 8. 

Within level         

  1. Age -        

  2. Gender -.08*** -       

  3. Victimization -.03 .001 -      

  4. Bullying  .03 -.11*** .43*** -     

  5. Peer Deviancy .17*** -.04** .19*** .28*** -    

  6. Negative Affect .005 .20*** .33*** .15*** .18*** -   

  7. Drunkenness .18*** -.02 .14*** .25*** .57*** .13*** -  

  8. Cannabis .18*** -.06*** .12*** .23*** .60*** .14*** .60*** - 

 1. 2. 3. 4. 5. 6.   

Between level         

  1. Crime Rate -        

  2. Physical Disorder .62*** -       

  3. Residential Instability .22*** .15* -      

  4. SES -.39*** -.25*** .005 -     

  5. Drunkenness -.24* -.04 -.01 -.13 -    

  6. Cannabis .33* .35* .21* -.29** .15 -   

Note. All correlations were derived using two-level analysis. Gender was effect coded -1 = male, 1 = female. * p < .05, ** p < .01, *** 

p < .001
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Multilevel Model Building3 

 Step 1. First, the null (intercepts-only) model was constructed. For frequent drunkenness, 

9% of the variance existed between neighbourhoods (ICC = .09, p < .001). For frequent cannabis 

use, 14% of the variance existed between neighbourhoods (ICC = .14, p < .001). In others words, 

both frequent drunkenness and frequent cannabis use varied between neighbourhoods and the use 

of multilevel modeling was appropriate. 

Step 2. All level-1 predictors were added to the model as fixed effects. As shown in 

Table 3, bullying, age, deviant peers, and negative affect were all positively associated with 

frequent drunkenness. In contrast, all level-1 predictors were significantly associated with 

frequent cannabis use. Bullying, age, deviant peers, and negative affect were all associated with a 

higher likelihood of frequent cannabis use, whereas victimization and female gender were 

associated with a lower likelihood of engaging in this behaviour. The addition of the individual-

level predictors significantly improved the model fit relative to the null model, χ2 (12) = 5275.62, 

p < .001, and accounted for 23.4% of the variance within both frequent drunkenness and frequent 

cannabis use. 

Step 3. Before adding the level-2 predictors to the model, a random slope was specified 

between peer deviancy and both types of frequent substance use4. The slope varied significantly 

                                                        
3 Since the current categorization of frequent drunkenness and frequent cannabis use can be 
considered as outliers, the analyses also were conducted using a dichotomous yes/no outcome for 
both drunkenness and cannabis use. A similar pattern of results emerged at the individual-level, 
with the exception that victimization was no longer significantly associated with cannabis use in 
the full model (p = .06). At the neighbourhood-level, the significant associations between SES 
and both drunkenness and cannabis use were maintained. Physical neighbourhood disorder was 
no longer significantly associated with cannabis use (p = .09). The cross-level interaction 
between peer deviancy and residential instability also became non-significant, (p = .47). 
4 Random slopes were estimated only for peer deviancy as this variable had significant variance 
to explain at the neighbourhood level.  
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by neighbourhood for both frequent cannabis use (B = .001, p < .05) and frequent drunkenness 

(B = .12, p < .05). All level-2 predictors and were added to the model and to the slope equations 

for peer deviancy to examine cross-level interactions. As shown in Table 3, a significant cross-

level interaction was observed between residential instability and peer deviancy on frequent 

drunkenness. For adolescents in neighbourhoods with a higher level of residential instability, the 

slope between peer deviancy and frequent drunkenness was greater (B = 2.47, p < .001) relative 

to neighbourhoods with a lower level of residential instability. (B = 2.20, p < .001). 

Neighbourhood SES was negatively associated with both frequent drunkenness and frequent 

cannabis use. Physical neighbourhood disorder was positively associated with frequent cannabis 

use. A likelihood ratio test indicated that including the level-2 predictors in the model fit the data 

significantly better than including only the level-1 predictors, χ2 (18) = 40.38, p < .001, and 

accounted for 23.5% of the total variance within both frequent drunkenness and frequent 

cannabis use.
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Table 2.3  

Multilevel Model Predicting Frequent Adolescent Drunkenness and Cannabis Use 

 Drunkenness Cannabis 

 Level 1 Only Full Model Level 1 Only Full Model 

Individual-level OR 95% CI OR OR 95% CI OR OR 95% CI OR OR 95% CI OR 

  Victimization .90 [.79, 1.04] .90 [.78, 1.04] .82 [.70, .96]* .82 [.70, .97]* 

  Bullying 1.80 [1.53, 2.12]* 1.82 [1.54, 2.14]* 1.42 [1.20, 1.68]* 1.42 [1.20, 1.69]* 

  Age 1.38 [1.27, 1.50]* 1.38 [1.28, 1.50]* 1.40 [1.28, 1.54]* 1.41 [1.28, 1.54]* 

  Gender 1.03 [.98, 1.09] 1.03 [.97, 1.09] .88 [.83, .94]* .88 [.82, .93]* 

  Peer Deviancy 10.26 [9.03, 11.65]* 10.41 [9.12, 11.87]* 13.43 [11.58, 15.59]* 13.37 [11.22, 15.91]* 

  Negative Affect 1.09 [1.02, 1.17]* 1.09 [1.02, 1.17]* 1.23 [1.13, 1.34]* 1.23 [1.13, 1.34]* 

Neighbourhood-level   OR 95% CI OR   OR 95% CI OR 

  Crime Rate   1.00 [.99, 1.00]   1.00 [1.00, 1.01]  

    *Peer Deviancy   1.00 [.99, 1.00]   1.00 [1.00, 1.00] 

  Physical Disorder   1.17 [.96, 1.42]   1.24 [1.01, 1.53]* 

    *Peer Deviancy   1.04 [.55, 1.78]   1.09 [.60, 1.78] 

  Residential Instability   1.00 [.98, 1.01]   1.00 [.98, 1.02] 

    *Peer Deviancy   1.01 [1.00, 1.02]*   1.00 [.98, 1.02] 

  SES   .80 [.69, .89]*   .83 [.69, .96]* 

    *Peer Deviancy   1.03 [.93, 1.13]   .92 [.82, 1.02] 

Note. Cross-level interactions between each neighbourhood-level predictor and peer deviancy are shown below each neighbourhood-

level predictor. OR = Odds ratio, CI = Confidence interval. * p < .05 
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Multilevel Mediation5 

 As several variables had little variance to explain at the neighbourhood-level (i.e., low 

ICC values) the mediation model was assessed using the individual-level variance only, with 

residual variance estimated at the neighbourhood-level. Models were conducted separately for 

males and females to explore potential gender differences. See Figure 1 for a depiction of the 

hypothesized mediation model. 

 For males, the model fit the data well, RMSEA = .04, SRMR within = .02, CFI = .97, 

TLI = .94. As shown in Table 4, bullying was positively associated with peer deviancy, which 

was in turn positively associated with both frequent drunkenness and frequent cannabis use. 

Bullying also was directly associated with both outcomes. In contrast, victimization was 

positively associated with both negative affect and with peer deviancy, which were both in turn 

positively associated with both forms of substance use. Victimization was no longer significantly 

associated with either outcome. As shown in Table 5, tests of indirect effects revealed that peer 

deviancy partially mediated the link between bullying and both types of frequent substance use. 

The links between victimization and both types of frequent substance use were less specific, as 

significant indirect effects were found through both negative affect and peer deviancy for 

frequent cannabis use, and through peer deviancy for frequent drunkenness. 

 The model also fit relatively well for females, RMSEA = .06, SRMR within = .04, CFI = 

.93, TLI = .87. As shown in Table 4, similar path estimates were found for both males and 

females. The one exception, however, was that negative affect was positively associated with 

frequent drunkenness for females only. As shown in Table 5, a similar pattern of indirect effects 

                                                        
5 A similar pattern of results is found for the mediational analyses when dichotomous (yes/no) 
variables are used for drunkenness and cannabis use.  
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was observed for females; however, victimization was also indirectly associated with frequent 

drunkenness through negative affect. 
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Figure 2.1. Hypothesized mediation model between bullying involvement, peer deviancy, negative affect, and frequent substance use. 

Hypothesized significant paths are shown. 
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Table 2.4  

Unstandardized Coefficients for Mediation Model for Males and Females 

Males  Females  

Path B Path B 

Bullying – Frequent Drunkenness  .15*** Bullying – Frequent Drunkenness  .16*** 

Bullying – Frequent Cannabis Use .08*** Bullying – Frequent Cannabis Use .13*** 

Victimization – Frequent Drunkenness  -.01 Victimization – Frequent Drunkenness  -.03 

Victimization – Frequent Cannabis Use -.03 Victimization – Frequent Cannabis Use -.05 

Bullying – Peer Deviancy .26*** Bullying – Peer Deviancy .38*** 

Bullying – Negative Affect .07* Bullying – Negative Affect .12* 

Victimization – Peer Deviancy .05* Victimization – Peer Deviancy .17*** 

Victimization – Negative Affect .37*** Victimization – Negative Affect .69*** 

Peer Deviancy – Frequent Drunkenness .60*** Peer Deviancy – Frequent Drunkenness .66*** 

Peer Deviancy – Frequent Cannabis Use .70*** Peer Deviancy – Frequent Cannabis Use .67*** 

Negative Affect – Frequent Drunkenness .004 Negative Affect – Frequent Drunkenness .03* 

Negative Affect – Frequent Cannabis Use .03** Negative Affect – Frequent Cannabis Use .04*** 

Bullying – Victimization  .14*** Bullying – Victimization  .05*** 

Frequent Drunkenness – Frequent Cannabis Use .12*** Frequent Drunkenness – Frequent Cannabis Use .09*** 

Note. *** p < .001, ** p < .01, * p < .05. 
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Table 2.5  

Tests of Indirect Effects for Mediation Model 

Note. * Indirect effect significant at p < .05.

Predictor (X) Mediator (M) Outcome (Y) 95% CI B 

(Males) 

95% CI B 

(Females) 

Bullying  Peer Deviancy Frequent Drunkenness [.13, .18]* [.19, .31]* 

Bullying  Peer Deviancy Frequent Cannabis Use [.15 .21]* [.19, .31]* 

Bullying Negative Affect Frequent Drunkenness [-.001, .002] [-.001, .01] 

Bullying Negative Affect Frequent Cannabis Use [-.001, .01] [0, .01] 

Victimization Peer Deviancy Frequent Drunkenness [.004, .05]* [.07, .15]* 

Victimization Peer Deviancy Frequent Cannabis Use [.01, .06]* [.07, .15]* 

Victimization Negative Affect Frequent Drunkenness [-.001, .01] [.002, .04]* 

Victimization Negative Affect Frequent Cannabis Use [.004, .02]* [.01, .04]* 
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Discussion 

 Frequent drunkenness and frequent cannabis use are significant health-risk behaviours, 

particularly for adolescents. Using a systemic approach, the current study explored the 

associations between bullying involvement, frequent drunkenness, and frequent cannabis use 

within the context of individual and neighbourhood risk factors. As hypothesized, risk factors at 

both levels were associated with an increased likelihood of both frequent drunkenness and 

frequent cannabis use. Moreover, the magnitude of the relationship between peer deviancy and 

frequent drunkenness varied between neighbourhoods, such that this effect was stronger in 

neighbourhoods with a higher level of residential instability. Bullying was independently 

associated with an increased likelihood of both frequent drunkenness and frequent cannabis use 

within the context of these risk factors. As hypothesized, the link between bullying and both 

types of frequent substance use was partially mediated by affiliation with deviant peers for both 

males and females. The link between victimization and both type of frequent substance use, 

however, was less specific, as indirect associations were found for both peer deviancy and 

negative affect. 

Multilevel Risk Factors 

 The risk factors that are associated with frequent drunkenness and frequent cannabis use 

among adolescents are complex, interacting factors that exist on multiple levels. Even after 

accounting for individual risk factors that have been well documented within the literature 

(Hawkins et al., 1992), neighbourhood characteristics were uniquely associated with both 

frequent drunkenness and frequent cannabis use among adolescents. These findings lend further 

support to SDH theory, as both individual and contextual factors, and their interactions, are 

associated with adolescent well-being. Neighbourhoods provide the social context for adolescent 
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development by prescribing the institutional resources, norms, and social support networks in 

which youth grow (Leventhal & Brooks-Gunn, 2000). Our results suggest that frequent 

adolescent substance is not independent from youths’ social contexts. Neighbourhood context 

matters – neighbourhood characteristics are uniquely associated with both frequent drunkenness 

and frequent cannabis use, and also interact with more proximal predictors to increase the 

likelihood of engaging in these health-risk behaviours. 

 Indeed, the associations between individual risk factors and both types of frequent 

substance use depend on the larger social context in which they are embedded. In line with SDH 

theory, levels of peer deviancy varied significantly by neighbourhood, such that the magnitude of 

the association between peer deviancy and frequent drunkenness was stronger in neighbourhoods 

characterized by a higher level of residential instability. Thus, focusing solely on individual 

predictors is an oversimplification of frequent adolescent drunkenness. Residentially unstable 

neighbourhoods may be indirectly associated with frequent drunkenness by magnifying the 

relationship between peer deviance and frequent drunkenness. Theoretically, residential 

instability weakens social ties with neighbourhoods (Ennett et al., 1997; Sampson et al., 1997), 

and with the absence of strong social connections, adolescents may be more likely to become 

embedded in deviant social networks (Haynie & South, 2005). In other words, deviant peer 

networks may be more strongly associated with frequent drunkenness in residentially unstable 

neighbourhoods because adolescents are less likely to develop strong, prosocial relationships. As 

residential instability is more relationship focused than the other indicators of social 

disorganization measured in the current study, it is not surprising that this indicator was the only 

one that was associated with peer deviancy. Although they operate at different levels, both 
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residential instability and peer deviancy may be associated with youths’ abilities to develop 

positive relationships. 

 The neighbourhood variation between residential instability and peer deviancy was 

observed for frequent drunkenness only, suggesting that there are distinct risk factors for each 

type of substance use. In contrast, male gender and physical neighbourhood disorder were 

positively associated only with frequent cannabis use. This gender difference is consistent with 

previous research demonstrating that frequent cannabis use is more common among males (Tu et 

al., 2008), and suggests that more prevention and intervention efforts should be targeted towards 

male youth. Although frequent drunkenness and frequent cannabis use are both deviant 

behaviours for adolescents, these substances are subject to different laws and social norms. 

These distinctions may help to explain why physical neighbourhood disorder was a unique risk 

factor associated only with frequent cannabis use. Physical neighbourhood disorder may be 

especially salient for cannabis, as this remains an illicit drug in Canada. According to social 

disorganization theory, residents within disordered neighbourhoods are more likely to violate 

social norms because the presence of physical disorder creates the perception that officials 

cannot or will not intervene (Cohen et al., 2000; Wilson & Kelling, 1982). In other words, the 

presence of physical neighbourhood disorder may signal that there is little regard and little 

repercussion for violating the collective rules of the neighbourhood, such as engaging in frequent 

cannabis use. Additionally, youth in highly disordered neighbourhoods may have more exposure 

and opportunities to use cannabis relative to youth in neighbourhoods with less physical disorder. 

For instance, it is possible that youth in physically disordered neighbourhoods may be more 

likely to see others buying, selling, or using cannabis. Previous research indicates that as 

neighbourhood physical disorder increases, youth are more likely to report seeing people smoke 



 

 

44 

cannabis and see people sell drugs (Milam et al., 2013). Although alcohol outlets also tend to be 

clustered within disadvantaged neighbourhoods (Truong & Sturm, 2009), perhaps this type of 

regulated exposure is distinct from seeing others sell drugs in public. A high level of exposure to 

cannabis within the neighbourhood may also be associated with the social norm that cannabis use 

is common. Social norms are more strongly associated with adolescent cannabis use relative to 

adolescent alcohol use. For example, previous research notes that school-level social norms (i.e., 

level of use within the school) predict adolescent cannabis use over time, but are not predictive 

of binge drinking or frequency of alcohol use (Eisenberg et al., 2014). From a policy perspective, 

these findings suggest that it may be important to physical maintain neighbourhoods and limit 

youths’ exposure to illicit drug use. Environmental interventions have shown preliminary 

evidence in this area, as greening vacant lots was associated with increased perceptions of 

neighbourhood safety related to control areas (Garvin, Cannuscio, & Branas, 2013). Similar 

environmental interventions may be an effective method to decrease frequent cannabis use 

among adolescents, although more research is needed to empirically test such hypotheses.  

 Despite these differences, the majority of risk factors were consistently associated with 

both frequent drunkenness and frequent cannabis use. In particular, peer deviancy emerged as the 

most robust correlate, with each increase in peer deviancy associated with a 10-fold increase in 

the likelihood of both frequent drunkenness and frequent cannabis use. The magnitude of these 

associations highlights the developmental salience of the peer group during adolescence. As 

adolescents are particularly likely to engage in risk behaviour, especially in the context of peers 

(Steinberg, 2008), healthy relationships with adults may be markedly important during 

adolescence. Over time, parental monitoring predicts decreased adolescent substance use through 

reductions in co-use with peers (Kiesner, Poulin, & Dishion, 2010). By providing structure and 
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actively monitoring adolescent behaviour, parents may be able to reduce unstructured time with 

friends, mitigating opportunities for risky behaviour. Thus, while we cannot change risk 

propensity or the salience of peers during adolescence, we can provide youth with the 

opportunities and skills necessary to develop healthy relationships. 

Neighbourhood SES also was associated with both frequent drunkenness and frequent 

cannabis use. In both cases, the likelihood of both types of frequent substance use decreased as 

SES increased. Although a review by Hanson and Chen (2007) noted that the majority of studies 

(57-60%) found no significant relationship between SES and adolescent alcohol and cannabis 

use, they also note that this relationship may vary depending on the measurement of SES, as SES 

is thought to operate at many levels (Bradley & Corwyn, 2002). For instance, family SES may be 

positively associated with drug and alcohol use because individuals have the financial resources 

available to purchase alcohol and drugs (Hanson & Chen, 2007). In contrast, neighbourhood SES 

may be negatively associated with both types of frequent adolescent substance use because 

substance use tends to be more visible in disadvantaged neighbourhoods (e.g., greater 

concentration of retail outlets; Truong & Sturm, 2009), creating the perception that substance use 

is common. This association may also be explained by exposure to social stressors (e.g., 

discrimination, financial problems). Social stressors partially explain the link between low 

neighbourhood SES and substance use among adults (Boardman, Finch, Ellison, Williams, & 

Jackson, 2001), suggesting that a similar trend may exist among adolescents. Overall, 

neighbourhood SES is associated with the likelihood of both types of frequent substance use 

above and beyond many individual correlates. Although cross-level interactions were not found 

in the current study, future research should explore other indirect effects (e.g., exposure to social 
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stress) to examine how neighbourhood SES is associated with frequent adolescent drunkenness 

and frequent cannabis use among adolescents. 

Bullying and Frequent Substance Use 

 As hypothesized, bullying was uniquely associated with both frequent drunkenness and 

frequent cannabis use. This association was relatively strong, as bullying was associated with the 

greatest likelihood of both types of substance use behind peer deviancy. These findings build 

upon previous research (Durand et al., 2013) by showing that bullying is independently 

correlated with frequent drunkenness and frequent cannabis use above and beyond other 

established risk factors. Bullying and victimization were differentially associated with the 

substance use outcomes, however, as victimization was not uniquely associated with frequent 

drunkenness and was negatively associated with frequent cannabis use in the full model. In other 

words, the positive correlation between victimization and both types of frequent substance use 

was accounted for by other risk factors in the model. This complexity may explain why the 

association between victimization and substance use has been inconsistent in the literature 

(Durand et al., 2013; Maniglio, 2016; Maniglio, 2015). Thus, these findings suggest that only 

bullying is an independent risk factor associated with both frequent drunkenness and frequent 

cannabis use among adolescents. 

 As hypothesized, the associations between bullying and both types of frequent substance 

use were partially mediated by peer deviancy for both males and females. These findings suggest 

that the positive associations between bullying others and both frequent drunkenness and 

frequent cannabis use may be partially explained by affiliations with deviant peers. Over time, 

aggressive children tend to select deviant peers, who reinforce aggressive behaviours and 

engagement in subsequent deviant behaviour, such as substance use (Brook & Newcomb, 1995). 
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Indeed, recent meta-analytical research indicates that bullying is a significant risk factor for 

substance use later in life (Ttofi, Farrington, Lösel, Crago, & Theodorakis, 2016). While these 

findings suggest that bullying behaviour may develop first, future longitudinal research is needed 

to truly test mediation and establish the temporal relationship between these variables.  

 Tests of indirect effects also helped to disentangle the complex associations between 

victimization, frequent drunkenness, and frequent cannabis use. As hypothesized, victimized 

youth may engage in both types of frequent substance use as a means of coping with negative 

affect. This indirect effect was more consistent for girls, suggesting that girls may be particularly 

vulnerable to both frequent drunkenness and frequent cannabis use as a maladaptive coping 

mechanism. Additionally, victimization was indirectly associated with both types of frequent 

substance use through peer deviancy for both males and females. Although this result was 

unexpected, this finding may be related to the dynamic nature of bullying roles, as many 

adolescents both bully others and are victimized (Solberg, Olweus, & Endresen, 2007). 

Therefore, it is possible that victimized youth who simultaneously bully others may be exposed 

to the same deviant peer context as youth who exclusively bully others. The relationship between 

victimization and peer deviancy also may be related to poor self-esteem. Victimized youth may 

be more vulnerable to peer influence and affiliate with deviant peers as a way to enhance social 

status and increase self-esteem. Youth are more likely to endorse health-risk behaviours in the 

context of high status peers (Cohen & Prinstein, 2006), suggesting that victimized youth also 

may conform in similar contexts as a means of enhancing social status and self-esteem. 

Limitations and Future Directions 

 The current study is limited by its cross-sectional design, which precludes an 

understanding of the directionality of these effects. Future longitudinal research is needed to 
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provide more information regarding the temporal relationship between bullying involvement and 

both types of frequent substance use and to establish mediation over time. The size and 

representative nature of the sample represent a significant strength, however, these findings may 

not be generalizable to other contexts, as other cultural factors may impact the associations 

between the individual and neighbourhood risk factors. Lastly, the current study did not explore 

whether witnessing bullying was associated with frequent drunkenness and frequent cannabis use 

within the context of other risk factors. Previous research indicates that bystanders also 

experience the negative impacts of bullying, including increased substance use (Rivers, Poteat, 

Noret, & Ashurst, 2009). Future research should further explore the association between 

witnessing bullying and substance use to determine if this connection is better accounted by 

other factors, such as negative affect or trauma symptoms. 

Implications  

 Overall, the current study highlights the need to examine the both the proximal and 

contextual factors associated with both frequent adolescent drunkenness and frequent cannabis 

use. As risk factors work on multiple levels, so too must intervention and prevention efforts. Peer 

behaviour is one of the most salient risk factors associated with both types of frequent substance 

use and is one way through which neighbourhood factors, such as residential instability, are 

associated with adolescent behaviour. Although the current study investigated how peers are 

associated with maladaptive behaviour, peers also may be associated with adaptive behaviours. 

For instance, recent experimental research indicates that youth conform to peers’ intentions to 

volunteer, and suggests that these intentions may be internalized after peers are no longer present 

(Choukas-Bradley, Giletta, Cohen, & Prinstein, 2015). Future intervention efforts may wish to 
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promote prosocial behaviour within the entire peer group as a means of potentially reducing 

involvement in deviant activities.  

 The current study also highlighted the link between bullying behaviour and substance 

use: Bullying is independently associated with both frequent drunkenness and frequent cannabis 

use within context, whereas other risk factors account for the association between victimization 

and both types of frequent substance use. These findings suggest that by helping adolescents to 

develop healthy relationships, we may be able to reduce their risk for frequent substance use. 

Indeed, research by Amundsen & Ravndal (2010) found that the implementation of the Olweus 

Bullying Prevention Program was associated with a decreased likelihood of drinking to 

intoxication relative to a control school. Lastly, there may be co-occurring risk factors between 

bullying and frequent substance use, such as a negative family environment, peer rejection, and a 

disconnection from the school community (Hong et al., 2014). By understanding these 

connections, we may be able to develop cost-effective strategies that are targeted towards the 

most vulnerable youth. 
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Chapter 3: 

BULLYING INVOLVEMENT AND ADOLESCENT SUBSTANCE USE:  

MULTILEVEL PROTECTIVE FACTORS 

Abstract 

Adolescent health is dependent on the larger social context in which youth are embedded. The 

presence of protective factors within youths’ relationships and within the larger neighbourhood context 

may explain why the majority of youth do not engage in frequent substance use, and may explain 

individual differences in the bullying-substance use link. The current study used an ecological 

perspective to examine the protective factors associated with a decreased likelihood of engaging in 

frequent drunkenness and frequent cannabis use, and examined whether relationship characteristics 

interacted with the association between bullying and these substance use outcomes. Data from the 2010 

Health Behaviours in School-Aged Children (HBSC) were analyzed. Participants consisted of 8971 

students from 173 neighbourhoods across Canada. Results indicated that both individual (prosocial 

peer relationships, high quality parent relationships) and neighbourhood factors (high SES, high social 

capital) were associated with a decreased likelihood of frequent drunkenness and frequent cannabis use 

among adolescents. There was a significant cross-level interaction between prosocial peer relationships 

and neighbourhood social capital, such that the protective correlation between prosocial peers and 

frequent cannabis use was stronger in neighbourhoods with a lower level of social capital. Prosocial 

peer relationships interacted with the link between bullying and frequent cannabis use, whereas quality 

parent relationships interacted with the link between bullying and frequent drunkenness. Overall, these 

results demonstrate the need to study frequent adolescent substance use in context, and helped to clarify 

individual differences in the associations between bullying and frequent substance use. Future 
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intervention efforts may wish to promote prosocial peer relationships, especially within disadvantaged 

neighbourhoods, as a way to promote healthy youth development.  
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Introduction 

 During adolescence, many youth experiment with alcohol and drugs. The majority of these 

youth, however, will not develop substance use disorders or use substances excessively (Steinberg & 

Morris, 2001). The presence of protective factors may explain why many youth do not engage in 

frequent substance use. Protective factors are not merely the absence of risk factors – they are unique 

constructs that are associated with a decreased likelihood of problem behaviour (Jessor, Van Den Bos, 

Vanderryn, Costa, & Turbin, 1995). Conceptually, protective factors operate by providing youth with 

supportive relationships that encourage prosocial behaviour and by providing youth with the 

environmental resources in which such relationships can be developed (Jessor et al., 1995). Despite this 

theoretical conceptualization, limited research has explored the relationship and environmental factors 

that are associated with a decreased likelihood of engaging in frequent drunkenness and frequent 

cannabis use among adolescents. Relationship and environmental protective factors are important to 

identify because they are malleable, external resources that can be promoted (Fergus & Zimmerman, 

2005). Protective factors also can enable youth to overcome risk exposure by attenuating the link 

between risk and problem behaviour (Fergus & Zimmerman, 2005). The link between bullying and 

frequent substance use (Lambe & Craig, in preparation) may be modified by the presence of protective 

factors, although this has yet to be examined. Relationship and environmental factors have the potential 

to change the nature of the association between risk exposure and problem behaviour, making it critical 

to examine these processes in context. The current study examined the protective role of youths’ 

relationships and neighbourhood environments on frequent drunkenness and frequent cannabis use, and 

how these protective factors altered the link between bullying and both types of frequent substance use. 

Theoretical Framework 

Adolescent development is shaped by the various social contexts in which youth are embedded. 

Bronfenbrenner (1977) first proposed this ecological theory of development. He postulated that larger 
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social structures influence youth by shaping their more proximal social contexts. Similarly, adolescent 

health is associated with social factors at many levels. The social determinants of health (SDH) 

approach focuses on the social contexts that are associated with adolescent health (Viner et al., 2012). 

This framework shifts the focus away from exclusively studying individual risk and protective factors. 

Rather, the SDH approach examines the associations of risk and protective factors on adolescent health 

within the larger social context. Contextual factors may be associated with adolescent health by 

interacting with more proximal factors, such as peer and family relationships (Sawyer et al., 2012). The 

current study employed the SDH approach to examine the individual and neighbourhood factors that 

are associated with a decreased likelihood of frequent adolescent drunkenness and frequent cannabis 

use. We also use this conceptual framework to examine the association between bullying involvement 

and both types of frequent substance use within the context of protective factors. The identification of 

relationship and environmental circumstances that attenuate the bullying-substance use link has 

important implications for policy and intervention. Specifically, this conceptualization emphasizes the 

role of strengthening protective factors (which may be equally as important as reducing risk factors) for 

substance use intervention efforts among vulnerable youth. 

All types of adolescent substance use are not universally associated with negative outcomes for 

youth. Previous research, however, demonstrates that there is a consistent dose-response relationship 

between the both frequency of alcohol and cannabis use and the likelihood of negative outcomes 

(Taylor, Rehm, Room, Patra, & Bondy 2008; Degenhardt et al., 2010). Furthermore, previous research 

indicates that only early drunkenness, not early drinking, is associated with problem behaviours among 

adolescents (Kuntsche et al., 2013). Thus, the current study focused on the individual and contextual 

factors associated with frequent drunkenness (i.e., 10+ lifetime occasions) and frequent cannabis use 

(i.e., 40+ lifetime occasions) because this type of use is most consistently associated with substance-
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related harms among adolescents. These outcomes are collectively referred to as frequent substance use 

throughout the study.  

Individual-Level Protective Factors  

Numerous individual differences are associated with a decreased likelihood of engaging in both 

types of frequent substance use, and can attenuate the negative associations of risk exposure. Such 

individual differences include the characteristics of youths’ relationships with peers and parents. The 

qualities of youths’ relationships are significant factors during adolescence for a number of reasons. 

First, relationships provide a rich context for the socialization of health behaviours that often follow 

youth into adulthood (Sawyer et al., 2012). Second, relationship factors are relatively malleable. 

Healthy relationships can be promoted as a cost-effective strategy to reduce a variety of problem 

behaviours (Fergus & Zimmerman, 2005). Consequently, characteristics of youths’ relationships with 

peers and parents are valuable resources that may protect youth across a variety of contexts.  

Adolescence is hallmarked by the emergence of strong peer relationships (Steinberg & Morris, 

2001). The presence of strong peer relationships, however, is not inherently protective against frequent 

drunkenness and frequent cannabis use among youth. Rather, it is the positive behaviours of youths’ 

peer groups that are associated with a protective effect against the likelihood of both types of frequent 

substance use. Indeed, youth who binge drink and use cannabis with their peers report high levels of 

friendship quality (Boman, Stogner, & Lee Miller, 2013), indicating that peer behaviours are more 

important than high quality friendships in the context of substance use. In theory, prosocial friendships 

(e.g., friends who help others in need, participate in sports or school clubs) have a protective 

association against the likelihood of engaging in problem behaviour because youth are motivated to 

conform to the norms of the prosocial peer group (Barry & Wentzel, 2006). More specifically, the 

norms of the prosocial peer group reinforce positive behaviour and discourage engagement in problem 

behaviour, such as frequent drunkenness and frequent cannabis use. Adolescents are more likely to act 
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in a prosocial manner in the context of prosocial peers. For example, experimental research indicates 

that youth are more likely to endorse prosocial intentions after viewing the prosocial intentions of their 

peers (Choukas-Bradley, Giletta, Cohen, & Prinstein, 2015). In theory, youth with prosocial friends 

may be less likely to engage in both types of frequent substance use because this behaviour does not 

match the social norms of the prosocial peer group and is not likely to be reinforced in this peer group. 

Few studies, however, have specifically examined the protective relationship between prosocial 

friendships and both frequent drunkenness and frequent cannabis use. Friends’ proscial behaviour is 

positively associated with alcohol abstinence (Spoth, Redmond, Hockaday, & Yoo, 1996), is negatively 

associated with susbtance use frequency (Prinstein, Boergers, & Spirito, 2001), and is associated with a 

decreased likelihood of deliquent behaviour among boys and girls (Molnar, Cerda, Roberts, & Buka, 

2008). Together, these findings suggest that prosocial friendships may be associated with a decreased 

likelihood of frequent drunkenness and frequent cannabis use. Lastly, the protective relationships 

between prosocial friendships and both frequent drunkenness and frequent cannabis use have yet to be 

examined within context. Neighbourhoods provide the context in which youth develop friendships, 

suggesting that neighbourhood characteristics may alter the associations between prosocial peers and 

both types of frequent substance use.  

Although adolescence is characterized by an increase in the salience of peer relationships, 

healthy relationships with parents remain important (Steinberg & Morris, 2001). Theoretically, quality 

parent-adolescent relationships lay the foundation for a supportive home environment and monitoring 

of adolescents’ activities. High levels of parental support and mutual trust, as well as low levels of 

conflict, are characteristics of high quality parent relationships (Abar, 2012). Over time, youth who 

have high quality parent relationships disclose more information and keep fewer secrets relative to 

youth with lower quality parent relationships (Tilton-Weaver, 2014). These findings suggest that high 

quality parent relationships are beneficial because youth are able to talk about their worries and receive 
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support from their parents. Several longitudinal studies demonstrate that high quality parent 

relationships protect youth from heavy alcohol consumption over time (Ryan, Jorm, & Lubman, 2010). 

Youth with high quality parent relationships are also more likely to abstain from cannabis use than 

those with low quality relationships (Andreas, Pape, & Bretteville-Jensen, 2016), suggesting that high 

quality parent relationships also have a protective association against frequent cannabis use. Research 

has yet to examine the protective associations between quality parent relationships and both frequent 

drunkenness and frequent cannabis use within the larger neighbourhood context. Parent-adolescent 

relationships are embedded in neighbourhoods with characteristics that may promote or inhibit the 

quality of these relationships. 

Individual differences in youths’ relationships also may explain why many youth who are 

exposed to risk do not engage in frequent drunkenness or frequent cannabis use. Although bullying is 

associated with an increased likelihood of both types of frequent substance use (Lambe & Craig, in 

preparation), this association may depend on the characteristics of adolescents’ relationships. Youth 

who bully others and/or experience victimization also may have prosocial peer friendships and high 

quality parent relationships. Most youth affiliate with multiple peer groups (Cairns, Leung, Buchanan, 

& Cairns, 1995), suggesting that youth involved in bullying and victimization may also affiliate with 

peers who are involved in more prosocial activities. Although victimized youth tend to have fewer 

friendships (particularly among males) than youth uninvolved in bullying (Espelage & Holt, 2001), 

these friendships are often with prosocial youth (Güroglu, van Lieshout, Haselager, & Scholte, 2007). 

In contrast, youth who bully others (especially males) tend to have a similar number of friendships as 

youth uninvolved in bullying (Espelage & Holt, 2001). Both aggressive and prosocial behaviours are 

associated with high network centrality (i.e., having many social ties; Gest, Graham-Bermann, & 

Hartup, 2001), suggesting that youth who bully others have many opportunities to interact with 

prosocial peers. Only a handful of studies, however, have examined the protective associations between 
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prosocial peer relationships and adolescent problem behaviour. For example, prosocial friendships 

attenuate the association between reactive aggression and victimization (Lamarche et al., 2006). Thus, 

prosocial friendships may serve a protective function for vulnerable youth. Similarly, a high quality 

parent relationship may interact with the associations between bullying and both types of frequent 

substance use. High quality parent relationships promote self-esteem, provide an environment for stress 

relief, and help youth effectively cope with bullying (Bowes, Maughan, Caspi, Moffitt, & Arseneault, 

2010). Previous research indicates that maternal warmth promotes emotional and behavioural 

adjustment among victimized youth even after accounting for genetic influences (Bowes et al., 2010). 

Thus, high quality parent relationships may play an important role in moderating the associations 

between bullying involvement and both types of frequent substance use.  

Neighbourhood-Level Protective Factors 

Neighbourhoods play a key role in adolescent development. During adolescence, youth spend 

increasing time exploring and interacting with their neighbourhood (Allison et al., 1999). Adolescent 

well-being is associated with the neighbourhood context. Extensive research indicates that 

neighbourhood characteristics are associated with the likelihood of youth engaging in problem 

behaviour, including frequent drunkenness and frequent cannabis use (Lambe & Craig, in preparation). 

Less is known about the neighbourhood characteristics that may be protective against the likelihood of 

engaging in both types of frequent substance use. Theoretically, both the structural components of a 

neighbourhood and the social resources within a neighbourhood may be associated with adolescent 

adjustment (Leventhal, Dupéré, & Brooks-Gunn, 2009). Structural components include socioeconomic 

status (SES), the availability of recreational facilities, and extracurricular activities. Social resources 

include the level of social capital within a neighbourhood, which reflects norms of trust and reciprocity 

(i.e., the presence of strong social bonds within a society; Kawachi & Berkman, 2008). In line with a 
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SDH framework, these characteristics may be independently associated with adolescent outcomes and 

may interact with more proximal, relationship factors. 

Neighbourhoods rich in structural resources tend to have more opportunities and resources 

available to encourage positive youth development (Bradley & Corwyn, 2002; Browning & Soller, 

2014). Youth who live in areas of socioeconomic advantage are less likely to be exposed to social 

stressors (e.g., witnessing community violence; Stein, Jaycox, Kataoka, Rhodes, & Vestal, 2003), 

which may be associated with a decreased likelihood of engaging in frequent drunkenness and frequent 

cannabis use. Neighbourhoods with widespread participation in extracurricular activities also may have 

beneficial associations for youth. A high level of neighbourhood extracurricular involvement may 

benefit the community as a whole by promoting repeated interactions with community members, 

fostering social ties and shared expectations (Browning & Soller, 2014). As a result, the socialization 

and supervision of youths’ activities may be shared and reinforced by the entire community, which may 

discourage engagement in problem behaviour. Similarly, the availability of recreational facilities for 

youth may promote involvement in structured activities. Recreational facilities are typically structured 

settings with social norms for participation and supervision (Browning & Soller, 2014). The 

concentration of community organizations within a neighbourhood (e.g., parks and playgrounds) is 

negatively associated with youths’ aggressive behaviour (Molnar et al., 2008), suggesting a similar 

protective association may exist for frequent drunkenness and frequent cannabis use. When recreational 

facilities are available in the community, youth may be less likely to spend time in unstructured 

settings. Indeed, unstructured socialization is a significantly associated with problem behaviour among 

youth (Osgood, Anderson, & Schaffer, 2005). In sum, neighbourhood structural resources may have a 

protective association with both types of frequent adolescent substance use by promoting positive 

engagement with the community.   
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Theoretically, neighbourhoods rich in social resources also promote positive youth 

development. Neighbourhood social capital is an indicator of the level of social integration and 

connectedness within a community; it reflects people’s sense of belonging within their communities, 

and norms of reciprocity and trust (Kawachi & Berkman, 2000; McPherson, Kerr, McGee, Cheater, & 

Morgan, 2013). Youth in neighbourhoods with a high level of social capital may have more 

opportunities to observe and model supportive relationships relative to youth in neighbourhoods with a 

low level of social capital. In general, social capital is negatively associated with mental health 

difficulties (De Silva, McKenzie, Harpham, & Huttly, 2005), suggesting that a strong sense of 

neighbourhood connection is beneficial for community residents. Furthermore, when neighbours feel a 

strong sense of connection to each other and to their community, they are more likely to collectively 

disapprove of deviant behaviour among youth (Kawachi & Berkman, 2000). Thus, neighbourhood 

social capital may have a protective association against frequent drunkenness and frequent cannabis 

use. For example, Åslund and Nilsson (2013) found that low neighbourhood social capital was 

associated with an increased likelihood of heavy alcohol consumption and illicit drug use among 

Swedish adolescents. The association between social capital and frequent cannabis use, however, has 

yet to be examined. Overall, more research is needed to determine how social capital may have 

beneficial associations for youth. 

Neighbourhood characteristics also may be associated with frequent adolescent drunkenness 

and frequent cannabis use by altering more proximal, relationship factors. The structural components of 

a neighbourhood and the social resources within a neighbourhood may be associated with youths’ 

friendships and the quality of parent-adolescent relationships. Theoretically, neighbourhoods rich in 

structural components (e.g., high SES, high extracurricular involvement, high availability of 

recreational facilities) provide youth with resources and opportunities to develop prosocial friendships. 

For instance, youth report more neighbourhood-based friendships and stronger levels of social 



 

 

 

68 

connection in communities with more opportunities for activities (Lenzi, Vieno, Santinello, & Perkins, 

2013). Thus, youth may be more likely to develop prosocial friendships in areas with more 

opportunities to be involved in structured activities. High neighbourhood social capital may be 

associated with prosocial friendships in similar ways. When youth perceive a strong sense of 

attachment to their community, they are more likely to engage with their neighbourhood and develop 

prosocial friendships within that neighbourhood context (Lenzi et al., 2012; Rankin & Quane, 2002). 

Relative to neighbourhoods with low social capital, the protective associations between prosocial 

friendships and both types of frequent substance use may be enhanced for youth in neighbourhoods 

with high social capital because these types of friendships are easier to develop. Indeed, Molnar et al., 

(2008) found that the protective association between prosocial friends and adolescent delinquency was 

stronger in more socially cohesive neighbourhoods. In sum, neighbourhood qualities may moderate the 

protective associations between prosocial peers both frequent drunkenness and frequent cannabis use. 

Neighbourhoods may moderate the protective associations of high quality parent relationships 

in both negative and positive ways. Theoretically, the quality of parent-youth relationships may be 

related to the strains associated with economic hardship. Economic hardship is associated with parental 

emotional distress, parental conflict, and disruptions in effective parenting behaviours (Conger, 

Conger, & Martin, 2011). As a result, it may be more difficult for parents and youth to have high 

quality relationships in low SES neighbourhoods. There are mixed findings, however, on the 

relationship between neighbourhood disadvantage and the quality of parent-youth relationships. Other 

research suggests that high quality parent relationships may be more protective against both types of 

frequent substance use in disadvantaged neighbourhoods. For example, the protective effect of parental 

monitoring on adolescent problem behaviour is stronger in neighbourhoods with a lower level of social 

capital (Rankin & Quane, 2002). It is possible that parents in disadvantaged areas may be more 

involved in their children’s’ lives because they cannot rely on other adults in the neighbourhood to help 
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monitor their children and encourage prosocial behaviour. More research is needed to clarify how the 

protective associations between high quality parent relationships and both types of frequent adolescent 

substance use depend on the neighbourhood context in which they are embedded. 

Rationale and Hypotheses 

Neighbourhoods differ in their constellation of risk and protective factors (Beyers, 

Toumbourou, Catalano, Arthur, & Hawkins, 2004; Hawkins, Van Horn, & Arthur, 2004). Multilevel 

models are needed to examine how relationship and neighbourhood factors are associated with frequent 

drunkenness and frequent cannabis use among adolescents. Adolescents are embedded in relationships, 

which are embedded in the larger environmental context. Studying multiple levels of protection 

provides a more holistic picture of how qualities at each level may be uniquely associated with 

adolescent behaviour, and also demonstrates how characteristics at each level may depend on one 

another. To date, limited research has examined the protective associations between youths’ 

relationships, youths’ environments, and frequent drunkenness and frequent cannabis use. In particular, 

research has yet to examine whether the protective associations between youths’ relationships and the 

likelihood of frequent substance use varies according to the neighbourhoods in which they are 

embedded. Furthermore, research has yet to examine whether the characteristics of youths’ 

relationships may attenuate the associations between bullying and frequent substance use. A specific 

focus on the role of protective factors may serve to inform future intervention efforts that aim to 

strengthen the presence of protective factors in youths’ lives.  

The objectives of the current study were two-fold. First, we examined the individual and 

neighbourhood protective factors that are associated with both frequent drunkenness and frequent 

cannabis use. Based on ecological theory, we hypothesized that protective factors would exist at 

multiple levels. Specifically, it was hypothesized that 1) at the individual-level, younger age, female 

gender, prosocial peer relationships, and quality parent relationships would be associated with a 
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decreased likelihood of frequent drunkenness and frequent cannabis use; and 2) at the neighbourhood 

level, social capital, extracurricular involvement, recreational facilities, and neighbourhood SES would 

be associated with a decreased likelihood of with frequent drunkenness and frequent cannabis use. At 

the individual-level, prosocial peer relationships are thought to be protective factors because this peer 

group encourages positive behaviour and discourages negative behaviour, whereas high quality parent 

relationships are thought to be protective factors by facilitating open communication and monitoring of 

youths’ activities. At the neighbourhood-level, both structural and social resources are thought to be 

protective by facilitating the development of positive social ties within the neighbourhood. Building on 

previous research, we also hypothesized that: 3) the magnitude of the individual-level effects 

(specifically prosocial peer relationships and quality parent relationships)6 would vary with the 

neighbourhood-level factors. Secondly, we examined whether relationship characteristics moderated 

the association between bullying involvement and both types of frequent substance use within the 

larger neighbourhood context. Because protective factors can attenuate risk exposure, it was 

hypothesized that both prosocial peer relationships and quality parent relationships would modify the 

associations between bullying involvement, frequent drunkenness, and frequent cannabis use. That is, 

the magnitude of the associations between bullying involvement and both types of frequent substance 

use will be reduced at high levels of prosocial peer relationships and high quality parent relationships. 

Method 

Study Design 

 This study utilized archival data from the 2010 Canadian Health Behaviour in School-Aged 

Children (HBSC) survey. A systematic sampling approach was used to selected whole classes of 

students (from eligible and consenting schools) to participate in the survey. Each class had an 

                                                        
6 We did not investigate cross-level interactions for gender or age because there is no theoretical reason 
for these factors to vary by neighbourhood. 
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approximately equal chance of being selected. Students enrolled in private, special needs, or home 

schools, as well as incarcerated youth, were not surveyed. Surveys were administered in a classroom 

setting during one 45-70 minute session. Additionally, school administrators (70.6% principals, 23.3% 

vice-principals, 4.3% teachers, 1.8% other) completed the HBSC administrator questionnaire. This 

questionnaire assessed a variety of school characteristics, including level of extracurricular 

involvement and availability of recreational facilities. Data on neighbourhood SES was gathered from 

the 2006 Canadian Census of the Population. 

Participants 

The 2010 Canadian HBSC Grade 9/10 survey collected data from 10,429 students. 

Neighbourhood-level data was not collected for 1458 students7; thus, the final sample consisted of 

8971 students from 173 neighbourhoods across Canada. The majority of students were in grades 9 

(50.8%) and 10 (47.4%), with a smaller proportion in grade 8 (0.2%) and grade 11 (1.6%). The sample 

was 50.6% female and had an average age of 15.3 years. The majority of participants (89.5%) 

identified with one ethnicity, the most common of which included White (76.9%), First Nations 

(3.4%), Métis (2.7%), Chinese (2.6%), South Asian (2.6%), and Black (2.5%). Data were collected 

from an average of 51.86 students (level 1) per neighbourhood (level 2). 

Measures 

Principal components analysis was used to assess the factor structure of all scales. All scales 

(bullying involvement, prosocial peer relationships, positive parent relationships, extracurricular 

involvement, neighbourhood social capital) yielded a one-factor solution, with all factor loadings > .3. 

Scale reliability was assessed using Cronbach’s alpha. 
                                                        
7 Participants excluded from the data analysis had significantly higher levels of bullying others, 
victimization, prosocial peer relationships, and cannabis use. For all variables, however, the magnitude 
of this difference was very small (Cohen’s d = .08 for bullying others, .12 for victimization, and .10 for 
prosocial peer relationships; Cramer’s V = .05 for cannabis use).  
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Individual Level Predictors: 

Demographics.  Age and gender were assessed as demographic predictors. 

Bullying Involvement. An 11-item scale assessed the frequency of bullying others and 

victimization using the Olweus (1996) definition. Participants responded on a 1 (I have not been bullied 

in this way in the past couple of months) to 5 (several times a week) Likert scale and items were 

averaged to compute two scales. Both bullying others (α = .92) and victimization (α = .90) 

demonstrated excellent internal consistency. 

Prosocial Peer Relationships. Prosocial peer relationships were assessed using the HBSC 

positive peer group activities scale. Participants were asked to first think about the group of friends 

with whom they spend most of their leisure time and then reported on the frequency of six prosocial 

behaviours (e.g., “help others in need”) within their friend group using a 1 (never or rarely) of 3 (often) 

Likert scale. The scale also had a fourth option (I don’t know), which was coded as missing. Items were 

averaged to compute a scale total, with the scale demonstrating acceptable internal consistency (α = 

.67). Previous HBSC research using these items demonstrates that prosocial peer relationships are 

negatively associated with rates of emotional and behavioural difficulties (Edge & Craig, 2011), and 

positively associated with levels of friend support (Coe, Chan, & Freeman, 2016). 

Quality Parent Relationships. To assess quality relationships with parents, participants 

reported on four items (e.g., my parents understand me) on a 1 (strongly disagree) to 5 (strongly agree) 

Likert scale. Items were averaged to compute a scale total, with the scale demonstrating acceptable 

internal consistency (α = .73). Previous HBSC research using these items demonstrates that quality 

parent relationships are negatively correlated with emotional problems (King & Hoessler, 2011). 

Neighbourhood Level Predictors: 

Extracurricular Involvement. Four items assessed the percentage of students involved in 

extracurricular activities (e.g., varsity/interschool athletics, art-based clubs). Administrators responded 
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on a 1 (activity not available) to 5 (50% or more) Likert scale. Items were averaged to compute a scale 

total. 

Recreational Facilities. Twelve items assessed the availability of school recreational facilities 

(e.g., gymnasium, outdoor field, music room). Administrators reported that the facility was available 

only on school grounds, only off of school grounds, available both on and off of school grounds, was 

not regularly accessible to students, or that they did not know if it was available. Reponses were 

dichotomized such that the facility was either regularly available for students, either on or off school 

grounds (scored 1) or was not available for students (scored 0); the final option (don’t know) was coded 

as missing. Items were summed to examine the total number of recreational facilities available per 

neighbourhood. 

Neighbourhood Social Capital. Neighbourhood social capital was assessed using five items 

(e.g., “I could ask for help or a favor from neighbors”). Participants responded on a 1 (strongly 

disagree) to 5 (strongly agree) Likert scale. As per Elgar, Trites, and Boyce (2010), responses were 

summed on a 5 to 25 point scale with higher responses indicating more social capital (α = .76). 

Participant responses were aggregated by neighbourhood. 

Socioeconomic Status. Neighbourhood SES was estimated as per Simpson et al., (2005). 

Specifically, each neighbourhood was ranked on four SES indicators (unemployment rate, percentage 

of adults without a high school diploma, percentage of lone parent households, and average 

employment income all within a 1km radius of each school), and the sum of rankings was used to 

create quartiles for analyses (higher quartiles reflected higher SES). As described in Study 1, the lowest 

SES quartile had an average unemployment rate of 11.4%, 3.19% without high school education, 

22.2% lone parent households, and an average household income of $59,454. In comparison, the 

highest SES quartile had an average unemployment rate of 3.9%, 2.0% without high school education, 

13.3% lone parent households, and an average household income of $95,573. 



 

 

 

74 

Outcome: 

Frequent Substance Use. Lifetime frequency of drunkenness and cannabis use were examined 

separately as substance use outcomes. For drunkenness, participants responded on a 1 (never) to 5 

(more than 10 times) Likert scale; for cannabis use, participants responded on a 1 (never) to 7 (40 or 

more times) Likert scale. While initiating substance use during adolescence is normative, frequent 

drunkenness and cannabis use are significant health-risk behaviours for youth (Crews, He, & Hodge, 

2007). Therefore, we categorized participants’ responses into non-users (original scores of 1), 

occasional lifetime users (original scores of 2-4 for drunkenness and 2-6 for cannabis), and frequent 

lifetime users (original scores of 5 for drunkenness and 7 for cannabis) for the current study. Using the 

most extreme response option to operationally define frequent use has been used in previous HBSC 

research (de Looze et al., 2015; Ter Bogt et al., 2006). 

Data Analytic Strategy 

Exploratory data analysis was computed in SPSS 22.0. Mplus 7.3 was used to compute 

descriptive statistics and multilevel model building. Multilevel modeling was used in the current study 

as students were nested within neighbourhoods. Multilevel modeling separates the total variance into 

within level variability (i.e., variance due to individual level factors) and between level variability (i.e., 

variance due to between level factors). A multivariate, ordinal logistic regression model was examined 

that included both frequent drunkenness and frequent cannabis use as outcomes. 

The null model was constructed in Step 1 of model building to establish a baseline estimate of 

model fit. Intraclass correlation coefficients (ICC) were calculated from this model to describe the 

percentage of variance available to be explained at the neighbourhood-level. The linear threshold 

model method was used to calculate the ICC for the outcomes in order to describe individual-level 

variance on a logistic scale (Snijders & Bosker, 1999). High ICC values (e.g., > .05) suggest that the 

independence of errors assumption has been violated and multilevel modeling is required (Tabachnick 
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& Fidell, 2013). In Step 2, the individual-level predictors were group-mean centered and added to the 

model as fixed effects. In Step 3, the neighbourhood-level predictors were grand-mean centered and 

added to the level-2 intercept equations to examine main effects. Lastly, random slopes were specified 

for the relationship variables. The neighbourhood-level predictors were added to the level-2 slope 

equations to examine cross-level interactions.  

Several indices were calculated to measure model fit and effect size. Likelihood ratio model 

testing was used to compare the relative model fit as the model became more complex. Specifically, the 

deviance value (-2 log likelihood) of the full model was subtracted from the deviance value of the 

reduced model; this value was evaluated on a chi-square distribution with degrees of freedom equal to 

the difference in parameters between models. Significant likelihood ratio tests indicate that the full 

model (i.e., the additional of predictors) is a significantly better fit to the data relative to the reduced 

model (Peugh, 2010). Additionally, McFadden’s pseudo-R2 values were examined as an estimate of 

global effect size; this value quantifies the proportion of variance in the outcome that is accounted for 

by the predictors in the model.  

Following model building, interactions between bullying involvement and relationship factors 

(i.e., prosocial peer relationships and quality parent relationships) were tested in order to examine 

whether relationship characteristics moderated the associations between bullying involvement and both 

types of frequent substance use. Significant interactions were followed-up with simple slopes analyses 

at high (one standard deviation above the mean) and low (one standard deviation below the mean) 

levels of the relationship factors.  

Results 

Missing Data  

Overall, 4% of data were missing. A significant Little’s MCAR test, χ2(12492) =24037.60, p < 

.001, revealed the data were not missing completely at random (Little, 1988). Closer examination of 
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separate variance t-tests using showed that missing data could be significantly predicted by other 

variables in the model. Specifically, students who were male, had higher levels of bullying 

involvement, lower frequency of drunkenness, lower level of prosocial friendships, and more recreation 

facilities were significantly more likely to have missing data (all ps < .05). Thus, the probability of 

missingness was a function of the observed data, indicating a missing at random (MAR) mechanism. 

Full-information maximum likelihood estimation was used in Mplus 7.3 to account for this missing 

data. Maximum likelihood estimation is advantageous over traditional methods for handling missing 

data (e.g., listwise deletion, mean substitution) and yields unbiased estimations when data are MAR 

(Enders, 2010).  

Descriptives and Correlations 

 Visual inspection of q-q plots and histograms revealed that bullying, victimization, frequent 

drunkenness, and frequent cannabis use were positively skewed. This non-normality was expected as 

bullying and frequent substance use have low base rates. A robust estimator of fit indices and standard 

errors was used (MLR estimator in Mplus) to account for non-normality. Descriptive statistics are 

presented in Table 3.1 and bivariate correlations are presented in Table 3.2. As expected, both 

relationship variables were negatively correlated with both substance use variables, and with bullying 

involvement. The ICC values for both relationship variables were relatively low, with 4% of the 

variance within prosocial peer relationships and 2% of the variance within quality parent relationships 

available to explain at the neighbourhood-level. At the neighbourhood-level, social capital was 

positively associated with SES, and was negatively associated with frequent cannabis use. 

Neighbourhood SES was negatively associated with both substance use outcomes.  
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Table 3.1  

Descriptive Statistics for Level-1 and Level-2 Variables 

 Mean/Frequency SD Minimum Maximum ICC 

Within level      

Age 15.33 .65 11.58 19.17 .27 

Gender 49.4% male 

50.6% female 

-   .06 

Victimization 1.27 .50 1 5 .03 

Bullying  1.19 .46 1 5 .02 

Prosocial Peer Relationships 2.29 .42 1 3 .04 

Quality Parent Relationships 3.42 .83 1 5 .02 

Drunkenness 8.7% frequent 

37.6% occasional  

53.7% never 

- 1 3 .09 

Cannabis 9.1% frequent 

22.2% occasional 

68.7% never 

- 1 3 .14 

Between level      

Extracurricular Involvement 3.07 .60 1.75 4.67  

Recreational Facilities 9.27 2.17 1.00 12.00  

Social Capital 18.25 1.31 14.69 22.11  

SES 24.3% rank 1  

25.4% rank 2 

25.4% rank 3 

24.9% rank 4 

- 1 4  

Note: Within level N = 8971, between level N = 173. Gender was coded as -1 = Male, 1 = Female. 

Frequencies are provided for categorical variables. ICC = Intraclass correlation.  
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Table 3.2  

Within and Between Level Correlations for Study Variables 

 1. 2. 3.  4. 5. 6. 7. 8. 

Within level         

  1. Age -        

  2. Gender -.08*** -       

  3. Victimization -.03 .002 -      

  4. Bullying  .03 -.11*** .43*** -     

  5. Prosocial Peer Relationships -.05*** .08*** -.13*** -.17*** -    

  6. Quality Parent Relationships .01 -.08*** -.23*** -.17*** .25*** -   

  7. Drunkenness .18*** -.02 .14*** .25*** -.19*** -.24*** 

 

- 

  8. Cannabis .18*** -.05*** .12*** .22*** -.22*** -.24*** .59*** 

  1. 2. 3. 4. 5. 6.   

Between level         

  1. Extracurricular Involvement -        

  2. Recreational Facilities .11 -       

  3. Neighbourhood Social Capital .03 .01 -      

  4. SES .08 .08 .16* -     

  5. Drunkenness -.18 -.11 .13 -.17* -    

  6. Cannabis -.10 -.07 -.38*** -.23** .15 -   

Note. All correlations were derived using two-level analysis. Gender was effect coded -1 = male, 1 = female. *p < .05, **p < .01, *** 

p < .001
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Multi-level Model Building8 

 Step 1. First, the null (intercepts-only) model was constructed. For lifetime drunkenness, 

9% of the variance existed between neighbourhoods (ICC = .09, p < .001). For lifetime cannabis 

use, 14% of the variance existed between neighbourhoods (ICC = .14, p < .001). In others words, 

both lifetime drunkenness and lifetime cannabis used varied between neighbourhoods and the 

use of multilevel modeling was appropriate. 

Step 2. All level-1 predictors were added to the model as fixed effects. As shown in 

Table 3.3, bullying and age were positively associated with frequent drunkenness; in contrast, 

prosocial peer relationships and quality parent relationships were negatively associated with 

frequent drunkenness. Similarly, bullying and age also were positively associated with frequent 

cannabis use. Female gender, prosocial peer relationships, and quality parent relationships were 

negatively associated with frequent cannabis use. The addition of the individual-level predictors 

significantly improved the model fit relative to the null model, χ2 (12) = 2805.79, p < .001, and 

accounted for 11.8% of the variance within frequent drunkenness and frequent cannabis use. 

Step 3. Before adding the level-2 predictors to the model, a random slope was specified 

between prosocial peer relationships9 and both types of frequent substance use. The slope varied 

significantly by neighbourhood for frequent cannabis use (B = .21, p < .05) only. All level-2 

predictors and were added to the model and to the slope equation between prosocial peers and 

                                                        
8 As frequent drunkenness and frequent cannabis use can be considered outliers, the multilevel 
model was also examined using a dichotomous (yes/no) outcome for drunkenness and cannabis 
use. At the individual-level, a similar pattern of results emerged, the one exception being that 
gender was no longer significantly associated with cannabis use. The neighbourhood-level 
findings and cross-level interaction were maintained.  
9 Random slopes were estimated only for prosocial peer relationships as this variable had 
significant variability at the neighbourhood-level and could theoretically vary between 
neighbourhoods.	
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frequent cannabis use to examine cross-level interactions. As shown in Table 3.3, neighbourhood 

SES was negatively associated with both frequent drunkenness and frequent cannabis use. No 

other significant neighbourhood effects were observed for frequent drunkenness. In contrast, 

social capital was both independently associated with a lower likelihood of frequent cannabis use 

and interacted with the slope of prosocial peer relationships on frequent cannabis use. For 

adolescents in neighbourhoods with a lower level of social capital, the magnitude of the slope 

between prosocial peers and frequent cannabis use was greater (B = -.95, p < .001) relative to 

neighbourhoods with a higher level of social capital. (B = -.50, p < .001). In other words, the 

protective association between prosocial peers and frequent cannabis use was stronger in 

neighbourhoods with a lower level of social capital. A likelihood ratio test indicated that 

including the level-2 predictors in the model fit the data significantly better than including only 

the level-1 predictors, χ2 (13) = 2127.04, p < .001, and accounted for 19.8% of the variance 

within both types of frequent adolescent substance use.
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Table 3.3  

Multilevel Model Predicting Frequent Adolescent Drunkenness and Cannabis Use 

 Drunkenness Cannabis 

 Level 1 Only Full Model Level 1 Only Full Model 

Individual-level OR 95% CI OR OR 95% CI OR OR 95% CI OR OR 95% CI OR 

  Victimization .94 [.83, 1.06] .93 [.81, 1.06] .93 [.80, 1.07] .92 [.78, 1.07] 

  Bullying 2.59 [2.22, 3.02]* 2.61 [2.22, 3.07]* 2.06 [1.78, 2.39]* 2.08 [1.78, 2.42]* 

  Age 1.65 [1.51, 1.79]* 1.65 [1.51, 1.82]* 1.69 [1.53, 1.85]* 1.66 [1.50, 1.84]* 

  Gender 1.04 [.99, 1.09] 1.03 [.98, 1.08] .94 [.89, .99]* .93 [.88, .99]* 

  Prosocial Peers .59 [.53, .67]* .61 [.54, .69]* .48 [.42, .55]* .50 [.43, .57]* 

  Parent Relationships .62 [.58, .66]* .62 [.58, .66]* .57 [.53, .60]* .57 [.53, .60]* 

Neighbourhood-level   OR 95% CI OR   OR 95% CI OR 

  Extracurricular 

  Involvement 
  .82 [.66, 1.01]   .92 [.71, 1.19] 

    *Prosocial Peers   -- --   .88 [.69, 1.13] 

  Recreational Facilities   .99 [.92, 1.06]   1.00 [.92, 1.09] 

    *Prosocial Peers   -- --   1.04 [.99, 1.09] 

  Social Capital   1.04 [.90, 1.19]   .75 [.63, .90]* 

    *Prosocial Peers   -- --   1.21 [1.01, 1.45]* 

  SES   .87 [.78, .97]*   .84 [.74, .96]* 

    *Prosocial Peers   -- --   .91 [.77, 1.07] 

Note. Cross-level interactions between each neighbourhood-level predictor and prosocial peers are shown below each neighbourhood-

level predictor. OR = Odds ratio, CI = Confidence interval. * p < .05 
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Moderation Analyses10 

Next, interactions were specified between bullying involvement and the relationship 

variables in the full model. A significant interaction between bullying and quality parent 

relationships was observed for frequent drunkenness, B = .28, p < .05. High quality parent 

relationships interacted with the association between bullying and frequent drunkenness, such 

that bullying and frequent drunkenness were significantly related only when quality parent 

relationships were low (OR = 5.86, p < .01); the link between bullying and frequent drunkenness 

was not significant at high levels of quality parent relationships. No other significant interactions 

were found for frequent drunkenness. 

For frequent cannabis use, a significant interaction was observed between bullying and 

prosocial peer relationships, B = -.46, p < .05. Highly prosocial peer relationships interacted with 

the association between bullying and frequent cannabis use, such that the odds of frequent 

cannabis use were greater at low levels of prosocial peers (OR = 2.01, p < .01) relative to high 

levels of prosocial peers (OR = 1.89, p < .05). No other significant interactions were found for 

frequent cannabis use. 

Discussion 

The current study employed an ecological perspective to investigate frequent adolescent 

drunkenness and cannabis use, and their associations with bullying, within the context of 

relationship and environmental protective factors. As hypothesized, characteristics of youths’ 

relationships with others and characteristics of their neighbourhoods were associated with a 

decreased likelihood of both frequent drunkenness and frequent cannabis use. Moreover, the 

                                                        
10 With a dichotomous (yes/no) outcome for frequent drunkenness and frequent cannabis use, the 
moderation results were maintained. 
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association between prosocial peers and frequent cannabis use varied by neighbourhood, such 

that the protective association of prosocial peers was stronger in neighbourhoods with a lower 

level of social capital than in neighbourhoods with higher social capital. Youths’ relationships 

also played an important role in altering the link between bullying and both types of frequent 

substance use. As hypothesized, a high level of prosocial peer relationships and high quality 

parent relationships moderated these associations.   

Multilevel Protective Factors 

 Adolescent health is associated with the relationships and the environments in which 

youth are embedded. The findings from this research lend further support to the SDH approach 

(Viner et al., 2012) and highlight the importance of analyzing adolescent development in context. 

The neighbourhood context was associated with the likelihood of engaging in both types of 

frequent adolescent substance use and altered the associations of more proximal, relationship 

factors. Thus, focusing relationship factors out of context may provide a biased picture of how 

these protective factors are associated with adolescent well-being. The factors that are associated 

with benefits for youth in one neighbourhood are not necessarily associated with the same degree 

of benefit for youth in another neighbourhood.  

 Affiliation with prosocial peers was a robust protective factor associated with a decreased 

likelihood of both frequent drunkenness and frequent cannabis use. For frequent cannabis use, 

however, this protective association was stronger in neighbourhoods with lower social capital.  

One possible explanation for this finding is that prosocial peer relationships help to offset the 

negative associations of residing in an area that is less socially integrated. Indeed, previous 

research indicates that low social capital is a risk factor associated with high alcohol 

consumption, smoking, and illicit drug use among Swedish adolescents (Åslund & Nilsson, 
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2013). Thus, it is possible that prosocial friendships protect youth from engaging in frequent 

substance use by moderating the negative associations of low social capital. When youth are 

already embedded in socially cohesive neighbourhoods that share collective norms, it is possible 

that the benefits of a prosocial peer context may be lessened because a socially cohesive 

community may encourage positive behaviour as a whole. Although youth are less likely to 

affiliate with prosocial friends in areas with low social capital (Lenzi et al., 2012; Rankin & 

Quane, 2002), prosocial friendships are potentially more beneficial for youth in these areas. In 

other words, the protective associations of prosocial peer relationships may be more salient for 

vulnerable youth. Other factors also may explain this neighbourhood variation. For instance, 

neighbourhood social capital is positively associated with school connectedness, and both factors 

are independently associated with higher levels of subjective well-being (Eriksson, Hochwälder, 

Carlsund, & Sellström, 2012). Thus, another possibility is that the protective relationship 

between prosocial peers and frequent cannabis use is reduced in highly cohesive neighbourhoods 

because these youth also benefit from the positive associations of high levels of school 

connectedness (e.g., lower likelihood of substance use, more likely to complete secondary 

school; Bond et al., 2007). Although more research is needed to understand why there is a 

heightened association between prosocial peer relationships and frequent cannabis use within 

disadvantaged neighbourhoods, our findings suggest that targeting prosocial peer relationships 

may be an effective method to promote resiliency within these areas. For instance, social and 

emotional learning (SEL) programs have been shown to increase a variety of positive outcomes 

among youth, including positive social behaviour (Durlak, Weissberg, Dymnicki, Taylor, & 

Schellinger, 2011). In sum, it is possible that youth embedded in neighbourhoods with fewer 



 

 

 

85 

social resources may benefit more from the protective associations of prosocial peer relationships 

compared to youth in neighbourhoods with more social resources. 

 Although the magnitude this association varied by neighbourhood, prosocial peer 

relationships were associated with a decreased likelihood of both types of frequent substance use 

across neighbourhood contexts. It is possible that affiliation with prosocial peers is negatively 

associated with risk behaviour because youth are conforming to the prosocial norms of their peer 

group (Barry & Wentzel, 2006). While adolescence is characterized by a salience of peer 

influence (Steinberg & Morris, 2001), peer influence is not inherently negative. Prosoocial 

friends may encourage positive behaviour and discourage risk behaviour through a number of 

social mechanisms. Theoretically, peers influence youth through modeling appropriate 

behaviour, reinforcing normative expectations through conversation or teasing, and providing 

opporuntities to engage in certain behaviours (Brown, 2004). Thus, it is possible that youth with 

prosocial friends may be less likely to engage in frequent drunkenness and frequent cannabis use 

because these behaviours are not modeled or reinforced by their peer group. Additionally, 

prosocial youth are often involved in extracurricular activities (Feldman & Matjasko, 2005). 

Thus, it is also possible that the protective assoication between prosocial peer relationships and a 

decreased likelihood of frequent drunkenness and frequent cannabis use can be explained by a 

limitation of unstructured leisure time. Adults can play an important role in facilitating the 

development of prosocial friendships among youth. Parents, community leaders, teachers, and 

coaches can support youth by providing opportunities to develop prosocial friendships, such as 

through structured extracurricular activities.  

High quality parent relationships were also associated with a decreased likelihood of both 

types of frequent substance use. Thus, characteristics of the parent-adolescent relationship 
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remain important during adolescence despite the developmental salience of peers. High quality 

parent relationships enable youth to develop self-control and problem solving skills (Wills, 

Resko, Ainette, & Mendoza, 2004) and encourage youth disclosure (Tilton-Weaver, 2014). 

Fostering a high quality relationship may lay the groundwork for open and honest 

communication with youth. Youth who do not disclose their whereabouts and activities to their 

parents show increases in deliquent behaviour over time (Kerr, Stattin, & Burk, 2010), 

emphasizing the importance of developing relationships that encourage open communication. 

Moreover, only youth disclosure (not components of active parent monitoring) contribute to 

changes in youths’ deliquent behaviours (Kerr et al., 2010). Future research should examine if 

enhanced youth disclosure is the mechanism through which high quality parent relationships are 

associated with a decreased likelihood of both frequent drunkenness and frequent cannabis use. 

By understanding what factors prompt youth disclosure, we may be able to clarify the parenting 

characteristics that best contribute to adolescent adjustment. 

Characteristics of youths’ neighbourhoods were related to a decreased likelihood of 

frequent drunkenness and frequent cannabis use. Neighbourhood SES was associated with both 

substance use outcomes above and beyond the relationship protective factors. Theoretically, 

neighbourhood SES promotes well-being through institutional resources (e.g., schools), social 

norms, and relationships (Leventhal & Brooks-Gun, 2000). More specifically, one possibility is 

that high neighbourhood SES is associated with a decreased likelihood of both types of frequent 

adolescent substance use through a reduction in youths’ exposure to community violence. 

Community violence exposure is a risk factor associated with drug and alcohol use among 

adolescencts (Lee, 2012) and is more common in low SES neighbourhoods than in high SES 

neighbourhoods (Stein et al., 2003). Although prosocial peer relationships and quality parent 
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relationships did not vary by neighbourhood SES in the current study, neighbourhood 

socioeconomic advantage also may be associated with a decreased likelihood of both types of 

frequent substance use by altering other relationship factors in youths’ lives. For example, youth 

in socioecomically advantaged areas may have more exposure to successful adult role models 

who discourage problem behaviour relative to youth in lower SES areas. Overall, more research 

is needed to determine why neighbourhood SES has a protective association against the 

likelihood of frequent drunkenness and frequent cannabis use among adolescents. 

In contrast, neighbourhood social capital was associated with a decreased likelihood of 

frequent cannabis use, but was not related to frequent drunkenness. While the majority of the 

factors we investigated had a protective association against both types of frequent substance use, 

this finding suggests that there may be some specificity in protective factors. This finding is 

discrepant from results reported by Åslund and Nilsson (2013), who noted that low 

neighbourhood social capital was a risk factor for illicit drug use (cannabis and other drugs) and 

heavy alcohol consumption among adolescents. Our discrepant findings may be related to the 

measurement of adolescent alcohol use (consumption/ drunkenness) or cultural differences 

between Swedish and Canadian samples. Social capital may be uniquely associated with frequent 

cannabis use as it is a form of illicit drug use that is subject to different laws and social norms 

than alcohol use. It is possible that highly cohesive neighbourhoods may be more likely to 

collectively disapprove of illicit drug use, especially among youth. Additionally, it is possible 

that community members of highly cohesive neighbourhoods may be more likely to work 

together to restrict the density of medical marijuana dispensaries within their neighbourhoods 

relative to residents of less cohesive neighbourhoods. Previous research indicates that the density 

of medical marijuana dispensaries within a community is positively associated with greater 
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frequency of use (Freisthler & Gruenewald, 2014), although the direction of this relationship has 

yet to be ascertained. Thus, it is possible that restriction efforts could potentially explain why 

social capital was uniquely associated with frequent cannabis use. This relationship may change, 

however, as the laws in Canada may change. The legalization of cannabis may be associated 

with adolescent use through an increase in the social acceptance and perceived availability of 

cannabis (Hopfer, 2014). More longitudinal research is needed to examine the associations 

between neighbourhood characteristics and frequent adolescent cannabis use within the changing 

social context. 

Bullying and Frequent Substance Use 

As hypothesized, prosocial peer relationships and high quality parent relationships 

interacted with the link between bullying and both types of frequent substance use. The 

association, however, was different for each outcome – quality parent relationships moderated 

the link between bullying and frequent drunkenness, whereas prosocial peers moderated the link 

between bullying and frequent cannabis use. Thus, relationship characteristics help to explain 

individual differences in the link between bullying and both types of frequent substance use. 

Encouraging youth who bully others to develop and maintain high quality relationships with 

parents and prosocial relationships with peers may be associated with a decreased likelihood that 

these youth are involved in other problem behaviours. Providing youth who bully others with 

opportunities to gain status and power in more adaptive ways (e.g., through involvement 

prosocial activities that are reinforced; Ellis, Volk, Gonzalez, & Embry, 2015) may be an 

effective mechanism to promote affiliation with prosocial peers. Interventions that improve 

emotional communication skills also may be effective ways to promote quality relationships 

among vulnerable youth. For instance, mindfulness-based parenting training has been shown to 
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improve parent-youth relationship quality by enhancing communication skills (Coatsworth et al., 

2015). In turn, enhanced communication skills (e.g., reductions in negative reactions to youth 

disclosure) predict increases in youth disclosure over time (Lippold, Duncan, Coatsworth, Nix, & 

Greenberg, 2015). The promotion of quality relationships may have wide-reaching benefits for 

vulnerable youth. Since bullying is a significant risk factor for future drug use (Ttofi, Farrington, 

Losel, Crago, & Theodorakis, 2016), it is important to identify factors that may mitigate this 

association. Our results provide preliminary evidence to suggest that early, relationship-based 

interventions may have the potential limit this progression.    

Limitations and Future Directions 

Although the current study analyzed a nationally representative sample of Canadian 

adolescents, the results may not be generalizable to other cultures or diverse ethnicities. 

Neighbourhood extracurricular involvement and recreational facilities were measured using the 

school administrator questionnaire and are limited by their subjective nature. Future research 

should use objective measures to capture neighbourhood-level protective factors, such as using 

geographic information systems to count the number of recreational facilities within each 

neighbourhood. Future research may also wish to examine the mechanisms through which peer 

and parent relationships are associated with a decreased likelihood of frequent drunkenness and 

frequent cannabis use. For instance, prosocial peers may be protective for youth by increasing 

individual prosocial behaviour, whereas quality parent relationships may benefit youth by 

increasing youth disclosure. Lastly, the current study is limited by its cross-section design. 

Future longitudinal research is needed to determine if these protective factors are associated with 

a decreased frequency of substance use over time. 

Implications 
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 Neighbourhoods provide the context in which youth develop positive relationships. More 

specifically, neighbourhood characteristics are associated with the strength of the association 

between relationship-based protective factors and the likelihood of frequent adolescent substance 

use. Thus, frequent adolescent substance is related to both interpersonal relationships and to the 

environmental context. As such, intervention and prevention efforts should consider the contexts 

in which they operate. A “one size fits all” approach to substance use prevention is outdated. 

Rather, interventions should be community specific (e.g., Hawkins, Catalano, & Arthur, 2002) 

and work to promote the protective factors that are most salient for youth in that specific 

environment. Future intervention efforts may wish to explore the potential of promoting high 

quality parent relationships and prosocial peer relationships as a possible mechanism to decrease 

frequent adolescent substance use. These relationship characteristics are associated with a 

decreased likelihood of both frequent drunkenness and frequent cannabis use across contexts, 

with prosocial peers demonstrating a stronger protective association in disadvantaged areas.   

 The current study also highlighted the protective associations of relationships. Both 

prosocial peer relationships and quality parent relationships interacted with the association 

between bullying and both types of frequent substance use. Thus, it may be important to provide 

at-risk youth with the skills and opportunities necessary to develop healthy relationships. 

Additionally, the promotion of healthy relationships may be a cost-effective intervention effort to 

promote well-being among all adolescents. For instance, SEL programs have been shown to 

reduce internalizing and externalizing difficulties (Durlak et al., 2011) and bullying behaviour 

(Frey et al., 2005) by providing youth with the cognitive, affective, and behavioural skills 

necessary for positive development. Such interventions may be associated with a decreased 

likelihood of a variety of problem behaviours among vulnerable youth.
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Chapter 4: 

GENERAL DISCUSSION 

 This thesis explored the connections between bullying involvement, frequent 

drunkenness, and frequent adolescent cannabis use within the context of youths’ social 

environments. Study 1 examined the bullying-substance use link within the context of individual 

and neighbourhood risk factors, while Study 2 examined this link within the context of 

individual and neighbourhood protective factors. Overall, results from the current thesis 

demonstrated that the risk and protective factors associated with both types of frequent 

adolescent substance use exist on multiple, interacting levels. That is, the associations of 

individual risk and protective factors depend in part on the environmental context in which youth 

are embedded. Additionally, our findings helped to clarify the connection between bullying 

involvement and both types of frequent adolescent substance use. In Study 1, we found that 

bullying was independently associated with an increased likelihood of both frequent drunkenness 

and frequent cannabis use, whereas victimization was indirectly associated with both types of 

frequent substance use through positive associations with negative affect and peer deviancy.  In 

Study 2, however, we noted that the bullying-substance use link also depends on other 

relationships characteristics in youths’ lives. Together, these findings highlight the need to 

examine adolescent development in context. 

 This thesis was the first to examine the links between bullying, frequent drunkenness, and 

frequent cannabis use within context. Our results add to the existing literature by demonstrating 

that bullying is independently associated with frequent drunkenness and frequent cannabis use 

among adolescents, even after accounting for other individual and neighbourhood risk factors. 

Our research was also the first to examine the mechanism through which bullying may be 
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associated with both types of frequent substance use. Our findings suggest that bullying is both 

directly and indirectly associated with both types of frequent substance use through its positive 

association with peer deviancy. It may be that youth who are involved in one deviant behaviour, 

such as bullying, are more likely to be involved in deviant peer groups and engage in other 

deviant behaviours, such as frequent drunkenness and frequent cannabis use. As bullying 

behaviour tends to peak during middle school and substance use tends to peak in high school 

(Radliff, Wheaton, Robinson, & Morris, 2012), it is possible that bullying precedes the 

development of substance use. Indeed, a recent meta-analysis indicates that bullying is a 

significant predictor of substance use over time (Ttofi, Farrington, Losel, Crago, & Theodorakis, 

2016). More longitudinal research, however, is needed to establish the temporal relationship 

between bullying, deviant peer relationships, and both types of frequent substance use. 

Interventions that target bullying and promote positive relationships may be an effective way to 

reduce the likelihood of frequent substance use among youth. 

 This thesis was also the first to explore the bullying-substance use link within the context 

of protective factors. Although bullying is associated with an increased likelihood of both 

frequent drunkenness and frequent cannabis use, the magnitude of this link depends on other 

relationships in youths’ lives. High quality relationships with parents interacted with the link 

between bullying and frequent drunkenness, whereas prosocial peer relationships interacted with 

the link between bullying and frequent cannabis use. Interestingly, the protective association 

varied based on the substance use outcome. Previous research suggests that the relative influence 

of parents and peers on adolescent substance use varies by the substance in question, with peers 

having a stronger association with cannabis use than alcohol use (Allen, Donohue, Griffin, Ryan, 

& Turner, 2003). It is possible that peer behaviour may have a stronger association with illicit 
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substances, such as cannabis, whereas parents may have a stronger association in terms of 

alcohol by modeling appropriate use. Together, these results suggest that protective factors 

within parent and peer relationships may help to promote resiliency among youth who bully 

others. Future intervention and education efforts should consider how to incorporate both spheres 

of influence in order to have robust protective associations across different types of substance 

use. 

 Our ecological framework also helps to clarify the links between victimization, frequent 

drunkenness, and frequent cannabis use. Recent reviews indicate that much of the previous 

research has produced inconsistent results regarding the link between victimization and alcohol 

use (Maniglio, 2016), as well as the link between victimization and cannabis use (Maniglio, 

2015). Such inconsistencies may be the result of a failure to examine the victimization-substance 

use link in context. Our findings indicated that while victimization was positively correlated with 

both frequent drunkenness and frequent cannabis use, high levels of negative affect and peer 

deviancy accounted for these associations. In other words, victimization was only indirectly 

associated with frequent substance use. Thus, as proposed by Hong et al., (2014), an ecological 

perspective is required to model the complex associations between victimization and both types 

of frequent substance use. These findings lend support to the self-medication hypothesis (i.e., 

victimized youth may use substances to cope with the negative affect that arises from the 

experience of victimization), although longitudinal research is needed to establish mediation over 

time. More work also is needed to understand the mediational role of peer deviancy. As 

suggested by Hong et al., (2014), victimized youth may be vulnerable to frequent substance use 

due to increased school truancy and low levels of school bonding. As a result, victimized youth 

may develop deviant peer relationships with other truant youth. Future research should continue 
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to examine these contextual factors to further elucidate the connection between victimization and 

frequent substance use. 

 Indeed, the results of this thesis consistently demonstrated the importance of context. In 

both Study 1 and Study 2, neighbourhood characteristics were associated with the likelihood of 

both types of frequent substance use, and were also associated with more proximal risk and 

protective factors. These findings lend further support to the SDH framework (Viner et al., 

2012). Our findings also suggest that neighbourhood characteristics are more consistently 

associated with frequent cannabis use relative to frequent drunkenness among adolescents. For 

instance, physical neighbourhood disorder and social capital were only associated with frequent 

cannabis use, despite the strong correlation between frequent cannabis use and frequent 

drunkenness. It is possible that neighbourhood characteristics have more associations with illicit 

drug use, such as cannabis, than with alcohol. Alcohol is a legal substance for adults, whereas 

recreational cannabis use is subject to different regulations in Canada. Youth may have more 

access and exposure to illicit drugs in disadvantaged neighbourhood (e.g., Milam et al., 2013), 

whereas access to alcohol may be more similar across neighbourhood contexts as it is a regulated 

substance. Additionally, regulated substances have specific harm-reduction strategies that aim to 

reduce minimize youth access and exposure. For example, regulations that keeps prices 

artificially high, licenses that restrict the density of retailers, and restrictions that limit the 

location of use are all techniques that have been associated with reductions in adolescent alcohol 

and tobacco use that may be generalizable to cannabis use (Pacula, Kilmer, Wagenaar, 

Chaloupka, & Caulkins, 2014). More longitudinal research is needed to explore how 

neighbourhood factors are associated with adolescent cannabis use, especially as the legal status 

of cannabis use continues to evolve. 
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Across studies, neighbourhood characteristics altered the associations between peer 

relationships and both types of frequent substance use. These findings suggest that peer 

relationships are one of the most robust mechanisms through which neighbourhood 

characteristics are associated with frequent adolescent substance use. The results of Study 1 and 

Study 2 illustrate that neighbourhoods are related to peer relationships in both positive and 

negative ways. In disadvantaged neighbourhoods, youth may be more likely to develop 

friendships with deviant peers, and may be more susceptible to their influence. In contrast, 

prosocial peer relationships have an even stronger protective association with frequent cannabis 

use in such areas. Together, these results suggest that neighbourhood-level intervention efforts 

may wish to consider the promotion of prosocial peer relationships. Prosocial peer relationships 

were consistently negatively associated with both types of frequent substance use and may help 

to compensate for risk factors related to one’s neighbourhood. Such interventions may wish to 

use social-emotional learning programs, which have shown numerous benefits (e.g., increases in 

positive social behaviour, self-esteem, problem solving, etc.) for youth in intervention schools 

relative to control schools (Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 2011). By 

providing youth with the resources, opportunities, and skills to develop strong social ties within 

their neighbourhoods, we may be able to reduce the prevalence of a variety of problem 

behaviours and promote positive youth development. 

Conclusion and Future Directions 

While the current research significantly contributed to the literature on the multilevel risk 

and protective factors associated with frequent drunkenness and frequent cannabis use among 

adolescents, it also highlights important areas to explore in future research. Like the current 

thesis, much of the extant multilevel research on adolescent substance use is cross-sectional (e.g., 
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de Looze et al., 2015; Mayberry et al., 2009). More longitudinal research is needed to understand 

how neighbourhoods are associated with both types of frequent adolescent substance use over 

time. Longitudinal work also is needed to explore the relationship between bullying and both 

types of frequent substance use among adolescents. Although there are theoretical reasons to 

suspect that bullying precedes substance use (e.g., self-medication hypothesis, bullying tends to 

peak before substance use across development; Hong et al., 2014; Radliff et al., 2012), it is 

possible that frequent drunkenness and frequent cannabis use may develop first. It is also 

possible that a bi-directional relationship exists between bullying and both types of frequent 

substance use. Frequent drunkenness and cannabis use may put youth at risk for bullying and 

victimization through an impaired ability to recognize dangerous situations, or through increased 

exposure to deviant peers (Maniglio, 2016; Maniglio, 2015). More longitudinal research is 

needed to clarify these associations. Additionally, it is possible that there are co-occurring 

variables that increase youth’s vulnerability to both bullying involvement and substance use. For 

example, future research may wish to explore the longitudinal impacts of trauma exposure or 

school disconnection on the development of bullying, frequent drunkenness, and frequent 

cannabis use. 

Additionally, it is possible that there are confounding variables that better account for the 

associations between the risk and protective factors and the likelihood of frequent substance use 

in the current study. Other individual factors, such as sensation seeking and low harm avoidance, 

have been identified as risk factors associated with substance use (Hawkins, Catalano, & Miller, 

1992). Similarly, other neighbourhood factors, such as the availability of alcohol and drugs, are 

also associated with the likelihood of adolescent substance use (Hawkins et al., 1992). Thus, the 

current research is limited by its cross-sectional design that did not control for such confounding 
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variables. Future research may wish to expand the current model to examine the associations of 

possible confounding variables. 

 In sum, the current thesis provides a holistic picture of the associations between bullying, 

frequent drunkenness, and frequent cannabis use among adolescents. Our results emphasize the 

theoretical importance of examining adolescent substance use in the context of relationships and 

environments. Youth are embedded in complex social environments that are associated with 

well-being in both positive and negative ways. As risk and protective factors exist on multiple 

levels, our conceptualizations of adolescent behaviour and future intervention efforts must also 

exist on multiple levels.    
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Appendix A: Correlations between all Study 1 and Study 2 Variables  

Table A.1 

Multilevel Correlations Between all Predictors Analyzed in Study 1 and Study 2 

 1. 2. 3.  4. 5. 6. 7. 8. 

Within level         

  1. Age -        

  2. Gender -.08*** -       

  3. Victimization -.03 .002 -      

  4. Bullying  .03 -.11*** .43*** -     

  5. Prosocial Peer Relationships -.05*** .08*** -.13*** -.17*** -    

  6. Quality Parent Relationships .01 -.08*** -.23*** -.17*** .25*** -   

  7. Deviant Peer Relationships .17*** -.04 .19*** .28*** -.25*** -.30*** -  

  8. Negative Affect .005 .20*** .33*** .15*** -.18*** -.51*** .18*** - 

Between level 1. 2. 3. 4. 5. 6. 7.  

  1. Extracurricular Involvement -        

  2. Recreational Facilities .11 -       

  3. Neighbourhood Social Capital .03 .01 -      

  4. Crime Rate -.15* .05 -.26*** -     

  5. Physical Disorder -.11* -.03 -.17 .62*** -    

  6. Residential Instability .02 .19** -.08 .22*** .15* -   

  7. SES .08 .08 .16* -.39*** -.25*** .005 -  

Note. All correlations were derived using two-level analysis. Gender was effect coded -1 = male, 1 = female. *p < .05, **p < .01, *** p < 001. 



 

107 

 

Table A.2 

Zero-Order Correlations Between all Study 1 and Study 2 Variables 
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 

1. Frequent Drunkenness -               
 

2. Frequent Cannabis Use .60*** -              
 

3. Age .18*** .19*** -             
 

4. Gender -.02 -.06*** -.09*** -            
 

5. Victimization .14*** .11*** -.03* .002 -           
 

6. Bullying .25*** .22*** .03* -.11*** .43*** -          
 

7. Peer Deviancy .57*** .60*** .17*** -.04*** .19*** .28*** -         
 

8. Negative Affect .12*** .14*** .004 .20*** .33*** .15*** .18*** -        
 

9. Prosocial Peer Relationships -.20*** -.23*** -.05*** .08*** -.13*** -.17*** -.25*** -.18*** -       
 

10. Quality Parent Relationships -.22*** -.24*** .01 -.09*** -.23*** -.16*** -.30*** -.51*** .24*** -      
 

11. Crime Rate -.03* .04*** .06*** .04*** -.04*** -.01 .01 .001 -.02* -.004 -     
 

12. Physical Disorder -.01 .02 -.02* .03** .01 .01 .01 .03* .01 -.009 .38*** -    
 

13. Residential Instability -.03* .02 .04* -.01 -.04*** -.05*** -.05*** -.005 .04*** .03* .09*** .07*** -   
 

14. Extracurriculars -.08*** -.07*** -.10*** .05*** .02* -.01 -.06*** .02 .03** -.003 -.13*** -.10*** -.01 -   

15. Recreational Facilities -.04** -.03* .03** .03** -.05*** -.04*** -.04*** .004 .03** .03** .08*** .07*** .30*** .17*** -  

16. Social Capital -.02* -.12*** -.08*** .02 .01 -.03* -.09*** -.06*** .09*** .06*** -.15*** -.14*** -.14*** .12*** -.08*** - 

17. SES -.05*** -.06*** -.09*** -.03** .04*** -.004 -.06*** .02* .06*** -.02 -.39*** -.21*** .09*** .10*** -.02 .17*** 

Note. Gender was effect coded -1 = male, 1 = female. *p < .05, **p < .01, *** p < 001. 
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Appendix B: HBSC Measures 

HBSC Measures 

 

Demographic information (age, gender, grade, and ethnicity) for Study 1 and Study 2: 
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Bullying and victimization for Study 1 and Study 2 (averaged): 
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Peer Deviancy (items b, c, d, e, i) for Study 1 & Prosocial Peer Relationships (items a, f, g, h, j, k) for 

Study 2: 

 

 
 

 

Neighbourhood Social Capital for Study 2 (averaged and aggregated): 
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Quality Parent Relationships (items a, g, i, m) for Study 2 (averaged): 

 *Item m was reverse coded 

 

 
 

 

Negative affect (items b, f, h, k, l above; items b and c below) for Study 1 (averaged): 
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Extracurricular Activities for Study 2 (averaged): 

13. What percentage of students participate in the following extracurricular activities at your 
school? 
        (Please estimate) 

 
Not 

available 

Less than 

10% 
10-24% 25-49% 50%+ 

q13a Varsity/interschool athletics 1! 2! 3! 4! 5! 

q13b Intramural athletics 1! 2! 3! 4! 5! 

q13c Academic/hobby clubs (e.g., chess, 

 astronomy) 
1! 2! 3! 4! 5! 

q13d Arts-based clubs (e.g., drama, music, 

 photography) 
1! 2! 3! 4! 5! 

 

 
Recreational Facilities for Study 2 (dichotomized): 

 
19. Do the majority of students at your school have regular access to any of the following during 

school hours?  (During school hours means from the first bell to the last bell, including both 
instructional and non-instructional time, e.g., lunch). 
 

 
Yes, on 

grounds 

only 

Yes, off 

grounds 

only 

Yes, 

both on 

and off 

grounds  

No 
Don’t 

know 

q19a Gymnasium 
1! 2! 3! 4! 5! 

q19b Other large room suitable for physical 
  activity (e.g., auditorium, cafeteria, 
  dance studio) 

1! 2! 3! 4! 5! 

q19c Fitness room for aerobic and/or 
 strength training  

1! 2! 3! 4! 5! 

q19d Running track 1! 2! 3! 4! 5! 

q19e Outdoor field 1! 2! 3! 4! 5! 

q19f Outdoor paved area (e.g., tennis 

 courts, basketball courts) 
1! 2! 3! 4! 5! 

q19g Skating rink/arena 1! 2! 3! 4! 5! 
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q19h Indoor swimming pool 1! 2! 3! 4! 5! 

q19i Secure change room lockers available 

 for use during physical activity 
1! 2! 3! 4! 5! 

q19j Bicycle racks 
1! 2! 3! 4! 5! 

q19k If yes, are the racks in a secure area 
 to avoid theft? 

1! 2! 3! 4! 5! 

q19l Art room 
1! 2! 3! 4! 5! 

q19m Music room 
1! 2! 3! 4! 5! 

 

 

Study 1 and Study 2 outcomes lifetime drunkenness and cannabis use (categorized): 
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Appendix C: Coding Protocol for Physical Neighbourhood Disorder 

Google Street View Procedures 

 

1) Type	in	school	address	into	Google	Earth.	
	

2) Zoom	in	until	1	km	grid	and	15	markers	within	the	grid	are	visible.	
	

3) Start	at	first	marker	and	repeat	steps	for	the	other	14	locations	in	the	1km	grid.	
	

4) Place	“person”	icon	on	the	closet	street	to	the	marker	to	activate	Google	street	view.	
	

5) For	all	15	locations,	through	a	360	degree	rotation,	you	will	be	assessing:	
	

1) Overall	condition	of	residential/non-residential	buildings	and	grounds	
2) Proportion	burned/boarded	up	or	abandoned	residential/non-residential	buildings	
3) Amount	of	graffiti	
4) Amount	of	Litter	

	
Residential	areas,	non-residential	areas	(commercial,	industrial),	or	mixed	areas	are	rated	with	
the	same	scales.	
	

6) Create	1-3	Note	fields	in	your	data	recording	table	and	record	any	information	you	feel	worth	
mentioning	when	doing	your	assessment.	
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1) Overall condition of most residential/non-residential buildings and grounds 

Do a 360 degree rotation looking for condition of buildings/grounds. Based on the scale below give the 

location a score and record it in the excel sheet for the corresponding school and location 1 under the 

buildings & grounds column (see example below). 

For this item, it is imperative that assessments are made based on an ideal instead of conditions 

being viewed relatively. For example a rater should not say to him/herself. “This is not too bad. I’ve 

seen much worse.” Ratings should be strictly based on the criteria given below. This minimizes bias 

due to the individual experiences of raters. 

Buildings: If possible look at condition of: roof (shingles), building (brick, siding, stucco, paint), 

windows/shutters, and stairs/porch 

Grounds: Look at condition of lawn, front yard (including landscaping), or any other part of each 

unit’s property other than the structure. 

1 – Excellent - Most buildings are in immaculate condition. No signs of disrepair. No building repair 

needed whatsoever. Immaculate/near perfect grounds, lots of landscaping. 

2 - Good – Most buildings are in good condition. Through you may prescribe a little building repair, 

overall buildings are in good condition. Clean and well-kept grounds. Grass cut; some landscaping 

3 - Fair – Most buildings could use some repair work. You would definitely recommend a moderate 

amount of building repair. Passable conditions with some attempt to keep property but moderate success. 

Little to no landscaping, some sign of disarray but still fairly decent appearance 

4 - Poor –Major overhaul needed to improve the appearance of these buildings. Lawn overgrown/weedy; 

dirty and unkempt grounds; little or no apparent regard for upkeep of grounds. 
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Building/Grounds – Excellent (Example 1) - (44°14'36.66"N 76°33'15.76"W):  

 
Building/Grounds – Excellent (Example 2) - 49°52'33.33" N 97°11'42.67" W):  
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Building/Grounds - Excellent (Example 3) - (49°52'31.46" N 97°11'17.65" W ): 

 
Building/Grounds - Good (Example 1) - (49°52'31.46" N 97°11'17.65" W ): 
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Building/Grounds - Good (Example 2) – (53°34'03.26" N 113°26'17.82" W):  

 
Building/Grounds - Good (Example 3) - (53°34'08.87" N 113°26'13.89" W): 
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Buildings/Grounds - Fair (Example 1) – (53°33'45.56" N 113°26'27.43" W):  

 
Buildings/Grounds - Fair (Example 3) – (53°36'08.74" N 113°27'13.69" W):  
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Buildings/Grounds - Fair (Example 3) – (53°36'08.74" N 113°27'13.69" W): 

 
Building/Grounds - Poor – (Example 1) - (53°34'16.87" N 113°26'52.35" W): 
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Building/Grounds - Poor – (Example 2) - (53°33'45.62" N 113°28'18.92" W): 

 
Building/Grounds - Poor – (Example 3): (49°54'55.18" N 97°08'06.68" W): 
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2) Proportion burned/boarded up or abandoned buildings 

Do a 360 degree rotation looking for vacant, abandoned, boarded up buildings. Based on the scale 

below give the location a score and record it in the excel sheet for the corresponding school and location 1 

under the vacant buildings column (see examples below). 

Raters code this for buildings that have clearly been vacated for a while. Evidence of this includes 

general disrepair and neglect in the extreme as well as more obvious signs such as boarded 

windows. This item is also coded if the building has been burned and hollowed out. 

1- None – No buildings are vacant 

2- Less than 1/3 - If 10 buildings, 1 to 2 are vacant 

3- One third to one half – If 10 buildings, 3 to 5 are vacant. 

4 - More than half – If 10 buildings, more than 5 are vacant. 

 

Vacant, abandoned, boarded up buildings (Example 1) - (53°33'55.20" N 113°25'20.60" 
W):  
 

 
 
 
 
 
 



 

124 

 

Vacant, abandoned, boarded up buildings (Example 2) - (53°33'44.73" N 113°28'24.80" W):  
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3) Amount of Graffiti 

Do a 360 degree rotation looking at Graffiti. Based on the scale below give the location a score and 

record it in the excel sheet for the corresponding school and location 1 under the graffiti column (see 

examples below). 

1  - None – no graffiti 

2 - A little – slightly noticeable (1-2 tags) 

3 - A moderate amount – a significant amount (3-5 tags) 

4 - A considerable amount – in great abundance (More than 5 tags) 

 
Graffiti – None - (49°52'12.22" N 97°09'38.27" W):  
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Graffiti - Slightly noticeable (1-2 tags) - (53°34'13.01" N 113°23'57.38" W):  
 

 
 
Graffiti - A moderate amount (3-5 tags) - (49°52'12.32" N 97°09'35.72" W ):  
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Graffiti - A considerable amount (More than 5 tags): 
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4) Amount of litter 

Do a 360 degree rotation looking for Garbage/Litter/Trash. Based on the scale below give the location a 

score and record it in the excel sheet for the corresponding school and location 1 under the garbage 

column (see examples below). 

1 - None – no litter 

2 – Very Little – the odd piece (1-2 pieces) 

3 - A little – slightly noticeable (3-10 pieces) 

4 - A moderate amount – a significant amount (11-20 pieces) 

5- A considerable amount – in great abundance (More than 20 pieces) 

 
Litter: None - (49°52'32.41" N 97°11'09.48" W):  
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Litter: A little (1-10 pieces) - (53°34'13.11" N 113°26'19.54" W):  
 

 
 
Litter: A moderate amount (11-20 pieces) - (53°33'40.42" N 113°28'42.62" W):  
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Litter: A considerable amount (20 + pieces) - (49°52'41.99" N 97°13'19.19" W): 
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Rural Areas 

1) If	a	large	portion	of	the	buffer	(i.e.	4	or	more	points)	is	in	a	wooded	area	or	water	with	no	
Google	street	view,	use	GIS	to	move	the	points	evenly	throughout	the	rest	of	the	buffer	and	
obtain	X	Y	coordinates.	

2) If	a	point	is	on	a	highway	with	no	buildings	move	down	the	road	to	where	there	are	buildings	(3	
or	more).	

3) If	there	are	less	than	3	buildings	in	the	360	degree	view,	move	down	the	road	to	where	there	
are	at	least	3	buildings.	

4) When	there	is	wooded	areas	in	part	of	the	360	assessment,	ignore	these	areas	when	making	the	
assessment.	

 

 


