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The main aim of this article is to investigate whether there is a significant long-term
association between bullying at school and drug use later in life. A meta-analysis is
presented based on results from major prospective longitudinal studies with available
unadjusted and adjusted effect sizes. Results are based on thorough systematic searches
of the literature across 19 databases and 63 journals. The unadjusted summary effect
size suggests that youth who bully are at least twice as likely compared with nonin-
volved students to use drugs later in life (OR � 2.22, 95% CI: 1.60–3.07). The adjusted
summary effect size is markedly reduced to an OR of 1.41 (95% CI: 1.20–1.66)
suggesting that a lot of variation in the final model is explained by other contributing
factors, while bullying has a significant yet small effect over and above the contribution
of these factors. Contributing factors include childhood risks falling within the indi-
vidual, family, and school domains that are significantly associated with both the
predictor and the outcome. It is concluded that school bullying, drug use, and other
problem behaviors are intercorrelated; thus, highlighting the need to create a meaning-
ful holistic framework for the prevention of drug problems and other associated mental,
emotional, and behavioral maladies. Implications for policy and practice arising from
these findings are discussed.
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A vast amount of research has attempted to
elucidate the association of substance use with
delinquency (Griffin, Botvin, Scheier, Diaz, &

Miller, 2000), serious aggression or violence
(Weiner, Sussman, Sun, & Dent, 2005), and
crime in general (Bennett, Holloway, & Far-
rington, 2008). These associations have been
replicated in empirical studies, and various the-
oretical models have been suggested to account
for the nature and, more importantly, the direc-
tion of this relationship (Parker & Auerhahn,
1998).

More recently, scientific interest has been
directed toward explaining the higher preva-
lence of substance use among a specific type of
aggressive children from the community,
namely students who bully (Adelmann, 2005).
Notably, some researchers have suggested a
long-term path from school bullying to sub-
stance use later in life (Carlisle & Rofes, 2007;
Niemela et al., 2011).

This direction of research could potentially
have important implications for policy and
practice, primarily because of its longitudinal
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perspective and its focus on noninstitutionalized
youth from the general community. Is there
indeed continuity from school bullying to sub-
stance use later in life? If so, it could be argued
that early school-based intervention initiatives
may have the potential to interrupt this longitu-
dinal path and to prevent substance use related
costs (e.g., health problems, hospitalization,
drug-related violence, school dropout, or an un-
successful life).

Theoretical Background

Prevalence of Bullying and Associated
Health, Emotional, and School Adjustment
Problems of Youth

School bullying is a subset of aggressive be-
havior but should not be equated with aggres-
sion (Salmivalli & Nieminen, 2002). Only re-
cently has there been consensus regarding the
definition of bullying to include three core mea-
sures, namely: (a) intentional aggressive behav-
iors, (b) that typically are repeated, and (c) that
usually occur in the context of a power imbal-
ance (Centers for Disease Control and Preven-
tion, 2014). This definition has been endorsed in
empirical research (Bradshaw, Waasdorp,
Goldweber, & Johnson, 2013; Espelage, Low,
Rao, Hong, & Little, 2014; Farrington, 1993),
although most measures of bullying in the pub-
lished literature fall short of adequately assess-
ing all three core features of the model. Re-
cently, more carefully designed studies have
demonstrated that bullying perpetration and
fighting are unique latent constructs and should
be tested separately in structural analyses (Es-
pelage et al., 2014, p. 342) although, admit-
tedly, bullying and other externalizing behav-
iors are correlated. Recent research also has
identified more sensitively the predictors asso-
ciated with children’s involvement in different
bullying roles as bullies, victims, or bully vic-
tims (Cook, Williams, Guerra, Kim, & Sadek,
2010; Salmivalli & Nieminen, 2002).

Bullying has received the attention of par-
ents, school authorities, and social media as it is
one of the most common forms of victimization
experienced by school-aged youth (Nansel,
Overpeck, Haynie, Ruan, & Scheidt, 2001).
Due and colleagues (2005) carried out perhaps
the largest study of the prevalence of being
bullied (sometimes or more often during the

present school term) among nationally repre-
sentative samples of 11–15 year olds in 28
western industrialized countries (surveying over
4,000 students per country on average). Overall,
18% of boys and 15% of girls were bullied
according to this criterion, but there was sub-
stantial variation between countries. For exam-
ple, in the United States 16% of boys and 11%
of girls were bullied and in the United King-
dom, 9% of boys and 7% of girls. Despite large
cross-national and cultural variations in preva-
lence rates, evidence suggests that school bul-
lying is pervasive in both high-income and low-
middle income countries.

These prevalence rates are a cause of concern
when one considers what seems to be a signif-
icant link between school bullying and a range
of physical, psychological, and behavioral prob-
lems. For example, based on multilevel models
adjusted for age and family affluence at the
individual and country level, Due and col-
leagues (2005) found that the odds ratios (ORs)
for physical symptoms (e.g., headache, stomach
ache, backache, or dizziness) among students
who were bullied weekly ranged in values from
1.83 to 2.11, suggesting that the odds for having
poor physical health were on average two times
higher for the victimized students than their
nonvictimized counterparts. Results of this
study showed an even greater association be-
tween victimization and psychological symp-
toms (such as feeling nervous, feeling low, dif-
ficulties in getting to sleep, morning tiredness,
feeling left out, loneliness, or helplessness). In a
different cross-national comparison study,
based on nationally representative samples of
113,200 students from 25 countries, a similar
pattern emerged (Nansel, Craig, Overpeck, Sa-
luja, & Ruan, 2004). Specifically, and despite
notable variations in prevalence rates across 25
countries, Nansel and colleagues (2004) found
that involvement in bullying was significantly
associated with poorer “psychosocial adjust-
ment,” defined by five composite measures,
namely health problems, emotional adjustment,
school adjustment, relationships with class-
mates, and alcohol use.

Any suggestion regarding the short-term neg-
ative impact of school bullying seems reason-
able even to the lay mind. On the other hand,
establishing the long-term adverse effects of
school bullying, and investigating whether chil-
dren involved in school bullying are more likely
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to be faced with adjustment problems later in
life, is more challenging. Previous systematic
reviews and meta-analyses support that expo-
sure to bullying during school years increases
the likelihood of adverse outcomes up to an
average of 6 to 7 years later on. Bullying is
linked to increased risk of depression (Far-
rington, Lösel, Ttofi, & Theodorakis, 2012;
Ttofi, Farrington, Lösel, & Loeber, 2011a), vi-
olence (Ttofi, Farrington, & Lösel, 2012), and
criminal offending, including acts of self-
reported delinquency and property offenses as
well as police arrests and official convictions
(Ttofi, Farrington, Lösel, & Loeber, 2011c).

Overall, meta-analytic findings from prospec-
tive longitudinal studies are in line with the
wider scientific literature on how school bully-
ing poses barriers to the long-term health devel-
opment of school youth. It follows that a long-
term association of school bullying with other
forms of problem behavior, such as drug use,
would be anticipated. However, the strength of
this association in the form of a standardized
measure is yet to be established. Furthermore,
while some study findings suggest a positive
association, findings from other studies do not.
To the best of our knowledge, no earlier meta-
analysis has investigated the link between
school bullying and later drug use by synthesiz-
ing the existing evidence across all available
studies.

School Bullying and Drug Use:
Theoretical Perspectives

A number of studies, primarily cross-
sectional in character, aimed to investigate the
strength of the relationship between bullying at
school (perpetration and victimization) and
drug use (e.g., Adelmann, 2005). Results sug-
gest that bullying perpetration at school is a
concurrent correlate (Bradshaw et al., 2013:
OR � 2.8; 95% CI [confidence interval] �
2.4–3.2) and long-term predictor (Farrington &
Ttofi, 2011: OR � 2.4; 95% CI � 1.2–4.8) of
drug use. Results for victims are less consistent.
While some studies suggest a strong association
between bullying victimization and substance
use (Kaltiala-Heino et al., 2000: OR � 2.3; 95%
CI: 1.5–3.4), others indicate a lower occurrence
of substance use among victims of bullying
compared with noninvolved students (Niemela
et al., 2011: OR � 0.6; 95% CI � 0.2–1.6).

More than 50 cross-sectional studies have
examined the association of school bullying and
drug use (Valdebenito, 2012). However, an im-
portant question arises with regard to what this
link actually means, especially when it comes to
the longer-term impact of early involvement in
risky behavior. Does bullying functions as a
causal factor for—or even as a stepping stone
toward—later drug use? Or should the reverse
direction of effect be assumed? Further still, are
aggressive, delinquent, and other high-risk
problem behaviors (including drug use) mani-
festations of the same underlying propensity
(e.g., a deviant or antisocial latent variable)? Or
do these problem behaviors constitute separate
domains with fairly distinct etiologies? These
questions are not trivial, and past empirical
studies followed distinct methodological ap-
proaches depending on the theoretical stance of
the investigators.

A number of studies have highlighted the
comorbidity of school bullying with other ex-
ternalizing problem behaviors such as conduct
problems, delinquency, alcohol, and drug use
(Bradshaw et al., 2013; Kaltiala-Heino, Rim-
pela, Rantanen, & Rimpela, 2000; Nansel et al.,
2003) as well as the shared variance in the risk
factors predicting these behaviors (Vaughn et
al., 2010). This methodological approach is
concordant with the position taken by a number
of theories, for instance social control theories
(e.g., Hirschi, 1969), which state that behaviors
such as aggression, delinquency, and drug use
co-occur not simply because they are influenced
by similar factors, but because they represent
manifestations of the same underlying con-
struct. With regard to the argument of comor-
bidity of externalizing problem behaviors,
based on analyses from three independent sam-
ples in the Pittsburgh Youth Study, Loeber,
Farrington, Stouthamer-Loeber, and Van Kam-
men (1998, p. 129) showed that aggression,
delinquency, conduct problems, and various
other challenging behaviors—including drug
use—were significantly intercorrelated.

Other researchers have emphasized the dis-
tinct nature of aggression, drug use, and other
forms of delinquent behavior, as opposed to
them being components of a more general sin-
gle-factor behavioral domain (e.g., Farrell,
Kung, White, & Valois, 2000). They argued that
a better understanding of the developmental tra-
jectories of specific problem behaviors could
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contribute toward efforts to identify age ranges
when prevention efforts directed at specific
problem behaviors are most likely to be suc-
cessful (Farrell, Sullivan, Esposito, Meyer, &
Valois, 2005). Establishing a clear developmen-
tal sequence in various problem behaviors is a
rather challenging task, and empirical evidence
does not seem to clarify whether drug use pre-
cedes or follows aggression.

While a notable body of research argues that
substance use may function as a trigger for
subsequent aggression and violence because of
physiological changes (Yudko, Blanchard, Hen-
rie, & Blanchard, 1997) or because of the in-
volvement of drug users with deviant/delin-
quent groups (Bui, Ellickson, & Bell, 2000), a
number of empirical studies suggest the oppo-
site; namely, that drug use may function as a
coping mechanism against the experience of
stressful life events, including school bullying
and peer victimization. Coping theory proposes
that adolescents engage in high-risk behaviors
to cope with increased negative affects resulting
from exposure to victimization (Lazarus, 1993).
Because bullying is characterized by repeated
aggressive acts over time against less powerful
(physically or emotionally) individuals, it is
plausible that victims of school bullying may
engage in substance use as a (maladaptive) way
of coping with their negative school experi-
ences. Carlyle and Steinman’s (2007) research
supports the argument that the co-occurrence of
aggressive behavior and substance use might
reflect an adolescent’s attempt to cope with
victimization and peer rejection.

A somewhat similar theoretical framework is
that of Agnew’s (1992) general strain theory of
crime and deviance, which has been applied in
the area of school bullying research to explain
the higher prevalence of self-harm exhibited by
bullied compared with nonbullied students (Hay
& Meldrum, 2010). Both coping theory and
general strain theory could explain the higher
prevalence of substance use among school bul-
lies. Specifically, a recent systematic review and
meta-analysis of 153 studies (Cook et al., 2010,
p. 75) concluded that the typical bully is one
who has negative self-related cognitions, comes
from a family environment characterized by
conflict and poor parental monitoring, and is
more likely to perceive his or her school as
having a negative atmosphere. One may argue
that the “typical bully” is more likely to be

involved in drug use as a way to cope with
stressful life experiences within the family and
school.

Most longitudinal research on the association
of school bullying with substance use is based
on a theoretical framework that presupposes a
specific direction of effect. However, and de-
spite the availability of longitudinal data, very
little is known about the actual temporal order
of these constructs, and whether paths between
these constructs may be acting simultaneously
or whether one of these variables precedes the
other. Although the majority of the existing
literature has assumed a specific direction of
effect (from either bullying to substance use or
the reverse), it may be desirable to examine
reciprocal effects between these variables. A
scarce number of studies have examined such
bidirectional effects with a focus on school bul-
lying. For example, based on prospective lon-
gitudinal data from 4,000 Australian adoles-
cents, Marsh and colleagues (2004, p. 100)
investigated the causal ordering between school
bullying, depression, and self-esteem and estab-
lished that school bullying at Time1 led to lower
self-concepts and higher depression at Time 2,
while higher levels of self-concept and lower
levels of depression at Time 1 resulted in lower
levels of subsequent bullying at Time 2. Look-
ing at a wider body of literature, based on a
nationally representative sample of 3,614
American adolescents aged 12 to 17, Begle and
colleagues (2011) hypothesized longitudinal bi-
directional associations between interpersonal
victimization and “high-risk behavior” (based
on substance use and delinquency). Of interest
to the authors, this hypothesis was fully sup-
ported for male but not for female adolescents.
Similarly, Weiner and colleagues (2005) found
that illegal drug use predicted violence and vic-
timization 5 years later, and that earlier victim-
ization also was associated with later illegal
drug use.

The Current Study

Within the described theoretical and empiri-
cal context, this study presents a meta-analysis
aiming to investigate the long-term link be-
tween school bullying and drug use. In partic-
ular, it investigates whether bullying might be
related to later drug use because of some con-
founding variable (e.g., low social class) that
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predicts both. The role of confounding variables
can be addressed by investigating to what extent
bullying predicts later drug use after controlling
for them (Baron & Kenny, 1986). Therefore,
this meta-analysis will present data from studies
that present unadjusted and adjusted effect sizes
(i.e., after controlling for other major childhood
risk factors that are related to both school bul-
lying and later outcomes). This approach pro-
vides an estimate of the unique contribution of
school bullying in drug use over and above the
effect of other confounding factors. To the best
of our knowledge, this is the first known meta-
analysis that investigates the link between bul-
lying and later drug use based on prospective
longitudinal studies.

The study is part of a wider British Academy
Project on “Health and Criminal Outcomes of
Children Involved in School Bullying.” Within
this project, two special issues of peer-reviewed
journals have been organized (Farrington, Ttofi,
& Lösel, 2011; Ttofi, Farrington, & Lösel,
2011b) in which data from longitudinal studies
were analyzed to investigate the association be-
tween school bullying and various internalizing
(e.g., anxiety, depression) and externalizing
(e.g., delinquency, violence) problems in later
life. Research groups of 29 longitudinal studies
participated by providing unpublished data in
line with the aims of the project (Farrington et
al., 2012).

All contributors to the British Academy Proj-
ect were asked to investigate: (a) the strength of
the relationship between school bullying and
later outcomes, and (b) whether this relationship
is still significant after controlling for earlier
major childhood risk factors (e.g., child, paren-
tal, child rearing, peer, school, socioeconomic,
and neighborhood) that are significantly corre-
lated with both the predictors (bullying perpe-
tration and victimization) and the outcomes.
The contributors were explicitly told that all
results were important irrespective of their sta-
tistical significance and in fact this can be seen
in the published articles of the two edited vol-
umes (Farrington et al., 2011; Ttofi et al.,
2011b). In this way, relatively robust conclu-
sions could be drawn about the extent to which
school bullying may predict various internaliz-
ing and externalizing problems over and above
the contribution of earlier risk factors.

The present study followed the same analytic
approach, using drug use as an outcome. Drug

use was not the focus in either of the above-
mentioned edited volumes, although results on
drug use have been reported in some of these
studies as an outcome different from delinquent
or antisocial behavior. Therefore, relevant re-
sults, along with further published studies that
fall outside the special issues, were combined in
a meta-analytic investigation.

Method

Searching Strategies and
Inclusion/Exclusion Criteria

Beyond activities related to the British Acad-
emy Project, extensive literature searches also
were carried out. A detailed description of them
can be found in a report that was prepared for
the Swedish National Council for Crime Pre-
vention (Farrington et al., 2012). It can be
downloaded for free from (http://www.bra.se).
In total, the same searching strategies were car-
ried out in 19 electronic databases, and a total of
63 journals were hand-searched either online or
in print. The searching for relevant articles for
this review was completed at the end of May,
2014.

Table 1 reports the total number of longitu-
dinal studies that were included in the present
review. In total, 30 reports on the association of
school bullying with later drug use were lo-
cated. These reports were based on data analy-
ses from 18 different prospective longitudinal
studies. Because more than one published (or
unpublished) report could contain data corre-
sponding to the same longitudinal study, the
table is divided into two parts. Initially, the table
presents the “included reports” from each lon-
gitudinal study on which the current meta-
analysis is based. Then, the table presents “ex-
cluded reports,” namely reports relevant to each
longitudinal study that were excluded from the
meta-analysis, although they were relevant to
the aims of this review. The table also presents
acronyms of the included studies. The reasons
for inclusion and exclusion of reports are ex-
plained below.

The following inclusion criteria were set in
advance (i.e., before commencement of
searches) for both published and unpublished
reports that were incorporated in the meta-
analytic part of this review: The report clearly
indicates that it is concerned with school bully-
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ing and not with other more general forms of
peer aggression and victimization. Bullying is a
special type of aggressive behavior and should
not be equated with aggression (Salmivalli &
Nieminen, 2002).

The report presents data that are prospective
longitudinal in character and chronologically
the predictor (bullying perpetration and/or vic-
timization) precedes the outcome (drug use). At
Time 1/Baseline period (i.e., when school bul-
lying was measured), study participants were
school-age children from the community. At
the follow-up period (i.e., Time 2/Wave 2),
the outcome variable of interest is drug use. The
report has quantitative data and sufficient statis-
tical information to allow the calculation of an
effect size.

We also included follow-up/intervention
studies (with before and after measures) since
various bullying prevention programs targeted
both health-related problems (e.g., depression)
and other behavioral problems. In this case, we
asked each program evaluator for specific data

analyses for the control group that did not re-
ceive the intervention. We did not ask for data
analyses based on the experimental children
because, in the case of efficacious interventions,
a reduction in bullying might be followed by a
reduction in health or other behavioral out-
comes. Specifically, we asked the program eval-
uators to examine whether bullying at the base-
line (i.e., before the implementation of the
program) predicted drug use in the follow-up
period (i.e., after the implementation of the pro-
gram) for the control group only. Other pub-
lished articles also utilized this analytical ap-
proach (e.g., Fekkes, Pijpers, Fredriks, Vogels,
& Verloove-Vanhorick, 2006, with depression
as an outcome). One study would have been
included if results from relevant data analyses
had been provided (Amundsen & Ravndal,
2010). Another prospective longitudinal and in-
tervention study is included (i.e., the Raising
Healthy Children Study) because the authors
present data analyses ensuring that the preven-
tive intervention did not confound the predic-

Table 1
A Total of 30 Published/Unpublished Reports Corresponding to 18 Longitudinal Studies

Reports of longitudinal studies included in the meta-analysis

Australian Temperament Project (ATP; J. Renda, S. Vassallo, & B. Edwards, personal communication, July 16, 2010)
Cambridge Study in Delinquent Development (CSDD; Farrington & Ttofi, 2011)
Christchurch Health and Development Study (CHDS; Gibb et al., 2011)
Edinburgh Study of Youth Transitions and Crime (ESYTC; S. McVie, personal communication, December 22, 2010)
Erlangen-Nuremberg Longitudinal Study of Bullying (ENLSB; Bender & Lösel, 2011; Lösel et al., 2008)
‘From a Boy to a Man’ Finnish Longitudinal Study (FLS; Niemela et al., 2011); substudy of the Nationwide 1981 Birth

Cohort Study
Great Smokey Mountain Study (GSMS; Wolke et al., 2013)
International Youth Development Study (IYDS; Hemphill et al., 2011)
Raising Healthy Children Project (RHCP; Kim et al., 2011)

Reports of longitudinal studies excluded from the meta-analysis

Australian Temperament Project (Renda et al., 2011; Vassallo et al., 2014)
Cambridge Study in Delinquent Development (Farrington, 1993)
Implementation of the OBPP in Norway (Amundsen & Ravndal, 2010)
Qualitative Retrospective Study of Long-Term Effects of School Bullying (Carlisle & Rofes, 2007)
“From a Boy to a Man” Finnish Longitudinal Study; substudy of the Nationwide 1981 Birth Cohort Study (Haavisto et

al., 2004, 2005; Kumpulainen & Roine, 2002; Sourander et al., 2006 Sourander, Jensen, Rönning, Elonheimo, et al.,
2007; Sourander, Jensen, Rönning, Niemelä, et al., 2007; Sourander et al., 2011)

National Longitudinal Survey of Youth 1997 (Higgins et al., 2012; Wong, 2009)
Norwegian Short-Term Follow-Up Study (Nrugham et al., 2008)
Project RED (Forster et al., 2013)
Retrospective Study of Gay Men, Lesbian and Bisexual People in the United Kingdom (Warner et al., 2004)
Short-Term Follow-Up Study in Midwestern Middle Schools (Espelage et al., 2014)
Short-Term Follow-Up Study in Spain (Gamez-Guadix et al., 2013)
STUDY-70 Project: Follow-up Study of Finnish Inpatient Adolescents (Luukkonen et al., 2011)

Notes. Published and unpublished reports corresponding to each longitudinal study are indicated via citations in parenthesis.
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tive analyses (Kim, Catalano, Haggerty, & Ab-
bott, 2011, p. 137).

Reports could be excluded from the meta-
analysis for more than one reason as shown
next. The following criteria were set in advance
for the exclusion of reports from the meta-
analysis despite their relevance to the aims of
the current review: Studies with a retrospective
measure of school bullying (i.e., retrospective
longitudinal studies) were excluded because
there was no control of retrospective bias in
such designs (e.g., Warner et al., 2004). Longi-
tudinal studies in which there was an overlap in
the time measurement of the predictor and the
outcome also were excluded. For example, in
one report relating to the National Longitudinal
Survey of Youth (Higgins, Khey, Dawson-
Edwards, & Marcum, 2012), bullying was mea-
sured to age 12, while a dichotomous measure
of marijuana use at any time in the participants’
life also was used, providing a potential overlap
between the predictor and the outcome.

Studies based on qualitative data also were
excluded (e.g., Carlisle & Rofes, 2007) because
such studies do not allow the calculation of an
effect size. Reports with quantitative data but
insufficient statistical information to allow the
calculation of an effect size also were excluded
(Farrington, 1993). Results of studies should be
based on children from the community and not
on clinic samples (Luukkonen, Riala, Hakko, &
Rasanen, 2011) so that results could be gener-
alizable to the wider school population.

Drug offenses, which included importing, ex-
porting, delivering, and other drug-related ac-
tivities, were not used as a proxy for “drug use”
(Luukkonen et al., 2011). For another study, the
“From a Boy to a Man” Finnish Longitudinal
Study, we report effect sizes on “illicit drug
use” from the Niemela et al. (2011) article and
exclude previous reports (i.e., Sourander et al.,
2006, Sourander, Jensen, Rönning, Elonheimo,
et al., 2007; Sourander et al., 2011) that present
data on drug offenses. A third study also was
excluded as “selling drugs” could not be used as
a proxy to drug use (Wong, 2009).

Reports also were excluded when bullying
and drug use were used as predictors of another
outcome measure, such as depression (Haavisto
et al., 2004), suicidal ideation (Haavisto et al.,
2005; Nrugham, Larsson, & Sund, 2008), dif-
ferences in sexual preference (Warner et al.,
2004), or delinquency (Higgins et al., 2012).

Reports in which the predictor was part of a
wider theoretical construct (e.g., peer aggres-
sion and conduct problems in general) also were
excluded (Kumpulainen & Roine, 2002).

Reports in which the outcome measure (i.e.,
drug use) was part of a wider theoretical con-
struct (e.g., a total antisocial behavior scale)
also were excluded (Renda, Vassallo, & Ed-
wards, 2011; Vassallo, Edwards, Renda, & Ol-
sson, 2014). Reports in which data analyses
presented effect sizes for general substance use
(i.e., a combined measure of drug use with
alcohol use and/or tobacco use) were excluded
(Espelage et al., 2014; Forster et al., 2013; Ga-
mez-Guadix, Orue, Smith, & Calvete, 2013).
The current meta-analytic investigation focuses
specifically on the long-term association of
school bullying with drug use only.

For the From a Boy to a Man Finish Longi-
tudinal study, one report presented only unad-
justed effect sizes (Sourander, Jensen, Rönning,
Niemelä, et al., 2007) and was excluded from
the meta-analysis because a more recent report
provided both unadjusted and adjusted effect
sizes (Niemela et al., 2011). For the Great
Smokey Mountain Study, only one report was
available, presenting unadjusted effect sizes
only (Wolke, Copeland, Angold, & Costello,
2013). In the current article, a summary effect
size across all included studies is presented with
and without the inclusion of this study so that
fair estimates can be made with regard to the
actual reduction in the effect size once con-
founds are controlled (see later in the Results
section).

While a number of reports present data anal-
yses based on drug dependence (e.g., Gibb,
Horwood, & Fergusson, 2011) or drug use in
general (e.g., S. McVie, personal communica-
tion, December 22, 2010; Niemela et al., 2011),
some reports present data analyses separately
for different types of drugs (e.g., J. Renda, S.
Vassallo, & B. Edwards, personal communica-
tion, July 16, 2010; Wolke et al., 2013). Table 2
describes the outcome measures used to obtain
relevant effect sizes for each longitudinal study
as well as information about study location,
sample size, and the type of covariates that were
controlled when obtaining an adjusted effect
size. Moderator variables that can be used in
metaregressions to explain possible heterogene-
ity in the effect size measures also are presented
in Table 2. Moderator variables included the

14 TTOFI, FARRINGTON, LÖSEL, CRAGO, AND THEODORAKIS

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.



T
ab

le
2

D
es

cr
ip

ti
on

of
St

ud
ie

s
U

se
d

in
M

et
a-

A
na

ly
si

s

St
ud

y
na

m
e,

lo
ca

tio
n

(s
am

pl
e

si
ze

)
A

ge
at

pr
ed

ic
to

rs
m

ea
su

re
m

en
t

an
d

at
fo

llo
w

-u
p

D
at

a
so

ur
ce

N
um

be
r/

ty
pe

of
co

nt
ro

ls

A
us

tr
al

ia
n

T
em

pe
ra

m
en

t
Pr

oj
ec

t
(A

T
P)

V
ic

to
ri

a,
A

us
tr

al
ia

(N
�

1,
35

9)

B
ul

ly
in

g:
13

.5
V

ic
tim

iz
at

io
n:

13
.5

Fo
llo

w
-U

p:
23

.5
Se

lf
-R

ep
or

ts
on

“m
ar

iju
an

a”
an

d
“o

th
er

ill
ic

it”
dr

ug
us

e
(s

ep
ar

at
e

ite
m

s)

14
C

ov
ar

ia
te

s
(p

ro
bl

em
s

w
ith

un
de

rs
ta

nd
in

g;
m

ot
he

r
sm

ok
in

g;
fa

th
er

sm
ok

in
g;

m
ot

he
r

dr
in

ki
ng

;
fa

th
er

dr
in

ki
ng

;
m

ot
he

r
ed

uc
at

io
n;

fa
th

er
ed

uc
at

io
n;

oc
cu

pa
tio

n
of

m
ot

he
r;

oc
cu

pa
tio

n
of

fa
th

er
;

ag
e

of
m

ot
he

r
at

ba
se

lin
e;

ag
e

of
fa

th
er

at
ba

se
lin

e;
lo

w
pa

re
nt

al
m

on
ito

ri
ng

;
ha

rs
h

pa
re

nt
al

di
sc

ip
lin

e;
de

vi
an

t
pe

er
s)

C
am

br
id

ge
St

ud
y

in
D

el
in

qu
en

t
D

ev
el

op
m

en
t

(C
SD

D
)

L
on

do
n,

E
ng

la
nd

(N
�

40
6)

B
ul

ly
in

g:
14

V
ic

tim
iz

at
io

n:
N

A
Fo

llo
w

-U
p:

29
.5

Se
lf

-R
ep

or
ts

on
dr

ug
us

e
20

C
ov

ar
ia

te
s

(h
ig

h
da

ri
ng

;
hy

pe
ra

ct
iv

ity
;

hi
gh

cl
um

si
ne

ss
;

lo
w

no
n-

ve
rb

al
IQ

;
lo

w
ve

rb
al

IQ
;

lo
w

at
ta

in
m

en
t;

hi
gh

ex
tr

av
er

si
on

;
hi

gh
ne

ur
ot

ic
is

m
;

lo
w

po
pu

la
ri

ty
;

lo
w

he
ig

ht
;

lo
w

w
ei

gh
t;

co
nv

ic
te

d
pa

re
nt

;
de

lin
qu

en
t

si
bl

in
g;

yo
un

g
m

ot
he

r;
po

or
ch

ild
re

ar
in

g;
di

sr
up

te
d

fa
m

ily
;

lo
w

fa
m

ily
in

co
m

e;
po

or
ho

us
in

g;
lo

w
so

ci
al

cl
as

s;
la

rg
e

fa
m

ily
si

ze
)

C
hr

is
tc

hu
rc

h
H

ea
lth

an
d

D
ev

el
op

m
en

t
St

ud
y

(C
H

D
S)

a
C

hr
is

tc
hu

rc
h,

N
ew

Z
ea

la
nd

(N
�

98
5)

B
ul

ly
in

g:
11

.7
5

V
ic

tim
iz

at
io

n:
14

Fo
llo

w
-U

p:
23

Se
lf

-R
ep

or
ts

on
dr

ug
de

pe
nd

en
ce

16
C

ov
ar

ia
te

s
(g

en
de

r;
ch

ild
ho

od
co

nd
uc

t
pr

ob
le

m
;

ch
ild

ho
od

se
xu

al
ab

us
e;

de
vi

an
t

pe
er

af
fil

ia
tio

ns
;

pa
re

nt
al

at
ta

ch
m

en
t;

ch
ild

ho
od

ph
ys

ic
al

ab
us

e;
IQ

le
ve

l;
pa

re
nt

al
hi

st
or

y
of

ill
ic

it
dr

ug
us

e;
fa

m
ily

liv
in

g
st

an
da

rd
s;

ch
ild

ho
od

an
xi

et
y;

w
ith

dr
aw

al
at

ag
e

7–
9;

te
ac

he
r-

ra
te

d
ac

ad
em

ic
pr

og
re

ss
;

pa
re

nt
al

hi
st

or
y

of
cr

im
in

al
of

fe
nd

in
g;

m
at

er
na

l
ed

uc
at

io
n;

m
at

er
na

l
ag

e
at

ch
ild

’s
bi

rt
h;

ch
an

ge
of

pa
re

nt
s)

E
di

nb
ur

gh
St

ud
y

of
Y

ou
th

T
ra

ns
iti

on
s

an
d

C
ri

m
e

(E
SY

T
C

)
E

di
nb

ur
gh

,
E

ng
la

nd
(N

�
4,

29
9)

B
ul

ly
in

g:
13

V
ic

tim
iz

at
io

n:
13

Fo
llo

w
-U

p:
14

Se
lf

-R
ep

or
ts

on
dr

ug
us

e
10

C
ov

ar
ia

te
s

(g
en

de
r;

so
ci

o-
ec

on
om

ic
st

at
us

;
im

pu
ls

iv
ity

;
pe

er
de

lin
qu

en
cy

;
pa

re
nt

al
se

pa
ra

tio
n;

pa
re

nt
al

su
pe

rv
is

io
n;

pa
re

nt
al

co
nfl

ic
t;

pa
re

nt
al

pu
ni

sh
m

en
t;

ne
ig

hb
or

ho
od

de
pr

iv
at

io
n;

co
m

m
itm

en
t

to
sc

ho
ol

)
(t

ab
le

co
nt

in
ue

s)

15SCHOOL BULLYING AND DRUG USE: META-ANALYSIS

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.



T
ab

le
2

(c
on

ti
nu

ed
)

St
ud

y
na

m
e,

lo
ca

tio
n

(s
am

pl
e

si
ze

)
A

ge
at

pr
ed

ic
to

rs
m

ea
su

re
m

en
t

an
d

at
fo

llo
w

-u
p

D
at

a
so

ur
ce

N
um

be
r/

ty
pe

of
co

nt
ro

ls

E
rl

an
ge

n-
N

ur
em

be
rg

L
on

gi
tu

di
na

l
St

ud
y

of
B

ul
ly

in
g

(E
N

L
SB

)
B

av
ar

ia
,

G
er

m
an

y
(N

�
48

)

B
ul

ly
in

g:
15

.5
4

V
ic

tim
iz

at
io

n:
15

.5
4

Fo
llo

w
-U

p:
24

.6
4

Se
lf

-R
ep

or
ts

on
dr

ug
us

e
3

C
ov

ar
ia

te
s

(f
am

ily
pr

ob
le

m
s

co
m

pr
eh

en
si

ve
in

de
x;

C
B

C
L

in
te

rn
al

iz
in

g
sc

or
e;

C
B

C
L

ex
te

rn
al

iz
in

g
sc

or
e)

“F
ro

m
a

B
oy

to
a

M
an

”
Fi

nn
is

h
L

on
gi

tu
di

na
l

St
ud

y
(F

L
S)

Fi
nl

an
d

(n
at

io
nw

id
e

st
ud

y)
(N

�
2,

30
4)

B
ul

ly
in

g:
8

V
ic

tim
iz

at
io

n:
8

Fo
llo

w
-U

p:
18

Se
lf

-R
ep

or
ts

on
ill

ic
it

dr
ug

us
e

5
C

ov
ar

ia
te

s
(p

ar
en

ta
l

ed
uc

at
io

n
le

ve
l;

fa
m

ily
st

ru
ct

ur
e

R
ut

te
r

to
ta

l
sc

or
e

at
A

ge
8;

Y
A

SR
to

ta
l

sc
or

e;
us

e
of

ot
he

r
ty

pe
s

of
dr

ug
s

at
ag

e
18

)
G

re
at

Sm
ok

ey
M

ou
nt

ai
n

St
ud

y
(G

SM
S)

N
or

th
C

ar
ol

in
a,

U
SA

(N
�

1,
27

3)

B
ul

ly
in

g:
12

.5
V

ic
tim

iz
at

io
n:

12
.5

Fo
llo

w
-U

p:
22

.5
Se

lf
-R

ep
or

ts
on

“m
ar

iju
an

a
us

e”
an

d
“o

th
er

ill
ic

it
dr

ug
us

e”
0

C
ov

ar
ia

te
s

(a
dj

us
te

d
ef

fe
ct

si
ze

s
fo

r
“r

is
ky

or
ill

eg
al

(i
lle

ga
l

be
ha

vi
or

in
ad

ul
th

oo
d,

”
w

hi
ch

in
cl

ud
es

dr
ug

,
ar

e
pr

es
en

te
d)

In
te

rn
at

io
na

l
Y

ou
th

D
ev

el
op

m
en

t
St

ud
y

(I
Y

D
S)

V
ic

to
ri

a,
A

us
tr

al
ia

(N
�

68
7

Y
ea

r
7

an
d

70
1

Y
ea

r
10

st
ud

en
ts

)

B
ul

ly
in

g:
14

.4
V

ic
tim

iz
at

io
n:

14
.4

Fo
llo

w
-U

p:
16

.9
Se

lf
R

ep
or

ts
on

m
ar

iju
an

a
us

e
9

C
ov

ar
ia

te
s

(p
ar

en
ta

l
at

tit
ud

es
fa

vo
ra

bl
e

of
dr

ug
us

e;
ge

nd
er

;
im

pu
ls

iv
ity

;
at

te
nt

io
n

de
fic

its
;

ac
ad

em
ic

fa
ilu

re
;

po
or

fa
m

ily
m

an
ag

em
en

t;
fa

m
ily

hi
st

or
y

of
an

tis
oc

ia
l

be
ha

vi
or

;
fa

m
ily

co
nfl

ic
t;

an
tis

oc
ia

l
pe

er
s)

R
ai

si
ng

H
ea

lth
C

hi
ld

re
n

Pr
oj

ec
t

(R
H

C
P)

Pa
ci

fic
N

or
th

w
es

t
U

SA
(N

�
95

7)

B
ul

ly
in

g:
11

.5
V

ic
tim

iz
at

io
n:

N
A

Fo
llo

w
-U

p:
21

.5
2

Se
lf

R
ep

or
ts

on
m

ar
iju

an
a

us
e

6
C

ov
ar

ia
te

s
(g

en
de

r;
et

hn
ic

ity
;

lo
w

in
co

m
e

st
at

us
;

im
pu

ls
iv

ity
;

po
or

fa
m

ily
m

an
ag

em
en

t;
an

tis
oc

ia
l

pe
er

af
fil

ic
at

io
n)

N
ot

es
.

N
A

�
no

t
ap

pl
ic

ab
le

.
a

T
he

ef
fe

ct
si

ze
fo

r
vi

ct
im

iz
at

io
n

w
as

ad
ju

st
ed

fo
r

ba
se

d
on

14
co

va
ri

at
es

.
Fo

r
bu

lly
in

g
pe

rp
et

ra
tio

n
ve

rs
us

dr
ug

us
e,

th
e

au
th

or
s

ha
ve

co
nt

ro
lle

d
fo

r
ei

th
er

14
or

16
co

va
ri

at
es

de
pe

nd
in

g
on

th
e

ag
e

of
pa

rt
ic

ip
an

ts
(a

s
re

su
lts

ar
e

sh
ow

n
se

pa
ra

te
ly

fo
r

bu
lly

in
g

in
ea

rl
y

ch
ild

ho
od

an
d

ad
ol

es
ce

nc
e)

.
W

e
as

su
m

ed
a

to
ta

l
co

nt
ro

l
of

16
co

va
ri

at
es

in
th

e
to

ta
l

su
m

m
ar

y
ef

fe
ct

si
ze

fo
r

bu
lly

in
g

pe
rp

et
ra

tio
n

ve
rs

us
dr

ug
us

e.

16 TTOFI, FARRINGTON, LÖSEL, CRAGO, AND THEODORAKIS

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.



age at the baseline when bullying was measured
(range in years: 8.00 to 15.54; M � 12.71;
SD � 2.32), the age at the follow-up period
when drug use was measured (range in years:
14.00 to 29.50; M � 21.38; SD � 4.92), the
length of the follow-up period measured in
years (range: 1.00 to 15.50; M � 8.67; SD �
4.72), and the number of confounds controlled
when estimating the adjusted effect size (range:
3 to 20; M � 10.38; SD � 5.88).

Combining Effect Sizes Within a Report
Relevant to an Outcome Measure

Each manuscript could report more than one
effect size that could be categorized under drug
use. The following rules were set to select an
appropriate effect size that would justify inclu-
sion of a report in the meta-analysis.

If a manuscript reported effect sizes sepa-
rately for younger versus older students, we
combined the two measures of association (e.g.,
Gibb et al., 2011; Hemphill et al., 2011). We did
not find any study with effect sizes reported
separately for different gender or ethnic groups.

With regard to the predictor, if different
effect sizes were reported separately for each
group (e.g., separate parent- or teacher-rated
bullying) and the manuscript also provided a
combined measure across all groups (e.g.,
based on a combined parent–teacher report in
Gibb et al., 2011), then we chose the latter
combined measure. Reports relating to two
studies (J. Renda, S. Vassallo, & B. Edwards,
personal communication, July 16, 2010;
Wolke et al., 2013) provided separate effect
sizes for marijuana use and other illicit drugs
because of the higher prevalence rate of the
former illicit drug. These effect sizes were
combined for each study.

Combining Effect Sizes Across Reports
Relating to the Same Longitudinal Study

As indicated in Table 1, 30 reports from 18
longitudinal studies were included in our review
(but not necessarily in the meta-analysis). When
separate reports relating to the same longitudi-
nal study presented different effect sizes (e.g.,
because of differences in the sample size or in
the follow-up period that the authors used), the
combination of effect sizes across reports is not
straightforward as these effect sizes are based

on dependent samples. These dependencies
must be taken into account because ignoring
them will result in standard errors that are too
small; in this case, the meta-analyst would need
to identify independent sets for analysis (Wil-
son, 2010).

As a general rule, we chose the most recent
published article. This was the case with the
Erlangen-Nuremberg Longitudinal Study of
Bullying, for which we have chosen the Bender
and Lösel (2011) article over older reports (i.e.,
Lösel, Bender, Fehn, & Schulze, 2008). In some
cases, older reports provided data consistent
with the inclusion criteria set in advance. For
example, in the Australian Temperament Proj-
ect effect sizes were based on an older report (J.
Renda, S. Vassallo, & B. Edwards, personal
communication, July 16, 2010) and more recent
articles (Renda et al., 2011; Vassallo et al.,
2014) were excluded for reasons explained
above. Table 3 provides the actual effect sizes
used in the meta-analyses.

Results

Predictive Association Between Bullying
Perpetration at School and Drug Use Later
in Life: Unadjusted and Adjusted
Effect Sizes

Nine studies provided effect sizes on the as-
sociation of bullying perpetration with later
drug use (see Table 3). Among the includable
studies, one had a 1-year follow-up (i.e., time
lag between the measurement of the predictor
and the outcome measure), another had 2.5
years of follow-up, a third study had a 9-year
follow-up, whereas the remainder of studies had
at least a 10-year follow-up (see Table 2). In the
meta-analysis, results are presented in the form
of odds ratio (OR), with an OR larger than the
value of 1 suggesting that the odds of drug use
are greater for bullies than for noninvolved chil-
dren (and with the value of 1 indicating no
significant difference between the two groups).
The reference group, namely noninvolved stu-
dents, includes children who indicated in the
relevant studies that they were not involved in
school bullying incidents as perpetrators, vic-
tims, or bully victims. ORs are presented with
their accompanying CIs. CIs with a value of 1
suggest a nonsignificant effect that could be
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attributable to the actual numbers in dichoto-
mies or low base rates of drug use, or to other
attributes.

The random effects computational model has
been used for the calculation of the summary
effect size as it provides more balanced study
weights (Borenstein, Hedges, Higgins, & Roth-
stein, 2009). All includable studies are based on
large samples (see Table 2). The Erlangen-
Nuremberg Longitudinal Study of Bullying
(ENLSB) was an outlier, providing an unad-
justed effect size of OR � 16.32 (and an ad-
justed effect size of OR � 6.90) despite the
9-year gap in measurement points. The substan-
tially larger effects provided in this study are
attributable to the study design that included an
oversampling of school bullies and victims
(Bender & Losel, 2011, p. 100). Data from the
ENLSB were excluded because their inclusion
in the meta-analysis would lead to a potential
overestimation of the summary effect size.

Thus, meta-analytic results are based on the
eight remaining studies and provide information
on the association of bullying perpetration with
drug use later in life. The unadjusted summary
effect size across these studies was OR � 2.31
(95% CI: 1.69 to 3.14). For one study (i.e., the
Great Smokey Mountain Study), only an unad-
justed effect size (with an OR of 3.75; 95% CI:
1.62 to 8.68) was available. Within this meta-
analytic investigation, comparisons are made
between studies that provided both unadjusted
and adjusted effect sizes so that fair estimates
are made about the unique contribution of
school bullying on later drug use while holding

the number of comparison studies constant. In
the final meta-analytic model, the unadjusted
summary effect size for the remaining seven
studies was OR � 2.22 (95% CI: 1.60 to 3.07;
p � .0001), suggesting that youth who bully, on
average are twice as likely as controls (i.e.,
noninvolved students) to be using drugs later in
life (see Figure 1). This is a substantial effect
given that, across studies, the time lag between
the two measurement points was an average of
9 years (range in years: 1.00 to 15.50; M �
8.67; SD � 4.72). The individual effect sizes for
all studies are shown in Figure 1.

Individual reports for each longitudinal study
attempted to examine the unique contribution of
school bullying to drug use later in life, namely
the extent to which bullying perpetration signif-
icantly predicted drug use after controlling for
significant confounding factors that were asso-
ciated with both the predictor and the outcome.
The actual confounding factors used for statis-
tical controls in each study are shown on Table
2. The degree of consistency of statistical con-
trols across studies is an important matter when
investigating the unique effect of one factor
over and above other confounding factors. As
indicated in Table 2, a reasonable level of con-
sistency exists across reports with regard to
earlier confounding factors falling within the
family domain, such as parental substance use
or parental attitudes favoring substance use (in
ATP, CHDS, and IYDS studies), earlier mea-
sures of some sort of family functioning such as
poor parental monitoring or discipline (in ATP,
ESYTC, IYDS, and RHCP studies), family SES

Figure 1. Bullying perpetration versus drug use: Unadjusted effect size.
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(in CSDD and CHDS studies) and family struc-
ture (in CSDD and FLS studies). Earlier child-
hood risk factors falling within the individual
domain also have been addressed to an extent,
including measures of IQ level or a proxy such
as academic performance (in CSDD, CHDS,
and IYDS studies); levels of impulsivity (in
CSDD, ESYTC, and RHCP studies) and earlier
conduct problems (in CHDS and ENLSB).

The individual effect sizes for each study (as
well as the summary effect size across all stud-
ies) are shown in Figure 2. The random effects
model was used for calculating the average ef-
fect size. The heterogeneity Test Q, reflecting
the total dispersion of effects (Borenstein et al.,
2009), was not significant (Q � 7.77; p � .26).
The adjusted summary effect size across all
studies was markedly reduced (Adjusted OR �
1.41, 95% CI: 1.20–1.66, p � .0001).

Univariate metaregressions (i.e., investigat-
ing whether effect sizes are related to the length
of follow-up period, the number of confounds
controlled for in each study, etc.) were con-
ducted despite the nonsignificant results of the
heterogeneity test. As expected, results were not
significant. As a final step, publication bias
analyses were conducted. First, the Duval and
Tweedie’s Trim and Fill methods were used to
identify possible differences in effect sizes that
could be attributable to bias by imputing effect
sizes until the error distribution more closely
approximates normality; thus, offering the best
estimate of the unbiased effect size (Borenstein
et al., 2009, p. 286). Two imputed effect sizes
are presented on the relevant funnel plot (see

Figure 3) and the imputed summary effect size
(represented by a solid black diamond) has
shifted slightly, suggesting a trivial overestima-
tion of the summary effect size.

Under the fixed effect model, the point esti-
mate and 95% CI for the combined studies are
1.39 and CI: 1.22 to 1.60. Using the Trim and
Fill methods, the imputed point estimate and
95% CI are 1.32 and CI: 1.17 to 1.50. Under the
random effects model, the point estimate and
95% CI for the combined studies are 1.41 and
CI: 1.20 to 1.66. Using the Trim and Fill meth-
ods, the imputed point estimate is 1.31 (CI: 1.09
to 1.57).

Furthermore, we conducted Rosenthal’s Fail-
Safe N test. This method incorporates data from
seven studies, which yield a z-value of 4.96 and
a corresponding two-tailed p value of 0.00001.
The Fail-Safe N is 38. This means that we
would need to locate and include 38 “null”
studies for the combined two-tailed p value to
exceed 0.050. Although our sample of included
studies is small, this is a rather robust effect
given that it is most unlikely that we have
missed out 38 prospective longitudinal studies
from the available literature on the association
of school bullying with later drug use.

Predictive Association Between Bullying
Victimization at School and Later Drug
Use: Unadjusted and Adjusted Effect Sizes

An even smaller number of studies (six,
given the exclusion of ENLSB data from the
meta-analysis) addressed the link between bul-

Figure 2. Bullying perpetration versus drug use: Adjusted effect size.
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lying victimization and later drug use, providing
a summary OR of 1.26 (95% CI: 0.93 to 1.69).
Upon removal of the GSMS from the final
model for reasons explained above, the unad-
justed effect size, under the random effects
model, was OR � 1.24 (95% CI: 0.88 to 1.74)
suggesting no significant differences in the like-
lihood of drug use later in life between victim-
ized and nonvictimized students. After control-
ling for covariates, the magnitude of the effect
size was reduced further (Adjusted OR � 1.02;
95% CI: 0.94 to 1.11). Given the nonsignificant
value of the summary effect size, further sensi-
tivity analyses or metaregressions are not nec-
essary.

Discussion

Past research has provided conflicting results
on the association between bullying victimiza-
tion and later drug use, with some studies pro-
viding substantial effects (Kaltiala-Heino et al.,
2000) and others not (Niemela et al., 2011). The
current meta-analysis suggests that bullied
youth are not at a greater risk of later drug use
compared with nonvictimized counterparts.
However, this finding should be accepted with
some consideration given the small number of
studies included in the meta-analysis. Future
replication studies and updated meta-analytic
investigations may shed further light on this
issue. Nevertheless, youth who bully are at least

twice as likely compared with students who do
not bully to use drugs later (OR � 2.22). The
adjusted summary effect size is reduced mark-
edly to an OR of 1.41, suggesting that consid-
erable variation in the final model is explained
by other contributing factors. These may in-
clude childhood risks falling within the individ-
ual, family, and school domains that are signif-
icantly associated with both the predictor and
the outcome (see Table 2).

This finding is concordant with previous re-
search based on both cross-sectional and longi-
tudinal studies that have highlighted that school
bullying is a significant yet not the strongest
contributing factor toward drug use. Earlier re-
search has investigated contributing qualities
within individual domain, namely hyperactivity
and conduct disorder (Barkley, Fischer, Small-
ish, & Fletcher, 2004), high daring or innova-
tion seeking (Fergusson, Boden, & Horwood,
2008) and impulsivity (Conway, Kane, Ball,
Poling, & Rounsaville, 2003). Risk qualities
within the family domain also have been inves-
tigated to help explain drug use by young peo-
ple. For example, Kilpatrick and colleagues
(2000), using data from a national household
survey, found that exposure to illicit drug abuse
by parents increased the risk of substance abuse
and dependence among adolescents, whereas
Fergusson and colleagues (2008), based on pro-
spective longitudinal data from New Zealand,
provide evidence for the association between

Figure 3. Funnel plot of standard error by Log odds ratio.
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parental use of physical punishment and illicit
drug use of children in early adulthood. Further,
influences of peers at school (e.g., positive peer
attitudes toward drugs; Agrawal, Lynskey, Bu-
cholz, Madden, & Heath, 2007) as well as un-
favorable socioeconomic circumstances
(Compton, Thomas, Conway, & Colliver, 2005)
have been documented as determinants for drug
use.

Within this meta-analytic review, included
studies addressed many of the above-mentioned
risk factors in their statistical controls. The re-
sults generally suggest that bullying has a small
effect over and above these early childhood
risks. The accumulation of risks across different
domains may contribute importantly to later
drug use. The heterogeneity test, Q, was not
statistically significant, suggesting a similar
trend in results across studies. Most adjusted
effects across studies fell within the same range,
thus rendering moderator analyses unnecessary
(e.g., for the investigation of how effects vary
by length of follow-up or number of statistical
controls).

The adjusted effect size was highly signifi-
cant and with precision as shown by the narrow
confidence intervals. This is an expected finding
given the large samples utilized in each longi-
tudinal study. Thus, school bullying has a sig-
nificant yet small effect on drug use over and
above the contribution of other major childhood
risk factors. Although the magnitude of the ef-
fect is small, this finding is not trivial, when one
considers the average time lag (almost 9 years)
between the two measurement points as well as
the average number of statistical controls uti-
lized by the majority of the studies. Further-
more, the study’s reliance on the general school
population normally leads to smaller effect
sizes than studies of more “extreme” groups
(e.g., clinic samples) that usually provide larger
effect sizes.

The findings of the current review are con-
cordant with previous findings on the associa-
tion of school bullying with later adverse out-
comes such as violent offending, general
offending, and depression (Farrington et al.,
2012; Ttofi et al., 2011, 2011a, 2011c, 2012),
School bullying, delinquency, drug use, and
other problem behaviors are intercorrelated;
thus, highlighting the need to create a meaning-
ful holistic framework for the prevention of
drug problems and other associated mental,

emotional, and behavioral maladies (Biglan,
Flay, Embry, & Sandler, 2012). We recommend
the promotion of high-quality antibullying pro-
grams (Ttofi & Farrington, 2011). These could
be viewed as a form of early crime prevention
as well health promotion. Other more general
multiple-component programs may be equally
beneficial in interrupting the continuity from
school bullying to later adverse outcomes, es-
pecially given the intercorrelations among ex-
ternalizing problem behaviors and the marked
shared variance in the risk factors predicting
these behaviors (Loeber et al., 1998).

Limitations and Directions for
Future Research

One merit of the current study is that results
are generalizable to the wider school commu-
nity. Nevertheless, as with every research, lim-
itations should be acknowledged. Within this
meta-analytic investigation, there was not
enough studies that would allow us to examine
specific associations with ethnicity despite the
fact that previous research has suggested that
school bullying is more strongly associated with
substance use among ethnic minority youth
(Luk, Wang, & Simons-Morton, 2012). Future
research should examine the extent to which the
longer-term link of bullying with drug use is
related to ethnicity (e.g., with larger effect sizes
for Blacks compared with Whites) to make
more precise recommendations for programs
for ethnic groups.

Possible differences in associations between
different types of school bullying (e.g., physical
vs. psychological bullying) with drug use
should be examined as well as whether such
differences are gender-specific. Results from
previous research indicate that physical victim-
ization is related more strongly to alcohol use,
aggression, and delinquent behaviors among
boys than girls. In contrast, relational victimiza-
tion is related more strongly to physical aggres-
sion and marijuana use among girls than boys
(Sullivan, Farrell, & Kliewer, 2006). Informa-
tion available in the included longitudinal re-
search was insufficient to study different types
of bullying. Another concern relates to the op-
erationalization and measurement of bullying
using few items in some of these longitudinal
studies (e.g., with one item in the Cambridge
Study in Delinquent Development).
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We included studies based on “level analy-
ses,” namely analyses that investigate the prev-
alence of adult drug use among youth who
bullied at school (and their victims) compared
with controls (i.e., noninvolved students). A
systematic review of “change analyses” that
examines whether changes in bullying from
Time 1 to Time 2 are followed by changes in
drug use from Time 2 to Time 3 would have
been ideal. However, few studies examine this
issue, since such analyses would require rele-
vant data over multiple Times. In principle,
such analyses would allow safer inferences on
causality (Murray, Farrington, & Eisner, 2009).
However, in practice, change scores exhibit
more variability and are less robust.

Few bullying studies have examined alterna-
tive models of whether bullying is a cause or a
consequence of drug use. Such studies would
shed more light on the temporal sequence and
the causal ordering between bullying and other
internalizing or externalizing behaviors, includ-
ing drug use. Establishing a clear developmen-
tal sequence in various problem behaviors is
important to prevention and intervention efforts.
For example, previous research has found that
the comorbidity between substance use and de-
pression, and between substance use and con-
duct disturbance in childhood/adolescence,
probably reflects different mediating mecha-
nisms as well as different time frames, with
conduct disturbance preceding substance use
and depression following it (Silberg, Rutter,
D’Onofrio, & Eaves, 2003). These findings sug-
gest that, among children with conduct prob-
lems, we are more likely to reduce the longer
term likelihood of their using drugs by interven-
ing early in life and interrupting another path
from drug use to depression. A better under-
standing of the developmental trajectories of
specific problem behaviors may contribute to
efforts to identify age ranges when prevention
efforts directed at specific problem behaviors
are most likely to be successful (Farrell et al.,
2005).
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