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 An extensive body of research has documented the many
short-and long-term negative consequences associated with
bullying victimization in adolescence (e.g., Arseneault et al.,
2006, 2010; Gini & Pozzoli, 2013; Moore et al., 2017). One
such outcome is involvement with illicit substances, and
much prior work has revealed that youth who experience
bullying—especially intense and persistent forms of
bullying—are at heightened risk of alcohol, tobacco,
marijuana, and other drug use (Baiden & Tadeo, 2019;
Maniglio, 2017; Sullivan et al., 2006). To explain these
relationships, scholars often have used Agnew’s (1992, 2001)
general strain theory, which expects that individuals can
respond to victimization and other stressful experiences by
engaging in various deviant and non-deviant coping
mechanisms, including drug and alcohol use. Some research
also suggests that there are key gender differences in
youths’ psychosocial responses to strain which may, in
turn, produce gendered effects of victimization on
substance use (Bouffard & Koeppel, 2017; Connolly, 2017;
Cullen et al., 2008).  

Although theoretical and empirical linkages between
bullying victimization and youth substance use are well
established, less attention has been devoted to the ways in
which schools might influence these relationships.
Researchers have long emphasized the important benefits
that stem from a strong sense of connectedness to school
(Blum, 2005; McNeely et al., 2002; Shochet et al., 2006), and
it has been theorized that prosocial school environments
which foster student attachment and engagement might
disrupt behavioral patterns whereby adolescents engage in
substance use as a form of coping with the strain of
victimization (Hong et al., 2014). Given the attention that
lawmakers recently have paid to the issue of school
bullying in Texas (Heath, 2023) and other jurisdictions
(Chuck, 2023; Stefanski, 2023; Torres, 2023), further
research on whether school connectedness can mitigate the
effect of victimization on substance use, and whether such
a buffering effect might vary by gender, represents a line of
inquiry that is important and timely. The aim of this study
is to examine these issues.     
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Theory and Prior Research
A recent estimate indicates that approximately 22% of
youth experienced bullying at school within the previous
school year, with higher rates of bullying reported among
female students than males (Irwin et al., 2022). While the
prevalence of bullying victimization has declined in the past
decade, extensive research has documented a wide range of
negative outcomes associated with bullying. The health
outcomes associated with bullying from peers include
anxiety and depression (Arseneault et al., 2010; Moore et al.,
2017; Rigby, 2003), sleep disturbance (Donoghue & Meltzer,
2018; Tang et al., 2023), poor appetite (Gini & Pozzoli, 2013),
susceptibility to disease (Wolke et al., 2001), and various
other ailments stemming from a heightened stress response
(Graham, 2016; Kowalski & Limber, 2013). Further, youth
who are bullied are at greater risk of school avoidance
(Hutzell & Payne, 2012; Randa & Wilcox, 2010), reduced
academic performance (Halliday et al., 2021; Juvonen et al.,
2011; Nakamoto & Schwartz, 2010), and in-school
misbehavior (Arseneault et al., 2006; Gastic, 2008). 

Much prior research on the consequences of bullying
victimization also has demonstrated that bullying
victimization is a noteworthy risk factor for illicit substance
use (Hong et al., 2014; Maniglio, 2017; Moore et al., 2017;
Valdebenito et al., 2015; Vrijen et al., 2021). Indeed, this
finding emerges even after other predictors of substance
use are accounted for, including youths’ demographic,
school, family, peer, and personality characteristics (e.g.,
Baiden & Tadeo, 2019; Baker & Pelfrey, 2016; Glassner, 2020;
Quinn & Stewart, 2018). Further, some scholarship has
revealed that the effects of bullying on substance use can
vary by gender, though the direction of the relationship is
unclear; in some studies, stronger associations have been
observed among males than females (Brady et al., 2020;
Cullen et al., 2008; Johnston et al., 2017), but others find the
opposite pattern (Bouffard & Koeppel, 2017; Luk et al., 2010)
or mixed effects (Carbone-Lopez et al., 2010; Connolly, 2017;
Sullivan et al., 2006). Thus, additional inquiry is needed
which examines the gendered effects of adolescents’
responses to victimization. 
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To understand these patterns theoretically, scholars
frequently have applied Agnew’s (1992) general strain
theory, which posits that individuals can respond to
negative relationships, stressful life events, and traumatic
experiences through deviant and/or criminal forms of
coping (see also Agnew, 2001). Under this framework,
intense and long-lasting forms of bullying victimization are
particularly likely to evoke negative emotional responses
which, in the absence of alternative prosocial adaptive
mechanisms, might lead youth to turn to illicit substance
use (Cullen et al., 2008; Hay et al., 2010; Park & Metcalfe,
2020). Gender differences in these responses are
particularly salient, as male adolescents may be more likely
than females to engage in externalizing, behavioral forms of
deviant coping, whereas female youth are typically at
greater risk of experiencing anxiety and depression
following exposure to strain (Broidy & Agnew, 1997).
However, substance use also may represent a coping
measure of internalized trauma for female adolescents,
thus possibly distinguishing it from other forms of
delinquency (Bouffard & Koeppel, 2017; Sullivan et al.,
2006).

In light of the robust empirical evidence surrounding the
harmful consequences of bullying victimization, enhancing
schools’ responses to bullying behavior has become a
central policy issue. For instance, David’s Law in Texas
requires school districts to implement several anti-bullying
measures, improving schools’ cyberbullying response
protocols and requiring schools to notify parents when
bullying occurs (Bogan, 2017). Additional legislation
designed to further improve school staff members’
reporting of bullying behavior was proposed in the 2023
Texas legislative session (Health, 2023), but it failed to pass
the committee vote. Although these laws target schools’
proactive and reactive responses to bullying, research
evidence also suggests that students who have a strong
attachment to school, enjoy school, get along with their
teachers, and are committed to learning have far better
health, academic, and behavioral outcomes (e.g., Monahan
et al., 2010; Shochet et al., 2006; Weatherson et al., 2018).
Not only is it expected that school connectedness can confer
direct benefits (Blum, 2005; McNeely et al., 2002), but some
scholars have argued that it also might buffer the harmful
effects of various negative experiences among adolescents,
including bullying from peers (Hong et al., 2014; Loukas &
Pasch, 2013). 

 The goal of this study is to examine whether the
benefits of school connectedness might extend to the
link between bullying victimization and substance
use and if this effect might vary by gender.
Accordingly, this study addresses the following four
research questions.  Research Question 1:  Are youth
who experience greater levels of bullying
victimization more likely to use illicit substances?  
Research Question 2:  Does the effect of bullying
victimization on substance use differ between male
and female youth?  Research Question 3:  Is the effect
of bullying victimization on substance use weakened
among youth who have higher levels of school
connectedness?  Research Question 4:  Does the
interactive effect between bullying victimization and
school connectedness on substance use further vary
by gender?  

Data and Measures
 The current study draws on data from the 2022 Florida
Substance Abuse Survey (FYSAS). The FYSAS is a large-scale
annual survey of students enrolled in public middle and
high schools in Florida, with each year’s administration
designed to capture a cross-sectional statewide
representative sample of youth. The sample is selected
using a multi-stage cluster design involving (1) the random
selection of schools at the county level, with the probability
of selection being proportional to the enrollment size, and
(2) the random selection of classrooms within the sampled
schools to fulfill each school’s survey quota. All educational
institutions except for adult education, correctional,
vocational, and special education schools are eligible for
selection. In 2022, the survey was administered to 50,925
youth, though respondents who failed one or more
validation checks ( N  = 3,353) were removed by the data
administrator. The final sample contains 47,572 students
enrolled in 735 schools.  

 Although these data include information on youth in
Florida only, comparisons between trends in key behavioral
indicators found in the FYSAS and those observed among
nationally representative youth cohorts (e.g., Monitoring
the Future) reveal closely similar patterns (Florida
Department of Children and Families, 2022). Thus, findings
from analyses of the FYSAS data have important
implications for youths’ behaviors and experiences across
the country, including in Texas. The descriptive statistics
for the study variables are presented in Table 1.  
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Substance Use. While the FYSAS includes questions asking
about adolescents’ use of a wide array of illicit substances
in the prior 30 days, only four forms of substance use were
not exceptionally rare in this sample: (1) alcohol use, (2)
marijuana use, (3) vaping nicotine, and (4) vaping
marijuana. For analytic purposes, these four measures were
combined and dichotomized such that respondents who
reported using any of these four substances were coded as
1. In these data, 18.1% of youth reported any substance use
in the past 30 days. 

Bullying Victimization. Three measures of bullying
victimization capture the frequency with which
respondents (1) were hit, kicked, shoved, physically
harmed/injured, or stolen from, (2) were taunted or teased,
experienced name-calling, or were excluded or ignored by
others in a mean way, and (3) had mean emails, text
messages, or IMs sent or hurtful information about them
posted on the Internet. Response options range from
“Never” (= 0) to “Every day” (= 4), and the three items were
combined into an index by taking the average value (α =
0.71).  
 
Gender. A binary variable denotes whether the
respondents self-identified as male (= 1) or female. No
alternative measure of gender identity is available in these
data. 

 School Connectedness. The FYSAS includes an extensive list of
questions that measure various dimensions of school connectedness.
These items ask whether teachers praise students for hard work,
teachers tell students’ parents when they have done something well,
students help decide on class activities and rules, students feel safe at
school, students have chances to talk with their teachers one-on-one,
there are opportunities for extracurricular involvement, students feel
that school is meaningful and important, and students enjoy being in
school. The response options for these questions capture the level of
agreement (“NO!” = 1, “no” = 2, “yes” = 3, “YES!” = 4) or the frequency
with which they feel a certain way (“Never” = 0, “Almost always” = 5).
For this study, 15 such items were combined into an index (α = 0.85). 
 
Control Variables. The analyses consider several control variables.
These measures include grade level (6th grade = 6, 12th grade = 12),
race/ethnicity (Black, Hispanic, Other, and White), the language spoken
at home (English = 1), and whether youth live in a city, town, or suburb
(= 1) or in the country/on a farm. The analyses also control for students’
academic achievement in the past year (“Mostly Fs” = 0, “Mostly As” = 4)
and how many school days they skipped in the past four weeks (“None” =
0, “11 or more” = 6). Other control variables include a three-item measure
of bullying perpetration (α = 0.70), a six-item measure of low self-control
(α = 0.70) using items derived from the Grasmick et al. (1993) scale, a 10-
item composite measure of neighborhood context that captures
perceptions of deviant opportunities and values in youths’ communities
(α = 0.85), and a three-item measure of peer substance use (α = 0.88).
Finally, the analyses account for a seven-item index of attachment to
parents (α = 0.87) and an eight-item composite measure of parental
monitoring/discipline (α = 0.85). 
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Analytic Strategy
 The missing data were imputed using multiple
imputation by chained equations. The imputation model
included all of the study variables, and 20 imputations
were used. Following the imputation, cases with data
missing on the substance use measure were removed,
thus producing a final analytic sample of 45,872
observations nested within the 735 schools. Given the
hierarchical structure of the data, a multilevel analytic
approach is employed; the appropriateness of this
strategy was confirmed through an examination of an
unconditional multilevel logistic regression model, which
revealed statistically significant variation in substance
use across school contexts (c2 = 1,349.24, p < .001). 
 
The analyses proceed in the following stages. First,
multilevel logistic regression is used to assess the
independent effects of bullying victimization, gender, and
school connectedness on youths’ likelihood of
involvement in substance use, net of the controls. Next,
multiplicative interaction terms between bullying
victimization and gender are introduced to examine
whether victimization exerts different effects on
substance use across the two gender groups. Similarly, the
third research question is addressed by including in the
above-described model an interaction term between
bullying victimization and school connectedness. Finally,
three-way interactions among bullying victimization,
school connectedness, and gender on substance use are
examined. In the interest of space, only the effects of
interest are displayed below, though the full results are
available upon request. Given the complexity of this
analytic approach as well as the difficulties surrounding
the interpretation of coefficients from multiplicative
interactions in nonlinear models (Ai & Norton, 2003;
Greene, 2010), the discussion of the findings will highlight
the average conditional probabilities of substance use that
correspond with the variables of interest. 

Results
 Table 2 presents a summary of the effects of interest from
the four multilevel logistic regression models. As
anticipated by the first research question, Model 1
presents the main effects of bullying victimization,
gender, and school connectedness. The findings indicate
that victimization has a positive effect that approaches
statistical significance ( b  = 0.035,  p  = .095).
Additionally, male youth are less likely to use illicit
substances than females ( b  = –0.268,  p  < .001), and
school connectedness inhibits substance use ( b  = –0.070,  
p  = .034).  

 Corresponding with the second research question, the next
stage of the analysis involves examining whether the effect of
bullying victimization on substance use varies by gender. As
shown in Model 2, the coefficient associated with the
interaction term between these two variables is negative and
statistically significant (b = –0.079,  p  = .030), suggesting that
bullying victimization has a stronger effect among female youth
than among males. Using the coefficients from this model, the
average adjusted predictions corresponding with this
interactive relationship are calculated and displayed
graphically in Panel A of Figure 1. As the figure reveals, bullying
victimization is positively associated with substance use among
female adolescents, but this effect is weakly negative among
male youth; an examination of the average marginal effects
(AMEs) reveals that only the positive slope among females is
statistically significant (dy/dx  = 0.006,  p  = .008), and the
second difference (Long & Mustillo, 2021) between these effects
for males and females is likewise statistically significant (p =
0.023).  
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 Model 3 in Table 2 presents the results from the interaction
model between bullying victimization and school
connectedness. The coefficient associated with the interaction is
statistically significant, but it is unexpectedly in the positive
direction ( b = 0.079,  p = .015). Thus, as bullying victimization
represents a risk factor for substance use, youth who are more
strongly attached to school have a further heightened risk of
using illicit substances. To illustrate this surprising effect, Panel
B of Figure 1 shows the corresponding average adjusted
predictions; displayed are the slopes of bullying victimization
on substance use at the mean value of school connectedness as
well as two standard deviations (SDs) above the mean (+2SD)
and two SDs below the mean (–2SD). The associated AMEs were
likewise calculated, revealing that the slope of bullying
victimization is positive and statistically significant at the mean
(dy/dx = 0.005,  p = .016) as well as at two SDs above the mean
(dy/dx = 0.013,  p = .003).    

 Finally, as anticipated by the fourth research question, shown
in Model 4 of Table 2 is the three-way interaction model
examining whether the moderating effects of school
connectedness on bullying victimization varies between the two
gender groups. The coefficient corresponding with the three-
way multiplicative term is non-significant, suggesting no such
relationship. It should be noted, however, that an examination
of the AMEs from this model revealed that a statistically
significant two-way interactive relationship between bullying
victimization and school connectedness emerged among female
youth but not among males.  

Discussion and Implications
 Using data on a large, statewide representative sample of youth
in Florida, several important findings emerged from these
analyses. First, corresponding with some prior work (e.g.,
Baiden & Tadeo, 2019; Maniglio, 2017; Moore et al., 2017;
Schoeler et al., 2018), the findings showed that youth who
experience more frequent bullying victimization are more likely
to use illicit substances; however, this effect was observed only
among female youth. While the gendered effects of bullying on
delinquency have been explored in much previous research,
only some studies have shown stronger adverse consequences
of bullying among female adolescents than males (Bouffard &
Koeppel, 2017; Carbone-Lopez et al., 2010; Sullivan et al., 2006).
These notable patterns might be explained by gender
differences in responses to trauma, abuse, and other forms of
strain, as girls more frequently experience depression, anxiety,
and reduced self-esteem in response to relational victimization
than boys (Broidy & Agnew, 1997). Additionally, in contrast to
other forms of delinquent behavior, substance use may be a
unique manifestation of these internalizing reactions (Luk et
al., 2010).  

 The second key finding from this study is that school
connectedness does moderate the relationship between
bullying victimization and substance use, but this effect
was in the direction opposite to what was theoretically
expected. Indeed, while adolescents who are more
strongly connected were less likely to use illicit
substances, school connectedness was found to further
amplify the harmful effect of bullying on substance use.
Although this relationship is surprising in light of the
prior research documenting the many benefits of
attachment to school for youths’ social adjustment and
responses to adverse experiences (e.g., Areba et al., 2021;
Monahan et al., 2010; Loukas & Pasch, 2013), it is not
unprecedented. On the contrary, some research also has
shown school connectedness to have paradoxical effects,
worsening the effects of school and family difficulties on
maladaptive behavioral responses (Duggins et al., 2016;
Joo & Lee, 2020; Tao et al., 2022). One possible
explanation for this pattern is that, while conferring
many benefits, school connectedness also can make
youth “vulnerable and reactive” (Luthar et al., 2000, p.
548) in response to adversity such that sensitivity to
bullying from peers is heightened for youth who more
strongly derive meaning, support, and identity from
school.  

 Although this study’s goal was not to assess potential
benefits or drawbacks associated with legislative
proposals in Texas and elsewhere designed to enhance
penalties for bullying and improve parental notification
protocols, the results from this study nonetheless may
inform schools’ approaches to bullying victimization and
substance use, particularly among female students.
Specifically, given the evidence emerging from these
analyses identifying “school connectedness as a double-
edged sword” (Tao et al., 2022), school staff should be
aware that educational approaches which foster positive
connections with students may produce some
unintended negative consequences which themselves
might need to be addressed. Accordingly, in addition to
policies which help reduce bullying and substance use,
measures should be taken to ensure that effective
supports are implemented to provide victims of bullying
with adequate resources to help them cope with and
respond to these experiences in prosocial ways.  
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