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Abstract
Context—School suspension may have unintended consequences in contributing to problem
behaviors including school drop-out, substance use, and antisocial behavior. Tobacco use is an
early-onset problem behavior, but prospective studies of the effects of suspension on tobacco use
are lacking.

Method—Longitudinal school-based survey of students drawn as a 2-stage cluster sample,
administered in 2002 and 2003 in Washington State, United States and Victoria, Australia. The
study uses statewide representative samples of students in Grades 7 and 9 (N = 3,599).

Results—Rates of tobacco use were higher for Victorian than Washington State students. School
suspension remained a predictor of current tobacco use at 12-month follow-up, after controlling
for established risk factors including prior tobacco and other drug use for Grade 7 but not Grade 9
students.

Conclusions—School suspension is associated with tobacco use in early adolescence, itself an
established predictor of adverse outcomes in young people. Findings suggest the need to explore
process mechanisms and alternatives to school suspensions as a response to challenging student
behavior in early adolescence.
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Introduction
Tobacco use has its onset in adolescence (Mathers, Toumbourou, Catalano, Williams, &
Patton, 2006). In Australia, there has been a 50% decrease in adolescent tobacco use since
2001. However approximately 10% of adolescents (14 – 19 years) continue to engage in
current tobacco use (daily, weekly, or less than weekly use) (Australian Institute of Health
and Welfare, 2008). In the United States (U.S), approximately 7% of eighth-grade students
(13 – 14 years) report using tobacco in the past month (Johnston, O'Malley, Bachman, &
Schulenberg, 2008). This has potential long-term health implications given the link between
tobacco use and adverse outcomes, including tobacco dependence and physical and mental
health problems (Mathers, et al., 2006). Early onset of tobacco use is also predictive of later
tobacco use (Scal, Ireland, & Wagman Borowsky, 2003b). For effective prevention, it is
crucial to understand the factors that influence adolescent tobacco use. Surveys conducted
following population reductions in adolescent tobacco use suggest that use is now strongly
associated with problem behaviors such as antisocial peer affiliation and school problems
(Kelly et al., in press). Few methodologically rigorous cross-national studies of the factors
that influence adolescent tobacco use have been conducted to date. Further, several
etiological studies of tobacco use have investigated individual, peer, school, and community
predictors, few studies have examined the relative influence of school suspension which has
shown a wide-ranging impact on adolescent problem behaviors. The current paper seeks to
address these gaps in the literature.

The influences of a range of individual, peer, family, school, and community factors on the
development of adolescent tobacco use have been studied. Risk factors are prospective
predictors that independently increase the likelihood that an individual or group will engage
in adverse outcomes (Hawkins, Catalano, & Miller, 1992a; National Crime Prevention,
1999). Prior tobacco use and alcohol and cannabis use are commonly reported risk factors
for adolescent tobacco use (Derzon & Lipsey, 1999; Miller, Burgoon, Grandpe, & Alvaro,
2006; O'Loughlin, Karp, Koulis, Paradis, & DiFranza, 2009; Scal, Ireland, & Wagman
Borowsky, 2003a; Sutherland & Shepherd, 2001; Van Den Bree, Whitmer, & Pickworth,
2004). Other individual level risk factors include engagement in violent (Derzon & Lipsey,
1999; Pollard, Hawkins, & Arthur, 1999) and delinquent behaviors (Tucker, Martinez,
Ellickson, & Edelen, 2008). Engaging with peers who use tobacco increases the likelihood
of tobacco use by as much as 60% (Kim, Fleming, & Catalano, 2009; Miller, et al., 2006).

A range of family and school factors are longitudinal predictors of tobacco use. Parent
attitudes favorable to both drug use and delinquent behavior predict higher rates of
adolescent tobacco use (Fagan, Van Horn, Hawkins, & Arthur, 2007). Further, family
conflict, low levels of family involvement, and lack of family rules regarding drug use
increase the likelihood of adolescent tobacco use (Abdelrahman, Rodriguez, Ryan, French,
& Weinbaum, 1998; Hill, Hawkins, Catalano, Abbott, & Guo, 2005; Kim, et al., 2009;
Vakalahi, 2002). School factors include low school commitment, poor academic
performance, and dissatisfaction with school (Flay, Petraitis, & Hu, 1999; Hawkins, et al.,
1992a; Mathers, et al., 2006; Newcomb & Felix-Ortiz, 1992; Soldz & Cui, 2001; Van Den
Bree, et al., 2004). Finally, despite less research in this area, several community risk factors
for adolescent tobacco use have been found, including neighborhood drug use
(Abdelrahman, et al., 1998), low levels of neighborhood attachment, community norms and
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laws favorable to drug use, and perceived availability of drugs within the community
(Fagan, et al., 2007).

The theory informing the research presented in this paper is the social development model
(SDM) (Catalano & Hawkins, 1996). Consistent with ecological perspectives, the SDM
organises risk and protective factors according to their influence in different developmental
settings from pre-natal through adolescence, recognizing different contextual influences at
difference developmental periods (Catalano & Hawkins, 1996). The SDM integrates the
main features of social control, social learning, and differential association theories of crime
and delinquency and postulates that substance use (including tobacco use) originates with
unhealthy beliefs and unclear standards, as well as bonds of attachment to deviant peers and
others involved in substance use (e.g., family members and/or neighbours). Whether
behavior is antisocial (e.g., substance use including tobacco use is illegal for adolescents) or
prosocial depends on the preponderance protective or prosocial and risk or antisocial
opportunities, involvements, and perceived rewards. The SDM also recognises that the
factors that influence behavior differ according to age.

How the community responds to problem behavior (e.g., school suspensions, police arrests;
in SDM terms external constraints on behavior) is also an important consideration which can
influence the risk of tobacco use among youth (Hemphill, Toumbourou, Herrenkohl,
McMorris, & Catalano, 2006). For young people to learn that certain behaviors are not
acceptable, the community needs to inform them when their behavior is inappropriate and
provide consequences that discourage them from engaging in such behavior. Students who
engage in challenging behavior such as violence, antisocial behavior, and bullying are often
excluded from school through the use of suspension. Studies in the U.S have shown that
schools’ suspension rates vary greatly (Skiba & Rausch, 2006a; Tara et al., 2003).. In
Victoria, Australia, and Washington State, U.S., recent student-reported rates of school
suspension are 10.9% and 16.2% for boys, respectively, and 6% and 5.6% for girls,
respectively, in Grades 7 and 9 (Hemphill, et al., 2006). Research in the U.S. shows that
school suspension is used not only for serious behavioral transgressions that threaten the
safety of the students themselves or others, but also for non-threatening behaviors such as
repeated disruption in the classroom, talking back to the teacher, and wagging school (Skiba
& Rausch, 2006b).

Evidence from existing studies shows that school suspension can have serious unintended
negative consequences for the suspended student including intensifying academic
difficulties, school drop-out, disengagement from school, alienation, crime and delinquency,
and alcohol and drug use (Arcia, 2006; Butler, et al., 2005; Costenbader & Markson, 1998;
Tara, et al., 2003). In two recent papers analyzing data from students aged 12 to 16 years, it
has been shown that school suspension increases the likelihood of the student engaging in
antisocial and violent behavior 12 months later, even after controlling for a comprehensive
range of established risk and protective factors, including other school factors (e.g. academic
failure and low school commitment) (Hemphill et al., 2009; Hemphill, et al., 2006).

There has been minimal research examining school suspension and its association with
tobacco use (Conwell et al., 2003; Sutherland & Shepherd, 2001). The available cross-
sectional evidence shows school suspension is a correlate of adolescent tobacco use
(Conwell, et al., 2003; Sutherland & Shepherd, 2001). In their cross-sectional Australian
study, Conwell and colleagues (2003) report significant positive associations between
cigarette smoking at age 14 years and being suspended from school. In another cross-
sectional study in the United Kingdom, Sutherland and Shepherd (2001) report the
likelihood of tobacco use increases by a factor of 1.5 when an adolescent has been
suspended from school. Further, Sutherland and Shepherd (2001) reported that the influence
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of social factors on substance using behaviors may be age sensitive. The authors of the
current paper expect that links between suspension and tobacco use will be more likely for
students in early adolescence (age 12–13 years) when initial uptake of smoking occurs.
Associations may be less apparent in mid adolescence (age 14–15 years) when smoking
patterns are usually entrenched (Mathers, et al., 2006). Hence, the current paper separately
examines associations between suspension and tobacco use for early and mid-adolescent
students.

Despite the findings of cross-sectional studies, we were unable to locate any longitudinal
studies of the effects of school suspension on tobacco use. There is a clear need for
prospective, longitudinal studies in this area (American Psychological Association Zero
Tolerance Taskforce, 2008), as suspension may have unintended consequences for tobacco
use as has been demonstrated for other problem behaviors. The present study addresses
these gaps in the research literature by examining the unique impact of school suspension on
student tobacco use after other predictors have been taken into account in a prospective
study in Victoria, Australia and Washington State in the United States, the International
Youth Development Study (IYDS).

Although broadly similar in population size and student demographic characteristics
(McMorris, Hemphill, Toumbourou, Catalano, & Patton, 2007), schools in Washington
State and Victoria differ in their policies addressing problem behavior (i.e., antisocial
behavior, substance use). For example, in Victorian government schools the emphasis is on
maintaining student engagement at school. To reflect this, the 2009 Department of
Education and Early Childhood Development’s guidelines reduced the number of
consecutive days a student can be suspended from school, as well as the total number of
days a student can be suspended in one school year (Department of Education and Early
Childhood Development, 2009). The guidelines describe a range of approaches to handling
challenging student behavior, including the use of school-based restorative practices. The
latter refer to a range of processes that view challenging behaviors as a fundamental
violation of people and interpersonal relationships in schools and the community (Morrison,
2002) and seek to repair relationships and ensure perpetrators are held accountable (Shaw,
2007).

In contrast, a zero-tolerance approach (e.g., school suspension or expulsion) toward
preventing challenging student behavior characterizes Washington State (consistent with
other areas of the U.S.) (Casella, 2003). Consistent with these policy differences and the
higher rates of suspension for males (Skiba & Rausch, 2006a, 2006b; Vavrus & Cole, 2002),
students report more school suspensions in Washington State relative to Victoria (Hemphill,
et al., 2009; Hemphill, et al., 2006). School suspension may impact student behavior in ways
that reduce subsequent problem behavior (e.g., deter students from participating in further
problematic behavior because of fear of repeated punishment) (Casella, 2003) or increase
problematic behavior (e.g., due to interrupting student connections to school, increasing
suspended student’s contact with antisocial peers, increasing rebelliousness) (Casella, 2003;
Costenbader & Markson, 1998). Given the differing policy contexts of the two countries, it
is possible that school suspension may have differing cross-national impacts. Comparative
cross-national studies of these two states with different policy approaches are helpful in
providing added variation to examine predictive effects and for establishing whether effects
are cross-nationally similar or different.

In the current paper, the main research question is whether school suspension has a unique
effect on tobacco use across a 12-month period over and above established risk and
protective factors using data from the IYDS for Grade 7 and 9 students. The hypotheses of
this study are: (a) school suspension predicts tobacco use 12 months later, above and beyond
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other risk factors for Grade 7 but not Grade 9 students; and (b) the impact of the risk factors
including school suspension on tobacco use is similar in the two states.

Method
Participants

Participants were students enrolled in the IYDS; a longitudinal study examining the
development of adolescent behaviors including substance use, antisocial behavior, and
related problem behaviors, using standardized methodologies. The first survey was
conducted in 2002, and surveys were repeated 12 months later. A two-stage cluster sampling
approach was used for school and student recruitment in 2002. Schools were randomly
selected in the first stage and a target classroom within each school was randomly selected
in the second stage. Within each state and grade level, public and private schools containing
Grades 5, 7, or 9 were randomly selected using a probability proportionate to grade-level
size sampling procedure (Kish, 1965). Written parental consent was obtained prior to the
survey for all participating students. Additionally, students provided their assent on the day
of the survey to participate in the study. In Washington State 74.8% and in Victoria 73.5%
of eligible students participated at the first survey. Non participation was predominately due
to non-return on consent forms (11% in Washington State and 5% in Victoria). Previous
research has described in detail student recruitment processes and participation rates
(McMorris, et al., 2007).

To ensure sufficient variation in student scores on the key variables included in the analyses,
useable data from Grade 7 and 9 students (N = 3,599) are analyzed in this paper. The sample
consists of 1,726 Grade 7 students (833 Victorian [VIC] and 843 Washington State
[WASH]), and 1,833 Grade 9 students (914 VIC and 919 WASH). Student sample
characteristics are presented in Table 1. Female students comprised 51% of the sample. The
mean age of students in both grade levels was slightly higher in Washington State. The
majority of students in both Victoria and Washington State identified as being of Caucasian
and White descent, respectively.

Procedures
Ethics approval—Ethics approval for this study was provided by the Royal Children’s
Hospital Ethics in Human Research Committee in Victoria, and the University of
Washington Human Subjects Review Committee in the U.S. Permission to conduct this
study in schools was provided in Victoria by the Department of Education and Training for
government schools, and the Catholic Education Office for some private schools. In
Washington State, school districts containing the sampled schools provided permission to
conduct the study in schools. Furthermore, school principals in each state provided
permission to conduct the study in their school.

Survey administration—In both states, surveys were administered in 2002 and 2003. To
ensure seasonal equivalence, surveys in Washington State were administered over the period
from February to June, and in Victoria from May to November. Survey staff were trained in
a single survey administration protocol. Surveys took approximately 50–60 minutes to
complete, and were administered to class groupings within the classroom setting. Students
absent from school were administered surveys later under the supervision of trained school
personnel or, in a small percentage of cases (less than 3% at the first survey, less than 4% at
12-month follow-up), over the telephone by study staff. Students in Victoria received a
pocket calculator in 2002 after the return of their consent forms and a stress ball in 2003
after survey completion, and students in Washington State received $10 after each survey.
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Instruments
This study used the Communities That Care self-report youth survey (Arthur, Hawkins,
Pollard, Catalano, & Baglioni, 2002; Glaser, Lee Van Horn, Arthur, Hawkins, & Catalano,
2005; Pollard, et al., 1999). The survey draws on items from established large-scale studies
such as Monitoring The Future (Bachman, Johnston, & O'Malley, 2001), the Seattle Social
Development project (Hawkins et al., 1992b), the United States National Youth Survey
(Elliott, Huizinga, & Menard, 1989), Health and Social Assessment (Weissberg, 1991), and
the United States Federal Office of Juvenile Justice and Delinquency Prevention’s National
Youth Survey (Huizinga & Esbensen, 1988). The survey demonstrates good reliability and
cross-sectional validity with large U.S. samples of students in Grades 6–12 (Arthur, et al.,
2002; Glaser, et al., 2005; Pollard, et al., 1999), and has been successfully adapted for use in
Victorian schools (Bond, Thomas, Toumbourou, Patton, & Catalano, 2000).

Current tobacco use—Current tobacco use was measured at both surveys by asking
participants, “How frequently have you smoked cigarettes in the past 30 days?” on an 8-
point Likert scale ranging from ‘Not at all’ to ‘40 or more per day’. Scores for current
tobacco use at both surveys were recoded to form a dichotomous measure, never or no use
(0) and responses other than never or none (1).

Risk factors—The risk factors measured at the first survey spanned individual, family,
peer, school, community, and societal domains. The risk factors selected for analysis are
those most likely to influence tobacco use in middle school students. Table 2 presents the
summary statistics and alpha coefficients for the risk factors analyzed in this study.
Individual risk factors were assessed using four scales. Student favorable attitudes towards
drug use were measured using five items such as “How wrong do you think it is for someone
your age to use marijuana (pot, weed, grass)?” Items were rated on a 4-point Likert scale of
‘Very wrong (0’) to ‘Not wrong at all (4)’. Furthermore, items such as “How many times in
the past year (12 months) have you carried a weapon?” were used to examine student
antisocial behavior. An 8-point Likert scale ranging from ‘Never (1)’ to ‘40+ times (8)’ was
used to measure these seven items.

Current alcohol and cannabis use were measured using items asking, “In the past 30 days on
how many occasions (if any) have you: Had more than just a few sips of an alcoholic
beverage (like beer, wine or liquor/spirits)?” and “In the past 30 days on how many
occasions (if any) have you: Used marijuana (pot, weed, grass)?” Response options were
rated on an 8-point Likert scale ranging from ‘Never’ to ‘40 or more times’. Scores for
current alcohol and cannabis use were recoded to form a dichotomous measure never or no
use (0) and responses other than never or none (1).

At the peer level of influence, friends’ use of drugs included four items such as “In the past
year (12 months), how many of your best friends have smoked cigarettes?” Items were rated
on a 5-point scale from none of my friends (0) to 4 or more of my friends (4).

Two scales examined risk factors within the family domain. Poor family management was
measured through nine items such as, “Would your parents know if you did not come home
on time?” Family conflict was measured using three items including, “People in my family
have serious arguments.” For both measures, items were rated on a 4-point Likert scale,
from definitely no to definitely yes.

School risk factors were measured by two scales. Academic failure comprised two items
asking students about their school grades in the past year (rated on a 5-point scale) and
asking whether their school grades were better than most people in their class (rated on a 4-
point scale). Low commitment to school included seven items rated on a 5-point scale that,
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for example, asked students how interesting most of their school subjects are to them, and
how often they enjoyed being in school.

Three scales measured community risk factors. Community laws and norms favorable to
drug use included three items such as, “If a kid drank some alcohol (like beer, wine or
liquor/spirits) in your neighborhood would he or she be caught by the police?” Availability
of drugs in the community was measured by four items, including “If you wanted to get
some cigarettes, how easy would it be for you to get some?” Levels of community
enforcement were measured using three items such as “If a kid drank some alcohol (like
beer, wine or liquor/spirits) in your neighborhood would he or she be caught by the police?”
Items were rated on a 4-point Likert scale where higher scores reflected greater risk.

Societal responses to antisocial behavior were measured at the first survey by asking
participants to report the number of times in the past year they had been suspended from
school and arrested by police. Participants responded on an 8-point Likert scale, ranging
from ‘Never’ to ‘40 or more times’. Scores on each societal response item were recoded to
form a dichotomous measure of whether students had experienced suspension or arrest one
or more times in the past year (responses other than never or none = 1; never or none = 0).

Student Honesty
Items were included to assess whether or not students answered the survey questions
honestly. Students were categorized as dishonest if they reported any of the following: (a)
that they were not honest at all when filling out the survey; (b) that they had used a fake
drug in their lifetime or in the past 30 days; or (c) that they had used illicit drugs on more
than 120 occasions in the past 30 days. A single, dichotomous measure of honesty was
calculated using these items. Few students (17 at the first survey, 35 at 12-month follow-up
and 6 at both time points) met the criteria for dishonesty. Results presented here include
only students who were “honest.”

Statistical Analyses
In this paper, data are analyzed for 3,559 students (nGrade7 = 1,726, nGrade9 = 1,833). All
analyses were performed using STATA IC software for Windows (version 10) (Statacorp,
2009).

Prevalence estimates were calculated to examine the rates of current tobacco use at the first
and second survey. Prevalence estimates were calculated separately by gender and grade
level and for students in Victoria and Washington State. All estimates were adjusted for
nesting of students within schools and exact age at each time point. Independent t-tests and
chi-square tests were conducted to compare scores on the first survey risk factors across
states and grade levels.

Logistic regression analyses were performed for the combined Washington State and
Victorian samples but separately for Grade 7 and 9 students to examine the relationships
between current tobacco use at the second survey and first survey risk factors including
school suspension and current tobacco use. First, a series of unadjusted logistic regression
analyses were performed to determine if each first survey risk factor was associated with
second survey tobacco use.

Second, hierarchical logistic regression analyses were performed, controlling for age,
gender, school clustering, and first survey current tobacco use. Initially, second survey
current tobacco use was regressed onto first survey demographic factors. Risk factors
grouped by socialization domain were then sequentially added to the regression analyses in
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the following order from the most to least proximal influence on students: individual, peer,
family, school, community, and societal responses (suspension and arrests).

To investigate whether the impact of the risk factors including school suspension on tobacco
use was similar in the two states, a third set of logistic regression analyses predicting second
survey tobacco use was conducted to test interaction effects between state and each first
survey risk factor, by multiplying each risk factor by state (coded 0 and 1). These analyses
were conducted separately for Grade 7 and 9 students. Significant interaction terms from
these regression analyses were added in a new final step to the fully adjusted model (Table
4). The R2 for the model with interactions was compared with that of the model without
interactions and showed little change (0.0017 and 0.0081 for Grades 7 and 9 respectively);
the inclusion of interaction terms had minimal effect on the multivariate model. Hence, the
fully adjusted analyses presented in Table 4 show the more parsimonious model without
interaction terms.

Results
Descriptive statistics for risk factors

Table 2 shows the summary statistics for risk factors included in this study. Mean values for
each risk and protective factor indicate higher levels of community availability of drugs and
academic failure for Washington State students. In Victoria Grade 7 and 9 students report
more student and parent attitudes favorable towards drugs, and higher levels of poor family
management. Victorian students in Grade 9 report higher alcohol use, friends’ use of drugs,
and laws and norms favorable to drug use. Washington State students in Grade 7 report
more engagement in antisocial behavior, and interaction with antisocial peers, and in Grade
9 report greater community availability of drugs and cannabis use. At both Grades 7 and 9,
rates of school suspension are higher for Washington State students, and rates of police
arrests are higher for Grade 9 students (see second half of Table 2).

Prevalence of tobacco use
Table 3 presents the tobacco use prevalence rates at the first and second surveys for Grade 7
and 9 boys and girls in Washington State and Victoria. In line with our first hypothesis, rates
of first and second survey tobacco use were higher in Victorian boys and girls. Rates of
tobacco use are higher for girls than boys in both states.

Longitudinal associations between risk factors and tobacco use
Table 4 presents unadjusted and adjusted logistic regression analyses predicting current
tobacco use at the second survey. The unadjusted results show that, for both Grades 7 and 9
students, all of the first survey risk factors were associated with current tobacco use one year
later. Only gender and age were not significant among the demographic variables. The
hierarchical regression analyses modeled the influence of each risk factor domain in seven
models. Only the results of Model 7 are presented in Table 4 because the preceding models
showed similar results. Of the 18 risk factors modeled, 6 in Grade 7 and 5 in Grade 9
demonstrate unique effects when all predictors are entered simultaneously into the model.
State and gender were significant demographic predictors for Grade 7, whereas only state
remained a significant predictor at Grade 9. Living in Washington State was a protective
factor for later tobacco use. Age changes from a risk factor in the unadjusted analysis to a
protective factor in the adjusted analysis for Grade 9, demonstrating what is undoubtedly an
artifactual suppressor effect. Current tobacco use at the first survey is the strongest risk
factor, increasing odds fivefold at Grade 7 and sevenfold at Grade 9. Friends’ use of drugs
and current alcohol use are risk factors for both Grade 7 and 9. Community norms favorable
to drug use, and community enforcement were risk factors in Grade 7. In Grade 9, predictors
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included current cannabis use, and academic failure. For Grade 7 students, being suspended
from school is linked to tobacco use, with the magnitude of the school suspension effect
greater than the effects of gender, state, current alcohol use, friends’ use of drugs,
community norms favorable to drugs, and community enforcement.

Discussion
This large, cross-national study is unique in the comprehensive measurement of risk and
protective factors and the use of identical data collection and management methods. School
suspension was linked to an almost doubled likelihood of Grade 7 students using tobacco 12
months later, even after controlling for prior tobacco use, the use of alcohol and cannabis,
antisocial behavior, other established risk factors, and state differences. However, school
suspension was not significantly associated with subsequent tobacco use for Grade 9
students. There were no state differences in the predictors of tobacco use. However, there
was clear state differences in rates of tobacco use, with higher rates in Victorian compared
to Washington State students.

To the authors’ knowledge, this is the first study of its kind to examine longitudinal effects
of school suspension on tobacco use, using prospective data. The findings of this study
extend the results of previous research demonstrating cross-sectional associations between
school suspension and tobacco use (Conwell, et al., 2003; Sutherland & Shepherd, 2001).
The study suggests that early adolescence may be the risk period for school suspension to
influence tobacco use. The finding that for Grade 9 students, school suspension was not
significantly associated with current tobacco use after controlling for other risk factors is not
unexpected given that by Grade 9 patterns of tobacco use are typically entrenched (Mathers,
et al., 2006).

An additional important finding of this study is that the risk factors including school
suspension related to tobacco use 12-months later were similar in the two states for both
Grade 7 and 9 students, as shown by the lack of interaction effects in the statistical analyses.
Given the broad similarities in Victoria and Washington State, this finding is not surprising.
However, given the apparent differences in school policy for dealing with challenging
student behaviors, stronger associations between suspension and tobacco use might have
been expected in Washington State. In general these results suggest that effective evidence-
based programs for tobacco use prevention in the United States may also be applicable in
Victoria and vice versa for Washington State.

The process by which school suspension increased the likelihood of subsequent tobacco use
in this sample is unclear and requires additional research. Perhaps early adolescent students
who experience suspension rebel by engaging in further problem behavior such as tobacco
use. Alternatively, it is possible that suspending students from school may disconnect them
from a positive social environment with healthy role models and increase their exposure to
other risk factors for substance use (e.g., unsupervised time) (Casella, 2003). Students who
are suspended from school may also experience a negative stigma within the school
community (Costenbader & Markson, 1998) and change their behavior to fit the negative
stigma. Another possibility is that school suspension increases tobacco use by promoting
interaction between like-minded deviant young people not at school; for example, by
providing the opportunity for those suspended to meet together while excluded from school.
An examination of the correlations between school suspension and risk factors measured at
the first and second survey showed the strongest associations were between suspension and
interaction with antisocial friends and academic failure. Future research is required to
explore these possible pathways in more detail. However, assisting high-risk students to
maintain academic performance and facilitating interactions with non-deviant peers may be
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important for reducing tobacco use. Some researchers would argue that measures of
suspension simply reflect prior problem behavior including tobacco use; hence an
association between the two is to be expected. However, this explanation is not consistent
with the present analyses since they controlled for prior tobacco and substance use as well as
antisocial behavior in examining the relationship with subsequent tobacco use. Additional
research is required to explore whether other substance use may be prospectively related to
school suspension.

Results in this study confirm the important role of friends’ drug use in influencing both
Grade 7 and 9 students’ tobacco use (Derzon & Lipsey, 1999; Miller, et al., 2006;
O'Loughlin, et al., 2009; Scal, et al., 2003a). Students with friends using drugs were more
likely to use tobacco 12 months later. Likewise, the participants’ own use of tobacco and
alcohol at the first survey increased the likelihood of tobacco use 12 months later. Given that
the participants in this study were 12 to 15 years old at the first survey, these findings
highlight the risks of early tobacco and other drug use. Other studies have also shown
similar results (Hawkins, et al., 1992a; Kim, et al., 2009; Scal, et al., 2003a; Van Den Bree,
et al., 2004). In the current study, being female increased the likelihood of tobacco use at the
second survey for Grade 7 students only. This finding is consistent with studies showing that
young females increasingly take up tobacco use (Kaufman et al., 2002).

The current analyses clarify that school suspension is more common in Washington State,
but acts cross-nationally as a similar prospective risk factor for subsequent tobacco use. The
substantially higher prevalence of tobacco use and low rates of suspension in Victoria
relative to Washington State suggests that risk factors other than school suspension underlie
the observed state differences.

Strengths and limitations of the study
This study of links between school suspension and subsequent tobacco use in Victoria,
Australia, and Washington State, U.S. has a number of strengths. First, this study is one of
the first to ensure that the two sites have used the same recruitment, survey, and follow-up
procedures, as well as the same data management practices (McMorris, et al., 2007). The use
of identical procedures ensures that any state differences cannot be attributed to the design
and methods of the study. Second, this study achieved good response rates for participation,
it includes approximately equal numbers of male and female students in each state, and it
has achieved a good sized sample across two different cohorts spanning 12 – 15 years of
age. Third, the two states included in this study were chosen for their similarities on
important socio-demographic characteristics and for their differences in policy around
substance use and related behaviors (McMorris, et al., 2007).

Some potential limitations of the current study should be noted. First, the study uses student
self-report data. However, the use of self-report measures in studies of pre-adolescents and
adolescents is considered a reliable source of data for behavior problems such as substance
use and antisocial behavior (Huizinga & Elliott, 1986; Jolliffe et al., 2003; Rutter & Giller,
1983) that are not readily visible to adults.

Second, the generalizability of the results in this study is limited to the states and grade
levels examined here, however the sample is representative of these states and can therefore
be applied with confidence to those groups (McMorris, et al., 2007). Third, given that some
participants may have already engaged in tobacco use before the data for this study were
collected, the causal ordering of risk and protective factors cannot be determined. Findings
from this study relate to risk and protective factors measured prior to the later measurement
of current tobacco use (rather than initiation of tobacco use).
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Fourth, the reasons for school suspension were not available in this study. The impact of
suspension on student behavior may differ according to the type of challenging behavior for
which the student was suspended therefore further research is needed to examine this
question. Finally, there are likely to be other unmeasured characteristics of students and their
environments that were not measured in this study and warrant exploration in relation to the
links between school suspension and tobacco use, for example, socioeconomic and genetic
differences.

Implications for health promotion & practitioners
Important goals for substance use prevention and therefore health promotion are to delay
tobacco use in young people. This requires integrated efforts from parents, schools, and the
broader community. For early adolescents, community acceptance of tobacco use by young
people needs to be directly addressed as does availability of tobacco. To reduce community
acceptance of tobacco use, adults require education about the negative health consequences
of tobacco for students and disincentives for accepting tobacco use by students. Reducing
the availability of drugs in the community is likely to minimize the opportunities for young
people to use drugs with their friends.

Education and social exclusion are key determinants of health. Exclusionary school policies
may place students in situations that reduce their future life opportunities and run counter to
health promotion goals. School suspension, particularly in early adolescence, may affect
tobacco use by providing opportunities for both unsupervised tobacco use and opportunities
to interact with antisocial friends who use tobacco. If these pathways from school
suspension to tobacco use are confirmed the way in which school suspension is implemented
may require rethinking. For example, schools may need to work with parents to ensure that
students suspended from school will be supervised by an adult. Providing students with
schoolwork to complete with the expectation that it will be checked upon return to school
may help students maintain academic performance while suspended. Reserving the use of
school suspension for only the most serious transgressions of behavior that threaten the
safety and wellbeing of students and staff may be important to keep most students engaged
with school. Exploring the use of alternative student behavior management approaches such
as school-based restorative practices or internal (within-school) suspension may also reduce
the impact of school suspension on student substance use.

Conclusions
The findings of this paper show that in early adolescence students who were suspended from
school are more likely to have used tobacco 12-months later despite controlling for a wide
variety of alternative risk factors. These results are consistent with other studies of the
impact of school suspension on student outcomes. However, this study is novel in showing
the effects of suspensions in a prospective, cross-national study that adjusted for a range of
established risk factors. A unique impact of suspension was detected above and beyond
these established factors. Further longitudinal research is required to replicate these findings
and to examine the possible pathways from school suspension to tobacco use. It is important
that schools are mindful of the potentially detrimental effects of school suspension and
reserve the use of suspension for the most serious behavioral student transgressions.

Acknowledgments
The authors are grateful for the financial support of the National Institute on Drug Abuse (R01-DA012140-05) for
the International Youth Development Study and the National Institute on Alcoholism and Alcohol Abuse
(R01AA017188-01) for analysis of the alcohol data and to the Australian National Health and Medical Research
Council (NHMRC; project number, 491241) for analysis of the tobacco and cannabis data. The content is solely the
responsibility of the authors and does not necessarily represent the official views of the National Institute on Drug

Hemphill et al. Page 11

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Abuse, National Institute on Alcoholism and Alcohol Abuse, or the National Institutes of Health. Professor
Toumbourou is supported by a Victorian Health Promotion Foundation Fellowship. The authors wish to express
their appreciation and thanks to project staff and participants for their valuable contribution to the project.

References
Abdelrahman AI, Rodriguez G, Ryan JA, French JF, Weinbaum D. The epidemiology of substance use

among middle school students: The impact of school, familial, community and individual risk
factors. Journal of Child and Adolescent Substance Use. 1998; 8(1):55–75.

American Psychological Association Zero Tolerance Taskforce. Are zero tolerance policies effective
in schools? An evidentiary review and recommendations. American Psychologist. 2008; 63(9):852–
862. [PubMed: 19086747]

Arcia E. Achievement and enrollment status of suspended students: Outcomes in a large, multicultural
school district. Education and Urban Society. 2006; 38(3):359–369.

Arthur MW, Hawkins JD, Pollard JA, Catalano RF, Baglioni AJJ. Measuring risk and protective
factors for substance use, delinquency, and other adolescent problem behaviors: The Communities
That Care Youth Survey. Evaluation Review. 2002; 26(6):575–601. [PubMed: 12465571]

Australian Institute of Health and Welfare. Australian Institute of Health and Welfare (Ed.). Canberra:
Australian Institute of Health and Welfare; 2008. Making progress: The health, development and
wellbeing of Australia's children and young people. Cat. no PHE 104.

Bachman, JG.; Johnston, ID.; O'Malley, PM. Monitoring the Future: Questionnaire responses from the
nation's high school seniors, 1988. Ann Arbor, MI: University of Michigan, Institute of Social
Research; 2001.

Bond, L.; Thomas, L.; Toumbourou, JW.; Patton, G.; Catalano, RF. Improving the lives of young
Victorians in our community: A survey of risk and protective factors. Melbourne: The Centre for
Adolescent Health; 2000.

Butler, H.; Bond, L.; Drew, S.; Krelle, A.; Seal, I. Doing it differently: Improving young people's
engagement with school. Melbourne, Australia: Brotherhood of St Laurence; 2005.

Casella R. Zero tolerance policy in schools: Rationale, consequences, and alternatives. Teachers
College Record. 2003; 105:872–892.

Catalano, RF.; Hawkins, JD. The Social Development Model: A theory of antisocial behavior. In:
Hawkins, JD., editor. Delinquency and Crime: Current Theories. New York: Cambridge; 1996. p.
149-197.

Conwell LS, O'Callaghan MJ, Andersen MJ, Bor W, Najman JM, Williams GM. Early adolescent
smoking and a web of personal and social disadvantage. Journal of Paediatrics & Child Health.
2003; 39(8):580–585. [PubMed: 14629522]

Costenbader V, Markson S. School suspension: A study with secondary school students. Journal of
School Psychology. 1998; 36(1):59–82.

Department of Education and Early Childhood Development. Effective schools are engaging schools:
Student engagement policy guidelines. Melbourne, Australia: Department of Education and Early
Childhood Development; 2009.

Derzon JH, Lipsey MW. Predicting tobacco use to age 18: a synthesis of longitudinal research.
Addiction. 1999; 94(7):995–1006. [PubMed: 10707438]

Elliott, DS.; Huizinga, D.; Menard, S. Multiple problem youth: Delinquency, drugs and mental health
problems. New York: Springer; 1989.

Fagan AA, Van Horn ML, Hawkins JD, Arthur MW. Using community and family risk and protective
factors for community-based prevention planning. Journal of Community Psychology. 2007;
35(4):535–555.

Flay BR, Petraitis J, Hu FB. Psychosocial risk and protective factors for adolescent tobacco use.
Nicotine & Tobacco Research. 1999; 1(Suppl):S59–S65. [PubMed: 11072406]

Glaser RR, Lee Van Horn M, Arthur MW, Hawkins JD, Catalano RF. Measurement properties of the
Communities That Care® Youth Survey across demographic groups. Journal of Quantitative
Criminology. 2005; 21(1):73–102.

Hemphill et al. Page 12

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Hawkins JD, Catalano RF, Miller JY. Risk and protective factors for alcohol and other drug problems
in adolescence and early adulthood: Implications for substance-abuse prevention. Psychological
Bulletin. 1992a; 112(1):64–105. [PubMed: 1529040]

Hawkins, JD.; Catalano, RF.; Morrison, DM.; O'Donnell, J.; Abbott, RD.; Day, LE. The Seattle Social
Development Project: Effects of the first four years on protective factors and problem behaviors.
In: McCord, J.; Tremblay, R., editors. The prevention of antisocial behaviour in children. New
York: Guilford Press; 1992b. p. 139-161.

Hemphill SA, Smith R, Toumbourou JW, Herrenkohl TI, Catalano RF, McMorris BJ, Romaniuk
Helena. Modifiable determinants of youth violence in Australia and the United States: A
longitudinal study. Australian and New Zealand Journal of Criminology. 2009; 42(3):289–309.
[PubMed: 20204170]

Hemphill SA, Toumbourou JW, Herrenkohl TI, McMorris BJ, Catalano RF. The effect of school
suspensions and arrests on subsequent adolescent antisocial behavior in Australia and the United
States. Journal of Adolescent Health. 2006; 39(5):736–744. [PubMed: 17046511]

Hill KG, Hawkins JD, Catalano RF, Abbott RD, Guo J. Family influences on the risk of daily smoking
initiation. Journal of Adolescent Health. 2005; 37(3):202–210. [PubMed: 16109339]

Huizinga D, Elliott DS. Reassessing the reliability and validity of self-report delinquency measures.
Journal of Quantitative Criminology. 1986; 2(4):293–327.

Huizinga, D.; Esbensen, F. Description of the core measures used in interviews and questionnaires by
the projects of the program of research on the causes and correlates of delinquency. Rockville,
MD: National Institute for Juvenile Justice and Delinquency Prevention, U.S. Department of
Justice; 1988.

Johnston, LD.; O'Malley, PM.; Bachman, JG.; Schulenberg, JE. Monitoring the Future: National
survey results on drug use, 1975–2008. Volume 1, Secondary School Students (Vol. 1). Bethesda,
Maryland: National Institute on Drug Abuse. U.S. Department of Health and Human Services.
National Institutes of Health; 2008.

Jolliffe D, Farrington DP, Hawkins JD, Catalano RF, Hill KG, Kosterman R. Predictive, concurrent,
prospective and retrospective validity of self-reported delinquency. Criminal Behaviour and
Mental Health. 2003; 13(3):179–197. [PubMed: 14654870]

Kaufman NJ, Castrucci BC, Mowery PD, Gerlach KK, Emont S, Orleans T. Predictors of change on
the smoking uptake continuum among adolescents. Archives of Pediatrics & Adolescent Medicine.
2002; 156(6):581–587. [PubMed: 12038891]

Kelly, aB; O'Flaherty, M.; Connor, JP.; Homel, R.; Toumbourou, JW.; Patton, GC.; Williams, J. The
influence of parents, sibilings and peers on pre- and earlyteen smoking: A multi-level model. Drug
and Alcohol Review. (in press).

Kim MJ, Fleming CB, Catalano RF. Individual and social influences on progression to daily smoking
during adolescence. Pediatrics. 2009; 124(3):895–902. [PubMed: 19706575]

Kish, L. Survey Sampling. New York: John Wiley & Sons; 1965.

Mathers M, Toumbourou JW, Catalano RF, Williams J, Patton GC. Consequences of youth tobacco
use: a review of prospective behavioural studies. Addiction. 2006; 101(7):948–958. [PubMed:
16771887]

McMorris BJ, Hemphill SA, Toumbourou JW, Catalano RF, Patton GC. Prevalence of substance use
and delinquent behaviour in adolescents from Victoria, Australia and Washington State, United
States. Health Education & Behavior. 2007; 34(4):634–650. [PubMed: 16740513]

Miller CH, Burgoon M, Grandpe JR, Alvaro EM. Identifying principal risk factors for the initiation of
adolescent smoking behaviors: The significance of psychological reactance. Health
Communication. 2006; 19(3):241–252. [PubMed: 16719727]

Morrison, BE. Trends and Issues in Crime and Criminal Justice (Vol. #219(Feb)). Canberra:
Australian Institute of Criminology; 2002. Bullying and victimisation in schools: A restorative
justice approach.

National Crime Prevention. Canberra, Australia: Commonwealth Attorney Generals Department;
1999. Pathways to prevention: Developmental and early intervention approaches to crime in
Australia.

Hemphill et al. Page 13

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Newcomb MD, Felix-Ortiz M. Multiple prospective and risk factors for drug use and abuse: Cross-
sectional and prospective findings. Journal of Personality and Social Psychology. 1992; 63(2):
280–296. [PubMed: 1403617]

O'Loughlin J, Karp I, Koulis T, Paradis G, DiFranza J. Determinants of first puff and daily cigarette
smoking in adolescents. American Journal of Epidemiology. 2009; 170(5):585–597. [PubMed:
19635735]

Pollard JA, Hawkins JD, Arthur MW. Risk and protection: Are both necessary to understand diverse
behavioral outcomes in adolescence? Social Work Research. 1999; 23(3):145–158.

Rutter, M.; Giller, H. Juvenile delinquency: Trends and perspectives. Harmondsworth, Middlessex:
Penguin; 1983.

Scal P, Ireland M, Wagman Borowsky I. Smoking among american adolescents: a risk and protective
factor analysis. Journal of Community Health. 2003a; 28(2):79–97. [PubMed: 12705311]

Scal P, Ireland M, Wagman Borowsky I. Smoking among American adolescents: a risk and protective
factor analysis. Journal of Community Health. 2003b; 28(2):79–97. [PubMed: 12705311]

Shaw G. Restorative practices in Australian schools: Changing relationships, changing culture.
Conflict Resolution Quarterly. 2007; 25(1):127–135.

Skiba, RJ.; Rausch, MK. School disciplinary systems: Alternatives to suspension and expulsion. In:
Bear, GG.; Minke, KM., editors. Children's needs III: Development, prevention, and intervention.
Bethesda, MD: National Association of School Psychologists; 2006a. p. 87-102.

Skiba, RJ.; Rausch, MK. Zero tolerance, suspension, and expulsion: Questions of equity and
effectiveness. In: Evertson, CM.; Weinstein, CS., editors. Handbook of classroom management:
Research, practice, and contemporary issues. Mahwah, New Jersey: Lawrence Erlbaum
Associates; 2006b. p. 1063-1089.

Soldz S, Cui X. A risk factor index predicting adolescent cigarette smoking: A 7-year longitudinal
study. Psychology of Addictive Behaviors. 2001; 15(1):33–41. [PubMed: 11255936]

Statacorp. Stata: Statistics/Data Analysis (Version 10.1 IC). College Station, Texas: Statcorp.; 2009.

Sutherland I, Shepherd JP. Social dimensions of adolescent substance use. Addiction. 2001; 96(3):
445–458. [PubMed: 11255584]

Tara HL, Frankowski BL, McGrath JW, Mears CJ, Murray RD, Young TL. Out-of-school suspension
and expulsion. Pediatrics. 2003; 112(5):1206–1209. [PubMed: 14595070]

Tucker JS, Martinez Jf, Ellickson PL, Edelen MO. Temporal associations of cigarette smoking with
social influences, academic performance, and delinquency: a four-wave longitudinal study from
ages 13–23. Psychology of Addictive Behaviors. 2008; 22(1):1–11. [PubMed: 18298226]

Vakalahi HF. Family-based predictors of adolescent substance use. Journal of Child and Adolescent
Substance Use. 2002; 11(3):1–15.

Van Den Bree MBM, Whitmer MD, Pickworth WB. Predictors of smoking development in a
population-based sample of adolescents: A prospective study. Journal of Adolescent Health. 2004;
35(3):172–181. [PubMed: 15313498]

Vavrus F, Cole K. "I didn't do nothin": The discursive construction of school suspension. The Urban
Review. 2002; 34:87–111.

Weissberg, RP. New Haven Public Schools Social and Health Assessment. New Haven, CT: Yale
University, Department of Psychology; 1991.

Hemphill et al. Page 14

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hemphill et al. Page 15

Table 1

Description of the sample characteristics of Victorian (nGrade 7 = 883 and nGrade 9 = 914) and Washington
State (nGrade 7 = 843 and nGrade 9 = 919) students at the first survey.

Characteristics Victoria Washington State

Age

   Grade 7 Mean 12.92 SD 0.40 Mean 13.07 SD 0.41

   Grade 9 Mean 14.89 SD 0.39 Mean 15.10 SD 0.46

Gender

   Female 51.18% 48.82%

Ethnicity Grade 7 (%) Grade 9 (%)

   Washington State

    White 65.00 68.00

    Hispanic/Latino 16.00 11.00

    African American 4.00 4.00

    Native American 6.00 5.00

    Asian/Pacific Islander 6.00 10.00

    Other 3.00 2.00

   Victoria

    Caucasian 91.00 90.00

    African 0.70 0.70

    Aboriginal and Torres Strait Islander 1.00 0.70

    Spanish/Hispanic/Latino 0.40 1.00

    Asian 5.21 5.79

    Pacific Islander 0.90 0.30

    Other 1.00 2.00

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hemphill et al. Page 16

Ta
bl

e 
2

M
ea

ns
, s

ta
nd

ar
d 

de
vi

at
io

ns
 a

nd
 C

ro
nb

ac
h 

al
ph

as
 f

or
 r

is
k 

fa
ct

or
s 

m
ea

su
re

d 
at

 th
e 

fi
rs

t s
ur

ve
y 

fo
r 

th
e 

V
ic

to
ri

an
 (

n 
=

 1
,7

47
) 

an
d 

W
as

hi
ng

to
n 

St
at

e 
(n

 =
1,

76
2)

 s
am

pl
es

.

G
ra

de
 7

G
ra

de
 9

R
is

k 
F

ac
to

rs
V

ic
to

ri
a

[M
ea

n(
SD

)]
W

as
hi

ng
to

n
St

at
e 

[M
ea

n(
SD

)]
V

ic
to

ri
a 

(α
)

W
as

hi
ng

to
n

St
at

e 
(α

)
V

ic
to

ri
a

[M
ea

n(
SD

)]
W

as
hi

ng
to

n
St

at
e

[M
ea

n(
SD

)]

V
ic

to
ri

a 
(α

)
W

as
hi

ng
to

n
St

at
e 

(α
)

In
di

vi
du

al
 ri

sk
 fa

ct
or

s

   
Fa

vo
ra

bl
e 

at
tit

ud
es

 to
w

ar
ds

 d
ru

g 
us

e
1.

41
(0

.5
3)

**
*

1.
28

(0
.5

1)
0.

83
0.

90
1.

96
(0

.7
2)

**
*

1.
64

(0
.6

8)
0.

86
0.

89

   
A

nt
is

oc
ia

l b
eh

av
io

r
1.

06
(0

.1
9)

1.
11

(0
.2

7)
**

*
0.

38
0.

37
1.

14
(0

.3
5)

1.
16

(0
.4

1)
0.

61
0.

61

Fa
m

ily
 ri

sk
 fa

ct
or

s

   
Po

or
 f

am
ily

 m
an

ag
em

en
t

1.
61

(0
.4

8)
**

1.
54

(0
.5

1)
0.

79
0.

82
1.

88
(0

.4
9)

**
*

1.
76

(0
.5

1)
0.

77
0.

79

   
Fa

m
ily

 c
on

fl
ic

t
2.

16
(0

.7
8)

2.
19

(0
.8

2)
0.

81
0.

80
2.

36
(0

.7
5)

2.
34

(0
.7

4)
0.

77
0.

79

   
Pa

re
nt

 a
tti

tu
de

s 
fa

vo
ra

bl
e 

to
 d

ru
g 

us
e

1.
38

(0
.4

8)
**

*
1.

18
(0

.4
0)

0.
72

0.
83

1.
71

(0
.6

2)
**

*
1.

33
(0

.5
1)

0.
76

0.
83

Pe
er

 ri
sk

 fa
ct

or
s

   
In

te
ra

ct
io

n 
w

ith
 a

nt
is

oc
ia

l p
ee

rs
0.

19
(0

.3
3)

0.
26

(0
.4

7)
**

*
0.

67
0.

82
0.

37
(0

.5
6)

0.
34

(0
.5

7)
0.

82
0.

85

   
Fr

ie
nd

s’
 u

se
 o

f 
dr

ug
s

0.
53

(0
.7

4)
0.

54
(0

.8
4)

0.
70

0.
82

1.
30

(1
.0

0)
**

1.
14

(1
.1

1)
0.

75
0.

84

Sc
ho

ol
 ri

sk
 fa

ct
or

s

   
A

ca
de

m
ic

 f
ai

lu
re

1.
93

(0
.6

1)
2.

10
(0

.7
3)

**
*

0.
66

0.
72

2.
06

(0
.6

7)
*

2.
00

(0
.7

2)
0.

70
0.

72

   
L

ow
 c

om
m

itm
en

t t
o 

sc
ho

ol
2.

11
(0

.5
9)

2.
13

(0
.5

9)
0.

73
0.

70
2.

36
(0

.6
1)

2.
32

(0
.5

6)
0.

75
0.

71

C
om

m
un

ity
 ri

sk
 fa

ct
or

s

   
L

aw
s 

an
d 

no
rm

s 
fa

vo
ra

bl
e 

to
 d

ru
g 

us
e

1.
97

(0
.5

7)
1.

93
(0

.6
2)

0.
76

0.
81

2.
36

(0
.5

7)
**

*
2.

25
(0

.5
6)

0.
75

0.
77

   
C

om
m

un
ity

 e
nf

or
ce

m
en

t
2.

43
(0

.8
2)

2.
42

(0
.8

8)
0.

83
0.

88
2.

79
(0

.7
5)

2.
85

(0
.7

5)
0.

81
0.

84

   
C

om
m

un
ity

 a
va

ila
bi

lit
y 

of
 d

ru
gs

1.
69

(0
.7

2)
1.

78
(0

.8
6)

*
0.

78
0.

85
2.

35
(0

.8
2)

2.
55

(0
.9

2)
**

*
0.

82
0.

86

V
ic

to
ri

a 
%

W
as

hi
ng

to
n 

St
at

e 
%

V
ic

to
ri

a 
%

W
as

hi
ng

to
n 

St
at

e 
%

In
di

vi
du

al
 ri

sk
 fa

ct
or

s

   
C

ur
re

nt
 a

lc
oh

ol
 u

se
31

.1
4*

**
11

.9
8

54
.2

7*
**

24
.5

9

   
C

ur
re

nt
 m

ar
iju

an
a 

us
e

1.
13

4.
98

**
*

7.
00

12
.5

1*
**

So
ci

et
al

 R
es

po
ns

es

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hemphill et al. Page 17

G
ra

de
 7

G
ra

de
 9

R
is

k 
F

ac
to

rs
V

ic
to

ri
a

[M
ea

n(
SD

)]
W

as
hi

ng
to

n
St

at
e 

[M
ea

n(
SD

)]
V

ic
to

ri
a 

(α
)

W
as

hi
ng

to
n

St
at

e 
(α

)
V

ic
to

ri
a

[M
ea

n(
SD

)]
W

as
hi

ng
to

n
St

at
e

[M
ea

n(
SD

)]

V
ic

to
ri

a 
(α

)
W

as
hi

ng
to

n
St

at
e 

(α
)

   
Su

sp
en

si
on

6.
00

12
.2

2*
**

11
.3

8
9.

58

   
A

rr
es

ts
0.

68
2.

25
**

2.
52

4.
90

**

* p 
<

 .0
5;

**
p 

<
 .0

1;

**
* p 

<
 .0

01
;

α
 =

 C
ro

nb
ac

h 
al

ph
a

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hemphill et al. Page 18

Ta
bl

e 
3

R
at

es
 o

f 
cu

rr
en

t t
ob

ac
co

 u
se

 in
 G

ra
de

 7
 a

nd
 9

 W
as

hi
ng

to
n 

St
at

e 
an

d 
V

ic
to

ri
an

 s
tu

de
nt

s 
at

 th
e 

fi
rs

t a
nd

 s
ec

on
d 

su
rv

ey
s.

G
ra

de
 7

 M
al

es
G

ra
de

 7
 F

em
al

es

W
as

hi
ng

to
n 

St
at

e
V

ic
to

ri
a

W
as

hi
ng

to
n 

St
at

e
V

ic
to

ri
a

%
95

%
 C

I
%

95
%

 C
I

%
95

%
 C

I
%

95
%

 C
I

Su
rv

ey
 1

 c
ur

re
nt

 to
ba

cc
o 

us
e

4.
68

2.
45

–8
.7

3
7.

06
4.

82
–1

0.
21

5.
14

2.
98

–8
.7

2
9.

39
6.

37
–1

3.
62

Su
rv

ey
 2

 c
ur

re
nt

 to
ba

cc
o 

us
e

9.
59

6.
00

–1
5.

00
19

.6
3*

*
12

.7
4–

29
.0

0
14

.6
5

8.
65

–2
3.

73
21

.2
9

13
.6

3–
31

.6
6

G
ra

de
 9

 M
al

es
G

ra
de

 9
 F

em
al

es

W
as

hi
ng

to
n 

St
at

e
V

ic
to

ri
a

W
as

hi
ng

to
n 

St
at

e
V

ic
to

ri
a

%
95

%
 C

I
%

95
%

 C
I

%
95

%
 C

I
%

95
%

 C
I

Su
rv

ey
 1

 c
ur

re
nt

 to
ba

cc
o 

us
e

8.
26

4.
69

–1
4.

13
17

.2
2*

13
.6

1–
21

.5
3

10
.8

7
7.

71
–1

5.
11

26
.1

2*
**

20
.6

2–
32

.5
0

Su
rv

ey
 2

 c
ur

re
nt

 to
ba

cc
o 

us
e

17
.0

5
11

.2
3–

25
.0

2
29

.5
5*

*
21

.0
7–

40
.3

1
18

.0
5

11
.3

5–
27

.4
9

39
.5

4*
**

26
.0

6–
54

.8
2

N
ot

e.
 F

em
al

e 
sa

m
pl

e 
co

m
pr

is
es

 9
66

 G
ra

de
 7

 s
tu

de
nt

s 
at

 s
ur

ve
y 

1 
an

d 
96

3 
G

ra
de

 7
 s

tu
de

nt
s 

at
 s

ur
ve

y 
2,

 a
nd

 9
86

 G
ra

de
 9

 s
tu

de
nt

s 
at

 s
ur

ve
y 

1 
an

d 
98

4 
G

ra
de

 9
 s

tu
de

nt
s 

at
 s

ur
ve

y 
2.

 M
al

e 
sa

m
pl

e 
co

m
pr

is
es

92
6 

G
ra

de
 7

 s
tu

de
nt

s 
at

 s
ur

ve
y 

1 
an

d 
92

3 
G

ra
de

 7
 s

tu
de

nt
s 

at
 s

ur
ve

y 
2,

 a
nd

 9
44

 G
ra

de
 9

 s
tu

de
nt

s 
at

 s
ur

ve
y 

1 
an

d 
93

9 
G

ra
de

 9
 s

tu
de

nt
s 

at
 s

ur
ve

y 
2;

 C
I 

=
 c

on
fi

de
nc

e 
in

te
rv

al
.

T
he

 p
re

se
nt

ed
 e

st
im

at
es

 a
nd

 c
on

fi
de

nc
e 

in
te

rv
al

s 
w

er
e 

de
ri

ve
d 

us
in

g 
th

e 
‘s

vy
se

t’
 a

na
ly

si
s 

te
ch

ni
qu

e 
in

 S
T

A
T

A
. T

he
se

 e
st

im
at

es
 ta

ke
 in

to
 a

cc
ou

nt
 th

e 
sa

m
pl

e 
de

si
gn

 w
ei

gh
t, 

sc
ho

ol
 n

es
tin

g 
(s

tr
at

a)
, a

nd
 a

ge
.

E
st

im
at

es
 h

av
e 

be
en

 a
dj

us
te

d 
fo

r 
ex

ac
t a

ge
 a

t e
ac

h 
su

rv
ey

, i
.e

., 
fi

rs
t s

ur
ve

y 
ex

ac
t a

ge
 1

3 
ye

ar
s,

 s
ec

on
d 

su
rv

ey
 e

xa
ct

 a
ge

 1
4 

ye
ar

s 
(G

ra
de

 7
);

 f
ir

st
 s

ur
ve

y 
ex

ac
t a

ge
 1

5 
ye

ar
s,

 s
ec

on
d 

su
rv

ey
 e

xa
ct

 a
ge

 1
6 

ye
ar

s
(G

ra
de

 9
).

* p 
<

 .0
5,

**
p 

<
 .0

1,

**
* p 

<
 .0

01
.

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hemphill et al. Page 19

Ta
bl

e 
4

L
og

is
tic

 r
eg

re
ss

io
n 

an
al

ys
es

 f
or

 th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

fi
rs

t s
ur

ve
y 

ri
sk

 f
ac

to
rs

 a
nd

 c
ur

re
nt

 to
ba

cc
o 

us
e 

in
 G

ra
de

 7
 a

nd
 9

 s
tu

de
nt

s 
(1

2-
m

on
th

 f
ol

lo
w

-u
p)

(n
 =

 3
,4

67
).

G
ra

de
 7

G
ra

de
 9

U
na

dj
us

te
d 

A
na

ly
se

s
F

ul
ly

 A
dj

us
te

d 
A

na
ly

se
s

U
na

dj
us

te
d 

A
na

ly
se

s
F

ul
ly

 A
dj

us
te

d 
A

na
ly

se
s

R
is

k 
F

ac
to

rs
O

R
95

%
 C

I
O

R
95

%
 C

I
O

R
95

%
 C

I
O

R
95

%
 C

I

D
em

og
ra

ph
ic

s

   
 G

en
de

r 
(c

od
ed

 0
 =

 m
al

e,
 1

 =
 f

em
al

e)
1.

56
**

1.
12

–2
.1

9
2.

06
**

*
1.

39
–3

.0
7

1.
22

0.
96

–1
.5

5
1.

15
0.

84
–1

.5
7

   
 A

ge
1.

55
**

1.
14

–2
.1

0
1.

46
0.

99
–2

.1
4

1.
09

0.
80

–1
.4

8
0.

93
0.

64
–1

.3
5

   
 S

ta
te

 (
co

de
d 

0 
=

 V
ic

to
ri

a,
 1

 =
 W

as
hi

ng
to

n 
St

at
e)

0.
61

*
0.

40
–0

.9
2

0.
56

*
0.

35
–0

.8
9

0.
38

**
*

0.
28

–0
.5

2
0.

44
**

*
0.

29
–0

.6
6

In
di

vi
du

al
 fa

ct
or

s

   
 C

ur
re

nt
 to

ba
cc

o 
us

e
20

.8
8*

**
13

.6
0–

32
.0

7
5.

87
**

*
3.

32
–1

0.
38

23
.3

9*
**

16
.7

0–
32

.7
6

7.
38

**
*

4.
81

–1
1.

33

   
 F

av
or

ab
le

 a
tti

tu
de

s 
to

 d
ru

g 
us

e
4.

19
**

*
3.

24
–5

.4
3

1.
05

0.
66

–1
.6

8
3.

80
**

*
3.

17
–4

.5
7

1.
25

0.
93

–1
.6

9

   
 A

nt
is

oc
ia

l b
eh

av
io

r
6.

02
**

*
3.

53
–1

0.
27

1.
42

0.
59

–3
.3

9
2.

87
**

*
1.

99
–4

.1
4

0.
63

0.
35

–1
.1

2

   
 C

ur
re

nt
 a

lc
oh

ol
 u

se
5.

62
**

*
4.

00
–7

.8
8

1.
91

**
1.

21
–3

.0
3

6.
24

**
*

4.
72

–8
.2

5
1.

74
**

1.
23

–2
.4

6

   
 C

ur
re

nt
 c

an
na

bi
s 

us
e

7.
89

**
*

4.
91

–1
2.

66
0.

56
0.

25
–1

.2
6

7.
54

**
*

5.
59

–1
0.

16
2.

00
**

1.
19

–3
.3

4

Pe
er

 fa
ct

or
s

   
 I

nt
er

ac
tio

n 
w

ith
 a

nt
is

oc
ia

l p
ee

rs
3.

61
**

*
2.

44
–5

.3
3

0.
71

0.
37

–1
.3

8
3.

02
**

*
2.

38
–3

.8
5

1.
06

0.
72

–1
.5

7

   
 F

ri
en

ds
’ 

us
e 

of
 d

ru
gs

2.
75

**
*

2.
32

–3
.2

7
1.

84
**

*
1.

43
–2

.3
7

2.
66

**
*

2.
33

–3
.0

4
1.

38
**

1.
09

–1
.7

4

Fa
m

ily
 fa

ct
or

s

   
 P

oo
r 

fa
m

ily
 m

an
ag

em
en

t
3.

50
**

*
2.

68
–4

.5
8

1.
05

0.
69

–1
.5

9
3.

86
**

*
3.

05
–4

.8
9

1.
30

0.
91

–1
.8

4

   
 C

on
fl

ic
t

1.
86

**
*

1.
52

–2
.2

7
1.

09
0.

85
–1

.3
9

1.
59

**
*

1.
35

–1
.8

6
0.

94
0.

73
–1

.2
1

   
 P

ar
en

ta
l a

tti
tu

de
s 

fa
vo

ra
bl

e 
to

 d
ru

g 
us

e
2.

98
**

*
2.

31
–3

.8
4

1.
36

0.
86

–2
.1

5
2.

77
**

*
2.

27
–3

.3
8

0.
92

0.
65

–1
.3

0

Sc
ho

ol
 fa

ct
or

s

   
 A

ca
de

m
ic

 f
ai

lu
re

2.
64

**
*

2.
13

–3
.2

8
2.

07
1.

57
–2

.7
3

3.
07

**
*

2.
57

–3
.6

6
1.

71
**

*
1.

29
–2

.2
5

   
 L

ow
 c

om
m

itm
en

t t
o 

sc
ho

ol
3.

02
**

*
2.

35
–3

.8
8

0.
98

0.
66

–1
.4

5
3.

25
**

*
2.

66
–3

.9
8

1.
25

0.
89

–1
.7

6

C
om

m
un

ity
 fa

ct
or

s

   
 N

or
m

s 
fa

vo
ra

bl
e 

to
 d

ru
g 

us
e

2.
56

**
*

1.
96

–3
.3

5
0.

49
*

0.
26

–0
.9

3
2.

55
**

*
2.

04
–3

.1
9

0.
78

0.
46

–1
.3

2

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hemphill et al. Page 20

G
ra

de
 7

G
ra

de
 9

U
na

dj
us

te
d 

A
na

ly
se

s
F

ul
ly

 A
dj

us
te

d 
A

na
ly

se
s

U
na

dj
us

te
d 

A
na

ly
se

s
F

ul
ly

 A
dj

us
te

d 
A

na
ly

se
s

R
is

k 
F

ac
to

rs
O

R
95

%
 C

I
O

R
95

%
 C

I
O

R
95

%
 C

I
O

R
95

%
 C

I

   
 E

nf
or

ce
m

en
t

1.
90

**
*

1.
54

–2
.3

4
1.

65
*

1.
05

–2
.5

8
1.

50
**

*
1.

27
–1

.7
7

1.
10

0.
77

–1
.5

7

   
 A

va
ila

bi
lit

y 
of

 d
ru

gs
2.

16
**

*
1.

78
–2

.6
2

1.
14

0.
83

–1
.5

5
2.

03
**

*
1.

74
–2

.3
7

1.
20

0.
92

–1
.5

6

So
ci

et
al

 re
sp

on
se

s

   
 S

us
pe

ns
io

n
3.

68
**

*
2.

38
–5

.6
9

2.
08

**
1.

23
–3

.5
2

3.
93

**
*

2.
82

–5
.4

7
1.

10
0.

66
–1

.8
1

   
 A

rr
es

ts
2.

65
*

1.
05

–6
.6

9
0.

83
0.

23
–3

.0
4

3.
13

**
*

1.
93

–5
.0

8
0.

85
0.

38
–1

.9
3

%
 v

ar
ia

nc
e 

ex
pl

ai
ne

d
n/

a
28

.7
4

n/
a

34
.8

7

N
ot

e.
 T

he
 f

ul
ly

 a
dj

us
te

d 
an

al
ys

es
 c

on
tr

ol
 f

or
 a

ge
, g

en
de

r,
 s

ta
te

, a
nd

 f
ir

st
 s

ur
ve

y 
cu

rr
en

t t
ob

ac
co

 u
se

. O
R

 =
 o

dd
s 

ra
tio

 a
nd

 C
I 

=
 c

on
fi

de
nc

e 
in

te
rv

al
. ^

 O
dd

s 
ra

tio
s 

co
rr

es
po

nd
 to

 th
e 

di
ch

ot
om

ou
s 

co
un

tr
y

va
ri

ab
le

 (
co

de
d 

“0
” 

fo
r 

V
ic

to
ri

an
 a

do
le

sc
en

ts
 a

nd
 “

1”
 f

or
 W

as
hi

ng
to

n 
St

at
e 

ad
ol

es
ce

nt
s)

 a
nd

 d
ic

ho
to

m
ou

s 
ge

nd
er

 v
ar

ia
bl

e 
(c

od
ed

 “
0”

 f
or

 m
al

e 
ad

ol
es

ce
nt

s 
an

d 
“1

” 
fo

r 
fe

m
al

e 
ad

ol
es

ce
nt

s)
.

* p 
<

 0
5;

**
p 

<
 .0

1;

**
* p 

<
 .0

01
.

Health Educ Behav. Author manuscript; available in PMC 2013 February 01.


