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Abstract

Background—School-level characteristics are related to students’ substance use, but little 

research systematically examined multiple school characteristics in relation to different types of 

substance use across grade levels.

Objectives—This study examines multiple school-level characteristics as correlates of students’ 

tobacco, alcohol, marijuana, and combined substance use across three grade levels.

Methods—Students (N = 23,615) from 42 urban and suburban middle schools and 24 high 

schools in the U.S. reported on their tobacco, alcohol, and marijuana use. Students’ mean age was 

14 years; 47% were male, 53% African American and 41% Caucasian. School-level data included 

poverty, racial composition, academic achievement, student-teacher ratio, absenteeism, and school 

size. Multilevel logistic and Poisson regressions tested associations between school-level 

predictors and adolescent substance use in middle school, early high school and late high school.

Results—School-level poverty, more ethnic minority students, low achievement, and higher 

absenteeism were related to alcohol, marijuana and combined substance use, particularly at lower 

grade levels. By contrast, cigarette smoking was more prevalent in more affluent high schools 

with more White students. After adjusting for other school characteristics, absenteeism emerged as 

the most consistent predictor of student substance use.

Conclusions/Importance—Interventions addressing absenteeism and truancy in middle and 

high schools may help prevent student substance use. Schools serving poor, urban, and mostly 

minority students may benefit from interventions targeting alcohol and marijuana use, whereas 

interventions focusing on tobacco use prevention may be more relevant for schools serving more 

affluent and predominantly White students.
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Early adolescent cigarette, alcohol, and marijuana use is associated with multiple 

detrimental outcomes in adulthood, including an increased likelihood of substance use 

disorders, delinquency, violent and aggressive behaviors, and risky sexual behavior (Guo et 

al., 2002; Odgers et al., 2008). Cigarette, alcohol, and marijuana are among the most 
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commonly used drugs by adolescents between the ages 12 and 17 (SAMHSA, 2012). Recent 

national surveys indicate that among high school students, 39% used alcohol in the past 

month, 18% smoked cigarettes, and 23% used marijuana (CDC, 2011). Some students 

initiate substance use even before entering high school, with 4% middle school students 

reporting recent alcohol use, 1.4% cigarette smoking, and 1% marijuana use (SAMHSA, 

2010).

Adolescent substance use is influenced by multiple factors at different levels, including the 

individual, family, and peers, as well as broader contexts of schools, communities, and 

public policies and regulations (Botticello, 2009; O’Malley, Johnston, Bachman, 

Schulenbery, & Kumar, 2006). Abundant literature has focused on individual, family, and 

peer predictors of adolescent substance use, as well as community factors, laws, and policies 

(Allison et al., 1999; Chuang, Ennett, Bauman, & Foshee, 2005). However, less is known 

about the relationships between school characteristics and adolescent substance use. 

Although a plethora of studies have examined individual students’ characteristics (e.g., 

socioeconomic status or race/ethnicity) or school functioning (e.g., academic achievement) 

in relation to substance use (Diego, Field, & Sanders, 2003; Stern & Wiens, 2009), only a 

few studies have examined these characteristics at the school level (Botticello, 2009; Eitle & 

Eitle, 2004; O’Malley et al., 2006). Examination of unique school-level factors related to 

students’ substance use is critical for identifying schools with the greatest needs for 

interventions. Malleable school-level predictors of substance use can also serve as 

intervention targets in substance use prevention efforts.

Prior research suggests that schools vary to a great extent in their levels of cigarette, alcohol, 

and marijuana use (Botticello, 2009; Ennett, Flewelling, Lindrooth, & Norton, 1997; 

O’Malley et al., 2006). For instance, the prevalence of students’ recent use ranged from 9% 

to 43% for alcohol, 0% to 24% for cigarettes, and 0% to 11% for marijuana across 

elementary schools in one study (Ennett et al., 1997), and the proportion of students 

reporting marijuana use in the last year ranged from 0% to 64% among high schools in 

another study (O’Malley et al., 2006). Schools also vary greatly in characteristics that may 

be relevant for substance use, such as school SES, racial composition of the school, school 

size, or average academic achievement of the students (Eitle & Eitle, 2004; Johnson & 

Hoffmann, 2000; O’Malley et al., 2006).

School Characteristics Associated with Student Substance Use

Students’ SES is a salient characteristic that has been related to substance use. At the 

individual student level, the relationship appears to vary by substance and different aspects 

of SES. A recent review suggests that tobacco use is generally associated with lower SES 

across different measures of SES (Hanson & Chen, 2007a). The negative relationship 

between SES and smoking has been replicated among both middle school and high school 

students (Blum et al., 2000; Johnston, O’Malley, Bachman, & Schulenberg, 2005; Wallace 

et al., 1999), particularly when using family status based measures of SES (e.g., parental 

education or occupation). However, other studies found a positive relationship between SES 

and cigarette smoking using SES measures of students’ family income (Hanson & Chen, 

2007b). In contrast to smoking, alcohol and marijuana use are less consistently related to 
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SES across studies. When associations are found, alcohol and marijuana use appear related 

to lower parental education, but higher family income (Ellickson, McGuigan, Adams, Bell, 

& Hays, 1996; Ennett, Bauman, Foshee, Pemberton, & Hicks, 2001). Youth with poorer and 

less educated parents are exposed to greater parental modeling of and permissive attitudes 

toward substance use (Kalesan, Stine, & Alberg, 2006), and experience more stress which 

may promote substance use as a coping mechanism (Barrett & Turner, 2006; Hanson & 

Chen, 2007a). Higher parental education may be protective due to parents’ greater 

disapproval of substance use, but higher family income may be a risk factor because it 

provides financial resources needed to purchase substances (Hanson & Chen, 2007a; 

Ellickson et al., 1996; Luthar & D’Avanzo, 1999).

Although there is some evidence of age differences in the role of SES in substance use, few 

studies have made such comparisons between younger and older adolescents. In general, the 

relationship between SES and substance use is stronger among younger adolescents and 

diminishes as age increases (Blum et al., 2000; Hanson & Chen, 2007a; Johnston et al., 

2005), perhaps because peer influences progressively dominate over family factors (Hanson 

& Chen, 2007a; Ellickson, Tucker, Klein, & Saner, 2004). Corroborating studies on 

individual adolescents’ SES, lower parental education at the school-level is associated with 

greater likelihood of using all substances among 8th grade students (O’Malley et al., 2006). 

However, by 12th grade, the negative relationship between parental education and substance 

use disappeared for cigarettes and reversed for alcohol and marijuana, and these differences 

persisted after accounting for other school-level characteristics. Similarly, students attending 

schools with lower levels of socioeconomic disadvantage were more likely to misuse 

alcohol, even after adjusting for other school-level variables (Botticello, 2009). Together, 

these studies demonstrate an association between school-level SES and students’ substance 

use, but few studies have examined this relationship and whether it persists after adjusting 

for other school factors across grade levels.

Besides family SES, race/ethnicity is related to adolescent substance use (Blum et al., 2000; 

Griesler, Kandel, & Davies, 2002; Stern & Wiens, 2009). Although some studies with 

middle school students find no racial/ethnic differences (Shih, Miles, Tucker, Zhou, & 

D’Amico, 2010; Jones, 2008), most investigations indicate higher levels of use among 

White than African American middle school and high school students (Blum et al., 2000; 

Griesler et al., 2002; Stern & Wiens, 2009). These racial differences tend to increase with 

age (Johnston, O’Malley, Bachman, & Schulenberg, 2011), and could be explained by 

racial/ethnic differences in attitudes towards substance use, parenting practices, and peer 

factors (Barrett & Turner, 2006; Shih et al., 2010). Consonant with research at the individual 

level, schools with larger proportions of African American vs. White students have lower 

prevalence of cigarette, alcohol, and marijuana use (Botticello, 2009; Ennett et al., 1997), 

with racial differences being more pronounced in higher grades (O’Malley et al., 2006).

In addition to demographic variables, low academic achievement, disengagement and 

truancy among students are related to greater alcohol, cigarettes and marijuana use (Bryant, 

Schulenberg, O’Malley, Bachman, & Johnston, 2003; Diego et al., 2003). Academic failure 

may promote substance use directly as a coping mechanism with the stress of failing 

(Shippee & Owens, 2011), or indirectly by fostering disengagement from school, truancy, 

Hill and Mrug Page 3

Subst Use Misuse. Author manuscript; available in PMC 2016 November 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and misbehavior (Bryant, Schulenberg, Bachman, O’Malley, & Johnston, 2000). In 

particular, truancy increases substance use through both disengagement from school and 

providing more unsupervised, risky time with friends (Henry & Thornberry, 2010). Low 

academic achievement and truancy are stronger predictors of substance use in middle school 

compared to high school, and in lower grades within high school (Bergen, Martin, Roeger, 

& Allison, 2005; Hallfors et al., 2002). These age differences may be explained by higher 

rates of drop out among failing and truant students in higher grades (Silver, Saunders, & 

Zarate, 2008) and by substance use becoming more normative among older students 

(Barnes, Welte, & Hoffman, 2002). Few studies have examined academic achievement or 

truancy at the school level in relation to students’ substance use. One U.K. study found no 

associations between student cigarette use and school-level truancy or attainment of national 

education standards (Aveyard et al., 2004). However, it is not clear whether these 

relationships may emerge at different grade levels or for different types of substances.

Another school-level factor that has been linked with substance use is school size. 

Interestingly, higher levels of student substance use have been reported in both small 

schools (Botticello, 2009; O’Malley et al., 2006) and large schools (CASA, 2003; Page, 

1991), compared to medium-sized schools. It is possible that students in large schools are 

exposed to more peer models of substance use, whereas youth in small schools may 

experience more peer pressure to use substances. Large school size is also associated with 

more problem behaviors that serve as risk factors for substance use, including truancy 

(Gardner, Ritblatt, & Beatty, 2000), antisocial behavior (Kaiser, 2005), and higher 

likelihood of dropping out of school (Werblow & Duesbery, 2009). It is not clear whether 

school size is differentially related to student substance use at different grade levels.

Current Study

Existing literature has identified multiple school-level correlates of student substance use, 

including school SES, racial composition, academic achievement and truancy, and school 

size. Many of these effects appear to vary across substances and grade levels, but few 

studies have systematically examined these differences. Additionally, most investigations 

report on isolated school characteristics without adjusting for other school variables. 

Because many of the school factors reviewed above are interrelated, examining them in 

isolation may not identify the most important correlates of student substance use. 

Addressing these limitations, the current study investigates the role of multiple school-level 

characteristics in adolescent substance use across different grade levels. Specifically, we 

examine the effects of school-level SES, race/ethnicity, school size, academic achievement, 

and absenteeism on students’ use of tobacco, alcohol, marijuana, and a total number of 

substances used. As a proxy of school resources and adult supervision, we also include 

student-teacher ratio which has not been examined in previous research. The relationships 

between school characteristics and student substance use are examined across three grade 

levels – middle school, early high school and late high school. We hypothesize that, in 

general, higher levels of student substance use will be reported in schools that have lower 

SES, fewer African American students, lower achievement, higher absenteeism, small or 

large size, and higher student to teacher ratios. Specific differences by grade level and type 

of substance are also expected, based on the reviewed literature.
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Method

This study utilized data collected with the PRIDE Survey in a single metropolitan area in the 

Southeastern U.S. The PRIDE Survey is a school-based assessment adopted by many school 

districts to monitor students’ substance use and violence (www.pridesurveys.com). The 

present data were collected in the spring of 2005 from students attending 6th through 12th 

grade in two large public school districts covering urban and suburban areas in the 

Southeastern U.S. Across the two school districts, 53% of students were eligible for free or 

reduced lunch. Paper surveys were administered to students in their classrooms by teachers 

or school counselors who explained the purpose of the survey, voluntary nature of 

participation, and confidentiality of answers. The surveys were anonymous and did not 

collect any identifying information. Participating students completed the survey privately at 

their desks and were able to ask questions if they needed help. The surveys were 

administered by the school districts to satisfy a federal Title IV requirement to measure 

students’ substance use, and as such were not subject to federal research regulations. 

Secondary analyses of the data were approved by the Institutional Review Board at the 

University of Alabama at Birmingham.

The sample includes 23,615 middle school and high school students attending grades 6–12 

(approximately 80% participation rate). The mean age of the students was 14 years old. The 

sample comprised 47% males and 53% females. Racial/ethnic composition of the sample 

was 53% African-American, 41% Caucasian, 2% mixed, 2% Hispanic, and 2% other. 

Information on school racial composition, poverty, average student academic achievement, 

student-teacher ratio, absenteeism, and size of each school in that academic year was 

collected from the Alabama State Department of Education. School-level data were obtained 

from 42 middle schools (grades 6–8, ages 12 to 14) and 24 high schools (grades 9–12, ages 

15–18).

Measures

Student substance use—The use of alcohol, tobacco and marijuana was measured with 

items from the Pride Surveys. The questions included: “Within the past year how often have 

you: smoked cigarettes; drank beer; drank wine or wine coolers; drank liquor; and smoked 

marijuana?” All items were rated on an 8-point scale ranging from ‘did not use’ (1) to 

‘everyday’ (8). The responses were highly positively skewed, so all items were recoded into 

dichotomous variables indicating whether or not each student used cigarettes, any alcohol, 

and marijuana in the last year. The total number of substances used in the last year was 

computed as the sum of these three individual substance use indicators.

School-level poverty was measured as the percentage of students eligible for free or 

reduced lunch at each school.

School racial composition of the school was determined by the percentage of non-White 

students at each school.

School-level achievement for middle schools was obtained by averaging the 6th through 8th 

grade reading and math Stanford Achievement Test-10 Edition (SAT-10) scores. The 
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SAT-10 is a national norm-referenced test assessing academic achievement in reading, math, 

language, and science that is completed annually by all Alabama students in grades 3–8. For 

high schools, school-level achievement was computed as the percentage of students passing 

the Alabama High School Graduation Exam, averaged across the reading and math portions 

of the test. This exam was developed by committees of Alabama educators to measure 

proficiency in material covered by high school core courses. Passing the exam has been a 

requirement for high school graduation since 2001.

School size was coded into two dichotomous variables indicating small and large schools. 

The cutoffs used to define small and large schools have varied widely in prior research, from 

<300 (O’Malley et al., 2006) to <800 (CASA, 2003) for small schools, and from > 776 

(Botticello, 2009) to >1,000 (Page, 1991) to >2,000 (CASA, 2003) for large schools. We 

selected cutoffs that fell within the ranges used in these prior studies and that resulted in 

relatively even subgroups of small, mid-sized, and large schools. Thus, we defined small 

schools as those with <500 students for middle schools and <700 for high schools, and large 

schools as those with >700 students for middle schools and >1,100 for high schools.

School absenteeism was calculated as 100 minus the Average Daily Attendance rate 

reported by each school. Average Daily Attendance rate is computed as the number of days 

each student attended school during the academic year, summed across all students and 

divided by the number of students and the number of school days in the academic year. 

Thus, school absenteeism indicates the average percentage of school days missed by an 

average student during the school year. Although this measure does not distinguish between 

excused and unexcused absences, both types of absences are positively correlated (Burton, 

Marshal, & Chisolm, 2014) and total absenteeism is related to behavior problems and school 

dropout (Alexander, Entwisle, & Kabbani, 2001; Wood et al., 2012).

Student-teacher ratio was determined by dividing the number of students at each school by 

the number of teachers and instruction assistants.

Statistical Analyses

Descriptive statistics examined all individual student and school-level variables. Bivariate 

associations among school-level variables were tested with correlations. The zero-order 

(unadjusted) relationships between school level variables and students’ substance use could 

not be tested with correlations due to the clustered nature of the data. Thus, these 

relationships were evaluated with simple multilevel logistic regressions for students’ 

tobacco, marijuana, and alcohol use, and with multilevel Poisson regressions for the total 

number of substances used, entering each school variable at a time as the only predictor. 

Besides providing important information about the simple relationships between each school 

characteristic and student substance use that are not affected by overlap among school-level 

variables, these analyses allow comparisons with other studies that did not adjust for 

multiple school characteristics. The unique roles of each predictor within the context of 

other school characteristics were then tested in multiple (adjusted) models that included all 

school-level variables, again using multilevel logistic regressions for each substance and 

multilevel Poisson regressions for the total number of substances used. Separate analyses 

were conducted for each school level: middle school, early high school (grades 9–10), and 

Hill and Mrug Page 6

Subst Use Misuse. Author manuscript; available in PMC 2016 November 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



late high school (grades 11–12). All multilevel analyses were conducted using Mplus 7 

(Muthén & Muthén, 2013).

Results

School-Level and Individual Descriptives

Descriptive statistics for school-level characteristics are shown in Table 1 and individual 

student characteristics are shown in Table 2. There was substantial variability in all school 

characteristics across the included schools. The average number of students attending each 

middle school was 634 students (range 76 to 1487 students). The average number of 

students attending each high school was 989 students (range 489 to 1487 students). At the 

level of participating students, alcohol was the most commonly used substance in both 

middle and high school, with 32% of middle school students and 59% of those in 11th and 

12th grades reporting some alcohol use in last year. Cigarettes were used by more students 

than marijuana in middle school (15% vs. 10%), but the rates for these two substances were 

nearly identical in high school (24% in grades 9 and 10, 28%-29% in grades 11 and 12). The 

total number of substances used generally increased with age, with a more substantial shift 

from middle school to high school.

Correlations

At both middle and high school level, school poverty was strongly correlated with the 

proportion of non-White students (see Table 3). Higher student poverty and the proportion 

of non-White students were also associated with lower academic achievement, lower student 

to teacher ratio, smaller middle schools, and higher high school absenteeism. Higher 

academic achievement was related to lower absenteeism and larger middle schools. Student 

to teacher ratios were lower in small schools. At the student level, the use of each substance 

was moderately correlated with the use of every other substance within each grade level (r’s 

ranged from .40 to .48, p<.001).

Multilevel Models

Results of all multilevel models linking school characteristics with student substance use are 

presented in Table 4. In the simple, unadjusted models, schools with more non-White and 

poor students had higher rates of student alcohol use in middle school and grades 9 and 10, 

higher rates of student marijuana use across all grade levels, and greater number of 

substances used in middle school. In grades 9 and 10, only school poverty, but not racial 

composition, was associated with greater number of substances used. By contrast, school 

poverty and proportion of non-White students were related to fewer students smoking 

cigarettes in high school. By itself, lower school-level academic achievement was related to 

higher rates of marijuana use across all grade levels, and to greater number of substances 

used in middle school and early high school. Student-to-teacher ratio showed few 

associations with student substance use; having more students per teacher was related to 

lower rates of marijuana use in middle school and higher rates of cigarette smoking in 

grades 11 and 12. School-level absenteeism was a strong correlate of student substance use, 

particularly in the lower grades: schools with higher absenteeism had higher rates of 

cigarette, alcohol and marijuana use in middle school, alcohol and marijuana use in grades 9 
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and 10, and marijuana use in grades 11 and 12, as well as greater number of substances used 

in middle school and grades 9 and 10. School size was not related to any type of student 

substance use.

After adjusting for all school characteristics, schools with more poor students had higher 

rates of alcohol use in middle school, and schools with more non-White students had lower 

rates of cigarette smoking in grades 11 and 12. Absenteeism emerged as a unique predictor 

of cigarette and alcohol use across all grade levels, marijuana use in middle school, and 

greater number of substances used in middle school and grades 9 and 10.

Discussion

The purpose of this study was to examine the relationships between multiple school-level 

characteristics and cigarette, alcohol and marijuana use among middle and high school 

students. When school-level factors were examined separately, schools with more poor and 

non-White students had higher rates of student alcohol use in middle school and early high 

school, higher rates of marijuana use across all grade levels, and greater number of 

substances used in middle school; school poverty (but not race) was also associated with 

more substances used in early high school. However, schools with more poor and non-White 

students had lower rates of cigarette smoking in high school. Schools with higher academic 

achievement had lower rates of marijuana use across all grade levels, and lower number of 

substances used in middle school and early high school. Schools with higher absenteeism 

had higher rates of all types of substance use (and more substances used) in middle school; 

higher rates of alcohol, marijuana, and more total substances used in early high school; and 

higher rates of marijuana use in late high school. Higher teacher to student ratio was linked 

with lower rates of marijuana use in middle school and higher rates of cigarette use in late 

high school. School size was not related to student substance use.

Many of the school-level factors were highly correlated; in particular, poverty was strongly 

associated with more racial minorities across middle and high school, and with low 

academic achievement and higher absenteeism in high school. Although these strong 

correlations attenuated the extent to which these school-level factors could uniquely relate to 

substance use, absenteeism remained a significant predictor of all types of substance use in 

middle school and of alcohol use and total substance use in early high school. However, it is 

notable that adjusting for other school-level factors made the important role of absenteeism 

in student substance use more apparent at the high school level. Specifically, when 

considered on its own, absenteeism was not related to cigarette smoking across high school 

and alcohol use in late high school, suggesting that absenteeism alone at the high school 

level provides few clues to student substance use. However, absenteeism emerged as a 

predictor of both high school cigarette and alcohol use when other school characteristics 

were adjusted for, suggesting that among high schools that have similar levels of poverty, 

academic achievement, and racial composition, those with higher absenteeism have greater 

prevalence of student smoking and alcohol use. In addition, poverty continued to uniquely 

predict higher rates of alcohol use in middle school, and higher proportion of minority 

students remained as a predictor of lower rates of cigarette smoking in late high school, 
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indicating the salience of these factors even within the context of highly related school 

characteristics.

Our findings of school-level absenteeism as a consistent, unique predictor of student 

substance use extend previous results of truancy as a salient individual-level risk factor for 

adolescent substance use (Hallfors et al., 2002; Henry & Huizinga, 2007; Henry & 

Thornberry, 2010). It is likely that schools with higher absenteeism have higher rates of 

student truancy, which promotes substance use by creating unstructured and unsupervised 

time with friends (Henry & Thornberry, 2010; Osgood & Anderson, 2004). The behavior of 

truant students may have ripple effects at the school level by modeling truancy, substance 

use and other rule breaking behaviors and providing substances, as well as opportunities and 

social incentives for substance use to other students. Our results, together with reports of 

positive correlations between excused and unexcused absences (Burton et al., 2014), suggest 

that absenteeism may be used as a marker of risk when more specific measures of truancy 

are not available.

However, our findings also suggest that considering absenteeism in isolation from other 

school factors may not be sufficient, particularly at the high school level. In middle school, 

absenteeism was relatively independent of other school-level factors and served as a marker 

of higher substance use whether considered by itself or in combination with other school-

level variables. In high school, however, absenteeism became strongly correlated with 

poverty, poor achievement and proportion of non-White students, and these correlated 

factors sometimes masked its role in student substance use. These results suggest that 

absenteeism may have different causes or correlates, some of which are related to substance 

use, but others are a function of other factors, such as low achievement or poverty. As a 

result, the associations of absenteeism with cigarette and alcohol use at the high school level 

become apparent only when some of the other correlates (e.g., achievement and poverty) are 

taken into account (e.g., by comparing schools that are similar in poverty and academic 

achievement, or by statistically adjusting for these variables). These findings suggest that at 

the high school level, absenteeism alone may not be a reliable marker of substance use risk, 

but instead may need to be interpreted in the context of other school-level characteristics.

Low school-level achievement was associated with more prevalent marijuana use across 

grade levels and with fewer substances used in middle and early high school in the 

unadjusted analyses, reflecting the well-replicated associations between adolescents’ low 

academic achievement and substance use at the individual level (Bryant et al., 2003; Diego 

et al., 2003). Greater prevalence of substance use, and particularly marijuana use, in poorly 

achieving middle and high schools may be due to student disengagement from academic 

goals, or to socioeconomic factors (e.g., poverty, low school resources) and stress associated 

with low achievement. After adjustment for other school characteristics, however, low 

school-level academic achievement was not uniquely related to any substance use outcomes. 

This may be partly a function of the substantial overlap between low achievement and 

poverty across middle and high school, as well as low achievement and absenteeism in high 

school. The discrepancies between the unadjusted and adjusted results for achievement 

suggest that low achievement, poverty, and non-White race represent a combination of risk 

factors that together increase the risk of student marijuana and total substance use, but that 
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neither of these factors plays a more salient role than the others. Thus, combining these 

correlated risk factors into a composite measure of risk would serve as a stronger marker of 

student substance use.

School SES and racial composition were highly interrelated in our sample. When considered 

as single correlates of student substance use (i.e., not adjusting for other school-level 

factors), school SES and racial composition showed the same patterns of associations with 

most substance use variables. Consistent with other studies using income-based measures of 

SES (Hanson & Chen, 2007b), school poverty was associated with lower prevalence of 

cigarette use in high school students. This relationship became stronger at higher grade 

levels, perhaps as a function of increasing cigarette use with age in schools serving more 

affluent student populations. In contrast to cigarette smoking, low school SES was 

associated with higher prevalence of alcohol and marijuana use, and with greater number of 

substances used; these relationships diminished at higher grade levels, particularly for 

alcohol and total number of substances. These results may reflect greater modeling of and 

permissive attitudes toward substance use encountered by students living in poor families 

and communities (Kalesan et al., 2006), or efforts to cope with the stress of living in poverty 

(Barrett & Turner, 2006; Hanson & Chen, 2007a). The diminishing, and eventually 

disappearing relationships between school poverty and alcohol and total substance use in 

older youth is also consistent with other research (e.g., Johnston et al., 2005) and may result 

from increasing prevalence of alcohol and other substance use among older youth living in 

more affluent communities (Luthar & Latendrasse, 2005). The opposite relationships of 

school SES with cigarette vs. alcohol and marijuana use may be partly explained by the 

different nature of use of these substances. Whereas cigarette smoking is more individual 

and frequent, requiring individuals to buy one’s own cigarettes, alcohol and marijuana may 

be more likely to occur less frequently and in groups (including parties) where others may 

be providing the substances. Thus, poverty may make it more difficult for students to smoke, 

but they may still have access to alcohol and marijuana through others. However, it should 

be noted that the negative association between school poverty and cigarette use in this study 

is contrary to results from other studies that linked lower SES status with higher tobacco use 

(Hanson & Chen, 2007a). These differences may be explained by regional cultural 

differences; anecdotal evidence suggests that local poor minority students consider cigarette 

smoking “not cool”.

Our results for school racial composition and student cigarette use are consistent with 

previous reports of lower cigarette use in non-White students (Blum et al., 2000; Griesler et 

al., 2002; Stern & Wiens, 2009) and findings of minority students being more sensitive to 

norms that oppose cigarette use (Stern & Wiens, 2009). Our results further suggest that 

racial differences in cigarette use increase with age. However, our findings of greater 

alcohol, marijuana, and total substance use in schools with more non-White students 

contrast with those of previous studies (Botticello, 2009; Ennett et al., 1997), as does the 

decreasing relationships between race and alcohol, marijuana, and total substance use in 

higher grades (O’Malley et al., 2006). Because our results parallel more closely previous 

reports of associations between SES and substance use, it is likely that the effects of SES on 

substance use are more powerful than the role of race in communities where poverty and 

race are as closely intertwined as in those studied here.
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When considered together with each other and other school-level variables, school SES and 

racial composition yielded few unique effects. School poverty uniquely predicted higher 

rates of alcohol use in middle school, whereas more non-White students predicted lower 

rates of cigarette smoking in late high school. These results suggest that SES may play a 

stronger role in alcohol use of younger students, whereas race may play a more important 

role in cigarette smoking among older youth. However, it is important to reiterate that the 

high overlap among poverty, race and other school-level variables made it difficult to detect 

their unique predictive effects, and future studies should investigate whether aggregate 

measures of risk that combine these variables serve as stronger predictors of substance use 

and other adverse outcomes.

Student-teacher ratios showed few associations with student substance use. Higher student-

teacher ratios in late high school were associated with more students smoking cigarettes, 

which may reflect less adult supervision and monitoring of students enabling smoking on 

school grounds. By contrast, lower student-teacher ratios in middle school were associated 

with more students using marijuana. This relationship may be a function of school poverty, 

as lower SES schools had lower student-teacher ratios in our sample. Moreover, student-

teacher ratio did not uniquely predict student substance use over other school characteristics. 

Thus, student-teacher ratios may not be as important for student substance use once other 

school factors are taken into account.

School size was not related to any substance use variables in this study, contrasting with 

previous results of higher levels of student substance use in small schools (Botticello, 2009; 

O’Malley et al., 20006) and large schools (CASA, 2003; Page, 1991). Because each study 

used different cutoffs for small and large schools, comparisons are difficult to make. 

Nevertheless, the two studies that reported more substance use in small schools used lower 

cutoffs for small schools (<300 or 350) than studies that did not find this relationship (e.g., 

<500 or 800). Together, these results suggest that student substance use may be facilitated 

only by very small school size (e.g., <350 students). It is not clear why our results did not 

show more substance use in larger schools, despite using similar cutoffs to CASA and Page 

(>1,000 or >1,200 students). We conclude that school size may not be a consistent correlate 

of student substance use across different settings, and other factors, such as school 

resources, absenteeism, and achievement may be more important.

Implications, Limitations, and Future Directions

These results underscore the importance of the school context as a part of a multi-level 

ecological system that shapes students’ substance use behaviors. Schools are nested within 

broader communities, and thus are affected by community-level factors, such as culture, 

laws and resources, that may have implications for student substance use. On the other hand, 

schools serve as catalysts for more proximal interactions of students with peers, teachers, 

and other individuals that may promote or deter students from using substances. Various 

factors at the school level, such as structure, climate, and policies and their enforcement, 

affect students’ perceptions of norms, interactions with others and behavior (Aveyard et al., 

2004; Sellstrom & Bremberg, 2006). In terms of school-level factors examined in this study, 

the findings point to absenteeism as a key malleable risk factor for all types of substance use 
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from middle school through high school. Multiple evidence-based strategies can be used to 

improve school attendance, from contingency management (e.g., incentives, behavior 

contracts), support and monitoring provided to truant students, and school-level 

reorganization (e.g., creating smaller learning groups, offering supervised after-school 

programs) to partnering with families and communities to address truancy (e.g., informing 

and supporting parents, police and court involvement) (Maynard, McCrea, Pigott, & Kelly, 

2013; Sutphen, Ford, & Flaherty, 2010). Utilizing evidence-based strategies to reduce 

truancy is likely to translate into lower levels of student substance use.

Because school-level poverty and proportion of non-White students also emerged as simple 

risk factors for student alcohol, marijuana, and total substance use, particularly at lower 

grade levels, students attending schools in areas with high rates of poverty and ethnic 

minorities may derive the most benefit from school-based interventions to prevent and 

reduce alcohol and illicit drug use. Implementing universal interventions in high-risk 

schools may be less stigmatizing than targeting high-risk individuals (Ennett et al., 1997). 

Our findings suggest that these interventions may need to be implemented early, before or 

immediately after the transition to middle school, and continue through at least early high 

school years. On the other hand, more affluent high schools may benefit from interventions 

focused on smoking prevention. However, because different types of substance use are 

generally positively related in adolescence (O’Malley et al., 2006; Wallace et al. 1999), 

comprehensive prevention programs targeting multiple substances may be most desirable 

and effective. For instance, the Life Skills Training is a comprehensive, universal prevention 

program that reduces short-term and long-term use of multiple substances (Botvin et al., 

2000; Botvin, Griffin, Paul, & Macaulay, 2003).

Although this study provides interesting insights into school-level correlates of students’ 

cigarette, alcohol and marijuana use across grade levels, the findings need to be interpreted 

in the context of the study’s limitations. First, the sampled schools included primarily White 

and African American students, so findings may not generalize to settings with other racial/

ethnic groups. School SES was highly related to student race and other school variables, 

particularly at the high school level, which made it difficult to ascertain unique effects of 

these variables. The results may not apply to geographic areas where SES, race, and other 

indicators of school risks are more independent. The single geographic location of the study 

in an area with generally low quality of public education also is a limitation; the results may 

not generalize to schools in other regions that have different cultural values, political 

influences, and resources. Similarly, the results are limited by the historical context in which 

the data were collected (in 2005). More recent trends related to substance use (e.g., 

legalization of marijuana in some states, availability of electronic cigarettes) may affect the 

studied relationships. Another limitation is the limited measurement of SES; it is likely that 

using different measures of school-level SES (e.g., parental education, income) and 

distinguishing between poverty and affluence may yield different results. The absenteeism 

measure was also limited, as it did not distinguish between unexcused absences or truancy, 

which represents greater risk for substance use, vs. excused absences that may confer less 

risk. Additionally, the cutoffs used to define small and large schools differed from those 

used in some prior studies; in general, the wide variation of the cutoffs used across studies 

makes comparisons of results regarding school size difficult. This study only addressed the 
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prevalence of cigarette, alcohol, and marijuana use among students. The results may not 

generalize to other types of substances or facets of substance use, such as quantity and 

frequency of use or heavy drinking. Finally, the purpose of the study was to examine 

publicly available school characteristics as predictors of student substance use. School-level 

substance use may serve as a more proximal predictor of individual students’ use, and it 

should be evaluated together with other school variables in future studies.

Future research on school-level correlates of substance use should include multiple measures 

of SES, assess different aspects of substance use, and include a greater variety of racial/

ethnic groups. Studies should also examine the processes and mediators that link school-

level characteristics with student substance use. Intervention research should evaluate 

whether truancy interventions reduce student substance use, and whether some truancy 

interventions are more effective for substance use outcomes than others. It would be 

important to assess substance use both for the truant students and at the whole school level. 

Finally, research should address whether schools at greater risk for substance use (e.g., those 

with higher absenteeism and lower achievement) benefit more from universal prevention 

and intervention programs.

References

Allison KW, Crawford I, Leone PE, Trickett E, Perez-Febles A, Burton LM, LeBlanc R. Adolescent 
substance use: Preliminary examinations of school and neighborhood context. American Journal of 
Community Psychology. 1999; 27(2):111–141. [PubMed: 10425696] 

Alexander KL, Entwisle DR, Kabbani NS. The dropout process in life course perspective: Early risk 
factors at home and school. Teachers College Record. 2001; 103(5):760.

Aveyard P, Markham WA, Lancashire E, Bullock A, Macarthur C, Cheng KK, Daniels H. The 
influence of school culture on smoking among pupils. Social Science & Medicine. 2004; 58(9):
1767–1780. [PubMed: 14990377] 

Barnes GM, Welte JW, Hoffman JH. Relationship of alcohol use to delinquency and illicit drug use in 
adolescents: Gender, age, and racial/ethnic differences. Journal of Drug Issues. 2002; 32(1):153–
178.

Barrett AE, Turner RJ. Family structure and substance use problems in adolescence and early 
adulthood: Examining explanations for the relationship. Addiction. 2006; 101(1):109–120. 
[PubMed: 16393197] 

Bauman A, Phongsavan P. Epidemiology of substance use in adolescence: Prevalence, trends and 
policy implications. Drug and Alcohol Dependence. 1999; 55(3):187–207. [PubMed: 10428361] 

Bergen HA, Martin G, Roeger L, Allison S. Perceived academic performance and alcohol, tobacco and 
marijuana use: Longitudinal relationships in young community adolescents. Addictive Behaviors. 
2005; 30(8):1563–1573. [PubMed: 16122617] 

Blum RW, Beuhring T, Shew ML, Bearinger LH, Sieving RE, Resnick MD. The effects of race/
ethnicity, income, and family structure on adolescent rish behaviors. American Journal of Public 
Health. 2000; 90(12):1879–1884. [PubMed: 11111260] 

Botticello AL. School contextual influences on the risk for adolescent alcohol misuse. American 
Journal of Community Psychology. 2009; 43(1–2):85–97. [PubMed: 19156512] 

Botvin GJ, Griffin KW, Diaz T, Scheier LM, Williams C, Epstein JA. Preventing illicit drug use in 
adolescents: Long-term follow-up data from a randomized control trial of a school population. 
Addictive Behaviors. 2000; 25(5):769–774. [PubMed: 11023017] 

Botvin GJ, Griffin KW, Paul E, Macaulay AP. Preventing tobacco and alcohol use among elementary 
school students through life skills training. Journal of Child & Adolescent Substance Abuse. 2003; 
12(4):1–17.

Hill and Mrug Page 13

Subst Use Misuse. Author manuscript; available in PMC 2016 November 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Bryant AL, Schulenberg J, Bachman JG, O'Malley PM, Johnston LD. Understanding the links among 
school misbehavior, academic achievement, and cigarette use: A national panel study of 
adolescents. Prevention Science. 2000; 1(2):71–87. [PubMed: 11521961] 

Bryant AL, Schulenberg JE, O'Malley PM, Bachman JG, Johnston LD. How academic achievement, 
attitudes, and behaviors relate to the course of substance use during adolescence: A 6-year, 
multiwave national longitudinal study. Journal of Research on Adolescence. 2003; 13(3):361–397.

Burton CM, Marshal MP, Chisolm DJ. School absenteeism and mental health among sexual minority 
youth and heterosexual youth. Journal of School Psychology. 2014; 52:37–47. [PubMed: 
24495493] 

Centers for Disease Control and Prevention. Youth Risk Behavior Surveillance — United States, 2011. 
MMWR. 2012; 61(SS-4) [00-162]. 

Chuang Y, Ennett ST, Bauman KE, Foshee VA. Neighborhood influences on adolescent cigarette and 
alcohol use: Mediating effects through parent and peer behaviors. Journal of Health and Social 
Behavior. 2005; 46(2):187–204. [PubMed: 16028457] 

Diego MA, Field TM, Sanders CE. Academic performance, popularity, and depression predict 
adolescent substance use. Adolescence. 2003; 38(149):35–42. [PubMed: 12803452] 

Eitle DJ, Eitle T. School and County Characteristics as Predictors of School Rates of Drug, Alcohol, 
and Tobacco Offenses. Journal of Health and Social Behavior. 2004; 45(4):408–421. [PubMed: 
15869113] 

Ellickson PL, McGuigan KA, Adams V, Bell RM, Hays RD. Teenagers and alcohol misuse in the 
United States: By any definition, it’s a big problem. Addiction. 1996; 91:1489–1503. [PubMed: 
8917917] 

Ellickson PL, Tucker JS, Klein DJ, Saner H. Antecedents and outcomes of marijuana use initiation 
during adolescence. Preventive Medicine: An International Journal Devoted to Practice and 
Theory. 2004; 39(5):976–984.

Ennett ST, Bauman KE, Foshee VA, Pemberton M, Hicks KA. Parent-child communication about 
adolescent tobacco and alcohol use: What do parents say and does it affect youth behavior? 
Journal of Marriage and Family. 2001; 63(1):48–62.

Ennett ST, Flewelling RL, Lindrooth RC, Norton EC. School and neighborhood characteristics 
associated with school rates of alcohol, cigarette, and marijuana use. Journal of Health and Social 
Behavior. 1997; 38(1):55–71. [PubMed: 9097508] 

Gardner PW, Ritblatt SN, Beatty JR. Academic achievement and parental involvement as a function of 
high school size. The High School Journal. 2000; 83(2):21–27.

Gordon-Larsen P, McMurray RG, Popkin BM. Determinants of adolescent physical activity and 
inactivity patterns. Pediatrics. 2000; 105(6):1327–1328.

Griesler PC, Kandel DB, Davies M. Ethnic differences in predictors of initiation and persistence of 
adolescent cigarette smoking in the national longitudinal survey of youth. Nicotine & Tobacco 
Research. 2002; 4(1):79–93. [PubMed: 11906684] 

Guo J, Chung I, Hill KG, Hawkins JD, Catalano RF, Abbott RD. Developmental relationships between 
adolescent substance use and risky sexual behavior in young adulthood. Journal of Adolescent 
Health. 2002; 31(4):354–362. [PubMed: 12359381] 

Hallfors D, Vevea JL, Iritani B, Cho H, Khatapoush S, Saxe L. Truancy, grade point average, and 
sexual activity: A meta-analysis of risk indicators for youth substance use. The Journal of School 
Health. 2002; 72(5):205–211. [PubMed: 12109176] 

Hanson MD, Chen E. Socioeconomic status and health behaviors in adolescence: A review of the 
literature. Journal of Behavioral Medicine. 2007a; 30(3):263–285. [PubMed: 17514418] 

Hanson MD, Chen E. Socioeconomic status and substance use behaviors in adolescents: The role of 
family resources versus family social status. Journal of Health Psychology. 2007b; 12(1):32–35. 
[PubMed: 17158838] 

Henry KL, Huizinga DH. Truancy’s effect on the onset of drug use among urban adolescents placed at 
risk. Journal of Adolescent Health. 2007; 40(4):e9–e17. [PubMed: 17367732] 

Henry KL, Thornberry TP. Truancy and escalation of substance use during adolescence. Journal of 
Studies on Alcohol and Drugs. 2010; 71(1):115–124. [PubMed: 20105421] 

Hill and Mrug Page 14

Subst Use Misuse. Author manuscript; available in PMC 2016 November 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Johnson RA, Hoffmann JP. Adolescent cigarette smoking in U.S. racial/ethnic subgroups: Findings 
from the national education longitudinal study. Journal of Health and Social Behavior. 2000; 
41(4):392–407. [PubMed: 11198564] 

Johnston, LD.; O’Malley, PM.; Bachman, JG.; Schulenberg, JE. Demographic subgroup trends for 
various licit and illicit drugs, 1975–2010 (Monitoring the Future Occasional Paper No. 74). Ann 
Arbor, MI: Institute for Social Research; 2011. 

Johnston, LD.; O'Malley, PM.; Bachman, JG.; Schulenberg, JE. Monitoring the Future national survey 
results on drug use, 1975–2004. Volume I: Secondary school students (NIH Publication No. 
05-5727). Bethesda, MD: National Institute on Drug Abuse; 2005. 

Jones DJ, Hussong AM, Manning J, Sterrett E. Adolescent alcohol use in context: The role of parents 
and peers among African American and European American youth. Cultural Diversity and Ethnic 
Minority Psychology. 2008; 14(3):266–273. [PubMed: 18624591] 

Kaiser DA. School shootings, high school size, and neurobiological considerations. Journal of 
Neurotherapy. 2005; 9(3):101–115.

Kalesan B, Stine J, Alberg AJ. The joint influence of parental modeling and positive parental concern 
on cigarette smoking in middle and high school students. Journal of School Health. 2006; 76(8):
402–407. [PubMed: 16978163] 

Luthar SS, D’Avanzo K. Contextual factors in substance use: A study of suburban and inner-city 
adolescents. Development and Psychopathology. 1999; 11:845–867. [PubMed: 10624729] 

Luthar SS, Latendresse SJ. Children of the affluent: Challenges to well-being. Current Directions in 
Psychological Science. 2005; 14(1):49–53. [PubMed: 17710193] 

Maynard BR, McCrea KT, Pigott TD, Kelly MS. Indicated truancy interventions for chronic truant 
students: A Campbell systematic review. Research on Social Work Practice. 2013; 23(1):5–21.

Muthén, LK.; Muthén, BO. Mplus (Version 7) [computer program]. Los Angeles, CA: Author; 1998–
2013. 

National Center on Addiction and Substance Abuse at Columbia University (CASA). National Survey 
of American Attitudes on Substance Abuse VIII: Teens and Parents. New York: National Center 
on Addiction and Substance Abuse at Columbia University; 2003. 

Odgers CL, Caspi A, Nagin DS, Piquero AR, Slutske WS, Milne BJ, Moffitt TE. Is it important to 
prevent early exposure to drugs and alcohol among adolescents? Psychological Science. 2008; 
19(10):1037–1044. [PubMed: 19000215] 

O’Malley P, Johnston L, Bachman J, Schulenbery J, Kumar R. How substance use differs among 
secondary schools. Prevention Science. 2006; 7(4):409–420. [PubMed: 16900406] 

Osgood DW, Anderson AL. Unstructured socializing and rates of delinquency. Criminology. 2004; 
42:519–549.

Page RM. Adolescent use of alcohol, tobacco, and other psychoactive substances: relation to high 
school size. American Secondary Education. 1991; 19(2):16–20.

Sellstrom E, Bremberg S. Is there a “school effect” on pupil outcomes? A review of multilevel studies. 
Journal of Epidemiology & Community Health. 2006; 60:149–155. [PubMed: 16415266] 

Silver, D.; Saunders, M.; Zarate, E. California Dropout Research Project (Report #15). Santa Barbara, 
CA: UC Santa Barbara, Gevitz Graduate School of Education; 2008. What factors predict high 
school graduation in the Los Angeles Unified School District?. 

Shih RA, Miles JV, Tucker JS, Zhou AJ, D’Amico EJ. Racial/ethnic differences in adolescent 
substance use: Mediation by individual, family, and school factors. Journal of Studies on Alcohol 
and Drugs. 2010; 71(5):640–651. [PubMed: 20731969] 

Shippee ND, Owens TJ. GPA, depression, and drinking: A longitudinal comparison of high school 
boys and girls. Sociological Perspectives. 2011; 54(3):351–376.

Stern MK, Wiens BA. Ethnic differences in adolescent perceptions of and attitudes toward substance 
use. Journal of Ethnicity in Substance Abuse. 2009; 8(1):54–69. [PubMed: 19266374] 

Sutphen RD, Ford JP, Flaherty C. Truancy interventions: A review of the research literature. Research 
on Social Work Practice. 2010; 20(2):161–171.

Substance Abuse and Mental Health Services Administration. Results from the 2011 National Survey 
on Drug Use and Health: Summary of National Findings, NSDUH Series H-44 HHS Publication 

Hill and Mrug Page 15

Subst Use Misuse. Author manuscript; available in PMC 2016 November 19.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



No. (SMA) 12-4713. Rockville, MD: Substance Abuse and Mental Health Services 
Administration; 2012. 

Substance Abuse and Mental Health Services Administration. Results from the 2009 National Survey 
on Drug Use and Health: Volume I. Summary of National Findings (Office of Applied Studies, 
NSDUH Series H-38A, HHS Publication No. SMA 10-4856 Findings). Rockville, MD: 2010. 

Wallace JM, Forman TA, Guthrie BJ, Bachman JG, O'Malley PM, Johnston LD. The epidemiology of 
alcohol, tobacco and other drug use among black youth. Journal of Studies on Alcohol. 1999; 
60(6):800–809. [PubMed: 10606492] 

Werblow J, Duesbery L. The impact of high school size on math achievement and dropout rate. The 
High School Journal. 2009; 92(3):14–23.

Wood JJ, Lynne SD, Langer DA, Wood PA, Clark SL, Eddy JM, Ialongo N. School attendance 
problems and youth psychopathology: Structural cross-lagged regression models in three 
longitudinal datasets. Child Development. 2012; 83:351–366. [PubMed: 22188462] 

Glossary

School-level 
factors

composite indicators of the characteristics of all students attending a 

given school (e.g., race, achievement), or a characteristic of the 

school itself (e.g., size)

Student substance 
use

defined as any use of cigarettes, alcohol, or marijuana within the 

past year

Multilevel logistic 
regression

analysis predicting a dichotomous outcome (e.g., any vs. no alcohol 

use) of individuals nested within larger groups (e.g., schools)

Multilevel Poisson 
regression

analysis predicting an outcome that follows a Poisson distribution 

(e.g., count variables) among individuals nested within larger 

groups
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Table 1

School-Level Characteristics

Middle School (n = 42)
M (SD)
(Range)

High School (n = 24)
M (SD)
(Range)

Non-White students 67% (39)
(1 – 100%)

63% (38)
(1 – 100%)

Poverty (free or reduced lunch) 60% (28)
(13 – 95%)

42% (23)
(7 – 77%)

Academic achievement a 38 (15)
(14 – 89)

76% (13)
(45 – 100%)

Student-teacher ratio 17:1 (5:1)
(9:1 – 34:1)

18:1 (4:1)
(10:1 – 26:1)

Absenteeism 4% (2)
(2 – 16%)

6% (2)
(2 – 10%)

N (%) N (%)

School sizeb

   Small 17 (40%) 5 (21%)

   Medium 10 (24%) 11 (46%)

   Large 15 (36%) 8 (33%)

Note:

a
School-level achievement was measured as the average reading and math SAT-10 scores for middle schools and as the percentage of students 

passing the reading and math portions of the Alabama High School Graduation Exam for high schools;

b
Middle school: <500 = small, >700 = large; high school: <700 = small, >1,100 = large.
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Table 2

Individual Student Characteristics

Middle School
(n = 12,798)

N (%)

HS 9th and 10th

(n = 6,189)
N (%)

HS 11th and 12th

(n = 4,628)
N (%)

Male 5,961 (49%) 2,746 (46%) 1,947 (44%)

Female 6,287 (51%) 3,261 (54%) 2,534 (57%)

African American students 7,081 (56%) 3,194 (52%) 2,230 (49%)

White 4,893 (38%) 2,569 (42%) 2,107 (46%)

Other 767 (6%) 361 (6%) 248 (5%)

Smoked cigarettes in last 12 months 1,882 (15%) 1,573 (24%) 1,293 (28%)

Used alcohol in last 12 months 4,070 (32%) 3,310 (51%) 2,730 (59%)

Used marijuana in last 12 months 1,266 (10%) 1,553 (24%) 1,335 (29%)

Used no substances in last 12 months 8,186 (65%) 2,564 (42%) 1,705 (38%)

Used one substance in last 12 months 2,418 (19%) 1,500 (25%) 1,118 (25%)

Used two substances in last 12 months 1,273 (10%) 1,062 (18%) 924 (20%)

Used three substance in last 12 months 711 (6%) 898 (15%) 771 (17%)

Note: HS = high school.
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