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ABSTRACT 

Some of the perceived consequences of substance use are reflected in poor academic 

outcomes. In the current study, the relationship between adolescent substance use and academic 

outcomes was investigated using a large national database of middle school and high school 

students (Monitoring the Future, 2008). It was hypothesized that (1) early onset users compared 

to both late onset users and non-substance users would be at greater risk of poor academic 

outcomes, (2) frequency of substance use would moderate the relationship between onset age and 

academic outcomes, and (3) peer influence would intensify and parental involvement would 

attenuate the negative relationship between nature of substance use and academic outcomes. The 

results suggested three primary findings that generally supported these hypotheses. First, the 

nature of substance use was significantly associated with poor academic outcomes—students 

who engaged in substance use (regardless of onset age and frequency of use) were more likely to 

report poor academic interest, academic effort, and academic achievement than non-users. 

Second, the number of substance-using peers related negatively with academic outcomes, and to 

some extent, might be more detrimental than the nature of substance use.  Finally, parental 

involvement was associated with favorable academic outcomes and appeared to play a protective 

role in attenuating adolescent substance-use and association with substance-using peers. In 

summary, these results suggested that multiple mechanisms are at play in explaining adolescent 

substance use and academic outcomes. This calls for a broader policy that aims beyond just the 

nature of substance use, but one that also incorporates contextual and environmental factors. 
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Most notably, the current study supports increased efforts to encourage better parental practices 

and involvement in combating substance use and enhancing academic outcomes among 

American students. 
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I. INTRODUCTION 

Adolescent substance use has been a source of persistent concern for parents, educators, 

and lawmakers given that it has been generally linked to poor adult outcomes (Odgers et al., 

2008). Despite the recent decline in the proportion of students reporting use of certain licit and 

illicit substances, substance use among American youth still remains relatively pervasive 

(Substance Abuse and Mental Health Services Administration, 2007). According to the recent 

national survey of American youth, Monitoring the Future (2008), use of some illicit drugs such 

as crystal methamphetamine, crack, and cocaine has gradually declined in the past ten years 

(Johnston, O’Malley, Bachman, & Schulenberg, 2009). However, use of other illicit drugs (e.g., 

LSD, ecstasy, sedatives, and heroin) has shown little change over the years.  

When lifetime prevalence rates were considered in the Monitoring the Future study, 

19.6% of 8th graders, 34.1% of 10th graders, and 47.6% of high school seniors reported having 

used any kind of illicit drugs (Johnston et al., 2009). Some researchers have suggested that the 

widespread use of illicit substances among adolescents reflects a normative behavior (Newcomb 

& Bentler, 1988). In particular, some adolescent substance users do not manifest the negative 

consequences of substance use (Newcomb & Bentler, 1988; Shedler & Block, 1990).  Thus, the 

extent to which substance use affects the well-being of adolescent users, especially younger 

adolescents, warrants further investigation. This study aims to examine the relationship of 

substance use and academic performance among middle school and high school students. 

 

The possible detrimental consequences of substance use to academic performance was 

one of the primary reasons why school-based drug education programs proliferated in the late 

80s and early 90s in response to the alarming rates of adolescent substance use. For example, the 

Drug Abuse Resistance Education (DARE) is the most well-known and widely implemented 
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drug education program in the United States. It offers a classroom curriculum designed to 

develop skills necessary to prevent and combat adolescent substance use and to avoid the 

potential harmful effects of substance use, including poor academic performance. 

Academic performance is generally reflected in academic achievement and engagement. 

Academic achievement is usually assessed through school grades (GPA) and standardized test 

scores (SAT). Academic engagement, on the other hand, reflects students’ interests and 

perceptions about school. In essence, academic achievement and engagement encompass arrays 

of competencies, abilities, perceptions, and experiences that describe and measure a student’s 

performance in educational settings. Thus, it is not surprising that academic achievement and 

engagement have been extensively studied and relate to a spectrum of life outcomes including 

educational attainment (Huurre, Aro, Rahkonen, & Komulainen, 2006; Marjoribanks, 2005) and 

work earnings (Day & Newburger, 2002).   
 

 The relationship between substance use and academic performance, however, is more 

complex than commonly perceived, and may be described in two ways. First and more 

commonly studied, poor academic achievement has been shown to predict substance use. For 

instance, in a longitudinal study involving 1,897 8th graders across the United States, Bryant, 

Schulenberg, O’Malley, Bachman, and Johnston (2003) investigated the relationship between 

academic achievement and attitudes and substance use. Academic achievement was assessed by 

self-reported letter grades and academic attitudes included measures such as school misbehavior, 

interest in course work, perceived difficulty of coursework, and sense of belongingness in 

school. Substance use measured the frequency of cigarette, alcohol, and marijuana use during the 

last 30 days. The authors found that lower levels of academic achievement significantly related 

to higher concurrent cigarette use and marijuana use over time. In relation, the results also 
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suggested that students who reported positive academic attitudes (e.g., higher levels of school 

interest) were less likely to use cigarettes and alcohol. These findings are consistent with a study 

that assessed whether poor academic achievement predicted use of marijuana in a sample of 571 

middle and junior high school students (Henry, Smith, & Caldwell, 2007). The authors found 

that students with poorer academic achievement (i.e., those with lower letter grades) were more 

likely to initiate the use of marijuana, suggesting that poor academic achievement was a risk 

factor for subsequent substance use.  

 The second relationship between substance use and academics suggests the reverse 

relationship, that is, substance use predicts academic performance. In one of the few studies that 

assessed this relationship, King, Meehan, Trim, & Chassin (2006) examined the association of 

adolescent substance use with attendance to and completion of college. The results suggested 

that in general, substance use reduced the likelihood of completing college, but had no effect on 

attending college. However, after controlling for antecedent risk factors (e.g., problem behaviors) 

most of the relationship between substance use and college completion disappeared or was 

explained. The authors suggested that substance use may be a marker of a variety of risk factors 

for lower likelihood of college attendance. 

 

 Much of the extant literature on substance use focuses on its predictors: bad 

neighborhood, poor parenting, and negative peer influence to name a few. In relation, academic 

achievement is often treated as a predictor of substance use rather than an outcome of substance 

use. Thus, little is known about the reverse relationship: Does substance use predict academic 

achievement and engagement among high school students? If so, what factors relate to and 

describe this relationship? The current study explores the mechanisms that underlie the 

relationship between adolescent substance use and academic performance. 
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II. LITERATURE REVIEW 

 Adolescent substance use may be described in many ways. For instance, nature of 

substance use, which is often illustrated in prevalence rates, is often reported in studies or 

national surveys of American youth (Johnston et al., 2009; Bachman et al., 2008). The nature of 

substance use encompasses the various aspects that characterize substance use. Beyond 

prevalence rates, it includes types of substance, age of first use, and patterns of use. Another way 

to describe adolescent substance use is through the consequences associated with it. These 

consequences tap on the different domains of adolescent development including cognitive and 

psychosocial. The next sections discuss these two aspects of adolescent substance use (i.e., 

nature and consequences of substance use) in detail. 

Nature of substance use 
 

Reports of substance use prevalence rates suggest that marijuana, alcohol, and cigarettes 

are three of the most commonly used substances by adolescents. Marijuana remains a popular 

drug choice among middle school and high school students with increasing rates of usage in 

2008 (Johnston et al., 2009). When asked about marijuana use, 10.9% of 8th graders, 23.9% of 

10th graders, and 32.4% of 12th graders reported using marijuana in the past year. Although both 

cigarette and alcohol use declined in 2008, the proportion of middle and high school students 

who engage in cigarette smoking and drinking alcohol is still quite high. The 30-day prevalence 

rate of cigarette smoking among high school seniors was 20.4% and the annual prevalence rate 

of alcohol intoxication (i.e., being drunk in the past year) was 30% and 45.6% for 10th and 12th 

graders, respectively. However, prevalence rate is just one aspect that describes substance use. In 

order to better understand the nature of substance use and how it relates to academic 
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achievement and engagement, it is essential to look beyond the prevalence rates and explore 

other components such as onset age and frequency of substance use. 

Onset age of use. The age of initial substance use has been linked to future patterns of use 

and problem behaviors (Steuve & O’Donnell, 2005; Agrawa, Neale, Prescott, & Kendler, 2004). 

In a retrospective study, Prescott and Kendler (1999) examined the relationship between onset 

age of drinking and alcoholism among 8,746 adult twins. The results suggested that early 

drinking was strongly related to alcohol dependence, characterized by a “persistent desire or 

unsuccessful efforts to cut down or control substance use” and may also include reduced 

engagement in social or recreational activities, and manifestations of withdrawal symptoms 

(DSM-IV, 2000). However, they also found that early drinking was weakly related to alcohol 

abuse, which is characterized by more serious symptoms, often describing social and relational 

impairments including failure to fulfill obligations at work, school, or home and substance-

related involvement in legal problems (DSM-IV, 2000). 

 

Prescott and Kendler’s (1999) findings that onset age of substance use was significantly 

associated with future substance dependence and abuse are consistent with a more recent study 

by Grant, Stinson, and Harford (2001). Utilizing data from the 1979 NLSY survey, Grant et al. 

(2001) examined the relationship between onset age of alcohol use and later alcohol dependence 

and abuse in a sample of 5,792 respondents ages 14-21. The authors found that an additional year 

in onset of drinking predicted a 9% decrease in alcohol dependence and a 7% decrease in alcohol 

abuse. In summary, onset age of use is related to the intensity and duration of substance use. 

Individuals who engage in substance use early are more likely to develop harmful patterns of 

use, which may include frequent and longer use of illicit substances. 
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When other illicit substances such as marijuana are considered, the predictive 

significance of onset age of use to future patterns of substance use still holds. In a sample of 

1,265 teenagers ages 14 and 15, Fergusson, Lynskey, and Horwood (1996) examined if and how 

early use of cannabis was related to mental health and adjustment problems. The results showed 

that individuals who started using cannabis prior to the age of 15 were at greater risk for later 

substance use, delinquency, truancy, and mental health problems including anxiety and 

depression. The results remained significant even after the authors accounted for differences in 

other risk factors such as family disadvantages, early adjustment problems, and association with 

delinquent peers.  Hence, in additional to behavioral problems that include antisocial behavior 

and delinquency, onset age of use also relates to mental health problems. Individuals who are 

exposed to illicit substances early are also more likely to be exposed to disadvantageous 

situations that could have significant implications not only behaviorally, but psychologically as 

well. 

 

The extent to which an individual engages in early substance use may pose serious 

academic consequences considering the intensity and duration of substance use. Given that onset 

age of use relates to substance dependence and abuse, manifestations of mental problems and 

delinquency, these negative consequences of early onset of substance use may be disruptive to 

short-term and long-term academic performance.  

Frequency of use. Essentially, early onset age promotes longer exposure to and more 

frequent use of licit or illicit substances. For example, in a large national sample of individuals 

18 years and older, Grant (1998) examined the relationship of early onset age of smoking 

cigarettes to later consumption of cigarettes and alcohol use. Results of linear regression analyses 

revealed that early onset smokers (i.e., age 13 or younger) were significantly more likely to have 
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longer and heavier smoking patterns than late onset smokers. Grant (1998) also found that early 

onset of smoking was a significant predictor of later excessive alcohol consumption and alcohol 

use disorders.  

In another related study, Fergusson and Horwood (1997) assessed the relationship 

between frequency of cannabis use and psychosocial adjustment using the same 1,265 teenagers 

in the Fergusson et al. (1996) study. Frequency of use was defined as use of cannabis over the 

past year and participants were classified into three categories: (1) non-users, (2) those who used 

less than 10 times, and (3) those who used 10 or more times. As expected, the authors found that 

individuals who reported using cannabis more than 10 times in the past year were at greater risk 

of subsequent substance use and were more likely to drop out of school and be unemployed. 

Consequently, it is commonly accepted that abstainers or individuals who do not use licit 

or illicit substances fare better (or do not do worse) psychologically and psychosocially than 

those who engage in substance use (Tucker, Ellickson, Collins, & Klein, 2006; Milich et al. 

2000). However, some studies have challenged this assumption and suggested that substance use 

may not necessarily reflect harmful psychological or psychosocial consequences. For instance, 

studies that examined personality correlates of substance use suggested that individuals who 

occasionally use illicit substances (i.e., experimenters) have healthier psychological well-being 

than those who abstain or frequently use alcohol (Wolf & Wolf, 2002) and marijuana (Shedler & 

Block, 1990). On the other hand, when substance use among academically successful students 

was examined, Evans and Skager (1992) found that a significant proportion (21%) of 

academically successful (A-average) students belonged to the high-risk substance users. These 

students reported frequent drug use such as weekly or more marijuana and/or polydrug use (use 

of more than one substance). In comparison with abstainers and conventional users (occasional 
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users who do not engage in polydrug use or use of hard drugs such as crack and PCP), high-risk 

users were no more likely to report life dissatisfaction and school disengagement.  

In summary, a number of studies suggest that early onset and frequency of substance use 

pose detrimental consequences to the individual including development of substance 

dependence, mental health problems, dropping out of school, and unemployment. On the other 

hand, there seems to be a subset of students who engage in substance use, and yet perform well 

psychosocially and academically. It could be the case that certain protective factors may be 

present in this subset of academically successful adolescent substance users. Nevertheless, given 

the functional impairments (e.g., failure to fulfill obligation at home, work, school; DSM-IV, 

2000) associated with substance abuse and dependence, the costs of early and frequent substance 

use may have far-reaching outcomes that relate to problem behaviors, which affect several areas 

of development including social, psychological, and cognitive. 
 

Consequences of substance use 

 Research suggests that substance use is linked to academic achievement and engagement 

in two ways (King, Meehan, Trim, & Chassin, 2006). First, substance use may affect cognitive 

functioning reflected in memory impairments and inattentiveness, which may disrupt academic 

performance. Second, substance use may relate to academic achievement and engagement via its 

social and behavioral components. For instance, association with antisocial peers may elicit 

delinquent behaviors such as substance use and may reduce school engagement and may increase 

disruptive behaviors (e.g., truancy), all of which may disrupt psychosocial development. 

Cognitive. Perhaps the most evident consequence of substance use as it relates to 

academic achievement and engagement is cognitive functioning. However, the cognitive 

correlates of substance use receive relatively little attention. Studies from the field of 
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neuroscience suggest that early substance use may leave permanent structural changes in the 

brain that could lead to cognitive-related deficits such as attention and memory problems, which 

may hurt academic performance (Lubman, Yucel, & Lawrence, 2008; Lubman, Yucel, Hall, 

2007; Tapert, Granholm, Leedy, & Brown, 2002). For example, in a study of 115 adolescents 

diagnosed with substance abuse or dependence disorders, Tapert and Brown (1999) examined 

the relationship between neuropsychological functioning and substance use. Participants were 

given a battery of psychological tests that tapped cognitive skills such as general intelligence, 

abstract reasoning, attention, recall, and memory. Individuals with prolonged alcohol abuse 

showed more deficits in attention than non-users (Taper & Brown, 1999).  

In a more recent study comparing heavy and minimal adult cannabis users, Pope et al. 

(2003) examined the relationship between early cannabis use (prior to age 17) and cognitive 

deficits. The authors found that early onset of cannabis use was significantly associated with 

poorer verbal functions including visuospatial memory, word memory, and verbal intelligence. 

Interestingly though, the significance disappeared after adjusting for differences in verbal 

intelligence. The authors suggested that it could be the case that early cannabis users had initially 

lower cognitive capacities compared to late users. 

 

The extent to which substance use relates to poor cognitive outcomes is particularly 

relevant in examining its relationship to academic achievement and engagement. However, most 

of the studies that examined the relationship between substance use and cognitive functioning 

focused on heavy substance users. Essentially, it may take prolonged and frequent substance use 

for cognitive impairments to manifest, which may not be possible to see in a population of 

adolescents. Thus, it is equally important to examine the second mechanism (i.e., social and 
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behavioral components) that may explain the link between substance use and academic 

achievement and engagement. 

Psychosocial. The psychosocial consequences of adolescent substance use typically 

describe an indirect relationship between substance use and academic performance. For instance, 

psychosocial consequences of substance use reflect the importance of peer relationships in 

adolescent development (Becker & Luthar, 2007). More particularly, susceptibility to peer 

influence peaks during early adolescence and resistance to peer pressure continues to develop 

until early adulthood (Cauffman & Steinberg, 2000). Using a simulated computer game and 

vignette case scenarios to assess risk taking, risk preference, and risky decision-making, Gardner 

and Steinberg (2005) compared young adolescents (ages 13-16), old adolescents (ages 18-22), 

and adults (≥ age 24) in their susceptibility to peer influence. The authors found that in general, 

the presence of peers predicted more risk-taking among participants in all age groups, and peer 

influence was greater among young adolescents than older participants. 

 

In another study, Allen, Porter, and McFarland (2006) investigated whether susceptibility 

to peer influence predicted risky behavior including substance use among a sample of 7th and 8th 

graders. The results showed that susceptibility to peer influence was significantly associated with 

higher levels of externalizing problems such as drug use. This finding is consistent with previous 

studies in which youth whose peers use illegal substances are more likely to engage in similar 

antisocial behaviors including substance use (Shoal & Giancola, 2005; Curran, Stice, & Chassin, 

1997).  

School settings present an increased opportunity of peer interaction and exposure to peer 

pressure and influence. The extent to which a student is influenced by his/her peers may explain 

the relationship between substance use and academic achievement. For example, Swaim, Bates, 
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and Chavez (1998) examined the relationship between peer influences in drug use among 910 

7th-12th-grade school drop outs. Using structural equation modeling, the authors found that 

association with drug-using peers was directly related to polydrug use and mediated the 

relationship between school adjustment (i.e., attitudes toward school and school performance) 

and polydrug use. Consistent with other studies, socializing with drug-using peers promotes 

increased substance use; however, students’ positive attitudes toward school and school 

performance serve as protective factors against substance use. 

 In addition to peer influence, the social consequences of substance use may also be 

explained by parental monitoring and involvement. Parents play a significant role in shaping and 

cultivating a person’s development. For example, ample amount of research has shown that 

parenting styles relate to adolescent substance use (Bogenschneider, Wu, Raffaelli, & Tsya, 

1998; McMaster & Wintre, 1996) and academic performance (Simons-Morton & Chen, 2009; 

Fan & Chen, 2001). In a sample of 1,355 juvenile offenders, Steinberg, Blatt-Eisengard, & 

Cauffman (2006) examined how parenting styles were related to adolescent competence and 

adjustment, which included measures of academic achievement and engagement, substance use, 

and resistance to peer influence. The results revealed that adolescents with authoritative 

(balanced between demanding and responsive; Baumrind, 1991) and authoritarian (more 

demanding) parents fared better on measures of academic achievement and engagement than 

adolescents with neglectful and indulgent parents. In addition, adolescents with authoritative 

parents reported fewer externalizing problems (including substance use) and adolescents with 

authoritarian parents reported less aggressive and income-related (e.g., taking someone’s 

property) offending rates than adolescents with indulgent and neglectful parents. These findings 
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further support the idea that good parenting skills serve as a protective factor from delinquent 

activities and substance abuse (Austin, Macgowan, & Wagner, 2005). 

In another study of parental involvement and adolescent substance use, Dorius, Bahr, 

Hoffman, and Harmon (2004) examined if and how parents’ closeness with and support of their 

children changes the influence of peers on marijuana use among 4,987 7th to 12th graders. 

Parental closeness reflected spending time and sharing thoughts with parents; parental support 

reflected recognition and praise received from parents. Distinct from other studies, the authors 

categorized parental closeness into paternal and maternal closeness, taking into account that 

adolescents may relate differently to one parent versus the other. The results showed that 

closeness to father (but not to mother) moderated the relationship between peer and adolescent 

substance use. In other words, the closer the youth was to his father, the weaker the relationship 

between peer substance use and adolescent substance use.   
 

These findings indicate that peer pressure and parental involvement may help explain the 

relationship between substance use and academics. The extent to which an adolescent is 

influenced by his/her peers to engage in substance use may strengthen the negative association 

between substance use and academic achievement and engagement. Put another way, substance 

use influenced by positive peer pressure could pose less serious academic consequences than 

substance use in the context of peers who engage in substance use. As peer pressure could be 

considered a risk factor in adolescent substance use and academic outcomes, the extent of 

parental involvement could play a protective role. Children with parents exhibiting the balance 

between responsiveness and demandingness may fare better behaviorally and academically and 

resist peer pressure more effectively. 

 

 12



                                      
 

III. RESEARCH AIMS AND HYPOTHESES  

 Extant literature illustrates the complex relationship between substance use and academic 

outcomes, which is often shaped by several other factors including parental involvement and 

peer influence. The current study aims to explore the relationship between substance use and 

academic outcomes and contributes to current literature in three ways. First, it explores if and 

how substance use predicts academic outcomes; a relationship that receives relatively scant 

attention. Second, the study examines whether parental involvement and peer pressure affect the 

direction (negative or positive) and strength of the association between substance use and 

academic achievement and engagement. Finally, distinct from other studies, the current study 

uses several measures to capture both (a) academic outcomes that cover academic achievement 

(GPA), motivation (expression of interest in school activities), and behavioral indicators 

(skipping classes, missed homework), and (b) parental involvement that covers closeness to 

parents (talk problems) and parental monitoring (set curfews). This study aims to address the 

following questions:  

 

1. Does onset age predict academic achievement and engagement? 

2. Does frequency of substance attenuate or aggravate (moderate) the relationship 

between onset age and academic outcomes? 

3. Do parental involvement and peer influence affect the relationship between substance 

use and academic outcomes? If so, in what ways? 

Based on the literature discussed previously, it is predicted that: 

1. Early onset compared to both late onset and non-substance users will be at greater 

risk of poor academic outcomes. 
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2. Frequency of use will intensify the negative relationship between substance use and 

academic outcomes. More specifically, frequent substance use will have a greater 

impact in the (negative) relationship between substance use and academic outcomes. 

3. Parental involvement will reduce, and peer influence will increase, the strength of the 

(negative) relationship between substance use and academic achievement and 

engagement. 
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IV. METHOD 

Data 

This study analyzed data from the 2008 Monitoring the Future (MTF) project. MTF is an 

ongoing long-term study of American adolescents conducted by the University of Michigan’s 

Institute for Social Research. Each year, approximately 50,000 8th, 10th, and 12th graders are 

surveyed across the United States. The MTF project examines behaviors and perceptions related 

to academic performance and antisocial behaviors of secondary school students. Key variables 

include assessment of attitudes and behaviors regarding substance use, as well as academic 

achievement and engagement. The current study focused on the 8th- and 10th-grade students 

given that these groups completed similar surveys in terms of content and structure. 

Participants 
 

 Participants in the MTF project were 31,770 8th- and 10th-grade students. However, in 

order to efficiently address the issue of missing values (discussed in detail below) and the 

primary aims of this study (i.e., nature of substance use), only students with data on onset age of 

substance use were included. This yielded a total sample of 26,175 students (82.4% of the 

original sample), of which 47.4% were male. The sample was almost evenly distributed by grade 

level with 49.8% 8th graders. The majority (70.4%) of the sample was White and 47.2% had 

mothers with educational attainment of college or graduate/professional degrees. Almost one 

quarter of the sample reported having been suspended or expelled from school. Table 1 provides 

a detailed description of the sample’s background characteristics. 

Data collection procedures 

 The MTF project acquired a nationally representative sample of 8th and 10th graders in 

three stages. First, geographic areas, which are the primary sampling units in the study, were 
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identified by the Sampling Section of the Survey Research Center (SRC), an interdisciplinary 

social science research center at University of Michigan. Second, schools were sampled within 

these geographic areas such that the probability of selecting a school was proportionate to the 

size of its 8th or 10th grade class. When a selected school refused to participate, a school with 

similar characteristics was selected from the same geographic area. Once an agreement with a 

sampled school was obtained, information about the purpose and design of the study was 

distributed to the students. In addition, the school administrators mailed letters to parents 

describing the study and providing them with an option to decline their child’s participation. 

Finally, up to 350 8th and 10th grade students within each school were recruited to participate in 

the study. Random classroom sampling was employed in larger schools in order to recruit the 

needed number of participants. In cases of schools with fewer than 350 students, attempts were 

made to include all 8th and 10th grade students in the study. SRC staff distributed and 

administered the survey questionnaires in classrooms during normal class periods. 

 

 One limitation of the study was that students who were enrolled in school, but were 

absent during the administration of the surveys (10% of 8th graders and 12% of 10th graders) 

and those who dropped out of school (< 2% of 8th graders and < 5% of 10th graders) were not 

included in the study. Although absentees and drop-outs are likely different from their 

counterparts, “adjusting for their relatively small proportions would have only very modest 

effects on population estimates” (Johnston, Bachman, O’Malley, & Schulenberg, 2008). 

Measures 

1. Dependent variables (Academic outcomes) 

 There are two academic outcome measures used in this study. First, academic 

achievement is measured through the students’ average grade in the current school year. 
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Academic grades are often used in self-report surveys to capture student performance in school. 

In the current study, students were asked to select one of nine letter grade choices (e.g., A, B-, 

D). The students’ responses were then recoded into two groups: below average (≤ B) and above 

average (≥ B+) students. 

 The second academic outcome variable describes the students’ engagement in school. 

Using a 5-point Likert scale, students were asked to respond to seven items that asked how much 

they (a) enjoy school, (b) hate school, (c) do their best in school, (d) find school work too hard, 

(e) find school work interesting, (f) fail to do school work, and (g) misbehave in school in the 

past year. To reduce the number of academic achievement variables and improve the 

interpretability of results, principal component analyses (PCA) were conducted to condense the 

seven items on academic engagement into a set of two variables. Essentially, PCA groups 

together correlated variables into a smaller number of variables that are uncorrelated with each 

other. Specifically, PCA was used to derive two composite variables: (1) academic interest (i.e., 

enjoy school, hate school, and find school work interesting) and (2) academic effort (i.e., find 

school work too hard, fail to do school work, and misbehave in school). Since the “do their best 

in school” variable did not fit well into either component, this variable is not included in the 

analyses. The two composite variables, academic interest and academic effort, show relatively 

high internal consistency (Cronbach’s α = .75 and .62, respectively).  

 

2. Independent variables (Nature of substance use) 

 The predictor variables capture two aspects of substance use, onset age and frequency of 

use. First, onset age describes the student’s first use of a substance. Students were asked to report 

in what grade level (i.e., Grade 4 - Grade 10) they started to smoke cigarettes on a daily basis, 

drink enough alcoholic beverages to feel drunk or very high, and try marijuana. Students’ 
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responses were then recoded to capture three groups: those who have never used licit or illicit 

substances, those who started using at a younger age (Grades 4-7), and those who started using at 

an older age (Grades 8-10).  Cut-off grade levels were determined based on prior studies that 

described individuals ages 13 and below as early users (see Grant, 1998; Grant & Dawson, 1997; 

Prescott & Kendler, 1999). 

 Second, frequency of use describes the intensity of substance use. With the exception of 

cigarette use, students were asked about the number of occasions they have been drunk or very 

high from drinking alcoholic beverages and the number of occasions they have used marijuana 

during the last twelve months. Options include seven categories: (1) none, (2) one to two times, 

(3) three to five times, (4) six to nine times, (5) ten to nineteen times, (6) twenty to thirty nine 

times, and (7) more than forty. For cigarette use, students were asked to describe their lifetime 

use of cigarettes using five options: (1) never, (2) one to two times, (3) occasionally, (4) regular 

in the past, and (5) regular now. Students’ responses were then recoded to capture three groups 

of substance-users: (1) non-users, (2) occasional users, and (3) frequent users. Occasional 

alcohol and marijuana users include those who reported using one to nine times in the past year. 

Occasional cigarette users reported smoking one to two times or occasionally. Frequent alcohol 

and marijuana users include those who reported using ten or more times in the past year. 

Frequent cigarette users include those who reported past and regular use of cigarettes. 

 

3. Background variables 

 A number of variables that describe the students’ background are included in the analyses 

in order to examine whether substance use (a) predicts academic outcomes above and beyond a 

student’s background characteristics or (b) is manifested differently between groups of 

individuals. For instance, it is essential to examine whether the onset age and/or frequency of 
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substance use relates to academic achievement and engagement directly or if these probable 

relationships will disappear once observable characteristics such as gender and race are 

considered. Put simply, it could be the case that different groups of individuals (e.g., male vs. 

female; suspended or not) differ in substance use and thus, its relationship to academic 

achievement or engagement may likely manifest differently. These background variables include 

grade level, gender, race, maternal education, and expulsion/suspension from school, all of 

which are categorical in nature. 

 A dichotomous variable (8th- and 10th-grade) describes the student’s grade level at the 

time of the survey. In order to maintain the confidentiality of participants’ data, the principal 

investigators of MTF omitted some identifying information such as the student’s date of birth 

prior to releasing the databases for public use.  Thus, grade level serves as a proxy for students’ 

ages, with 8th graders representing younger adolescents (i.e., approximately ages 15 and below) 

and 10th graders representing older adolescents (i.e., approximately ages 15 and above). 

Students’ race is categorized as White, Black, or Hispanic and their gender as male or female. 

Students were also asked about their mother’s highest level of educational attainment, which 

serves as a proxy of socioeconomic status (Scarinci et al., 2000). Maternal education is 

categorized into less than high school, high school diploma to some college, and college graduate 

to graduate/professional school after college. Given that academic achievement and engagement 

are the outcome variables in the present study and that poor academic outcomes have been 

related to problem behaviors, whether a student was previously suspended or expelled from 

school is also included in the background variables. Descriptive data of background variables by 

dependent and independent variables are described in Tables 2, 3, and 4. 

 

4. Other variables (Peer influence and Parental involvement) 
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 In order to assess whether other factors possibly shape the relationship between substance 

use and academic achievement and engagement (i.e., strengthen or attenuate), parental 

involvement and peer influence are included in the regression model. 

 Peer influence is captured through three questions that asked the students to estimate the 

number of their friends who are (1) smoking cigarettes, (2) drinking alcohol, and (3) using 

marijuana (responses include (1) none to (5) all of them). In contrast to directly asking the 

students about “peer pressure,” reporting the number of substance-using friend captures a more 

focused and behavior-based attitude about substance use. For instance, a student may not realize 

or may not want to report that he/she is actually facing pressure from friends to engage in 

substance use or perceive peer pressure with a negative connotation, and thus, underreport it. 

Yet, prior research (see Shoal & Giancola, 2005; Curran, Stice, & Chassin, 1997) suggests that 

association with substance-using peers is likely to elicit adolescent substance use behaviors. 
 

 Parental involvement is measured in two ways. First, openness to parents captures the 

students’ willingness to talk about their problems with one or both of their parents (responses 

include: (1) no, (2) yes for at least some of the problems, and (3) yes for most of the problems; 

the latter two are combined into “yes.” Second, parental monitoring captures the parents’ 

knowledge of the whereabouts of their children. Using a 5-point Likert scale, students were 

asked how often do their parents (1) know where they are after school, (2) know who they are 

with when they go out at night, (3) know where they are when they go out at night, and (4) set 

curfew. PCA was conducted to condense the four items on parental monitoring into one set of 

variables. Specifically, PCA was used to derive one composite variable, which include all four 

original parental monitoring variables. These variables show relatively high internal consistency 

(Cronbach’s α = .79). 
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Missing values 

 Several variables of interest have a significant (more than 12%) number of missing 

values. In this study, missing values are classified into two categories: (1) questions that students 

refuse to answer, do not know the answer, or are left blank and (2) items that are not included in 

some survey forms1, but are included in others. The former includes variable such as race (17%) 

and latter includes closeness to parents (23%) and peer influence (34-35%) variables.   

 

                                                

 A significant proportion of missing data could be problematic as those individuals with 

missing data could be significantly different from those who reported information in terms of 

several individual characteristics; this could essentially bias the results of the study. For instance, 

students who have missing data on race (i.e., not missing at random) may have significantly 

lower academic outcomes; this could underestimate the effect of the predictors to the criterion 

variables. In order to address this issue, participants were categorized into two groups: (1) those 

with missing information on race and (2) those with reported information. Chi-square and t-test 

analyses were performed to determine whether the two groups differed in terms of background 

characteristics and academic outcomes. The results revealed that those with missing data on race 

did not differ significantly from those who reported their racial identity in all background 

variables, academic achievement, and academic interest. On the other hand, those who reported 

their racial identity have significantly higher ratings on academic effort (M=.07, SD=.98) than 

those with missing data on race (M=.03, SD=.98), p<.05. The latter group could also be more at-

risk of engaging in substance use and show subsequent problems in academic achievement and 

 
 
1 There are four different survey forms distributed to the participants. These survey forms are quite similar in 
content, that is, the core background, substance use, and academic outcome variables are included in all forms. 
However, certain questions could only be found in some survey forms, but not the other. Such was the case for the 
parental closeness and peer influence variables. Nevertheless, the surveys forms were randomly distributed to the 
participants, and thus, the missing data with regard to these variables were considered missing at random. 
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engagement. Hence, an indicator variable (i.e., missing race) was included in the analyses to 

account for the group differences. 

Methodological approach 
 

This study examined how substance use relates to academic achievement and 

engagement and whether factors such as peer influence and parental involvement contribute to 

this relationship. In order to address these questions, hierarchical logistic and linear regression 

analyses were conducted.  Hierarchical regression analysis allows estimating the relationship of 

more than one independent variable to the dependent variable in stages. The primary variables of 

interest are entered in the first stage to estimate this relationship to the outcome with no other 

factors. Then variables that might affect both the outcome and the relationship between the 

primary predictor and the outcome are included in blocks and stages. Hierarchical regression 

analysis applies theory to consider the order in which the independent variables should be 

entered in the model. The analyst can see how the inclusion of these variables changes the 

relationship between the most important variable and the outcome.  

 

Analytical models. In the current study, independent variables were entered in the 

regression analysis as follows: 

Step 1: Onset age of use 

Step 2: [Step 1] + Frequency of use  

Step 3: [Step 2] + Onset*Frequency 

Step 4: [Step 3] + Gender, Ethnicity, Grade level, Maternal education, and   

  Suspension/expulsion from school 

Step 5: [Step 4] + Peer influence 

Step 6: [Step 5] + Parental involvement 
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The primary aim of this study was to assess the relationship between the nature of 

substance use and academic achievement and engagement; thus, onset age and frequency of use 

were entered in the first two steps of the regression model. This allows the researcher to assess 

how the relationship between the primary independent variables (onset age and frequency of 

substance use) and each dependent variable (academic achievement and engagement) might 

change depending on what other differences (i.e., background variables) are being adjusted for in 

the model. Essentially, the entire relationship between the independent and dependent variables 

could be explained away by the inclusion of other variables.  

Next, an interaction term of onset age and frequency of use was added to the model. The 

interaction term accounts for the joint or moderating effect of the onset age and frequency of use 

to the dependent variables over and above their individual or separate effect. For example, 

academic achievement may vary by onset age of use, and this relationship may be intensified or 

attenuated by frequency of substance use. Thus, early substance users may have worse grades, 

which are only exacerbated by more frequent substance use.  

 

In Step 4, students’ background variables were then added to the model to assess whether 

any significant relationship between substance use and academic achievement and engagement 

can be explained by differences in gender, ethnicity, grade level, maternal education, and 

suspension/expulsion from school.  

Variables in Steps 1 to 4 describe the immediate relationship or direct relationship 

between substance use and academic outcomes. However, as research has shown, there are other 

possible factors that do not directly affect this relationship. In order to examine further the 

direction and strength of the relationship between substance use and academic outcomes, peer 

influence and parental involvement were added in the final steps of the regression model. First, 
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peer influence was added to assess whether this would intensify the predicted negative 

relationship between substance use and academic outcomes. Finally, parental involvement was 

added in order to assess whether the prior (Step 5) established relationship between substance 

use and academic outcomes would be reduced once parental involvement was considered. 

Interpretation of results. For linear regression, the standardized coefficient (beta 

coefficient, β) was used to interpret the magnitude of the relationships between the independent 

and dependent variables. The standardized coefficient uses standard deviation as the unit of 

measurement, that is, a 1 standard deviation change in the explanatory variable is related to some 

percentage of a standard deviation change in the outcome variable (Wooldridge, 2006). This 

allows for ease of interpretation given that the explanatory variables have the same scale of 

measurement. For logistic regression, odds ratio (OR) was used to interpret the association 

between the independent and dependent variables. Odds ratio describes the odds of the ratio of 

an event occurring in one group versus in another group. Put in other words, OR measures the 

likelihood of an event (e.g., poor academic effort) occurring given the conditions being studied 

(e.g., a student who frequently uses marijuana). An OR of 1 suggests that there is no significant 

relationship between the dependent and independent variable; an OR of less than 1 suggests that 

the explanatory variable decreases the likelihood of the outcome variable; and OR of more than 1 

suggests that the explanatory variables increases the likelihood of the occurrence of the outcome 

variable (Garson, 2009). 
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V. RESULTS 

 Analyses were conducted in two steps. First, preliminary analyses describing the basic 

nature of substance use and academic outcomes were performed. Second, the study aims were 

addressed to further explore and describe the relationship between substance use and academic 

performance. These results are outlined and discussed below. 

Preliminary analyses: Nature of substance use and academic outcomes 

1. Nature of substance use 

 The majority of students were non-users of cigarettes (92.0%), alcohol (72.6%) or 

marijuana (79.7%). For those using cigarettes, 4.9% (vs. 3.1%) started smoking on a daily basis 

at an older age (i.e., Grades 8-10). For those drinking alcohol, 18.7% (vs. 8.7%) reported they 

started drinking enough alcohol to feel drunk or very high at an older age. Finally, for those 

using marijuana, 12.9% (vs. 7.4%) reported onset of use at an older age. In general, students who 

reported substance use started using at an older rather than a younger age. When onset age of 

substance use was examined across background variables (see Table 2), the results showed that  

 

with the exception of cigarette use and gender, onset age for each substance significantly varied 

by gender, grade level, ethnicity, maternal education, and suspension/expulsion from school. For 

example, across the three onset age categories, Black students had lower rates of cigarette use 

compared to White and Hispanic students (e.g., 96% vs. 90.9% and 92.4% never used, 1.4% vs. 

3.4% and 3.4% early users, and 2.1% vs. 5.7% and 4.2% late users; Black vs. White and 

Hispanic, respectively). As expected, a higher percentage of students who were suspended or 

expelled from school engaged in substance use (e.g., marijuana onset: 58.5% vs. 86.4% never 

used, 19.0% vs. 3.7% early users, and 26.6% vs. 16.3% late users; suspended/expelled vs. never 

suspended/expelled, respectively). 
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 With frequency of use, the majority of students were non-users (75.2%, 73.8%, 82.0%; 

cigarettes, alcohol, and marijuana, respectively), followed by occasional users, and a small 

proportion of them reported frequent substance use. For example, 17.5% (vs. 5.5%) of cigarette, 

16.2% (vs. 2.9%) of alcohol, and 10.0% (vs. 6.3%) of marijuana users reported occasional use 

(vs. frequent use). As with onset age, a similar pattern of results was seen in the relationship 

between frequency of use and background variables (see Table 3); except for cigarette use and 

gender, frequency of substance use significantly varied by gender, grade level, ethnicity, 

maternal education, and suspension/expulsion from school. For instance, a significant proportion 

of younger students (8th graders) reported less frequency of substance use across the three 

substances (e.g., alcohol frequency: 89.0% vs. 69.8% abstainers, 9.6% vs. 25.3% occasional 

users, and 1.4% vs. 4.9% frequent users; 8th vs. 10th graders, respectively). Students with 

parents whose educational attainment was college degree and beyond also reported reduced 

engagement in substance use. For example, 8.3% vs. 14.8% and 11.7% of occasional marijuana 

users have parents with educational attainment of college degree and beyond vs. less than high 

school and high school diploma to some college, respectively. 

 

2. Academic outcomes 

 Academic performance, reflected by letter grades, was almost equally split between 

above average (51%) and below average (49%) performance. As Table 4 shows, male students 

(53%), older students (52%), minority students (60% Black, 62.4% Hispanic), those who had 

been suspended or expelled from school (72%), and those whose mother attained less than a high 

school education (66%) reported below-average academic performance. Academic engagement, 

which included interest and effort in school showed similar trends as academic performance—

disadvantaged students (i.e., male, older, those who have been suspended/expelled, and those 
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whose mother had less than a high school education) also had lower academic interest and effort 

(also see Table 4). Interestingly, however, White students (M=-0.02, SD=0.98) had significantly 

lower ratings on academic interest than Black students (M=0.16, SD=1.01) and Hispanic 

students (M=0.12, SD=0.99), p<.001. But with academic effort, White students (M=0.16, 

SD=0.94) reported higher ratings than minorities (M=-0.04 and -0.20, SD=0.99 and 1.02, Blacks 

and Hispanic, respectively), p<.001.  

Main analyses: Exploring the relationship between substance use and academic outcomes 

Aim 1: Did substance use predict academic engagement (i.e., interest and effort in school)? 

 Academic interest. Recall that academic interest tapped students’ perceptions about 

school including enjoyment of school, interest in school work, and dislike of school. Results 

suggested that onset age was significantly associated with academic interest and explained about 

2.2% of the variation in academic interest. For example, compared to non-users, early and late 

onset of cigarette smoking (β = -0.04 SD, p<.01 and β = -0.04 SD, p <.01, respectively) and 

early and late onset of alcohol use (β = -0.07 SD, p<.001 and β = -0.05 SD, p <.01, respectively) 

were significantly related to diminished academic interest. Interestingly, while late onset age of 

marijuana use was significantly linked to diminished academic interest (β = -0.05 SD, p <.01), 

early onset was not. These results held even after adjusting for differences in background 

characteristics. Additionally, there were no significant differences between early and late onset 

of cigarette and marijuana use on academic interest. Put simply, students who started using 

cigarettes or marijuana compared to non-users were more likely to have lower academic interest 

regardless of when (i.e., early or late) they actually started smoking cigarettes or using 

marijuana. However, when early onset of drinking alcohol was compared with late onset of 

drinking alcohol, early onset was more detrimental to academic interest than late onset of alcohol 
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use (β = 0.05 SD, p <.05). The significance of this result disappeared, however, once differences 

in background variables were considered. 

Adding frequency of substance use to the model explained only about 2.5% of the 

variation in academic interest. When frequency of use was considered, the negative relationship 

of onset age (compared to non-users) to academic interest disappeared except for early onset of 

alcohol use, which retained its significant negative relationship to academic interest (β = -0.06 

SD, p <.01).  In addition, frequent marijuana use (β = -0.05 SD, p <.05) compared to non-use 

was significantly linked to poor academic interest. These results remained significant after 

adjusting for differences in the background variables. The results also suggested that students 

who were frequent users were more likely to report diminished academic interest than occasional 

users (β = 0.05 SD, p <.01). However, this relationship disappeared after differences in 

background variables were taken into account, suggesting that the relationship was driven by 

these personal characteristics. 

 

In order to examine whether the negative relationship between onset age and academic 

interest was moderated by frequency of use, an interaction term of onset age and frequency of 

use was included in the model. For example, academic achievement may vary by onset age of 

use, and this relationship may be intensified or attenuated by frequency of substance use. Early 

substance users may have worse grades, a relationship that may be exacerbated by more frequent 

substance use. The results suggested otherwise; adding the interaction terms yielded a poor 

model fit (p=.89), and the interaction term of onset age and frequency of use was not significant 

(see Table 5). 

 Academic effort. Academic effort encompasses behavioral indicators of academic 

engagement including perceived difficulty of work, failure to do homework, and misbehavior in 
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school. Results suggested that onset age across the three substances was significantly associated 

with academic interest and explained about 12.4% of the variation in academic effort. More 

specifically, early and late cigarette smokers (β = -0.08 SD, p<.001 and β = -0.08 SD, p <.001, 

respectively), early and late alcohol drinkers (β = -0.11 SD, p <.001 and β = -0.08 SD, p <.001, 

respectively), and early and late marijuana users (β = -0.15 SD, p <.001 and β = -0.13 SD, p 

<.001, respectively) were significantly more likely to have diminished academic effort than non-

users. When early and late users were compared, late onset of alcohol use was associated with an 

increase of 0.08 SD (p<.001) and late onset of marijuana use was associated with an increase of 

0.06 SD (p<.01) in academic effort, suggesting that early engagement in substance use was more 

detrimental to academic effort than later engagement in substance use. However, the significance 

of this relationship disappeared once differences in background variables were considered. 
 

When frequency of substance use was considered, the negative relationship between early 

and late onset of alcohol use (β = -0.10 SD, p<.001 and β = -0.07 SD, p<.01, respectively) and 

early onset of marijuana use (β = -0.08 SD, p<.001) and academic effort remained significant. 

This explained about 13.5% of the variation in academic effort. Interestingly, frequency of 

alcohol use was not significantly related to academic effort, but occasional and frequent cigarette 

use (β = -0.11 SD, p<.001 and β = -0.09 SD, p<.001, respectively), as well as occasional and 

frequent marijuana use (β = -0.05 SD, p<.05 and β = -0.08 SD, p<.001, respectively) were 

significantly linked to diminished academic effort even after differences in background variables 

were considered. Additionally, the relationship between frequency of marijuana use (i.e., 

occasional vs. frequent) was explained away by accounting for differences in gender, ethnicity, 

grade level, highest maternal education attainment, and suspension/expulsion from school.  
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In order to examine whether the negative relationship between onset age and academic 

interest was strengthened by frequency of use, an interaction term of onset age and frequency of 

use was included in the model. Similar to academic interest, the results suggested that adding the 

interaction terms yielded a poor model fit (p=.99), and the interaction term of onset age and 

frequency of use was not significant. 

Aim 2:  Did substance use predict academic achievement? 

 A logistic regression analysis tested the relationship between substance use and academic 

achievement. Academic achievement is a dichotomous variable, indicating below- (≤B) and 

above- (≥B+) average performance in school. The results showed that onset age across the three 

substances was significantly associated with academic achievement, explaining about 6.7% of 

the variation in academic achievement. For example, those who started smoking cigarettes early 

(OR, 1.97, p<.01) and late (OR, 2.08, p<.001), drinking alcohol early (OR, 1.67, p<.001) and late 

(OR, 1.48, p<.001), and those who started using marijuana early (OR, 1.76, p<.001) and late 

(OR, 1.58, p<.001) had significantly higher odds of below-average academic performance than 

non-users. Timing of first use did not matter, however. When early and late onset age of use 

were compared, students who started using cigarette, alcohol, or marijuana early were no more 

likely to have lower academic achievement than late users. 

 

 When frequency of use was considered, only early and late onset of alcohol use was 

significantly associated with below-average academic performance. This explained about 8.1% 

of the variation in academic achievement. For example, early alcohol users were 1.68 times more 

likely and late users were 1.58 times more likely to have below-average academic performance 

than non-users (p<.001). Interestingly, frequency of alcohol use was not significantly linked to 

academic performance, but both the frequency of cigarette use and of marijuana use were. More 
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specifically, occasional cigarette users were 1.84 times (p<.001) more likely, frequent cigarette 

users were 2.34 times (p<.01) more likely, and frequent marijuana users were 1.96 (p<.01) more 

likely to have below-average academic performance than non-users. These results remained 

significant after adjusting for differences in background characteristics. Similar to academic 

interest, students who occasionally use marijuana were 0.70 times less likely to have below-

average academic performance than frequent users; however, the significance disappeared after 

controlling for background variables, suggesting that the differences between occasional and 

frequent marijuana users could be linked to demographic characteristics. 

 To examine whether the relationship between onset age and academic achievement was 

moderated by frequency of use, an interaction term of onset age and frequency of use was added 

to the model. Contrary to the prediction that frequency of use would strengthen the negative 

relationship between onset age and academic achievement, the results showed that the interaction 

terms were not significant, thus no such intensifying effect is evident.  

 

Aim 3: Did peer influence shape the relationship between academic outcomes and substance 

use? 

 Peer influence was added to the regression model to assess whether this would intensify 

the negative relationship between substance use and academic outcomes. First, for academic 

interest, adding peer influence to the model explained about 4.1% of the variation in academic 

interest. Further, the significance of onset age and frequency of use disappeared once peer 

influence was taken into account. This suggested that contrary to the hypothesis, the negative 

relationship between nature of substance use and academic interest was explained by peer 

influence, which was significantly negatively associated with academic interest.  For example, 

students with more cigarette-smoking (β = -0.05 SD, p<.01) and alcohol-using (β =  
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-0.05 SD, p<.05) friends were more likely to have lower academic interest. Interestingly, 

although the relationship of the number of marijuana-using friends and academic interest was in 

the expected negative direction, this relationship was not significant.  

 Second, in terms of academic effort, early onset of alcohol use and at least occasional 

cigarette use negatively affected academic effort regardless of the number of substance-using 

friends. It should be noted, however, that the associations between the onset age of alcohol use 

and frequency of cigarette use and academic effort were slightly reduced (e.g., 0.03 SD for early 

onset of alcohol use, 0.02 SD for occasional cigarette use) once peer influence was taken into 

account. Thus, some of these relationships are partly explained by the company these students 

keep. In addition, number of cigarette-smoking (β = -0.05 SD, p<.01), alcohol-drinking (β = -

0.04 SD, p<.05), and marijuana-using (β = -0.09 SD, p<.001) friends were significantly 

associated with lower academic effort. Put in other words, the more substance-using friends the 

students had, the lower their academic effort. 

 

Finally, when it comes to academic achievement, the significant negative association of 

early (OR, 1.48, p<.05) and late (OR, 1.52, p<.01) alcohol use and occasional cigarette use (OR, 

1.49, p<.001) to academic achievement persisted despite adjusting for differences in peer 

influence. Indeed, the model explained about 17.8% of the variation in academic achievement.  

Compared to non-users, alcohol users regardless of onset age and occasional cigarette users were 

more likely to have below-average academic performance. Interestingly, only the number of 

cigarette-smoking friends significantly increased the odds of below-average academic 

performance (OR, 1.14, p<.01). 

Aim 4: Did parental closeness shape the relationship between peer influence and substance use? 
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Parental involvement was added to the model in order to assess whether the established 

negative relationships among substance use, peer influence, and academic outcomes would be 

reduced once closeness to parents and parental monitoring were considered. The results revealed 

that both parental monitoring (β = 0.08 SD, p<.001) and parental closeness (β = 0.14 SD, 

p<.001) were significantly associated with higher academic interest and this explained about 

6.4% of the variation in the model. Further, the non-significant relationship between onset age 

and frequency of use to academic interest did not change and the association of peer influence in 

alcohol use with academic interest disappeared, suggesting the possible protective role of 

parental involvement in both substance use and association with substance-using peers. 

However, even after considering parental closeness and monitoring, the inverse association of 

having friends who smoke cigarettes to academic interest remained significant and with the same 

strength of negative relationship (β = -0.05 SD, p<.05). 
 

 When it comes to academic effort, parental monitoring (β = 0.16 SD, p<.001) and 

parental closeness (β = 0.08 SD, p<.001) also were significantly linked to higher academic effort 

and explained about 27.2% of the variation in academic effort. The significant negative 

association of peer influence in alcohol use disappeared once parental involvement was 

considered. On the other hand, early onset of alcohol use (β = -0.04 SD, p<.05), occasional 

cigarette use (β = -0.06 SD, p<.001), peer influence in cigarette use (β = -.04 SD, p<.05), and 

peer influence in marijuana use (B = -0.07 SD, p<.001) remained significantly associated with 

lower academic effort even after adjusting for differences in parental involvement. However, the 

strength of the relationship between these variables were reduced once parental involvement was 

taken in account (see Table 6), suggesting the possible protective role of parental involvement in 

substance use and association with substance-using peers. 
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 Interestingly, although parental monitoring (OR, 0.89, p<.01) and closeness to parents  

(OR, 0.70, p<.001) decreased the likelihood of below-average academic performance and 

explained about 18.7% of the variation in academic achievement, the negative association  

between academic achievement and alcohol use, occasional cigarette use (OR, 1.46, p<.001), and 

peer influence in cigarette use (OR, 1.13, p<.05) remained significant. In addition, a surprising 

finding emerged—individuals who started using  marijuana early were 0.65 times less likely to 

have a below-average academic performance than  individuals who did not use marijuana at all 

(p<.05) (see Table 7).  

 In summary, the nature of substance use coupled with peer influence and parental  

involvement helped explain the relationship between substance use and academic outcomes.  

First, onset age across the three substances was significantly inversely linked to all academic  
 

outcomes; however, much of this relationship disappeared once differences in frequency of use  

were included in the model. Second, frequency of use did not intensify the  negative relationship  

between onset age and academic outcomes. Finally, the number of substance-using friends 

appeared to be a risk factor for diminished academic outcomes, but parental involvement seemed 

to play a protective role as it attenuated this relationship. 
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      VI. DISCUSSION 

 Substance use among American adolescents continues to be a persistent problem in our 

society, especially related to academic achievement and engagement. The current study 

examined whether substance use predicted academic outcomes. It was hypothesized that (1) 

early onset compared to both late onset and non-substance users would be at greater risk of poor 

academic outcomes, (2) frequency of substance use would moderate the relationship between 

onset age and academic outcomes, and (3) peer influence would intensify, and parental 

involvement would attenuate, the negative relationship between nature of substance use and 

academic outcomes. There are two chief findings that generally support these hypotheses: (1) the 

nature and type of substance use were significantly associated with academic outcomes; 

however, the results varied in terms of the type of substance used and aspect of academic 

outcome, and (2) these relationships were affected by the number of substance using peers and 

parental monitoring and closeness to parents. 

 

Nature of substance use: Varying effects of onset age and frequency of use 
 
 Onset age of substance use related negatively with academic outcomes. Students who had 

never used cigarettes, alcohol or marijuana fared better academically compared to those who 

initiated substance use. This finding is generally consistent with past research suggesting that 

onset age of substance use bodes poorly with negative academic outcomes such as truancy and 

less educational attainment (Eisner, 2005; Fergusson et al., 1996). However, there were no 

significant differences between early and late substance-users after accounting for differences 

among students’ background characteristics. For instance, although early alcohol use was more 

detrimental to academic interest and academic effort than later use and early marijuana use was 

more detrimental to academic effort than later use, these significant differences disappeared once 
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background characteristics were considered. Thus, the negative attributes of early onset of 

substance use (vs. late onset) might be a function of being a male, minority, suspended/expelled 

from school, or having a mother with low educational attainment—characteristics that often 

describe an at-risk population. It is interesting to note, however, a surprising finding that 

emerged about early onset of marijuana use after adjusting for differences in background 

characteristics, peer influence, and parental involvement—students who started using marijuana 

at an early age were less likely to report below-average academic performance than those who 

had not tried using marijuana. Although it is not clear in the present study whether early users 

started using marijuana as a form of experimentation, some studies (Shedler & Block, 1990) 

have suggested that experimenters have healthier psychological well-being than those who 

abstain from marijuana use. Perhaps early marijuana users were experimenters and may have had 

better skills for coping with academic challenges that might help explain the positive association 

between early marijuana use and academic achievement. 

 

 Much of the significant relationship between onset age of use and academic outcomes 

disappeared after differences in frequency of use were taken into account. In other words, how 

often adolescents use these substances matter more than when they started using. For example, 

while onset age across the three substances was negatively linked to academic achievement, only 

onset age of alcohol use remained significant once frequency of use was considered. More 

specifically, compared to non-users, both early and late alcohol users were more likely to have 

diminished academic achievement even after adjusting for background characteristics, which 

suggests alcohol use seems to be the problem. This seems to contradict past studies on frequency 

of substance use and academic performance (see King et al., 2006; NSDUH, 2006). However, 

this may be due to the cross-sectional nature of the present study.  
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 Onset age of alcohol use was negatively related to academic outcomes, yet frequency of 

marijuana use was negatively related to academic effort and achievement. This finding supports 

prior research suggesting that students who reported frequent marijuana use (5 or more days in 

the past month) have lower academic grade point averages (NSDUH, 2006). In contrast to past 

studies (see Evans & Skager, 1992; Shedler & Block, 1990), there was no significant differences 

between occasional and frequent marijuana users; students who frequently use marijuana are no 

more likely to show poor academic outcomes than occasional users. 

 Frequency of cigarette use was significantly linked to reduced academic effort and lower 

academic achievement, regardless of onset age, than non-users. Additionally, frequency of 

cigarette use compared to frequency of marijuana seems to have a greater negative association 

with academic achievement. While frequency of use for both substances remain significant after 

adjusting for background variables, only frequency of cigarette use remains significantly 

inversely associated with academic achievement after adjusting for peer influence and parental 

involvement. This is consistent with previous research suggesting that students who smoke 

cigarettes are more likely to have lower academic achievement than those who do not (Bewley & 

Bland, 1977). Cigarette smokers are also more likely to have relatives (i.e., parents) and friends 

who smoke cigarettes, providing a negative social learning experience (Chassin, Presson, Rose, 

Sherman, & Prost, 2002). Researchers have also suggested that of all the three most commonly 

used substances, cigarette use seems to be the most stable, and thus, the negative consequences 

associated with its use are more likely to manifest consistently (Bachman et al., 2008). Further, 

although it was not assessed in the present study whether cigarette smokers are also poly-

substance users, some research suggests that cigarette smoking is associated with initiation of 

other substance use such as alcohol and marijuana (Grant, 1998)). The extent to which students 
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are poly-substance users may engender significant negative consequences in their academic 

performance.  

 In summary, onset age and frequency of use each had a significant independent 

relationship to the academic outcomes. While most of the significant relationship of onset age 

and academic outcomes disappeared after adjusting for frequency of use, the interaction between 

onset age and frequency of use was not significant. The consequences of early onset of substance 

use on academic outcomes was not exacerbated or attenuated by frequency of use; instead, each 

had a unique relationship with academic outcomes. Overall, substance-users, regardless of their 

onset age or frequency of use are more at risk to poor academic outcomes than non-users. 

Peer influence and parental involvement: Risk and protective roles 

 Previous research has shown that peer influence poses a risk factor in substance use. 

Individuals with substance-using peers are more likely to engage in antisocial behavior including 

substance use (Allen et al., 2006; Shoal & Giancola, 2005). The findings of the present study are 

generally consistent with past literature. After adjusting for differences in the number of 

substance-using peers, onset age and frequency of use were not significantly associated with 

academic interest, suggesting that peer influence might have a greater impact on academic 

interest than nature of substance use when it comes to perceptions and attitudes about school. 

More specifically, having peers who smoke cigarettes and drink alcohol diminished academic 

interest. On the other hand, regardless of having peers who smoke cigarettes, drink alcohol, or 

use marijuana, early alcohol use, and occasional and frequent cigarette use were still 

significantly associated with diminished academic effort. When it comes to academic 

achievement, the negative consequences of early and late alcohol use and occasional cigarette 

use remained after adjusting for differences in peer influence. However, only the number of 
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cigarette-using peer was significantly inversely linked to academic achievement. For behavioral 

indicators of academic performance (i.e., academic effort and academic achievement), it is 

possible that association with substance-using peers promotes increased substance use (see 

Swaim et al., 1998), and thus, the negative relationship between nature of substance use and 

academic outcome remains even after considering peer influence. Nevertheless, this is subject to 

future research utilizing mediation analyses (e.g., Structural Equation Modeling) to further 

delineate the relationship between peer influence and substance use and its relationship with 

academic outcomes. 

 While peer influence presents a risk factor in academic outcomes, parental involvement 

appears to play a protective role in academic outcomes. More specifically, negative impacts of 

early onset age, frequency of marijuana use, and the number of alcohol-using friends on 

academic interest disappeared after parental involvement was considered. Students who reported 

close monitoring by parents and talking and sharing problems with parents were more likely to 

have better academic interest. While the current study did not directly test the relationship 

between peer influence and substance use nor parental involvement and substance use, the 

findings also suggested that parental involvement may play a protective role in presence of 

negative peer influence. For example, the findings showed that although the number of cigarette-

smoking and marijuana-using peers hurt academic effort and academic, these relationships were 

weakened once parental involvement was considered. Further, the negative association between 

the number of alcohol-using peers and academic effort disappeared after adjusting for differences 

in parental involvement. However, it is necessary that the possible mediation relationships 

suggested by these findings be addressed in future research. For instance, some research 

suggested that peers seem to have a more substantial influence in substance use than parents 
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(McBride, 2003; Evan & Skager, 1992). This may help explain why the negative associations 

between the nature of substance use (i.e., early onset of alcohol use and occasional cigarette use) 

and peer influence (e.g., cigarette- and marijuana-using) and academic effort and academic 

achievement remained significant after adjusting for differences in parental involvement.  

 In summary, more association with substance-using peers related to poor academic 

outcome and increased parental involvement related to better academic outcomes. The results 

also suggested the possible protective role of parental involvement in substance use and 

association with substance-using peers.  

Limitations 

 There are several limitations to keep in mind while interpreting the results of this study. 

First, given the cross-sectional nature of the study, it is not possible to assess any causal 

relationships or whether the established negative relationship between substance use and 

academic outcomes have long-term consequences. For instance, how would substance-using 

students fare academically in the long run? Are they just as likely to go to college but less likely 

to finish college compared to non-substance using students (see King et al., 2006)? Second, 

although three main substances were investigated in the study, poly-drug use was not assessed. 

Thus, while frequency of alcohol use was not significantly associated with academic effort or 

achievement, the concurrent use of alcohol and marijuana might have yielded a more robust 

relationship. Finally, personality and behavioral indicators related to substance use and academic 

outcomes were not examined. For instance, research has shown that certain personality types 

(Hopwood, Baker, & Morey, 2008; Swendsen, Conway, Rousanville, & Merikangas, 2002) and 

history of delinquent and antisocial behaviors (Huinzinga, Loeber, & Thornberry, 1994) are 

associated with substance use. These limitations are important to address in future research in 
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order to further understand and clarify the relationship between substance use and academic 

performance. 

Policy implications and conclusions 

 This study has shown that multiple mechanisms are at play in the relationship between 

substance use and academics: (1) the nature of substance use—onset age, frequency, and type of 

substance and (2) contextual and environmental factors—peers and parents. In turn, these 

relationships affect various aspects of academic outcomes (i.e., attitudes/perceptions and 

behavioral indicators) differently. While the nature of substance use and negative peer influence 

have detrimental consequences to all academic outcomes, it seems that behavioral indicators of 

academic success (i.e., academic effort and academic achievement) are more susceptible to these 

negative consequences than other academic indicators such as perceptions or attitudes about 

school.  
 

 As such, the interplay between substance use and academic outcomes call for a broader 

policy approach that goes beyond one aspect of substance use or one domain of academic 

outcomes. First, it is essential that prevention efforts be targeted to students at-risk of substance 

use and poor academic performance. Although some research suggests that prevention of further 

substance-use (targeted to those who just initiated substance-use) is essential (McBride, 2003), it 

is just as important to prevent initiation of substance-use. The current study found that early and 

late substance-users and occasional and frequent substance-users are no more different from each 

other in academic outcomes; they both perform poorly compared to non-users. Second, 

additional efforts targeting teen smoking are just as needed as targeting teenage drinking and use 

of other illicit substances. The current study, for instance, supports existing literature on the 

negative effects of cigarette use in academic performance. For example, it has been suggested 
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that the effect of marijuana and alcohol on academics is less clear and consistent as the effect of 

cigarettes (Bachman et al., 2008). A significant driving force in the negative relationship 

between cigarette use and academic performance seems to be relational influence or socialization 

of smoking. Past studies suggest that the stability of cigarette use and the number of close 

association of cigarette-users with fellow cigarette-users (e.g., parents) are important predictors 

of smoking cessation (Chassin et al., 2002). Thus, the extent to which cigarette smoking relates 

to poor academic outcome calls for renewed efforts targeting teen smoking. While most drug 

education programs target illicit substances such as marijuana, cocaine, or methamphetamine, it 

is equally important to spend resources in addressing and preventing teen smoking. Third, it has 

been widely suggested that negative peer influence have detrimental effects on various aspects of 

psychosocial development, particularly during the adolescence stage when susceptibility to peer 

influence is high (Cauffman & Steinberg, 2000). Treatment and prevention efforts targeting 

adolescent substance use may be more efficient when utilizing peer-related approaches in their 

programs. For instance, a review of school drug education programs suggests that incorporating 

an interactive and/or peer-leader approach in school-based drug programs is more effective than 

non-peer focused programs (McBride, 2003). Furthermore, while most programs (e.g., DARE) 

include curriculum on resisting peer influence, it may be just as helpful to teach students how to 

be an agent of positive peer influence. Finally, substance use treatment and prevention efforts 

focusing just on the students may not reach its utmost potential if these efforts are not extended 

to parents. This study shows that parental involvement plays an important role in academic 

success and a promising role in protecting their children from substance use and association with 

substance-using peers. Thus, it is essential to equip parents with the necessary tools and 

information to further support the academic success and development of their children. 
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 Adolescent substance-users describe a heterogeneous group of students reflected in their 

varying nature and degree of substance use as well as their diverse manifestations of (poor) 

academic outcomes. The multiple mechanisms describing the relationship between adolescent 

substance use and academic outcomes is complex; yet, it is vital that these mechanisms be given 

serious consideration in creating effective public policies targeting adolescent substance use. 

Continued effort should be undertaken to further explore and understand adolescent substance 

use and its consequences to academic outcomes.  
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Table 1 

Sample Background Characteristics (n=26,175 students) 

Variables % 
Gender  

Male 47.4 
Female 52.6 

Grade Level  
8th 49.8 
10th 50.2 

Ethnicity  
White 70.4 
Black 14.2 
Hispanic 15.4 

Highest maternal education attainment  
Less than high school 10.5 
High school diploma to some 
college 

 
42.3 

College graduate and beyond 47.2 
Suspended/Expelled  

Yes 23.8 
No 76.2 
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Table 2a

Sample Characteristics by Onset Age (n=26,175 students) 
 

Variables Onset Age (%) 
 Never Used Early users  

(≤Grade 7) 
Late users  
(> Grade 7) 

 Cig1 Alc2 Maj3 Cig Alc Maj Cig Alc Maj 
Gender                

Male 92.3 73.9 78.2 3.2 9.1 8.6 4.5 17.0 13.2 
Female 91.7 71.3 81.1 3.1 8.4 6.2 5.2 20.3 12.7 

Grade Level                
8th 94.6 83.5 87.8 3.8 10.7 8.2 1.5 5.8 4.0 
10th 89.3 61.7 71.7 2.4 6.8 6.5 8.2 31.5 21.8 

Ethnicity                
White 90.9 71.1 80.3 3.4 8.6 6.2 5.7 20.4 13.5 
Black 96.4 80.8 81.5 1.4 6.4 8.8 2.1 12.8 9.7 
Hispanic 92.4 69.2 75.5 3.4 10.7 10.1 4.2 20.0 14.4 

Highest maternal 
education attainment 

               

Less than high 
school 

85.3 61.9 68.9 7.2 15.1 14.7 7.5 23.0 16.4 

High school diploma 
to some college 

90.2 69.6 76.8 3.7 10.0 8.7 6.1 20.5 14.5 

College degree and 
beyond 

94.6 76.1 83.8 1.8 6.4 4.5 3.6 17.5 11.6 

Suspended/Expelled                
No 95.4 78.2 86.4 1.4 5.6 3.7 3.2 16.3 10.0 
Yes 81.0 54.6 58.5 8.5 18.8 19.0 10.5 26.6 22.4 

 

Notes. 
1- cigarette; 2- alcohol, 3- marijuana 
aA chi-square test was conducted to compare onset age of substance use by background variables. For 
example, cigarette use was compared across three levels of onset age: non-users, early users, and late 
users with regard to background variables. The results revealed that everything was significant (p<.001 to 
p<.05) except that onset age of cigarette use was independent of gender. 
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Table 3a          
Sample Characteristics by Frequency of Use (n=26,175 students) 

          
Variables Frequency of Use (%) 

 Abstainers Occasional Frequent 

 Cig1 Alc2 Maj3 Cig Alc Maj Cig Alc Maj 
Gender                

Male 76.3 80.5 82.2 18.2 16.0 10.1 5.4 3.5 7.6 
Female 76.8 78.3 84.6 17.5 18.8 10.2 5.7 2.9 5.2 

Grade Level                
8th 82.3 89.0 90.4 14.2 9.6 6.5 3.5 1.4 3.1 
10th 71.0 69.8 76.6 21.5 25.3 13.8 7.5 4.9 9.6 

Ethnicity                
White 76.1 77.2 83.4 17.4 19.1 10.1 6.4 3.7 6.4 
Black 80.1 88.4 86.5 17.4 10.4 8.8 2.4 1.2 4.7 
Hispanic 73.7 78.7 80.3 21.9 18.4 12.5 4.3 2.9 7.1 

Highest maternal 
education attainment 

               

Less than high 
school 

62.1 72.5 75.4 27.3 23.0 14.8 10.6 4.4 9.9 

High school diploma 
to some college 

72.8 77.2 81.2 20.4 19.4 11.7 6.8 3.4 7.1 

College degree and 
beyond 

82.5 81.3 86.4 13.9 16.0 8.3 3.6 2.8 5.2 

Suspended/Expelled                
No 83.0 83.5 88.9 14.1 14.6 7.6 2.9 1.9 3.5 
Yes 56.3 65.1 65.9 29.8 27.5 18.6 13.9 7.3 15.5 

Notes. 
1- cigarette; 2- alcohol, 3- marijuana 
aA chi-square test was conducted to compare frequency of substance use by background variables. For 
example, cigarette use was compared across three levels of frequency of use: non-users, occasional, and 
frequent users with regard to background variables. The results revealed that everything was significant 
(p<.001 to p<.05) except that frequency of cigarette use was independent of gender. 
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Table 4 
Sample Characteristics by Academic Achievement and Engagement 
 

Variables Academic 
Achievement (%) 

Academic Engagement  
Mean (SD) 

 Below 
Average 

(≤B) 

Above 
Average 

(≥B+) 

Interest Effort 

Gender (n=25,300)     
Male 53.0*** 47.0 -0.05 (1.02) -0.12 (1.01) 
Female 44.3 55.7***  0.07 (0.96)***  0.24 (0.91)*** 

Grade Level (n=25,691)     
8th 44.9 55.1***  0.05 (1.02)***  0.09 (0.99)*** 
10th 52.2*** 47.8 -0.01 (0.97)  0.04 (0.98) 

Ethnicity (n=21,583)     
White 43.3*** 56.7 -0.02 (0.98)***  0.16 (0.94)*** 
Black 60.0 40.0  0.16 (1.01) -0.04 (0.99)*** 
Hispanic 62.4 37.6***  0.12 (0.99) -0.20 (1.02)*** 

Highest maternal education 
attainment (n=23,435) 

    

Less than high school 65.7 34.3 -0.00 (1.04) -0.28 (1.06)*** 
High school diploma to some 
college 

 
53.9 

 
46.1 

 
-0.01 (0.99) 

 
 0.02 (0.97)*** 

College and beyond 37.4*** 62.6***  0.07 (0.97)**  0.22 (0.92)*** 
Suspended/Expelled (n=29,909)     

No 41.3 58.7***  0.06 (0.97)  0.26 (0.88)*** 
Yes 71.9*** 28.1 -0.11 (1.05)*** -0.56 (1.07) 

 

**p<.01 
***p<.001 
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Table 5 – Associations between Substance Use and Academic Interest (n=26,175 students) 
 

 

  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
  Beta  (SE) Beta  (SE) Beta  (SE) Beta  (SE) Beta  (SE) Beta (SE) 
Onset Age        

Cigarette - Young -0.04 (0.08)** -0.03 (0.11) -0.02 (0.15) -0.02 (0.14) -0.01 (0.14) -0.01 (0.14) 
Cigarette - Old -0.04 (0.07)** -0.02 (0.09) -0.03 (0.11) -0.03 (0.11) -0.02 (0.11) -0.02 (0.11) 
Alcohol - Young -0.07 (0.06)*** -0.06 (0.07)** -0.06 (0.07)** -0.06 (0.07)** -0.04 (0.07)^ -0.03 (0.07) 
Alcohol - Old -0.05 (0.04)** -0.03 (0.06) -0.03 (0.07) -0.03 (0.07) -0.01 (0.07) -0.01 (0.07) 
Marijuana - Young -0.03 (0.06)^  0.01 (0.08)  0.01 (0.08)  0.01 (0.08)  0.01 (0.09)  0.01 (0.08) 
Marijuana - Old -0.05 (0.05)** -0.01 (0.08) -0.01 (0.08) -0.01 (0.08)  0.01 (0.08) -0.01 (0.08) 

Frequency of Use       
Cigarette - Occasional  -0.02 (0.04) -0.02 (0.04) -0.02 (0.04) -0.01 (0.04)  0.01 (0.04) 
Cigarette - Frequent  -0.02 (0.11) -0.01 (0.13) -0.01 (0.13)  0.01 (0.13)  0.02 (0.13) 
Alcohol - Occasional  -0.01 (0.07) -0.01 (0.07) -0.01 (0.07) -0.01 (0.07) -0.01 (0.07) 
Alcohol - Frequent  -0.02 (0.10) -0.03 (0.12) -0.02 (0.12) -0.02 (0.12) -0.01 (0.12) 
Marijuana - Occasional  -0.02 (0.08) -0.02 (0.08) -0.02 (0.08) -0.02 (0.08) -0.01 (0.08) 
Marijuana - Frequent  -0.05 (0.09)* -0.06 (0.10)* -0.05 (0.10)* -0.05 (0.10)^ -0.04 (0.10) 

Onset Age*Frequency       
Cigarette - young and 
frequent   

-0.01 (0.20) -0.02 (0.20) -0.02 (0.20) -0.02 (0.20) 

Alcohol - young and 
frequent   

 0.01 (0.18)  0.01 (0.17)  0.01 (0.17)  0.01 (0.17) 

Marijuana - young and 
frequent   

 0.01 (0.13)  0.01 (0.13)  0.01 (0.13)  0.01 (0.13) 

Background 
characteristics 

   
   

Female    0.06 (0.03)***  0.06 (0.03)***  0.06 (0.03)*** 
Black    0.06 (0.04)***  0.06 (0.04)***  0.07 (0.04)*** 
Hispanic    0.06 (0.04)***  0.06 (0.04)***  0.06 (0.04)*** 
10th grade    -0.01 (0.03)  0.02 (0.03)  0.01 (0.03) 
Suspended    -0.03 (0.03)^ -0.02 (0.03) -0.01 (0.03) 
Mother's education - 
HS or more 

   -0.01 (0.05) -0.01 (0.05) -0.02 (0.05) 

Mother's education – 
College and beyond 

   
 0.04 (0.05)  0.03 (0.05)  0.01 (0.05) 

Missing Race     0.02 (0.04)    0.02 (0.04)  0.04 (0.04)** 
Peer Influence       

Cigarette- smoking     -0.05 (0.02)** -0.05 (0.02)* 
Alcohol-drinking     -0.05 (0.02)* -0.03 (0.02) 
Marijuana-using     -0.01 (0.02)  0.01 (0.02) 

Parental Involvement       
Parental closeness        0.08 (0.02)*** 
Parental monitoring       0.14 (0.03)*** 

^p<.10 
*p<.05 
**p<.01 
***p<.001 
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Table 6 – Associations between Substance Use and Academic Effort (n=26,175 students) 
 
  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
  Beta  (SE) Beta  (SE) Beta  (SE) Beta  (SE) Beta  (SE) Beta (SE) 
Onset Age        

Cigarette – Young -0.08 (0.08)*** -0.03 (0.10)*** -0.03 (0.13) -0.03 (0.13) -0.02 (0.13) -0.01 (0.12) 
Cigarette – Old -0.08 (0.06)*** -0.02 (0.09)** -0.02 (0.13) -0.03 (0.09) -0.03 (0.09) -0.03 (0.09) 
Alcohol – Young -0.11 (0.05)*** -0.10 (0.07)*** -0.10 (0.07)*** -0.08 (0.07)*** -0.05 (0.07)** -0.04 (0.06)* 
Alcohol – Old -0.08 (0.04)*** -0.07 (0.06) -0.07 (0.06)** -0.07 (0.06)** -0.04 (0.06)^ -0.04 (0.06) 
Marijuana – Young -0.15 (0.06)*** -0.08 (0.08) -0.08 (0.08)*** -0.02 (0.07) -0.01 (0.07) -0.01 (0.07) 
Marijuana – Old -0.13 (0.04)*** -0.05 (0.07)^ -0.05 (0.07)^ -0.01 (0.07)  0.01 (0.07)  0.01 (0.07) 

Frequency of Use       
Cigarette - Occasional  -0.11 (0.04)*** -0.11 (0.04)*** -0.08 (0.04)*** -0.06 (0.04)*** -0.06 (0.04)*** 
Cigarette - Frequent  -0.10 (0.10)*** -0.09 (0.12)** -0.07 (0.11)** -0.06 (0.11)* -0.05 (0.11)^ 
Alcohol - Occasional  -0.03 (0.06)  0.03 (0.06) -0.01 (0.06)  0.01 (0.06)  0.02 (0.06) 
Alcohol – Frequent  -0.01 (0.09) -0.01 (0.11) -0.02 (0.11) -0.01 (0.11) -0.01 (0.10) 
Marijuana - Occasional  -0.05 (0.08)* -0.05 (0.08)* -0.05 (0.07)* -0.04 (0.07)^ -0.03 (0.07) 
Marijuana - Frequent  -0.08 (0.08)*** -0.08 (0.09)** -0.07 (0.09)** -0.04 (0.09)^ -0.04 (0.09) 

Onset Age*Frequency       
Cigarette - young and 
frequent   

 0.00 (0.18) 
  

-0.01 (0.18) -0.01 (0.18) -0.01 (0.17) 

Alcohol - young and 
frequent   

-0.01 (0.16) -0.01 (0.15) -0.01 (0.15) -0.02 (0.15) 

Marijuana - young and 
frequent   

 0.00  (0.12) -0.01 (0.12) -0.01 (0.12)  0.01 (0.11) 

Background 
characteristics 

   
   

Female     0.15 (0.02)***  0.15 (0.02)***  0.14 (0.02)*** 
Black    -0.04 (0.04)** -0.03 (0.04)** -0.02 (0.04)^ 
Hispanic    -0.07 (0.04)*** -0.07 (0.04)*** -0.07 (0.04)*** 
10th grade     0.03 (0.02)**  0.06 (0.03)***  0.06 (0.02)*** 
Suspended    -0.22 (0.03)*** -0.21 (0.03)*** -0.20 (0.03)*** 
Mother's education – 
HS or more 

    0.06 (0.04)**  0.06 (0.04)**  0.04 (0.04)^ 

Mother's education – 
College and beyond 

   
 0.10 (0.04)***  0.09 (0.04)***  0.07 (0.04)*** 

Missing Race    -0.04 (0.03)** -0.03 (0.03)** -0.02 (0.03) 
Peer Influence       

Cigarette- smoking     -0.05 (0.02)** -0.04 (0.02)* 
Alcohol-drinking     -0.04 (0.01)* -0.02 (0.01) 
Marijuana-using     -0.09 (0.02)*** -0.07 (0.02)*** 

Parental Involvement       
Parental closeness       0.16 (0.01)*** 
Parental monitoring       0.08 (0.03)*** 

^p<.10 
*p<.05 
**p<.01 
***p<.001
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Table 7 – Associations between Substance Use and Academic Achievement (n=4,593 students) 
 

  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 
  B (SE) OR B (SE) OR B (SE) OR B (SE) OR B (SE) OR B (SE) OR 
Onset Age              

Cigarette – Young 0.68 (.21) 1.97**  0.18 (28) 1.20  0.12 (.35) 1.13  0.33 (.37) 1.39  0.25 (.37) 1.28  0.20 (.38) 1.22 
Cigarette – Old. 0.73 (.16) 2.08***  0.21 (.24) 1.24  0.25 (.27) 1.28  0.41 (.28) 1.50  0.31 (.28) 1.36  0.29 (.28) 1.34 
Alcohol – Young 0.51 (.13) 1.67***  0.52 (.16) 1.68**  0.51 (.16) 1.67**  0.43 (.17) 1.53*   0.39 (.17) 1.48*  0.35 (.17) 1.20* 
Alcohol – Old 0.39 (.09) 1.48***  0.46 (.14) 1.58**  0.46 (.14) 1.59**  0.45 (.15) 1.56**  0.42 (.15) 1.52**  0.41 (.15) 1.51** 
Marijuana – Young 0.57 (.14) 1.76***  0.04 (.19) 1.04  0.02 (.20) 1.02 -0.36 (.21) 0.70^ -0.40 (.21) 0.67^ -0.43 (.21) 0.65* 
Marijuana – Old 0.46 (.11) 1.58*** -0.04 (.18) 0.96 -0.02 (.19) 0.98 -0.27 (.20) 0.77 -0.29 (.20) 0.75 -0.31 (.20) 0.73 

Frequency of Use             
Cigarette – Occasional    0.61 (.09) 1.84***  0.61 (.09) 1.84***  0.44 (.10) 1.56***  0.40 (.10) 1.49***  0.38 (.10) 1.46*** 
Cigarette – Frequent    0.85 (.27) 2.34**  0.80 (.33) 2.23*  0.49 (.34) 1.63   0.45 (.34) 1.58  0.46 (.34) 1.58 
Alcohol – Occasional   -0.24 (.14) 0.79^ -0.24 (.14) 0.79^ -0.11 (.15) 0.90 -0.10 (.15) 0.91 -0.14 (.15) 0.87 
Alcohol – Frequent   -0.30 (.22) 0.75 -0.36 (.26) 0.70 -0.10 (.27) 0.91 -0.12 (.27) 0.89 -0.14 (.28) 0.87 
Marijuana – Occasional    0.31 (.19( 1.37^ -0.31 (.19) 1.36^  0.37 (.19) 1.45^  0.32 (.19) 1.38^  0.34 (.19) 1.40^ 
Marijuana – Frequent    0.67 (.22) 1.96**  0.73 (.29) 2.08*  0.59 (.30) 1.80*   0.52 (.30) 1.69^  0.51 (.30) 1.66^ 

Onset Age*Frequency             
Cigarette - young and frequent      0.11 (.51) 1.12  0.13 (.53) 1.14  0.11 (.04) 1.12  0.09 (.53) 1.10 
Alcohol - young and frequent      0.16 (.38) 1.18  0.15 (.39) 1.16  0.18 (.39) 1.19   0.23 (.40) 1.25 
Marijuana - young and frequent     -0.11 (.33) 0.90  0.06 (.34) 1.06  0.02 (.34) 1.02  0.01 (.35) 1.01 

Background characteristics             
Female       -0.43 (.06) 0.65*** -0.43 (.06) 0.65*** -0.42 (.06) 0.66*** 
Black        0.59 (.10) 1.81***  0.59 (.10) 1.81***  0.57 (.10) 1.77*** 
Hispanic        0.38 (.11) 1.46**  0.37 (.11) 1.45**  0.36 (.11) 1.44** 
10th grade        0.09 (.07) 1.10  0.07 (.07) 1.07  0.09 (.07) 1.09 
Suspended        0.74 (.08) 2.09***  0.72 (.08) 2.05***  0.71 (.08) 2.03*** 
Mother's education - HS or more       -0.32 (.12) 0.73** -0.30 (.12) 0.74** -0.28 (.12) 0.75* 
Mother's education – College and 
beyond  

 
    -0.91 (.12) 0.40*** -0.88 (.12) 

0.41*** -0.87 .12) 0.42*** 

Missing Race        0.24 (.09) 1.28**  0.23 (.09) 1.26*  0.21 (.09) 1.23* 
Peer Influence             

Cigarette- smoking          0.13 (.05) 1.14*  0.12 (.05) 1.13* 
Alcohol-drinking         -0.03 (.04) 0.97 -0.05 (.04) 0.95 
Marijuana-using          0.05 (.04) 1.05  0.04 (.04) 1.04 

Parental Involvement             
Parental closeness           -0.12 (.04) 0.89** 
Parental monitoring           -0.36 (.07) 0.70*** 

^p<.10 
*p<.05 
**p<.01 
***p<.001
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