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Abstract

Introduction—As prevalence of marijuana use increases, it is important that we better
understand how factors like gender, cigarette use, and depression are related to marijuana use
during adolescence and young adulthood. We examined longitudinal relationships among these
variables in adolescents moving into young adulthood who were studied longitudinally for six
years.

Methods—1,263 individuals were included in the study. Participants were oversampled for ever-
smoking a cigarette at baseline, when they were 15-16 years old. Frequency of cigarette smoking
and marijuana use, as well as depression symptoms were assessed at baseline, 6, 15-, 24-, 60- and
72- months.

Results—Cigarette use frequency and depression symptoms were associated with frequency of
marijuana use (p-values <.001), particularly in adolescence, but there were important gender
differences in these relationships. Specifically, symptoms of depression were related to marijuana
use frequency among males (p<.001), but not females (p=.62). In addition, frequency of marijuana
use was associated with increased cigarette use frequency, especially among males who had

© 2015 Published by Elsevier Ltd.

Address correspondence to: Natania A. Crane, MA, 1007 W. Harrison Street (M/C 275) Chicago, IL 60607; phone: (312) 996-2236;
fax: (312) 413-4122; ncrane3@uic.edu..

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Contributors

All authors have participated sufficiently in the work and take responsibility for authorship and publication. NAC and RIM made
substantial contributions to the design, analysis, and writing of the manuscript. SAL made substantial contributions to the preparation
and writing of the manuscript. All authors contributed to interpreting the results and have approved the final manuscript.

Conflict of Interest
The authors declare no conflicts of interest.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Crane et al. Page 2

higher symptoms of depression (p<.001). However, this effect was not seen among females.
Exploratory analyses suggested relationships between frequency of use and depression are specific
to marijuana, not cigarettes.

Conclusions—Marijuana use is strongly related to depression symptoms and cigarette use
frequency in males, indicating that in males these detrimental factors converge, whereas in
females they do not. Gender differences in the factors related to marijuana use may mean that
there are different risks for and consequences from use and have implications for prevention and
intervention efforts.
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1. Introduction

Marijuana and cigarettes, two commonly used substances among adolescents and young
adults (Johnston et al., 2014) are often used concurrently (Kandel & Yamaguchi, 1993;
Patton et al., 2006; Prince van Leeuwen et al., 2013; Rigotti et al., 2000; Silins et al., 2013),
leading to escalating use and severity of dependence (Degenhardt et al., 2001; Kandel &
Yamaguchi, 1993; Korhonen et al., 2008; Lynskey et al., 1998; Mathers et al., 2006; Patton
et al., 2006). These substances are each associated with negative outcomes, including
increased risk of depression (Brook et al., 2012; CDC, 2012, 2013; Cuijpers et al., 2007;
Degenhardt et al., 2003; Hayatbakhsh et al., 2007; Klungsoyr et al., 2006; Mathers et al.,
2006; Pedersen & von Soest, 2009; van Laar et al., 2007), especially if use is initiated in
adolescence (Silins et al., 2014); but these relationships may differ by gender. Gender
differences occur in prevalence, rate, and frequency of marijuana and cigarette use (Johnston
etal., 2014; SAMSHA, 2013), and in prevalence of depression (Hankin & Abramson, 1999;
Kuehner, 2003; Piccinelli & Wilkinson, 2000). Understanding how cigarette use, symptoms
of depression, and gender are related to marijuana use during adolescence and young
adulthood may help to develop better interventions.

Several studies have found a reciprocal relationship in the prevalence and severity of
cigarette and marijuana use (Degenhardt et al., 2001; Kandel & Yamaguchi, 1993;
Korhonen et al., 2008; Lynskey et al., 1998; Mathers et al., 2006; Patton et al., 2006).
Cigarette users are more likely to engage in subsequent marijuana use (Kandel &
Yamaguchi, 1993; Patton et al., 2006; Prince van Leeuwen et al., 2013; Rigotti et al., 2000;
Silins et al., 2013), and cigarette users who also use marijuana are more likely to escalate
cigarette use and develop nicotine dependence (Agrawal et al., 2008; Patton et al., 2005;
Patton et al., 2006; Timberlake et al., 2007; Tullis et al., 2003). Males are more likely to use
marijuana and cigarettes, and they use these substances in greater amounts than females
(Johnston et al., 2014; SAMSHA, 2013). However, few studies have examined gender
differences in marijuana and cigarette use over time. One recent longitudinal study found
that adolescent females were more likely to use cigarettes than males, and while there was
no difference in marijuana use during early adolescence, males escalated their marijuana use
compared to females throughout adolescence (Mahalik et al., 2013). Males also escalated
their cigarette use throughout adolescence, surpassing females’ use, and remained heavier
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cigarette smokers in young adulthood. Females “catch up” over time to males in marijuana
use, and gender differences in amount of use may diminish in young adulthood (Mahalik et
al., 2013).

Marijuana and cigarette use are often initiated during adolescence, a time when individuals
are experiencing substantial neural, emotional, cognitive, physical, sex- and gender-related
development and when many mental disorders, including depression, emerge (Copeland et
al., 2011). As adolescents transition to young adulthood, they usually experience significant
environmental changes (e.g., leaving home); social and relationship changes; school/work
changes; and intrapersonal changes (e.g., self-concept, affect regulation strategies, etc.);
which may all contribute to substance use changes (Brown et al., 2009). Due to the
developmental and psychosocial differences between adolescence and young adulthood, we
need to further understand marijuana and cigarette use patterns across these distinct periods.

Given the high comorbidity between marijuana and tobacco use and depression, symptoms
of depression may be a key factor involved in initiation and continued use of these
substances. Symptoms of depression are associated with marijuana and tobacco use (Boden
etal., 2010; Brown et al., 1996; Libby et al., 2005; Volkow, 2004; Weinstein &
Mermelstein, 2013) and heavy marijuana use may increase depressive symptoms over time
and vice versa (Degenhardt et al., 2003; Patton et al., 2005). The relationship between
marijuana use and depression may differ by gender, although the findings are mixed (Patton
et al., 2002 versus Schepis et al, 2011). In an intriguing demographic juxtaposition, gender
differences in depression (females higher) and substance use (males higher) emerge in
adolescence, but this does not necessarily indicate that these problems are independent.
Rather, these problems appear to be linked, but potentially in different ways for males and
females. It is not yet clear if the relationship between heavier marijuana use and higher
symptoms of depression varies over adolescence and young adulthood in males and females.
In an earlier study with the same longitudinal cohort as the current study, our group found
that more depression symptoms at baseline were associated with more frequent marijuana
use two years later in adolescence for males, but not for females (Schuster et al., 2013).
However, it remains unclear how the gender-specific relationship between depression and
marijuana changes over time between adolescence and young adulthood.

The goal of the current study was to extend our previous findings of a gender-specific
relationship between marijuana use frequency and depression symptoms in adolescence
(Schuster et al., 2013) to now examine the relationship between gender, marijuana use,
cigarette smoking, and depression symptoms during the transition from adolescence (<18
years old) to young adulthood (=18 years old) in a longitudinal sample that has been
followed for six years (Social and Emotional Contexts of Adolescent Smoking Patterns
[SECASP] study). Consistent with prior literature and findings from earlier waves with this
cohort, we expected that: marijuana use frequency would increase over time; males would
use marijuana more frequently than females; and more frequent cigarette use would be
related to more frequent marijuana use, especially among males. We also hypothesized that
(1a) more symptoms of depression would be related to increased marijuana use frequency,
(1b) especially for females, and (1c) this effect would increase over time. Furthermore, we
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(2) hypothesized that more symptoms of depression and more frequent cigarette use would
have an interactive effect, increasing marijuana use frequency.

2. Methods

2.1 Participants

The sample was drawn from the longitudinal SECASP study, which has been described
elsewhere (Dierker & Mermelstein, 2010; Dierker et al., 2013; Selya et al., 2013). The
program project recruited a cohort of adolescents (mean baseline age=15 years) oversampled
for ever-smoking a cigarette (83% ever-smoked), and thus at high risk for smoking
escalation. Participants were 9t and 10t graders from 16 Chicago-area high schools, which
were selected to reflect the area demographics. Of 3654 students invited, 1344 agreed to
participate, and 1263 (94%) completed baseline measurements. Participants completed
questionnaires assessing substance use and psychosocial factors at baseline, 6-, 15- months,
and 2-, 5- and 6- years. Retention at 6 years was greater than 85%, and participants and
nonparticipants at 6 years did not differ by gender, race/ethnicity, or age. For the present
study, participants were included if they were assessed at three or more waves and were
assessed at either 5- or 6-years (n= 1108). The Institutional Review Board at the University
of Illinois at Chicago approved the study and written informed consent was obtained.

2.2 Demographics, Substance Use, and Depression

Demographic information was obtained through self-report questionnaires.

2.2.1 Marijuana and Cigarette Use Frequency—For each wave, participants reported
frequency of marijuana use and cigarette use (hnumber of days they used each substance) in
the past month. Marijuana use frequency was measured using a single item question with 5
ordinal options coded as: 0= zero days; 1=one day a month or less; 3= more than one day a
month but less than one day a week; 9=more than one day a week but less than daily; 27=
every day. Cigarette use frequency was measured using a single item question with 9 ordinal
options coded as: 0= zero days; 1=one day; 3= 2-3 days; 5= 4-5 days; 7= 6-7 days; 9= 8-10
days; 16= 11-20 days; 25= 21-29 days; 30= every day. Alcohol use frequency is included in
supplement for comparison purposes (S.1 Figure) and relationships between alcohol use
frequency and cigarette use and marijuana use frequency are shown in S.4 Table.

2.2.2 Marijuana-Related Problems and Nicotine Dependence—In order to
describe the sample, participants completed the Cannabis Use Disorder Identification Test —
Revised (CUDIT-R; Adamson et al., 2010) at 5- and 6-years, an 8-item self-report assessing
marijuana-related problems that is accurate and reliable in adolescent and young adult
populations (Annaheim et al., 2010). Total score was used, with higher values representing
increased marijuana problems. At each wave, participants completed the modified
Fagerstrom Questionnaire (MFTQ; Prokhorov et al., 1998; Prokhorov et al., 1996),
measuring nicotine dependence and found to be accurate and reliable in adolescent and
young adult populations (Prokhorov et al., 1996; Wilens et al., 2008). Total sum score was
used.
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2.2.3 Depression—For each wave, participants completed the Center for Epidemiological
Scale-Depression (CES-D) scale (Radloff, 1977), with good reliability and validity in
adolescent and young adult populations (Radloff, 1991). Total score was used.

2.3 Statistical Procedures

Analyses were carried out using SPSS 20.0 (IBM). Using frequency of marijuana use as the
outcome, main effects and time-varying effects of symptoms of depression, frequency of
cigarette use, gender, and their interactions were examined. Mixed-effects regression models
using Generalized Linear Models in SPSS included both fixed effects of variables and
random effects to account for the repeated measurements of participants over time. Random
effects included intercepts (capturing individual differences in the frequency of marijuana
use at baseline) and time trends (capturing individual differences in the rate of change in
frequency of marijuana use across the years of the study), with an unstructured covariance
structure.

Frequency of marijuana use (outcome), frequency of cigarette use, and symptoms of
depression were all time-varying, while gender and ethnicity/race were static. Frequency of
cigarette use and symptoms of depression were grand mean centered. Gender was effect
coded (—0.5=female, 0.5=male). Time was measured continuously by the year of each
assessment and centered at baseline. We investigated time-varying effects with interactions
between each variable and time, and we also investigated interactions between the variables.
Non-significant covariates and interactions were removed and the reduced model was re-
run. Tables 2 and 3 show results from the full model and reduced models. Follow-up
analyses of the simple slopes for significant 2-way interactions used linear regression to
estimate the effects of depression and cigarette use frequency. Analyses with gender were
run separately for males and females. Analyses with time used a median split based upon the
participants’ age to capture developmental and psychosocial differences before age 18 (years
0-2) and after age 18 (years 5-6). Follow-up analyses of the simple slopes for significant 3-
way interactions used linear regression with a median split of 16 for the CES-D, with scores
>16 indicating higher depression symptoms and were run separately for males and females.
Results were deemed statistically significant when p-values < .05.

3. Results

3.1 Participant Characteristics

Participant characteristics are shown in Table 1 (full sample participant characteristics and
analyses were similar and are in the supplement). Marijuana and cigarette use frequency at 6
years are shown in Figure 1.

3.2 Relationships between Marijuana Use Frequency, Cigarette Use Frequency, and
Depression

Marijuana use frequency significantly increased over time (Table 2). Males used marijuana
significantly more frequently than females (Table 2). Ethnicity/race was not significantly
associated with marijuana use frequency.
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More symptoms of depression were significantly associated with a higher frequency of
marijuana use (Table 2). Higher frequency of cigarette use was related to an increased
frequency of marijuana use (Table 2).

The 3-way interactions of gender, depression, and cigarette use frequency and also time,
gender, and cigarette use frequency on marijuana use frequency were significant (Table 2).
The 3-way interaction of time, gender, and depression on marijuana frequency was not
significant (Table 2). The 2-way interactions between time and cigarette frequency, gender
and depression, gender and cigarette frequency, and depression and cigarette frequency were
significant on marijuana use frequency (Table 2). The 2-way interaction between time and
depression on marijuana use frequency was not significant (Table 2).

Follow-up of the simple slopes for the 3-way interactions demonstrated that for males, a
higher frequency of cigarette use had a stronger relationship with an increased frequency of
marijuana use among those with higher depression ($=.44, t(879)=14.79, p<.001) compared
to those with lower depression, f=.31, t(1687)=13.14, p<.001. On the other hand, for
females, the association between frequency of cigarette use and marijuana use was similar
for those with higher depression ($=.32, t(1597)=13.66, p<.001) and those with lower
depression, $=.33, t(2074)=16.06, p<.001. In addition, for males, a higher frequency of
cigarette use had a stronger relationship with an increased frequency of marijuana use in
adolescence (through the age of 18; baseline through 2 years) (3=.39, t(1737)=17.51, p<.
001) than in young adulthood (after the age of 18; 4 years through 6 years), p=.28,
t(841)=8.39, p<.001. Similarly, for females, a higher frequency of cigarette use had a
stronger relationship with an increased frequency of marijuana use in adolescence (3=.36,
t(2469)=19.30, p<.001) than in young adulthood, p=.26, t(1220)=9.31, p<.001.

Follow-up of the simples slopes for the 2-way interactions revealed that in adolescence, a
higher frequency of cigarette use was strongly related to a higher frequency of marijuana use
(B=.37, 1(4208)=26.14, p<.001), but this effect lessened in young adulthood, f=.28,
t(2063)=13.37, p<.001. In addition, more symptoms of depression were related to increased
frequency of marijuana use in males (f=.13, t(2591)=6.57, p<.001), but not for females, p=.
01, t(3684)=0.50, p=.62. In addition, an increased frequency of cigarette use was associated
with a slightly increased frequency of marijuana use in males (p=.37, t(2580)=20.09, p<.
001) relative to females (B=.33, t(3692)=21.07, p<.001), although this may not be a
clinically significant difference given the small difference in beta weights.

3.3 Exploratory Analyses

To understand if the observed relationships were specific to marijuana use or were also seen
in cigarette use, we performed a mixed-effects regression model in which frequency of
cigarette use (outcome), frequency of marijuana use, and symptoms of depression were all
time-varying, while gender and ethnicity/race were static. Frequency of marijuana use and
symptoms of depression were grand mean centered. The random effects included intercepts
(capturing individual differences in the frequency of cigarette use at baseline) and time
trends (capturing individual differences in the rate of change in frequency of cigarette use
across the years of the study), with an unstructured covariance structure.
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In general, cigarette use frequency increased over time, but there was no significant
difference in the frequency of males’ or females’ cigarette use (Table 3). Ethnicity/race was
significantly associated with frequency of cigarette use. Follow-up analyses using ANOVA
with bonferroni correction found that individuals of Asian (M= 4.87, SD= 9.55), Black (M=
5.26, = 9.83), or Hispanic (M= 5.52, SD=9.10) descent did not differ from one another,
but they used cigarettes less frequently than Caucasians (M= 7.98, SD= 11.57), F(5, 6313)=
17.80, p< .001.

Depression was not significantly associated with cigarette use frequency, and this effect
neither changed over time, nor did it differ by gender (Table 3). However, a higher
frequency of marijuana use was related to an increased frequency of cigarette use, and this
effect lessened over time so that the effect was not as strong after the age of 18 (in the same
manner as described above), but did not differ by gender (Table 3).

4. Discussion

This study examined longitudinal relationships among marijuana use frequency, cigarette
use frequency, and depression and whether these relationships differed for males and
females among a sample of young adults followed over six years. We replicated prior
findings that males used marijuana more frequently than females (Johnston et al., 2014;
SAMSHA, 2013; Schepis et al., 2011); higher levels of cigarette use were related to
increased frequency of marijuana use (Ramo et al., 2013; Ramo & Prochaska, 2012); and
more depression symptoms were significantly associated with higher frequency of marijuana
use (Degenhardt et al., 2003). The association between cigarette use frequency and
marijuana use frequency diminished over time, suggesting cigarette use frequency is more
strongly related to marijuana use frequency in adolescence than in young adulthood and
vice-versa.

We also found gender differences in these relationships. We replicated previous findings
from this sample that more symptoms of depression were related to increased frequency of
marijuana use in males, but not in females (Schuster et al., 2013), and notably, this effect did
not change as individuals transitioned into young adulthood. In addition, higher frequency of
cigarette use was more strongly associated with higher frequency of marijuana use in males,
and this effect did not change over time. Among males, higher symptoms of depression and
a higher frequency of cigarette use were more strongly related to increased frequency of
marijuana use than lower symptoms of depression and a higher frequency of cigarette use.
Depression did not, however, alter the relationship between higher frequency of cigarette
use and increased frequency of marijuana use for females. These findings were specific to
marijuana use frequency, as we did not find gender differences or significant influence of
symptoms of depression on cigarette use frequency.

Our findings indicate that marijuana use frequency is strongly related to depression and
cigarette use frequency in males, suggesting that males may be particularly vulnerable to the
negative consequences not only of marijuana use, but also of depression and cigarette use. It
may be that marijuana is a coping mechanism for males to deal with symptoms of
depression (Schuster et al., 2013). Other studies have similarly found that males are more
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likely to cope with negative affect by using external avoidance-based coping strategies, like
using substances (Hankin et al., 2007), while females are more likely to cope with negative
affect by using strategies like rumination and isolation (Copeland & Hess, 1995; Hankin et
al., 2007). In addition, marijuana and cigarettes differ in psychopharmacological properties
and also in the environmental context in which they are used by males and females
(Caggiula et al., 2002; Crane et al., 2013; Shrier et al., 2012), which may contribute to these
differential relationships. It is also possible that marijuana use and depression share common
environmental and biological vulnerabilities, especially among males.

Although it is tempting to speculate on the temporal order of the relationship between
marijuana use, cigarette use, and depression, doing so would be misrepresenting the true
developmental course of these behaviors. Our sample was 14-15 years old at baseline, and
many had already smoked at least one cigarette; 38% used marijuana at least once in the past
three months; and 25% had clinically significant depression score based on the CES-D at
that time. Therefore, many of the behaviors and symptoms of interest had already been
expressed prior to the start of the longitudinal study, making causal interpretations difficult.
Participants were oversampled for prior cigarette use to maximize chances to observe
escalation (and not for marijuana use or symptoms of depression); however, the high
number of individuals who use marijuana and who have high depression scores suggests that
adolescents who have ever tried a cigarette by 15 are at high-risk for not only cigarette
smoking, but also marijuana use, and higher symptoms of depression. Our findings suggest
that this may be especially true for males.

Developmental transitions in the late adolescent to adult period bring many environmental
changes as well. Our study is one of only handful to address this important transition,
allowing us to provide suggestive hypotheses about whether the relationships between
cigarettes, marijuana, and depression remain stable even through these transitions. The fact
that the relationship between cigarette and marijuana use diminishes over time is suggestive
that one or both of these substances are influenced by environmental features such as peers,
family, or maturation. Unlike the changing relationship between cigarette and marijuana use
during adolescence-adult transition, relationships between higher symptoms of depression
and increased frequency of marijuana use in males remained stable. Therefore, males with
higher symptoms of depression in adolescence have fewer changes in environment or peer
networks during the adolescence-adult transition. It is also possible that their patterns of use
may become entrenched in adolescence, creating a negative feedback loop in which they use
marijuana to relieve symptoms of depression, which in turn contributes to higher symptoms
of depression via endogenous mechanisms (see Chadwick et al., 2013) and environmental
factors (isolation, school or employment problems, etc.); and this pattern is difficult to
change in young adulthood for males.

The lack of a relationship between marijuana use frequency and symptoms of depression in
females, in comparison to males, is intriguing. As depression is more common in females,
and substance use is more common in males, these findings require further pursuit. It may be
that depression in females is more heterogeneous, and there may be a subgroup of females
for whom marijuana use frequency and depression symptoms are more closely linked, like
we found among males. Longitudinal studies of individuals at an early age can more closely
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disentangle the semiology of substance use and depression, and whether another underlying
phenotype might predict risk for both conditions in some significant portion of substance
users. It will be important for future studies to better understand factors that influence the
link between marijuana and cigarette use in adolescence.

Although the study has a large and diverse sample and captures individuals at different
levels of marijuana and cigarette use, the current findings should be considered in the
context of limitations. Most of the participants were selected for having ever smoked a
cigarette at baseline, limiting the generalizability of our findings. However, it is important to
note that marijuana and cigarettes are often used concurrently, and previous evidence
indicates cigarette users are more likely to engage in subsequent marijuana use (Kandel &
Yamaguchi, 1993; Patton et al., 2006; Prince van Leeuwen et al., 2013; Rigotti et al., 2000;
Silins et al., 2013), making this an important group to study. In addition, data on marijuana
use frequency and depression symptoms were not captured between years 2 and 5,
diminishing our ability to understand the relationships between marijuana use, cigarette use,
depression symptoms, and gender during this time. The relationships between marijuana
use, cigarette use, and depression symptoms are associational, not causal. However, the fact
that we found a gender-specific relationship for marijuana use and depression symptoms, but
not for cigarette use and depression symptoms or for gender differences in cigarette use
frequency, suggests specificity in these relationships. Finally, the present analyses did not
consider alcohol use. The supplement includes the frequency of alcohol use and its
relationship to cigarette smoking and to marijuana use frequency. As was true for the
relationship between marijuana and cigarettes, we found that there was a stronger
relationship between alcohol and cigarette use during adolescence, and that this relationship
diminished over time as the frequency of alcohol use increased for the full sample and
normatively with age. This also was true for the relationship between marijuana use and
alcohol use. Given the almost universal use of any alcohol among the sample by the 6-year
follow-up, examining relationships between alcohol and cigarettes, marijuana, and
depression are less informative, and hence we did not include alcohol in our present
analyses. Future work is planned to look at combined substance use and effects on and
relationships with depression.

5. Conclusions

Our study expands previously reported relationships between marijuana use, cigarette use,
and depression, finding important gender differences in these relationships among a sample
of adolescents transitioning into young adulthood. Results indicate that depression
symptoms and cigarette use frequency may be key factors that contribute to marijuana use in
males. Thus depression and cigarette use may be early treatment targets to decrease
marijuana use in adolescent males. Cigarette use also seems to be linked to females’
marijuana use, so interventions for adolescent cigarette use may decrease marijuana use
among females as well. More broadly, cigarette use and depression are key factors that
contribute to marijuana use over time. However, our findings underscore the importance of
examining the impact of other substance use and depression on marijuana use separately for
males and females. These gender differences may mean different functional consequences
from use and have important implications for intervention efforts. Future longitudinal
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studies that begin collecting data at an earlier age are needed to better understand if
symptoms of depression are a key factor involved in initiation and continued use of
marijuana among males and what risk factors are involved in initiation and continued use
among females.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Prevalence of Marijuana and Cigarette Use at Baseline and at 6 Years

Addict Behav. Author manuscript; available in PMC 2016 October 01.



1duasnuen Joyiny

1duosnuen Joyiny

Crane et al. Page 16

Table 1
Participant Characteristics
Baseline 6 months 15 months 2 years 5 years 6 years
(n=1108) (n=1052) (n=1037) (n=1061) (n=1027) (n=1064)
Demographics
Age 1563 (0.61)  16.14 (0.62)  16.89 (0.62) 17.59 (0.60) 21.38(0.81)  22.40 (0.83)
Gender (% female) 58% 58% 59% 59% 59% 59%
Years of Education 949 (0.50)  10.47 (0.52) 11.14(0.73) 11.46(0.55) 13.11(1.05)  13.59 (1.42)
Ethnicity/Race
Caucasian 57% 57% 57% 57% 58% 57%
Black 17% 17% 17% 17% 17% 17%
Hispanic 17% 16% 16% 16% 16% 16%
Asian 4% 4% 4% 4% 4% 4%
Other 5% 6% 6% 6% 5% 6%
CES-D Total Score
Males 14.32(8.65)  1425(8.72) 13.52(8.90) 13.43(9.05) 12.96(9.89)  12.26 (9.50)
Females 18.84 (10.32)  17.93(10.49) 15.37(9.38) 16.15(9.62) 13.74(9.82)  13.14(9.82)
Substance Use
Frequency of marijuana use in past month (days)
Males 2.71(6.27) 3.23(6.93) 3.85(7.55) 5.24(8.75)  6.81(9.91)  7.14(10.23)
Females 1.51 (4.06) 1.92(4.92)  2.24(573) 2.84(6.34)  4.34(8.05) 3.89 (7.83)
Marijuana-Related Problems (CUDIT-R)
Males - - - - 7.73(8.08) 7.09 (7.42)
Females - - -- - 4.66 (6.38) 4.27 (6.04)
Frequency of cigarette use in past month (days)
Males 4.01 (7.80) 497(8.87) 6.33(10.52) 7.48(11.16) 12.73(13.23) 12.31(12.93)
Females 3.88 (7.85) 438(8.38)  5.26(9.65) 5094(10.23) 9.31(12.12)  8.47(12.22)
Nicotine Dependence (MFTQ)
Males 1.41 (1.18) 1.63(1.39)  1.79(1.49) 1.87(153)  2.78(1.65) 2.85 (1.63)
Females 1.41 (1.22) 142 (1.31)  157(1.39)  1.62(1.39)  2.40 (1.40) 2.51 (1.53)

Note: all values are means or standard deviations unless otherwise noted; CES-D, Center for Epidemiological Scale-Depression; CUDIT-R,
Cannabis Use Disorders Identification Test-Revised; mFTQ, modified Fagerstrom Questionnaire.
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Table 2

Longitudinal Multilevel Regression Model with Frequency of Marijuana Use as the Dependent Variable

Predictor Frequency of Marijuana Use (days used in last month)
Est. (SE) df t p-value

Intercept 2.89 (0.15) 1152.43 19.65 <.001
Time (linear) 0.38 (0.05) 1200.96 7.77 <.001
Gender 1.62 (0.26) 1145.73 6.17 <.001
Ethnicity/Race* -0.04 (0.11) 1090.69 -0.40 .69
Time-varying predictors

Depression (CES-D Total) 0.04 (0.01) 5768.75 4.03 <.001

Cigarette use (frequency of 0.22 (0.01) 3410.61 16.22 <.001

use in last month)

Interactions

Time*Depression* 0.00 (0.00) 4720.97 -1.06 .29
Time*Cigarette Use -0.01 (0.00) 3628.37 -3.47 .001
Gender*Depression 0.05 (0.02) 5827.08 2.72 .007
Gender*Cigarette Use 0.09 (0.03) 3425.48 331 .001
Depression*Cigarette Use 0.00 (0.00) 5982.25 5.90 <.001
Time*Gender*Depression* 0.00 (0.01) 4694.69 -0.38 .70
Time*Gender*Cigarette Use -0.02 (0.01) 3641.69 -2.07 .04
Gender*Depression*Cigarette Use 0.01 (0.00) 5982.35 4.02 <.001

Note. CES-D, Center for Epidemiological Scale-Depression.
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Longitudinal Multilevel Regression Model with Frequency of Cigarette Use as the Dependent Variable

Table 3

Predictor Frequency of Cigarette Use (days used in last month)
Est. (SE) df t p-value
Intercept 1.25 (0.80) 1093.60 1.55 12
Time (linear) 0.99 (0.06) 1109.96 15.48 <.001
Gender™ 0.54 (0.45) 1106.02 1.21 23
Ethnicity/Race 0.81 (0.19) 1071.98 4.35 <.001
Time-varying predictors
Depression (CES-D Total)+ 0.01 (0.02) 5086.99 0.26 .61
Marijuana use (frequency of 0.32 (0.02) 5078.23 13.51 <.001
use in last month)
Interactions
Time*Depression+ 0.01 (0.01) 4751.40 1.88 .06
Time*Marijuana Use -0.02 (0.01) 4784.57 -2.62 .01
Gender*Depression+ 0.01 (0.03) 5058.98 0.21 .83
Gender*Marijuana Uset -0.05 (0.05) 5122.14 -0.90 .37
Depression*Marijuana Use” 0.00 (0.00) 5213.23 -0.04 97
Time*Gender*Depression+ 0.00 (0.01) 4751.02 -0.08 .94
Time*Gender*Marijuana Use " ~001(0.0) 4831.76 046 65
0.00 (0.00) 5207.02 0.35 72

. " +
Gender*Depression*Marijuana Use

Note. CES-D, Center for Epidemiological Scale-Depression;

+ ]
variable removed from final reduced model.
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