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A B S T R A C T

Purpose: Adolescence is associated with the onset of depressive symptoms as well as signiﬁcant
increases in health-risk behaviors. Potential explanations for the direction of effects in the association
between depressive symptoms and health-risk behaviors include the self-medication/acting out hypothesis (i.e., early depressive symptoms predict increases in risk behaviors over time) and the failure
hypothesis (i.e., early participation in health-risk behaviors predicts increases in depressive symptoms
over time). The purpose of the present longitudinal study was to assess these competing hypotheses
across the high school years, and to examine whether the direction of effects (and therefore the
self-medication/acting out and failure hypotheses) may differ depending on the type of risk behavior
under consideration.
Methods: The sample consisted of 4,412 adolescents (49% female) who were followed up from grade nine
to 12. Adolescents reported on their depressive symptoms and six health-risk behaviors (frequency of
alcohol use, amount of alcohol consumed per drinking episode, cigarette smoking, marijuana use, hard
drug use, and delinquency). Analyses were conducted with dual trajectory growth curve modeling.
Results: Adolescents who had higher depressive symptoms in grade nine reported faster increases than
their peers in smoking, marijuana, and hard drug use across the high school years, supporting the
self-medication hypothesis. The failure hypothesis was not supported.
Conclusion: The results are important because they suggest that by targeting depressive symptoms during
early adolescence, treatment programs may prevent increases in the frequency of these risk behaviors later
in adolescence.
䉷 2012 Society for Adolescent Health and Medicine. All rights reserved.

Depression and health-risk behaviors are major public
health problems, which have negative consequences for both
individuals and society as a whole. Adolescence, in particular,
is an age associated with the onset of depressive symptoms
[1], as well as signiﬁcant increases in health-risk behaviors,
such as alcohol and marijuana use [2]. Moreover, positive
correlations have been found between depressive symptoms
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and risk behaviors among adolescents [3,4]. As a result, researchers increasingly have attempted to uncover the direction of effects between these two behaviors, and have generated two hypotheses to potentially explain these effects [5].
First, the self-medication/acting out hypothesis states that
early depressive symptoms predict increases in risk behaviors
over time. For instance, negative emotions may provide adolescents with a strong motivation to self-medicate (e.g.,
through marijuana use) so as to minimize depressive symptoms [6,7]. Several longitudinal studies provide support for
the self-medication hypothesis with regard to alcohol, cigarette, and marijuana use [2,8]. Early depressive symptoms
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may also predict delinquent behaviors, as researchers have
suggested that youth may “act out” with delinquent behavior
to mask underlying depressive symptoms [9 –11].
In contrast, the failure hypothesis holds that early participation in health-risk behaviors predicts increases in depressive
symptoms over time because engaging in risk behaviors may
lead to negative evaluation from others, which in turn may
lead to feelings of failure that contribute to depressive symptoms [12]. For example, cigarette smoking has been hypothesized to predict increased depressive symptoms over time
because of the social stigma attached to smoking [13]. Furthermore, engaging in delinquent behaviors may elicit rejection
from family members and teachers, leading to failures in social
relationships as well as lower academic achievement, thus
increasing adolescents’ vulnerability to depressive symptoms
[14].
There is no consensus about whether the self-medication/
acting out hypothesis or the failure hypothesis is more accurate for adolescents, speciﬁcally across the high school years.
Some studies have also found signiﬁcant bidirectional relations between depressive symptoms and risk behaviors, suggesting support for both hypotheses [2,5,15]. However, other
studies have reported that longitudinal relations do not exist
between these two constructs [4,16], and, interestingly, some
studies have even found that increases in one construct predict declines or less steep increases in the other [17,18].
These inconsistencies across studies may be because of
several factors. First, many researchers have included only one
type of health-risk behavior in their analyses [5,12,15], or
conversely, have used composite variables encompassing several health-risk behaviors [2]. This represents a signiﬁcant
limitation because the direction of effects in the association
between depressive symptoms and risk behaviors may differ
depending on the type of behavior under consideration. For
example, although substance use (e.g., smoking, marijuana)
may affect brain chemistry, which in turn may affect emotion
regulation and thereby depressive symptoms, this may not be
true for delinquency. Second, many studies have not controlled for the typical co-occurrence found among health-risk
behaviors [4,18]. For example, if depressive symptoms are
associated with alcohol use, but alcohol use co-occurs with
marijuana use [19,20], it is necessary to control for alcohol use
to obtain the unique association between marijuana use and
depressive symptoms. Third, some studies have focused only
on select populations (e.g., clinical samples, girls) [2,3].
Researchers typically also have used traditional panel models (e.g., autoregressive cross-lagged [ACL] approaches) to explore the direction of effects [4,12]. Using ACL models, researchers have evaluated whether engagement in risk
behaviors at one point in time predicts depressive symptoms
at a later point in time, and vice versa, while accounting for
rank-order stability in each behavior. These models, however,
do not provide information about continuous developmental
trajectories and individual-level change over time. For instance, the ACL approach may determine whether depressive
symptoms at age 14 predict increases in health-risk behaviors
at age 15 (and in models with ⬎2 periods, whether depressive
symptoms at age 15 predict increases in health-risk behaviors
at age 16, etc.), but it cannot provide any indication of whether
depressive symptoms at one point in time predict individuallevel change over many years in health-risk behaviors [21].
Latent growth curve (LGC) models, in contrast, do provide this

141

information. For instance, using LGC models, frequency of
involvement in risk behaviors at one point of time can be used
to predict change in depressive symptom scores across an
extended period, and vice versa. Although much of the literature assessing the self-medication and failure hypotheses has
focused on short-term, time-speciﬁc relations, the purpose of
our study was to examine whether depressive symptoms experienced in grade nine set the stage for increasing involvement in risk behaviors over the course of high school (which
would support the self-medication hypothesis), or, conversely, whether risky behavior in grade nine set the stage for
increasing depressive symptoms over the course of high
school (supporting the failure hypothesis).
Few studies have used an LGC approach to examine the
self-medication/acting out and failure hypotheses. Studies
also have not measured a broad range of health-risk behaviors
within the same sample [5], or assessed change across each of
the high school years [5,8,18]. This is an important limitation
as the high school years involve signiﬁcant changes in depressive symptoms and health-risk behaviors. The aim of the present study was to address these gaps by (a) modeling intraindividual trajectories of depressive symptoms and a wide range
of health-risk behaviors (frequency of alcohol use, amount of
alcohol consumed per drinking episode, cigarette smoking,
marijuana use, hard drug use, and delinquency) in a large
community sample of adolescents across all the high school
grades (9 through 12), (b) simultaneously assessing both the
self-medication/acting out and failure hypotheses for the associations between depressive symptoms and each health-risk
behavior independently, by evaluating whether depressive
symptoms in grade nine predict change across the high school
years in health-risk behavior, and vice versa, and (c) examining whether the effects remain consistent when controlling
for the level of engagement in other health-risk behaviors.
Methods
Participants
Students from eight high schools encompassing a school
district in Ontario, Canada, were surveyed in each grade of
high school. This cohort-sequential study was part of a larger
project, and involved 4,412 participants (49% females). The
overall participation rate across the longitudinal study ranged
from 83% to 86%. Consistent with the broader Canadian population [22], 92.4% of the participants were born in Canada, and
the most common ethnic backgrounds reported other than
Canadian were Italian (31%) and French (18%). Data on socioeconomic status indicated mean levels of education for mothers and fathers falling between “some college, university or
apprenticeship program” and “completed a college/apprenticeship/technical diploma” (25% of parents were university
graduates).
Because of the study’s cohort-sequential design, the sample included three cohorts of students who differed on the
year they entered high school (i.e., the academic year 2002/
2003, 2003/2004, or 2004/2005, for cohorts 1–3, respectively).
An examination of mean differences on the study measures
depending on cohort revealed signiﬁcant differences among
the cohorts in health-risk behaviors in grades 10 and 11, in
which the second cohort reported signiﬁcantly lower scores
on the measures than the third cohort, with the exception of

142

S. Hooshmand et al. / Journal of Adolescent Health 50 (2012) 140 –147

Table 1
Study constructs and measures
Domain

Variable

Number of items

Gender
Age
Parental education

Gender
Age
Paternal education

1
1
1

Maternal education

1

Depressive symptoms

CES-D

20

Health-risk behavior

Alcohol frequency

1

Alcohol amount

1

Smoking

1

Marijuana

1

Hard drugs

6

Delinquency

7

Statement example
Are you male or female?
How old are you?
What is the highest level of education your
father/stepfather (male guardian)
completed?
What is the highest level of education your
mother/stepmother (female guardian)
completed?
During the past 2 weeks, how often have
you felt or behaved this way? (e.g., I felt
depressed)
How often do you go drinking or have a
drink (alcohol)?
On average, when you are drinking alcohol,
about how many drinks do you have?
How many cigarettes do you usually smoke
each day?
In the past 12 months, how often did you
use marijuana?
In the past 12 months, how often did you
use the following substances? (e.g.,
cocaine)
In the past 12 months, how often have you
done the following? (e.g., sneaking out at
night)

Scale

1 (did not ﬁnish high school) to
6 (professional degree)
1 (did not ﬁnish high school) to
6 (professional degree)
1 (⬍1 day) to 5 (10–14 days)

1 (never) to 8 (every day)
1 (⬍1) to 6 (over 10)
1 (I no longer smoke) to
8 (more than a pack)
1 (never) to 6 (every day)
1 (never) to 6 (every day)

1 (never) to 4 (⬎5 times)

CES-D ⫽ Centre for Epidemiological Studies Depression scale [27].

depressive symptoms and frequency of alcohol use in grade 11
(Wilk’s  ⬍ .001). In addition, the ﬁrst cohort reported significantly lower scores on all the measures than the third cohort
in grade 11, with the exception of delinquency. However,
magnitudes of the between-group differences were small
(mean differences ranging from .08 to .50; individual 2 values
ranging from .006 to .029). As differences between cohorts
were limited, all analyses combined students across cohorts
into one sample. Cohort, however, was included as a covariate
in all analyses. Participants who completed the survey at all
time periods were not signiﬁcantly different from participants
missing one or more waves on any variables in grades 10, 11,
or 12. However, participants with complete data did report
signiﬁcantly more positive scores in grade nine on the healthrisk behaviors than participants missing one or more waves
(Wilks  ⬍ .001). Again, magnitudes of the between-group
differences were small (mean differences ranging from .08 to
.29; individual 2 values ranging from .003 to .008). Finally,
there were missing data because of (a) the longitudinalsequential design, and (b) questions left blank within a survey
(11% of data, consistent with other longitudinal survey studies
[23]). Missing data were assumed to be missing at random
[24], and were imputed using the multiple imputation procedure with 100 datasets [25,26].
Procedure
Active informed assent was obtained from the adolescent
participants. Parents were provided with written correspondence mailed to each student’s home before the survey administration outlining the study; this letter indicated that parents
could request that their adolescent not participate in the study.
An automated telephone message about the study was also left at
each student’s home telephone number. This procedure was
approved by the participating school board and the University

Research Ethics Board. At all time periods, the questionnaire was
administered to students in classrooms by trained research staff.
Students were informed that their responses were completely
conﬁdential.
Measures
Depressive symptoms, frequency of alcohol use, number of
alcoholic drinks per drinking session, cigarette smoking, marijuana use, hard drug use, and delinquency were measured in
each of the high school grades. Gender and parental education
level were assessed in grade nine (or if the student was absent in
grade nine, their ﬁrst wave was used) and used as covariates in all
analyses (Table 1).
Results
Table 2 outlines the means and standard deviations, and Table
3 outlines the correlations among depressive symptoms and
health-risk behaviors. All LGC analyses were conducted using
MPlus 6.0 (MuthÊn & MuthÊn, Los Angeles, CA) [28]. Depressive
symptoms, alcohol frequency, alcohol amount, and marijuana
use exhibited acceptable skewness and kurtosis (i.e., skewness:
⬍3, and kurtosis: ⬍10 [29]), and were analyzed using maximum
likelihood estimation. Cigarette smoking, hard drug use, and
delinquency exhibited non-normality, and therefore were analyzed using maximum likelihood estimation with robust standard errors (MLR), a procedure that is robust to non-normality
([30]; e.g., with smoking). When using the multiple imputation
procedure with MLR, an average MLR chi-square and standard
deviation are calculated over imputations. These chi-square values were corrected using the scaling correction factor. In addition to using MLR estimation, we also reran all analyses for the
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Table 2
Means and standard deviations of study measures across high school
Domain

Variable

Grade nine
M (SD) ␣

Gender
Age
Parental education

Gender
Age
Paternal education
Maternal education
Depressive symptoms
Alcohol frequency
Alcohol amount
Smoking
Marijuana
Hard drugs
Delinquency

49% female
14 years (6 m)
3.26 (1.40)
3.20 (1.41)
1.90 (.62)
1.84 (1.03)
2.01 (1.19)
1.18 (.66)
1.55 (1.04)
1.07 (.26)
1.22 (.36)

Depressive symptoms
Health-risk behaviors

Grade 10
M (SD) ␣

Grade 11
M (SD) ␣

Grade 12
M (SD) ␣

15 years (5 m)

16 years (5 m)

17 years (5 m)

1.97 (.66)
2.42 (1.38)
2.74 (1.48)
1.28 (.90)
1.93 (1.40)
1.15 (.57)
1.29 (.45)

2.04 (.68)
2.80 (1.49)
3.30 (1.51)
1.43 (1.17)
2.34 (1.60)
1.26 (.79)
1.39 (.55)

2.08 (.68)
3.05 (1.57)
3.59 (1.49)
1.52 (1.28)
2.50 (1.68)
1.34 (.97)
1.40 (.57)

Note. Higher scores for variables indicate higher frequency of depressive symptoms and health-risk behaviors. Scores reﬂect raw means.

smoking, hard drug use, and delinquency behaviors using transformed data (i.e., inverse scores), with no difference in the pattern of results.
Univariate growth trajectories
Separate growth models were identiﬁed for depressive
symptoms and each of the health-risk behaviors by ﬁrst testing each variable on a linear growth model, in which the paths
from the slope factor to the measured variables were ﬁxed in a
linear progression (i.e., 0 ⫽ grade nine; 1 ⫽ grade 10; 2 ⫽ grade
11; 3 ⫽ grade 12), followed by a model in which the slope
factor was replaced with a shape factor so as to test nonlinearity [31], in which the loadings were set to zero at ninth grade,
three at 12th grade, and freely estimated at the 10th and 11th

grades. For each of the models, the intercept factor loading
was set to 1 at all time points. Thus, the mean of the intercept
represents the average score for the sample at the starting
point (i.e., grade nine) of the trajectory, whereas the mean of
the slope represents the average rate of change from grade
nine to 12. A well-speciﬁed model ﬁt was indicated by a
comparative ﬁt index (CFI) of ⬎.95 and a root-mean-square
error of approximation (RMSEA) of ⬍.06 [32].
Chi-square difference tests were conducted to compare the
model with the linear slope factor with the model with the
shape factor for each behavior. The linear slope model was
chosen for all behaviors unless 2 difference tests between the
linear slope and shape factor models indicated signiﬁcant
improvement for the shape model at p ⬍ .01. The model with
the linear slope factor was the more parsimonious choice for

Table 3
Correlations between depressive symptoms and health-risk behaviors across the four high school years
Variable

Depressive symptoms
grade nine

Depressive
symptoms grade 10

Depressive
symptoms grade 11

Depressive
symptoms grade 12

Alcohol frequency grade nine
Alcohol frequency grade 10
Alcohol frequency grade 11
Alcohol frequency grade 12
Alcohol amount grade nine
Alcohol amount grade 10
Alcohol amount grade 11
Alcohol amount grade 12
Cigarette smoking grade nine
Cigarette smoking grade 10
Cigarette smoking grade 11
Cigarette smoking grade 12
Marijuana grade nine
Marijuana grade 10
Marijuana grade 11
Marijuana grade 12
Hard drugs grade nine
Hard drugs grade 10
Hard drugs grade 11
Hard drugs grade 12
Delinquency grade nine
Delinquency grade 10
Delinquency grade 11
Delinquency grade 12

.23*
.13*
.06**
.03
.22*
.14*
.05**
.00
.20*
.13*
.12*
.14*
.21*
.18*
.16*
.11*
.17*
.11*
.07***
.07***
.24*
.16*
.12*
.08***

.11*
.17*
.08***
.05**
.10*
.16*
.07***
.02
.14*
.19*
.13*
.13*
.10*
.20*
.14*
.10*
.10*
.21*
.09*
.09*
.15*
.25*
.13*
.12*

.10*
.11*
.11*
.04
.07***
.12*
.11*
.05**
.07***
.10*
.17*
.14*
.08***
.13*
.18*
.12*
.07***
.09*
.21*
.10*
.15*
.12*
.27*
.10*

.11*
.10*
.09*
.12*
.14*
.11*
.08***
.04
.15*
.11*
.09*
.20*
.10*
.14*
.11*
.17*
.12*
.12*
.09*
.30*
.16*
.15*
.15*
.28*

Note. Higher scores for variables indicate higher depressive symptoms and frequency of health-risk behaviors. Full correlation table available by request from second
author.
* p ⬍ .05.
** p ⬍ .01.
*** p ⬍ .001.
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Figure 1 . Means for depressive symptoms, alcohol frequency and amount, smoking, marijuana, hard drugs, and delinquency across 4 years in high school. Scores are
adjusted means.

depressive symptoms, 2diff (2) ⫽ 6.25, p ⫽ .044, and hard
drug use, 2diff (2) ⫽ 4.14, p ⫽ .126. In contrast, the model with
the shape factor indicated a better ﬁt than the linear model for
alcohol frequency, 2diff (2) ⫽ 137.03, p ⬍ .001, alcohol
amount, 2diff (2) ⫽ 248.64, p ⬍ .001, cigarette smoking, 2diff
(2) ⫽ 14.33, p ⬍ .001, marijuana use, 2diff (2) ⫽ 98.32, p ⬍

.001, and delinquency, 2diff (2) ⫽ 92.51, p ⬍ .001. For all
behaviors, model ﬁt was good, with CFIs ⬎.94 and RMSEAs ⬍
.06 (Figure 1). These graphs indicate that depressive symptoms and health-risk behaviors all increase across adolescence, with alcohol use representing the largest growth over
time.
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Testing the self-medication/acting out and failure hypotheses
To test the self-medication/acting out and failure hypotheses,
we speciﬁed a path from the intercept of depressive symptoms to
the slope of each health-risk behavior (i.e., self-medication/acting out), and a path from the intercept of each health-risk behavior to the slope of depressive symptoms (i.e., failure). In addition,
paths from gender, cohort, and parental education to each intercept and slope were included as covariates. Covariances were
estimated between the (a) intercepts, (b) error terms for the
slopes, (c) intercept and slope within each behavior, and (d)
depressive symptoms and health-risk behavior within each
grade. For all behaviors, model ﬁt was excellent, with CFIs ⬎.95
and RMSEAs ⬍.06 (Figure 2). The intercepts for depressive symptoms and each health-risk behavior were signiﬁcantly correlated. The path from depressive symptoms to health-risk behavior was signiﬁcant for cigarette smoking, ␤ ⫽ .26, p ⬍ .001,
marijuana, ␤ ⫽ .18, p ⬍ .01, and hard drug use, ␤ ⫽ .25, p ⬍ .001,
indicating that adolescents who had higher depressive symptoms in grade nine reported faster increases in smoking, marijuana, and hard drug use across the high school years, in comparison with adolescents who had lower depressive symptoms in
grade nine. Therefore, the self-medication hypothesis was supported for these behaviors. In contrast, the self-medication/acting out hypothesis was not supported for alcohol use (both frequency and amount) and delinquency. Furthermore, the failure
hypothesis received no support in any of the models.
Controlling for other health-risk behavior involvement
To control for other health-risk behavior involvement, analyses for each dual trajectory model were rerun with all other
health-risk behaviors. For each dual trajectory model (e.g., depressive symptoms and smoking), we incorporated initial (i.e.,
grade nine) levels of all other behaviors (e.g., alcohol frequency
and amount, marijuana, hard drugs, and delinquency) as covariates. This was done by specifying paths from all other risk behaviors in grade nine to the intercept and slope of depressive symptoms and the speciﬁc health-risk behavior in question. Thus,
results for these models represent the unique associations between depressive symptoms and each separate risk behavior. In
all cases, adding these variables did not change the pattern of the
results—information about these results can be obtained from
the second author.
Discussion
The present study speciﬁcally examined the self-medication/
acting out versus failure hypotheses as possible explanations for
long-term associations between depressive symptoms and
health-risk behaviors, and found support for the self-medication
hypothesis only. Higher levels of depressive symptoms in grade
nine seem to set the stage for faster increases in cigarette smoking, marijuana use, and hard drug use across the high school
years in comparison with adolescents with lower levels of depressive symptoms in grade nine. These types of substances may
be perceived as providing mood-enhancing functions, which
may explain the increased frequency of their use over time [6].
The self-medication hypothesis, however, was not supported
for the relation between depressive symptoms and alcohol use.
This ﬁnding may be related to the fact that most adolescents
increase their frequency and amount of alcohol use over the high

145

school years, regardless of their levels of depressive symptoms in
grade nine. Increases in alcohol use are normative across high
school and drinking often occurs during social activities such as
parties [18]. As such, drinking alcohol for some youth may be
associated with enhanced social networks and feelings of belongingness. Of course, some youth may engage in alcohol use for
self-medication reasons, but depressive symptoms also are often
associated with social withdrawal; thus, some adolescents with
higher depressive symptoms may be less likely than their peers
to participate in the social situations that co-occur with alcohol
use [17]. The self-medication hypothesis with regard to alcohol
use may be more likely to be supported in samples that differ
from the current study, such as younger [9] or older [16] populations, where risk-taking is less normative, or for at-risk youth
[33]. In contrast, in comparison with alcohol use, cigarette smoking, marijuana use, and hard drug use are less normative and
accepted among adolescents [20], and therefore, adolescents
with elevated depressive symptoms in grade nine who speciﬁcally want to self-medicate may be more likely than their peers
to increase their use of these substances over an extended period.
We also did not ﬁnd support for the acting out hypothesis
with delinquency. However, similar to alcohol use, delinquent
behavior in adolescence typically occurs in the presence of
friends. Thus, delinquent behaviors may result from heightened
arousal because of the presence of peers [34], as opposed to
acting out because of depression. Similar to alcohol use, adolescents with elevated depressive symptoms also may be less interested than their peers in participating in the social context associated with delinquency [4]. Importantly, researchers who have
found support for the acting out hypothesis often have used a
broader category of antisocial behavior, including conduct problems, aggression, and delinquency [2].
In general, there was no support for the failure hypothesis in
the present study. The failure hypothesis assumes that depressive symptoms would result from risk behaviors because of
an internalization of social rejection [12]. Participating in
substance-related risks, however, may not lead to social rejection from peers for adolescents. In fact, socially-accepted substance use, such as alcohol use, often occurs in social contexts
and thus may help alleviate feelings of rejection and low selfesteem [35,36]. Even though cigarette and marijuana use are less
normative and accepted than alcohol use, in the present study,
enough adolescents increased in these behaviors over time that,
for the majority of students, social rejection may not have been
signiﬁcantly related to involvement in these behaviors. Again,
these results may differ for other age groups where risk-taking is
not normative.
Furthermore, although some researchers have suggested that
delinquency may lead to social rejection, thus increasing vulnerability to depressive symptoms, other researchers have found
that the quality of friendships among delinquent adolescents
does not differ from those of nondelinquent adolescents [37]. As
depressive symptoms are highly correlated with interpersonal
problems and feelings of loneliness [38], strong friendship networks among delinquent adolescents may protect these youth
from increases in depressive symptoms. In contrast, other
health-risk behaviors that were not assessed in the present
study, such as conduct problems and aggression, may provide
stronger support for the failure hypothesis because these types
of behaviors may be associated with lower levels of interpersonal
social skills when compared with substance use and delin-
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Figure 2. Dual trajectory latent growth model of depressive symptoms and health-risk behaviors across four times of measurement. All values are standardized
coefﬁcients, and factor loadings for slopes were ﬁxed to their estimates as determined by the univariate models. Not all residuals are shown. Covariances between
depressive symptoms and each health-risk behavior within each grade are also not shown (e.g., depressive symptoms in grade nine with alcohol frequency in grade
nine). Double-arrows refer to covariances among the factors. Although not shown, paths from the gender, cohort, and parental education covariates were added to each
intercept and slope (these results can be obtained from the second author). Results reported do not partial out other risk behavior covariates. The results from these
models also can be obtained from the second author. †p ⬍ .07, *p ⬍ .05, **p ⬍ .01, ***p ⬍ .001.

quency, thereby increasing social rejection and vulnerability to
depressive symptoms [2,12,14].
Moreover, the failure hypothesis may not have been supported in the present study because our initial wave of assess-

ment occurred in grade nine, when the mean frequency of involvement in health-risk behaviors generally was low. The
failure hypothesis may be more likely to be supported in studies
using LGC modeling when the initial wave of assessment (i.e., the
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intercept) occurs at an age when frequency of risk taking is
higher (e.g., in late high school as opposed to the grade nine
starting point used in the present study).
This study is not without limitations. First, this study cannot
infer causality. It is possible that other third variables, such as
genetic and/or environmental inﬂuences [39], may better explain the prospective relations between depressive symptoms
and various health-risk behaviors. Second, a dynamic relation
may exist between depressive symptoms and risk behaviors
such that the direction of effects between these behaviors
changes across development [40], supporting the need for further research that examines change in these behaviors across
different age periods.
Despite these limitations, this study was the ﬁrst to test both
the self-medication/acting out and failure hypotheses using LGC
analyses over a long-term period that shows signiﬁcant growth
in these behaviors (i.e., adolescents in high school), for a wide
range of health-risk behaviors, and while controlling for the
co-occurrence of other health-risk behaviors. The results provide
support for the self-medication hypothesis for cigarette, marijuana, and hard drug use, and are important because they suggest
that by targeting depressive symptoms during early adolescence,
treatment programs may prevent increases in the frequency of
health-risk behaviors over the course of high school.
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