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Abstract
Background—Previous studies involving adults suggest that Post Traumatic Stress Disorder
(PTSD) increases the prevalence of cannabis use disorders (CUD)(cannabis dependence and cannabis
abuse). However, little work with PTSD and CUD has been conducted involving adolescents, despite
the fact that CUD typically have their onset during adolescence. This study addresses the effect of
PTSD on CUD among teenagers transitioning to young adulthood.

Method—The subjects in this ongoing study were the offspring of adult men with a lifetime history
of a Substance Use Disorder (SUD) (SUD + probands, N=343) versus those with no lifetime history
of a SUD (SUD − probands, N=350). The participants were initially recruited when the index sons
of these fathers were 10-12 years of age, and subsequent assessments were conducted at age 12-14,
16, 19, 22, and 25. Other variable examined were an index of behavioral undercontrol associated
with future risk for developing SUD, known as the Transmissible Liability Index, or TLI, and
affiliation with deviant peers. Multivariate logistic regression and path analyses were conducted.

Results—Of these 693 subjects, 31 subjects were diagnosed with PTSD, and 161 were diagnosed
with a CUD. The CUD subjects included 136 male participants and 25 female participants, including
103 (64%) Caucasian participants and 58 (36%) participants of other races. Logistic regression
demonstrated that the development of a CUD was associated with deviance of peers (Wald=63.4,
p=0.000), the TLI (Wald=28.8, p=0.000), African American race (Wald=14.2, p=0.000), PTSD
(Wald=12.7, p=0.000), male gender (Wald=12.0, p=0.001), household SES (Wald=9.2, p=0.002),
and being an offspring of a SUD+ proband (Wald=6.9, 0.009). Path analyses demonstrated that PTSD
is directly associated with the presence of a CUD and with peer deviance, that higher peer deviance
is associated with the presence of a CUD, and that PTSD mediated the association between peer
deviance and CUD.

Conclusions—These findings suggest that PTSD contributes to the etiology of CUD among
teenagers making the transition to young adulthood beyond the effects of deviant peers, the TLI
(Transmissible Liability Index, a measure of risk for SUD), and demographic factors.
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1. Introduction
Data from the National Comorbidity Study demonstrated that adults with posttraumatic stress
disorder (PTSD) were three times more likely to have cannabis dependence as compared with
those without PTSD (Agosti et al., 2002; Kessler, et al, 1995). Similarly, data from a large
(N=1007) 5-year longitudinal study suggest that PTSD increases the risk of SUD by a hazard
ratio of 4.5 times, while SUD does not increase the risk of PTSD (Chilcoat & Breslau, 1998).
However, although there is a high degree of comorbidity between PTSD and SUD, little is
known about causal relationships between PTSD and SUD (Chilcoat & Breslau, 1998). A
cross-sectional study of adolescents also demonstrated a correlation between PTSD and
cannabis dependence (Kilpatrick et al., 2000). Compared to control adolescents, adolescents
with alcohol use disorders have also been found to have elevated PTSD rates (Clark et al.,
1997). Studies involving military veterans have demonstrated an even higher rate of comorbid
substance abuse or dependence among military veterans with PTSD. A review has shown that
rates of comorbid substance abuse or dependence among PTSD veterans range from 40-44%,
and rates of comorbid alcohol abuse or dependence among PTSD veterans range from 64% to
84% (Steward, Pihl, Conrod, & Dongier, 1998).

To date, most longitudinal studies of comorbid PTSD have focused on comorbidity with the
presence or absence of any SUD, rather than focusing on a specific SUD. Thus, little is known
about the longitudinal and etiological relationship between PTSD and specific SUD, such as
CUD, despite the fact that cannabis is the most commonly abused illicit substance. Studies
evaluating the relationship between PTSD and CUD are particularly scarce among adolescent
populations, despite the fact that CUD typically have their onset during adolescence.

In this study, we evaluated the effect of PTSD on the rates of development of CUD among
teenagers transitioning to young adulthood. Behavioral undercontrol, affiliation with deviant
peers, gender, and race were included as variables in the analyses because those variables had
been found to be relevant in our previous work (Cornelius, Clark, et al., 2007; Kirisci et al.,
2009; Cornelius et al, 1995; Cornelius et al, 1996). We hypothesized that the development of
a CUD would be associated with a previous history of PTSD, deviance of peers, male gender,
African American race, and being an offspring of a SUD+ father. We also hypothesized that
PTSD would mediate the association between peer deviance and the development of a CUD.

2. Material and methods
The subjects in this study were part of a longitudinal research study examining the etiology of
SUD in families, known as the Center for Education and Drug Abuse Research, or CEDAR.
The children were recruited through their biological fathers and initially assessed in late
childhood at ages 10 through 12 years of age. The recruitment procedure was designed to yield
a group of children at high average risk for SUD, identified by having fathers with a lifetime
history of drug use disorders (abuse or dependence involving illicit substances) and a
comparison group at low average risk, identified by having fathers without SUD or other major
mental disorders. Fathers were considered to have a SUD if they ever met DSM criteria for
abuse or dependence involving substances other than nicotine, caffeine, or alcohol. Diagnoses
were made according to DSM-III-R, the most recent DSM edition when the study was initiated.

Multiple recruitment sources were used to minimize bias that could potentially occur if all of
the subjects were recruited from one source. Approximately 89% of the families were recruited
from the community through public service announcements and advertisements a well as by
direct telephone contact conducted by a market research firm, and 11% were recruited from
clinical sources (Cornelius et al, 2007; Cornelius et al., 2008). Psychosis, mental retardation,
and neurological injury were exclusionary criteria for participation of the family. Prior to
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participation in the study, written informed consent was obtained from husbands and wives,
and assent was obtained from minor children. The children were the focus of the current study.
The study was approved by the University of Pittsburgh Institutional Review Board. The
subjects were recruited at age 10-12, and follow-up evaluations were conducted at ages 12-14,
16, 19, 22, and 25, which covered the peak years for initiation of CUD and other SUD.

Assessments were comprehensive in scope, and included reports on alcohol and other
substance use history, mental disorders, personality assessments, and measures of family,
cognitive, and psychosocial functioning (Vanyukov et al. 1996; Clark et al., 2001). Diagnostic
evaluation, including SUD and PTSD, was conducted with an expanded version of the
Structured Clinical Interview for DSM-III-R (SCID)(Spitzer et al., 1987), which was the most
recent DSM edition when the study was initiated. Offspring psychopathology was assessed
with the Schedule for Affective Disorders and Schizophrenia for School-Age Children-
Epidemiologic Version (K-SADS-E) (Orvaschel et al., 1982). The onset date of each diagnosis
was determined to the nearest month. Each family member was individually administered the
research protocol in a private room by a different clinical associate. The diagnostic interviews
were documented by a staff of experienced clinical associates. Training the clinical associates
involved observation of several interviews and conducting joint interviews in the presence of
an experienced interviewer. The training procedures were found to produce inter-rater
reliabilities exceeding 0.80 for all major diagnostic categories. Diagnoses were determined in
a consensus conference using the best estimate diagnostic procedure (Kosten & Rounsaville,
1992). The diagnostic data, in conjunction with all available pertinent medical records and
social and legal history, were reviewed in a clinical case conference chaired by a board-certified
psychiatrist and another psychiatrist or psychologist and the clinical associates who conducted
the interviews.

Other variables included as possible mediators of the relationship between PTSD and CUD
was an index created at CEDAR known as the Transmissible Liability Index, or TLI,
(Vanyukov, Tarter, Kirisci, et al., 2003; Vanyukov, Kirisci, Tarter, et al, 2009) assessing the
relative risk of developing SUD based on evaluations drawn from self reports, mother reports,
and teacher reports. The TLI reportedly has 80% heritability, and in a family study predicted
SUD outcome by age 19 with 68% accuracy. Each standard deviation increment on the mean
TLI score of the sample was associated with an increase of 70% probability that CUD would
be manifest during the ensuing year. TLI has been shown to be a significant predictor of CUD
(Kirisci et al., 2009). Also included was a measure of affiliation with deviant peers at age 16,
which has been shown to be associated with the development of CUD and other SUD (Cornelius
et al., 2007), as well as demographic information including SES of parental household when
the child entered the study, race, and gender.

Logistic regression analyses (Hosmer & Lemeshow, 2000; Kirisci et al., 2009) were conducted
to determine the extent to which PTSD contributed to the development of CUD, after allowing
for the effects of deviant peers, the TLI (a measure of risk for SUD), and demographic factors.
Non-PTSD anxiety disorders and depressive disorders were not included as factors in these
analyses because those diagnoses are often found to be collinear with PTSD. A path analysis
was conducted to test the mediational effect of PTSD in association between peer deviance
and CUD, and TLI and CUD. Mediated paths were tested using the method described by Sobel
(1982).

3. Results
A total of 693 subjects were included in this ongoing study, including 31 subjects who met
diagnostic criteria for PTSD and 662 who did not do so. A total of 73 of the subjects met
diagnostic criteria for anxiety disorders other than PTSD. The number of subjects at the baseline
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assessment and at each of the subsequent follow-up assessment points is as follows: baseline:
693; first follow-up: 638; second follow-up: 605; third follow-up: 542; fourth follow-up: 381;
fifth follow-up: 266. The 31 subjects with PTSD included 16 male participants (51.6%) and
15 female participants (48.4%), of whom 12 were Caucasian participants (38.7%) and 19 were
African American participants(61.3%). The current mean age of the 31 individuals with PTSD
was 22.2 +/- 2.5 years. The mean age of onset of PTSD was 15.4 +/- 5.6 years. Of those 31
individuals, 23 (74.2%) met diagnostic criteria for a lifetime SUD, of whom 19 (61.3%) met
diagnostic criteria for a CUD, while 14 met diagnostic criteria for a lifetime alcohol use disorder
(45.2%).

The mean age of onset of the CUD was 16.7 +/- 2.3 years. Two-thirds (67.7%) of those
individuals with PTSD also met diagnostic criteria for a lifetime depressive disorder. Other
common diagnoses among that sample included conduct disorder in 10 individuals (32.3%),
oppositional defiant disorder in 8 individuals (25.8%), antisocial personality disorder in 5
individuals (16.1%), and attention deficit hyperactivity disorder in 3 individuals (9.7%). Of
those 31 individuals, 23 (74.2%) reported having been treated for emotional problems, 5
(16.1%) reported having been treated for a drug problem, and 4 (12.9%) reported having been
treated for an alcohol problem. One of the cases of PTSD was military-related, while the others
were related to civilian traumas. Persons who met diagnostic criteria for PTSD were
significantly more likely to be female (48.4% vs 26.9%, chi-square=6.8, p<0.009) and to be
African American (61.3% vs 24.9%, chi-square=20.1, p<0.000) than persons who did not.
They were also more likely to have a father with a history of a SUD (74.2% vs. 48.3%, chi-
square=7.92, p=0.005) and were significantly more likely to meet diagnostic criteria for several
other disorders than person who did not meet criteria for PTSD, including lifetime depressive
disorder (chi-square=41.6, p<0.001), lifetime SUD (chi-square 27.2, p<0.001), lifetime CUD
(chi-square=26.4, p<0.001), lifetime antisocial personality disorder (chi-square=13.0,
p<0.001), and conduct disorder (chi-square=8.0, p<0.005). Those with PTSD were much more
likely to have been treated for emotional problems during their lifetime (74.2% vs 38.9%, chi-
square=15.3, p<0.001), to be treated for drug problems (16.1% vs 5.8%, chi-square=5.4,
p=0.020), or to be treated for alcohol problems (12.9% vs 4.3%, chi-square=5.0, p=0.025).

The 161 subjects who met diagnostic criteria for a CUD included 136 male participants and
25 female participants, including 103 (64.%) Caucasian participants and 58 participants (36.%)
of other races. Of those 161 individuals with a CUD, 19 (11.8%) met diagnostic criteria for
PTSD. CUD were significantly more common among the individuals with PTSD (n=19,
61.3%) than among those who did not meet diagnostic criteria for PTSD (n=142, 21.5%) (chi-
square=26.4, p<0.001). Of the 19 participants who met diagnostic criteria for both CUD and
PTSD, 9 had PTSD first and CUD second, 9 had CUD first and PTSD second, and 1 had the
onset of both diagnoses at the same age.

Logistic regression demonstrated that the development of CUD was associated with PTSD
(Wald=12.7, p=0.000), deviance of peers (Wald=63.4, p=0.000), the TLI of the offspring
(Wald=28.8, p=0.000), African American race (Wald=14.2, p=0.000), male gender
(Wald=12.0, p=0.001), household SES (Wald=9.2, p=0.002), and paternal history of lifetime
SUD (Wald=6.9, 0.009).

Path analysis (mediation analyses, Fig. 1) demonstrated that PTSD is directly associated with
CUD (beta=.19, z=4.40, p<0.001), peer deviance (beta=0.10, z=2.30, p=0.02), but not with
TLI (beta=.03, z= .75, p=0.45). Path analysis also showed that higher peer deviance is
associated with CUD (beta=.34, z=8.41, p<0.001). In addition, mediational analyses showed
that PTSD mediated the association between peer deviance and CUD (beta=.02, z=2.21,
p=0.03).
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Analyses were conducted to determine whether PTSD significantly contributed to the variance
in the development of CUD above and beyond the variance which resulted from all other
variables. After adding PTSD, a change in R squared (variance) of 1.4% was noted, raising the
percentage of variance that was explained from 25.5% to 26.6%, which was a significant
increase (chi-square=6.32, df=1, p=0.012).

4. Discussion
Logistic regression demonstrated that the development of CUD was associated with PTSD,
deviance of peers, the TLI, African American race, male gender, household SES, and being an
offspring of a SUD+ father. Path analyses demonstrated that PTSD is directly associated with
CUD and with peer deviance, that higher peer deviance is associated with CUD, and that PTSD
mediated the association between peer deviance and CUD. Thus, the study hypotheses were
confirmed by the findings of the study. These findings suggest that PTSD contributes to the
etiology of CUD among teenagers making the transition to young adulthood beyond the effects
of deviant peers, the TLI (a measure of risk for SUD), and demographic factors.

Among adolescents with SUD, PTSD is often neglected in clinical evaluations (Clark et al.,
1995; Ouimette et al, 1996; Driessen et al, 2008). The findings of this paper emphasize the
importance of adequately assessing for PTSD among persons at risk for CUD. The clinical
identification of PTSD is important for understanding the treatment needs of adolescents and
young adults with SUD, because PTSD has been found to be associated with decrements in
psychological well-being and psychosocial functioning and with health problems (Clark et al.,
1996).

There are limitations to our research design that should be noted when interpreting our findings.
First, the sample was not a random sample from across the United States, so the results may
not generalize to the United States as a whole. Also, the study sample was primarily male, so
the results of the study may not generalize to women. In addition, the number of persons with
PTSD who participated in this study was limited, and further limited by the number for whom
PTSD predated CUD. However, this study had the methodological advantage of being a
longitudinal study, while most studies of PTSD have been cross-sectional studies or brief
longitudinal studies. Future studies are warranted to clarify the etiology, clinical course, and
optimal treatment modalities of young persons with comorbid PTSD. Future studies are
warranted to clarify the role of PTSD versus the role played by the variety of other anxiety
disorders and by the variety of depressive disorders in the etiology of CUD (Garber & Hollon,
1991; Buckner et al., 2008; Buckner et al., 2009; Zvolensky et al., 2006). Future work is also
warranted to clarify models of theoretical integration involving comorbid disorders and to
clarify the factors involved in the maintenance of comorbidity (Stewart & Conrod, 2008).
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Fig. 1.
Mediation analyses.
Chi-square=.63, df=3, p=. 89, RMSEA<.001
*:p<.05, **:p<.01
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