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Abstract

Background—Post traumatic stress disorder (PTSD) symptoms are related to a number of 

adverse consequences such as substance use and general medical conditions. The present 

longitudinal study seeks to find the longitudinal patterns of cannabis use as precursors of PTSD 

symptoms. Such information will serve as a guide for intervention programs for PTSD.

Methods—Growth mixture modeling was conducted to identify the cannabis use trajectory 

groups using a community sample of 674 participants (53% African Americans, 47% Hispanics of 

Puerto Rican decent; 60% females) from the Harlem Longitudinal Development Study. Logistic 

regression analyses were performed to examine the association between earlier trajectories of 

cannabis use (age 14 to 36) and later symptoms of PTSD (at age 36) for the full model including 

the entire sample (N=674) as well as the reduced model including only participants who had 

experienced a traumatic event (n=205).

Results—Five trajectory groups of cannabis use were obtained. The chronic use group (full 

model: Adjusted odds ratio, AOR=4.68, p<.01; reduced model: AOR=4.27, p<.05), the late 

quitting group (full model: AOR=6.18, p<.01; reduced model: AOR=6.67, p<.01), and the 

moderate use group (full model: AOR=3.97, p<.01; reduced model: AOR=3.32, p<.05) were all 

associated with an increased likelihood of having PTSD symptoms at age 36 compared with the no 

use group.

Conclusions—The findings provide information that PTSD symptoms in the mid 30s can 

possibly be reduced by decreasing membership in the chronic cannabis use trajectory group, the 

late quitting trajectory group, and the moderate cannabis use trajectory group.
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Introduction

Numerous studies have shown the impact of the symptoms of post traumatic stress disorder 

(PTSD) on aspects of mental health such as suicide, depression, substance use, violence, and 

the inability to maintain relationships1, 2 as well as on aspects of physical health such as 

general health symptoms, general medical conditions, musculoskeletal pain, cardio-

respiratory and gastrointestinal symptoms.3

One factor that may play a role in PTSD symptoms is substance use.4–7 The current research 

employs a theoretical approach based on Family Interactional Theory (FIT)8 and Life 

Course Models (LCM)9 of drug use that encompass the relationship between the 

developmental history of substance use and the risk for psychiatric disorders. According to 

FIT, the interactive relationships of behavioral factors change over time. Similarly, the LCM 

hypothesize that the development of the individual is the result of multiple interacting 

psychosocial and contextual factors. Both FIT and LCM postulate a developmental sequence 

of individual-level and contextual influences on substance use across the life span. 

Employing FIT and LCM to guide our study of the consequences of cannabis use, this 

research makes an innovative contribution to the substance use and psychiatric literature 

(i.e., PTSD).

In some research, cannabis use has not been considered as a risk factor for PTSD because 

the use of cannabis, in part, has been treated as a coping mechanism.10–12 Although 

cannabis use may occur after experiencing a traumatic event for its relief, some research has 

suggested cannabis use precedes PTSD.13 Using cross-sectional data, Khoury and 

colleagues have reported that lifetime cannabis dependence was associated with PTSD.5 

Another cross-sectional study by Kingston and Raghavan6 reported that early initiation of 

substance use predicted exposure to traumatic experiences. A longitudinal study by Ullman 

et al.7 identified pathways from the use of illicit drugs (e.g., cannabis) to the traumatic event 

of sexual re-victimization in a community sample of female adult sexual assault victims. 

Characterizing the relationship between cannabis use and symptoms of PTSD may shed 

light on the developmental pathways from cannabis use to PTSD.

Research on PTSD has identified several associated factors that should be included as 

control variables in examining the connections between the trajectories of cannabis use and 

PTSD. The prevalence of PTSD differed by gender (females > males)14 and by race/

ethnicity (Blacks > Hispanics).15 Johnson and her colleagues13 reported that alcohol 

dependence was associated with exposure to subsequent traumatic events for both males and 

females. Cigarette smoking16 and the use of illicit drugs7 have well established associations 

with PTSD. Some research has found a relationship between delinquency and trauma.17, 18 

Low self-control19 as well as depression20 are well established as risk factors for PTSD. 

Early trauma-related experiences such as victimization were related to later PTSD.7, 21, 22

In contrast to the majority of earlier studies, we take into consideration the timing and 

intensity of changes in cannabis use across individuals using a statistical approach for 

obtaining trajectories from a person-centered analysis of longitudinal data.5 These 

trajectories reflect a latent or underlying heterogeneity among the members of the sample 
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with regard to cannabis use. Some individuals may begin using cannabis at an early age and 

escalate rapidly. Other individuals may use cannabis moderately across several 

developmental stages. By identifying homogeneous subgroups of individuals who use 

cannabis, membership in each of the subgroups may assist in elucidating multiple pathways 

to PTSD symptoms.

Our previous research23 identified four trajectories of cannabis use: chronic use, increasing 

use, moderate use, and no or low use, extending from adolescence (mean age of 14) to early 

adulthood (mean age of 29). In the present study, we extend previous research23 which 

assessed the precursors of trajectories of cannabis use. The current analysis makes a 

substantial contribution over our previous research that assessed individuals to age 29. We 

have now added measures of cannabis use at two additional points in time (mean ages of 32 

and 36) to examine the changes in the patterns of trajectories of cannabis use.

To our knowledge, no studies to date have used trajectory-based models to examine the 

relation between earlier trajectories of cannabis use and later PTSD symptoms beginning in 

early adolescence and extending to the fourth decade of life. Moreover, the present study 

adds to the literature by including several control variables (e.g., early trauma-related 

experiences) which may moderate the relation between trajectories of cannabis use and 

PTSD symptoms.

The present study is unique in four ways. First, we assess the associations with PTSD 

symptoms among relatively understudied minority groups (i.e., African Americans and 

Puerto Ricans) living in an urban area. Second, we follow our adolescent sample from mean 

age 14 to mean age 36, in contrast to the majority of prior research, which has been 

conducted using samples either of adolescents or young adults. Third, we identify the 

trajectories of cannabis use covering several developmental stages spanning a 22 year period 

as risk factors of PTSD symptoms. Fourth, when examining the relationship between 

trajectories of cannabis use and PTSD symptoms, we controlled for demographic factors, 

drug use, delinquency, self control, depressive symptoms, victimization and sexual assault.

We hypothesize that: 1) based on our previous research,23 there will be four cannabis use 

trajectory groups; 2) the higher level of cannabis use trajectory groups (e.g., the chronic 

cannabis use trajectory group, the increasing cannabis use trajectory group, and the 

moderate cannabis use trajectory group) compared to the no or low cannabis use trajectory 

group will be associated with an increased likelihood of having PTSD symptoms; and 3) the 

association between the trajectories of cannabis use and PTSD symptoms will be significant 

after controlling for a number of dimensions related to the use of cannabis and PTSD 

symptoms.

Methods

Participants

The current study included 674 African Americans and Puerto Ricans (53% African 

Americans, 47% Puerto Ricans) from a six wave survey, the Harlem Longitudinal 

Development Study.8, 24 Among the 674 participants, 60% of the participants were female 
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(n=405). Data on the participants were first collected in 1990 (time 1; T1, N=1,332) when 

the participants were students attending schools in the East Harlem area of New York City. 

At T1, the questionnaires were administered in classrooms under the supervision of the 

study research staff with no teachers present. The mean age of the participants at T1 was 14 

years (standard deviation; SD=1.3 years; inter-quartile range from 13 to 15 years). At time 2 

(T2; 1994 – 1996; N=1,190), the National Opinion Research Center interviewed the 

participants in person or by phone. The mean age of the participants at this wave was 19 

years (SD=1.5 years; inter-quartile range from 18 to 20 years). At time 3 (T3; 2000 – 2001; 

N=662 – due to budgetary limitations, we took a subsample of T2 participants), the Survey 

Research Center of the University of Michigan collected the data. The mean age of the 

participants at T3 was 24 years (SD=1.3 years; inter-quartile range from 23 to 25 years). At 

Time 4 (T4), Time 5 (T5), and Time (T6), the data were collected by our research group. At 

T4 (2004 – 2006; N=838), the mean age was 29 years (SD=1.4 years; inter-quartile range 

from 28 to 30 years). At T5 (2007 – 2010; N=816), the average age of the participants was 

32 years (SD= 1.3 years; inter-quartile range from 31 to 34 years). At T6 (2011 – 2013; 

N=674), the average age of the participants was 36 years (SD= 1.4 years; inter-quartile range 

from 35 to 37 years).

The Institutional Review Board (IRB) of the New York University School of Medicine 

approved the study for T4, T5 and T6, and the IRBs of the Mount Sinai School of Medicine 

and New York Medical College approved the study’s procedures for data collection in the 

earlier waves. A Certificate of Confidentiality was obtained from the National Institute on 

Drug Abuse for T1–T4 and T6 and from the National Cancer Institute at T5. At each time 

wave, we obtained informed assent or consent from all of the participants. Additional 

information regarding the study methodology is available from a previous report.24

At T6, we attempted to follow-up all those who participated at T1. We compared the 

demographic variables for the 674 adults who participated at both T1 and T6 with the 658 

who participated at T1 but not at T6. There were no significant differences between the T6 

non-participants and the T6 participants in the proportion of African Americans and Puerto 

Ricans (χ2 (1) = 0.18, p=0.7), mean age at T1 (t=1.93, p=0.05), the frequency of cannabis 

use at T1 (t=−1.35, p=0.18), the frequency of illicit drug use other than cannabis at T1 

(t=1.80, p=0.07), low self-control at T1 (t=0.44, p=0.66) and depressive symptoms at T1 

(t=0.53, p=0.6). However, the percentage of males among T6 non-participants (53%) was 

significantly higher than the percentage of males who participated at T6 (40%) (χ2 (1) = 

26.06, p<.001). The frequency of alcohol use at T1 among T6 non-participants (0.3) was 

higher than the frequency of alcohol use at T1 among T6 participants (0.2) (t = 3.67, 

p<0.001). The frequency of cigarette use at T1 among T6 non-participants (0.3) was higher 

than the frequency of cigarette use at T1 among T6 participants (0.2) (t=2.27, p<.05). The 

mean delinquency score at T1 among T6 non-participants (0.6) was higher than the mean 

delinquency score at T1 among T6 participants (0.5) (t=2.70, p<.01). We also compared the 

control variables (i.e., victimization and sexual assault at T2) for the 674 adults who 

participated at both T2 and T6 with the 516 who participated at T2 but not at T6. There were 

no significant differences between the T6 non-participants and the T6 participants in the 

mean scores of victimization at T2 (t=1.51, p=0.13) and sexual assault at T2 (t=0.58, 

p=0.56).
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Measures

Control variables at T1—The participants were asked about their Gender (1=female, 

2=male); Race/Ethnicity (1=African American, 2=Puerto Rican); Alcohol Use, a single 

item, i.e., “How often do you drink beer, wine, or hard liquor?” with a 5-point Likert scale 

that ranged from “none” to “three or more drinks every day”; Cigarette Use, a single item, 

i.e., “How many cigarettes do you smoke?” with a 6-point Likert scale that ranged from 

“none” to “more than one pack a day”; Illicit Drug Use Other Than Cannabis, a single item, 

i.e., “How often have you used cocaine, crack, ecstasy, etc.? with a 5-point Likert scale that 

ranged from “never” to “once a week or more”; Delinquency,25 a 10 item scale, e.g., 

“During the last 5 years, how often have you gotten into a serious fight?” with a 5-point 

Likert scale that ranged from “never” to “five or more times” (The alpha = 0.76); Low Self-
control (Original), an 8 item scale, e.g., “Do you ignore rules when they get in the way?” 

with a 4-point Likert scale that ranged from “completely false” to “completely true” (The 

alpha = 0.77); and Depressive Symptoms,26 a 2 item scale, i.e., “Do you sometimes feel 

unhappy, sad, or depressed?” and “Do you sometimes feel hopeless about the future?” with a 

4-point Likert scale that ranged from “not at all” to “extremely.” The correlation between the 

2 items assessing depressive symptoms was 0.47 (p<.001).

Control variables at T2—The participants were also asked about their trauma-related 

experiences: Victimization,27 a 5 item scale, e.g., “How often has someone held a weapon 

(gun, club, or knife) to you?” with a 5-point Likert scale that ranged from “never” to “5 or 

more times” (The alpha = 0.70); and Sexual Assault, a single item, i.e., “During the past 5 

years, have you been pushed by someone to have sex?” with answer options of “yes” or 

“no.”

Control variable at T6—The participants reported their age in years.

Cannabis use (T1–T6)—The participants reported their use of cannabis at each wave 

between T1 and T6. Participants were asked “How often have you ever used cannabis?” at 

T1 and “How often have you used cannabis in the past 5 years?” at T2 through T6. The 

answer options were never (0), a few times a year or less (1), about once a month (2), several 

times a month (3), once a week or more (4).

PTSD Symptoms at T6—PTSD symptoms were assessed by the PCL-S (PTSD Checklist 

for DSM-IV - Specific) measure. 28 First, participants were asked: “Have you ever 

experienced or witnessed or had to deal with an extremely stressful or traumatic event that 

bothered you for at least a month. The event included actual or threatened death or serious 

injury to you or someone else? (yes or no)” If the participant answered yes to the above 

question, s/he was asked about each of the 17 experiences.21 The participant rated each 

experience on a 5-point Likert scale: no (1), a little bothered (2), moderately bothered (3), 

quite a bit bothered (4), and extremely bothered (5). Each experience had a minimum score 

for PTSD symptoms.21 A participant was scored as having PTSD symptoms when the 

following four criteria were met: a) at least one question from 1 through 5 met or exceeded 

the minimum score, b) at least 3 questions from 6 through 12 met or exceeded the minimum 
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score, c) at least 2 questions from 13 through 17 met or exceeded the minimum score, and d) 

the summed score of all 17 questions was ≥ 44.

Analytic procedure

We used a growth mixture model to obtain the trajectories of cannabis use from T1 to T6 

using Mplus software.29 An advantage of the growth mixture model is that it takes into 

consideration the timing, duration, and intensity of changes in cannabis use across 

individuals over a substantial part of the life span. Cannabis use at each point in time was 

treated as a censored normal variable. We applied the full information maximum likelihood 

approach for missing data.29 We used the optimal Bayesian Information Criterion (BIC) to 

estimate the number of trajectory groups. Each participant was assigned to the trajectory 

group with the largest Bayesian posterior probability (BPP) to produce Figure 1.

To examine the associations of membership in a trajectory group, we used logistic regression 

analyses30 with the indicator of PTSD symptoms as the dependent variable and the BPP of 

membership in each trajectory group and the control variables as the independent variables. 

The BPP of the no or low cannabis trajectory group was used as the reference variable. 

Gender, race/ethnicity, alcohol use, cigarette use, other illicit drug use, delinquency, low 

self-control, depressive symptoms at T1, victimization, sexual assault at T2 (as proxies of 

PTSD symptoms at T6), and age at T6 were used as control variables. The full model 

including the entire sample and the reduced model including only participants who had 

experienced a traumatic event were examined.

Results

We computed solutions for 2 through 6 trajectory groups. The BICs for each number of 

groups were: 2 (7813), 3 (7647), 4 (7598), 5 (7577), and 6 (7593). We chose the 5 trajectory 

group model because it had the smallest BIC (See Figure 1). After assigning each participant 

to the group with modal BPP, the mean BPP of the groups ranged from 78% to 98%, which 

indicated an adequate classification.

As shown in Figure 1, we labeled the five cannabis use trajectory groups as follows. The no 

cannabis use trajectory group had an estimated prevalence of 38% and included participants 

who reported no use of cannabis at each wave. The moderate cannabis use trajectory group 

included participants who reported no use of cannabis at age 14, but use of cannabis a few 

times a year thereafter. This group had an estimated prevalence of 21%. The chronic 

cannabis use trajectory group included participants who reported almost no use of cannabis 

at age 14, but use of cannabis monthly at age 19 (i.e., on average 2 use), and more than 

several times a month at ages 24, 29, 32, and 36. This group had an estimated prevalence of 

20%. The early quitting trajectory group included participants who reported almost no use of 

cannabis at age 14, but use of cannabis from more than a few times a year (i.e., on average 

1.5 use) to less than monthly at age 19, about a few times a year at age 24, and no use of 

cannabis at ages 29, 32, and 36. This group had an estimated prevalence of 13%. The late 

quitting trajectory group included participants who reported almost no use of cannabis at age 

14, but use of cannabis about monthly (i.e., on average 2 use) at age 19, at least monthly but 

less than several times a month (i.e., on average 2.5 use) at age 24 and age 29, then use of 
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cannabis from more than a few times a year to less than monthly at age 32, and finally no 

use of cannabis at age 36. This group had an estimated prevalence of 8%. Overall, the 

findings indicated at age 36, 41% of the participants continued to use cannabis, 21% of the 

participants quit their cannabis use, and 38% of the participants never used cannabis.

Table 1 contains the means, SDs, or percentages in each trajectory group for the variables in 

the study. Among the 674 participants, 205 (31%) answered yes to the screening question, 

and 53 (8%) were diagnosed as having PTSD at T6.

Table 2 presents: a) the odds ratios (OR) without the control variables and b) the adjusted 

odds ratios (AOR) of the BPP of each cannabis use trajectory group compared to the BPP of 

the no cannabis use trajectory group for PTSD symptoms at T6 after adjusting for the 

control variables. Membership in the cannabis use trajectory groups was significantly 

associated with PTSD symptoms at T6 with the exception of the early quitting trajectory 

group. A higher BPP for the chronic cannabis use trajectory group (full model: OR=4.52, 

p<.01, AOR=4.68, p<.01; reduced model: OR=3.12, p<.05, AOR=4.27, p<.05), for the late 

quitting trajectory group (full model: OR=7.29, p<.001, AOR=6.18, p<.01; reduced model: 

OR=6.10, p<.01, AOR=6.67, p<.01), and for the moderate cannabis use trajectory group 

(full model: OR=4.10, p<.01, AOR=3.97, p<.01; reduced model: OR=2.87, p<.05, 

AOR=3.32, p<.05) was associated with an increased likelihood of having PTSD symptoms 

at T6 compared with the BPP of the no cannabis use trajectory group. However, the BPP for 

membership in the early quitting trajectory group compared with the BPP of the no cannabis 

use trajectory group was not significantly associated with an increased likelihood of having 

PTSD symptoms at T6 for both full model and reduced model.

Discussion

In our sample, 8% of the participants were diagnosed with PTSD symptoms. This is similar 

to findings from The National Comorbidity Survey Replication that reported 7% as the 

lifetime PTSD rate, using a nationally representative sample of 5,692 adults.31. In addition, 

PTSD United reported that an estimated 8% of Americans have PTSD at any given time.32

The findings indicated that: 1) there were two cannabis quitting trajectory groups (i.e., the 

early quitting trajectory group and the late quitting trajectory group); 2) the higher cannabis 

use trajectory groups (i.e., the chronic cannabis use trajectory group, the late quitting 

trajectory group, and the moderate cannabis use trajectory group) compared to the no 

cannabis use trajectory group were associated with an increased likelihood of having PTSD 

symptoms; and 3) the findings were maintained after control on a number of variables 

including demographic factors (gender, race/ethnicity, and age), substance use (alcohol use, 

cigarette use, and other illicit drug use), delinquency, low-self control, depressive symptoms 

in mid adolescence, victimization, and sexual assault in late adolescence.

The present results are consistent with those of Khoury et al.5 who reported that lifetime 

cannabis dependence was associated with a diagnosis of PTSD and also consistent with 

findings of other investigators6, 33 who reported that early initiation of substance use (e.g., 

cannabis use) was associated with exposure to traumatic experiences. Cannabis use may 
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increase the risk of victimization or other traumatic events, and these experiences may 

increase the probability of experiencing PTSD.

In the present study, membership in the chronic cannabis use trajectory group and in the late 

quitting trajectory group showed a strong association with having PTSD symptoms at age 

36. The relation between chronic cannabis use (as a risk factor to be exposed to a traumatic 

event) and the symptoms of PTSD may reflect the fact that cannabis using-individuals who 

are exposed to traumatic events may learn to regulate post traumatic stress symptoms by 

using cannabis. Therefore, the use of cannabis and PTSD symptoms may have a reciprocal 

association over time.34, 35 The participants who were in the late quitting trajectory group 

decreased their cannabis use by age 29 and then finally quit their cannabis use at age 36. 

This pattern is in accord with findings of Bachman and colleagues who reported that many 

individuals decrease their cannabis use from the mid-twenties to the early thirties.36

Lisdahl and Price found that increased cannabis use was associated with poorer cognitive 

functioning.37 Thus, individuals who use cannabis as compared with individuals who do not 

use cannabis may be more likely to be exposed to traumatic events since they may not 

realize the dangerous situations they may be in.

Another possible explanation of the relationship between cannabis use and PTSD symptoms 

is involvement in criminal activities. Indeed, a recent longitudinal study has found that the 

heavy chronic cannabis use trajectory group as compared with the no use of cannabis 

trajectory group was associated with an increased likelihood of shooting (or hitting) 

someone with a weapon.38 In such cases, the individual may be exposed to traumatic events.

Several psychological processes may also be involved to explain the relationship between 

the trajectories of cannabis use and PTSD symptoms. As noted in the Introduction section, 

there is evidence that the use of cannabis is related to delinquency and low self-control.39–42 

Earlier delinquency, low self-control, depressive symptoms, victimization, and sexual assault 

have been found to be associated with later PTSD.7, 19–22, 43 However, the association 

between the trajectories of cannabis use and PTSD symptoms was significant with control 

on delinquency, low self-control, depressive symptoms, victimization, sexual assault, and 

demographic factors (gender, race/ethnicity, and age). Several other trait mechanisms could 

be examined in future research, including such traits as internalizing disorders and poor 

cognitive functioning.37

The participants in the early quitting trajectory group who quit using cannabis by age 29 did 

not statistically differ from the participants who were in the no cannabis use trajectory group 

in terms of having PTSD symptoms at age 36. This study shows the important role that early 

quitting plays in reducing the probability of PTSD symptoms. Such information will serve 

as a guide to intervention programs for PTSD.

Limitations

The sample consisted of inner city African American and Hispanic adults tracked from 

adolescence through their mid 30s. Further studies should include other ethnic groups. Our 

data are based on self-reports. However, studies have shown that the use of this type of self-
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report data yields reliable results.44 The absence of any generally accepted explanations of 

the causal or biological45, 46 mechanisms that link earlier trajectories of cannabis use to later 

PTSD symptoms is another limitation of this approach. Also, there is some controversy in 

the field as to the best criteria for deciding on the number of trajectory groups. We used the 

generally accepted convention of using the smallest BIC as the basis for estimating the 

number of trajectory groups. Lastly, PTSD symptoms were assessed only at the last time 

point. Future studies should assess the symptoms of PTSD at multiple time points as PTSD 

symptoms may present at one or more developmental stages.

Despite these limitations, the study supports and adds to the literature. Unlike most research 

that focuses on one point in time, we assess cannabis use over a span of up to 22 years. The 

prospective nature of the data allowed us to go beyond a cross-sectional analysis and to 

consider the temporal sequencing of variables. Trajectory analysis using a growth mixture 

model also allowed us to observe the patterns of cannabis use during significant 

developmental stages across the lifetime. In addition, the study contributes to a set of 

findings relating to different trajectories of cannabis use beginning in adolescence associated 

with adult PTSD symptoms in a sample of African American and Puerto Rican individuals 

living in an urban area of New York City.

Conclusions

The results underscore the value of a person-centered approach to understanding the 

relations between cannabis use and PTSD symptoms during the transition from adolescence 

to adulthood. The findings provide information that PTSD symptoms in the mid 30s can 

possibly be reduced by decreasing the chronic cannabis use trajectory group, the late 

quitting trajectory group, and the moderate cannabis use trajectory group. Future research 

with larger and more diverse samples of individuals at different developmental stages is 

necessary to examine further the association of the trajectories of cannabis use with PTSD 

symptoms.
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Figure 1. 
Developmental Trajectories of Cannabis Use Extending from Adolescence to age 36

Note. Answer options for cannabis use: 0 = never; 1 = a few times a year or less; 2 = about 

once a month; 3 = several times a month; 4 = once a week or more
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nd
 a

ge
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on
tr
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on
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ro
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 w
er
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st
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ig
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in
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so
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5.
 T
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se
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th
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en
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sa
m

pl
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 T

he
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se
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5)
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