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Abstract

Background—Several studies have linked marijuana use with a variety of health outcomes 

among young adults. Information about marijuana’s long-term health effects is critically needed.

Methods—Data are from a ten-year study of 1,253 young adults originally recruited as first-year 

college students and assessed annually thereafter. Six trajectories of marijuana use during college 

(Non-Use, Low-Stable, Early-Decline, College-Peak, Late-Increase, Chronic) were previously 

derived using latent variable growth mixture modeling. Nine health outcomes assessed in Year 10 

(modal age 27) were regressed on a group membership variable for the six group trajectories, 

holding constant demographics, baseline health status, and alcohol and tobacco trajectory group 

membership.

Results—Marijuana trajectory groups differed significantly on seven of the nine outcomes 

(functional impairment due to injury, illness, or emotional problems; psychological distress; 

subjective well-being; and mental and physical health service utilization; all ps<.001), but not on 

general health rating or body mass index. Non-Users fared better than the Late-Increase and 

Chronic groups on most physical and mental health outcomes. The declining groups (Early-

Decline, College-Peak) fared better than the Chronic group on mental health outcomes. The Late-

Increase group fared significantly worse than the stable groups (Non-Use, Low-Stable, Chronic) 

on both physical and mental health outcomes.

Conclusions—Even occasional or time-limited marijuana use might have adverse effects on 

physical and mental health, perhaps enduring after several years of moderation or abstinence. 

Reducing marijuana use frequency might mitigate such effects. Individuals who escalate their 

marijuana use in their early twenties might be at especially high risk for adverse outcomes.
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1. Introduction

Marijuana use is highly prevalent, with approximately one in ten U.S. adults and one-third 

of college students having used during the past year (Johnston et al., 2014; Substance Abuse 

and Mental Health Services Administration, 2014). Recent legislative trends toward 

decriminalization and legalization have been accompanied by declining perceptions of 

marijuana’s harmfulness (Johnston et al., 2014; Substance Abuse and Mental Health 

Services Administration, 2014). Given that emerging adulthood is a critical developmental 

stage with respect to identity exploration and establishing long-term adult roles, the 

consequences of marijuana use during this period could be substantial and enduring (Arnett, 

2005). Young adulthood is also the peak developmental period for marijuana use and related 

problems (Substance Abuse and Mental Health Services Administration, 2014).

Public perceptions notwithstanding, abundant research evidence from both cross-sectional 

and longitudinal studies supports the association between marijuana use and a variety of 

psychosocial and health outcomes, especially when use begins early or is frequent, although 

not all studies have controlled for potential confounds such as alcohol and tobacco use (for 

reviews, see Hall, 2015; Joshi et al., 2014; Thomas et al., 2014). For example, marijuana use 

has been linked to psychosis (Di Forti et al., 2015; Di Forti et al., 2009; Fergusson et al., 

2005; Hall, 2015; Henquet et al., 2005; Moore et al., 2007; van Os et al., 2002), bipolar 

disorder (Lagerberg et al., 2014), and major depression (Juon et al., 2011; Lynne-Landsman 

et al., 2010). The apparent dose-response relationship is particularly concerning given the 

increasing potency of marijuana during the past several decades (Mehmedic et al., 2010). 

Marijuana’s physical health effects include respiratory outcomes such as chronic bronchitis, 

airway inflammation, and decreased pulmonary function (Joshi et al., 2014; Tashkin, 2013), 

as well as increased risk for cardiovascular disease and acute cardiac events (Jouanjus et al., 

2014; Mittleman et al., 2001; Mukamal et al., 2008; Thomas et al., 2014). Accordingly, 

some evidence indicates that health care utilization is higher for frequent marijuana users 

than non-users, namely for respiratory illness and injuries, even when excluding tobacco 

smokers (Polen et al., 1993).

Studies using group-based trajectory modeling can provide a more complete picture of the 

association between marijuana use patterns during adolescence and health outcomes in 

young adulthood. Despite methodological differences (e.g., frequency measures, age ranges, 

number of trajectory groups), certain commonalities emerge from the existing research 

utilizing this method. Most include a group that abstains from marijuana use, a group that 

consistently uses infrequently, and a group that consistently uses at high frequencies (Brook 

et al., 2013; Caldeira et al., 2012; Homel et al., 2014; Schulenberg et al., 2005). Many 

studies also identified groups with increasing or decreasing frequency of use over time 

Arria et al. Page 2

Drug Alcohol Depend. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



(Brook et al., 2013; Caldeira et al., 2012; Ellickson et al., 2004; Schulenberg et al., 2005) or 

with different ages of onset (Flory et al., 2004).

In these studies, the trajectory groups that abstain from marijuana use throughout 

adolescence and young adulthood generally fare best in terms of education, employment, 

health, and social outcomes (Brook et al., 2013; Caldeira et al., 2012; Ellickson et al., 2004; 

Flory et al., 2004; Homel et al., 2014; Schulenberg et al., 2005). In contrast, the chronic 

trajectory groups generally exhibit poor outcomes related to employment and finances 

(Brook et al., 2013), education (Homel et al., 2014), alcohol and tobacco use (Schulenberg 

et al., 2005), and mental health (Brook et al., 2011; Caldeira et al., 2012). Even among an 

“early high” trajectory group (i.e., frequent use at age 13 that declined and stabilized by age 

18), self-ratings of overall health at age 29 were significantly lower relative to the other 

trajectory groups (Ellickson et al., 2004). Nevertheless, few studies have examined young 

adult outcomes related to physical and mental health, and more comprehensive measures of 

these outcomes are needed. Additionally, previous studies have been limited in their ability 

to account for alcohol and tobacco use, which covary with marijuana use (Jackson et al., 

2008).

The present study builds on our team’s prior work examining health outcomes in young 

adulthood in relation to marijuana use trajectories during college (Caldeira et al., 2012). 

Among a sample of 1,253 college students studied over seven years, we identified six 

distinct trajectories of marijuana use frequency spanning the first six years of the study (see 

Figure 1), which—as noted above—were significantly associated with several health 

outcomes in the seventh year, even after adjusting for baseline health status, demographics, 

alcohol use, and tobacco use. The present study aims to extend this prior research to evaluate 

what, if any, relationship might exist between marijuana use trajectory group membership 

during college and self-reported health outcomes measured in Year 10 (i.e., nine years post-

matriculation). An important goal of this work was to replicate our earlier models to 

understand whether the observed associations with certain health outcomes would persist as 

participants approached age 30. We hypothesized that marijuana trajectory group 

membership would be significantly associated with health outcomes in Year 10, even after 

accounting for alcohol and tobacco use, demographics, and baseline health status.

2. Methods

2.1. Study design

Data were collected as part of the College Life Study, which followed a cohort of 1,253 

individuals originally recruited in 2004 as incoming freshmen at one large public university 

(Arria et al., 2008; Vincent et al., 2012). After screening the entire incoming class of 

students ages 17 to 19 (82% response rate), a sample was selected for longitudinal follow-

up, with oversampling of individuals who used an illicit drug at least once during high 

school. Baseline and annual follow-up assessments through Year 8 included a personal 

interview and self-administered questionnaires. Follow-up assessments were scheduled 

throughout the academic year (i.e., September through May) to coincide approximately with 

each individual’s baseline anniversary. A 30-minute web-based assessment was conducted 

in Year 10. Participants were paid for each assessment. Follow-up rates were excellent, with 
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74% of the original cohort completing the Year 10 assessment. The study was approved by 

the university’s IRB. Informed consent was obtained. Interviewers were trained extensively 

in procedures for maintaining confidentiality.

2.2. Participants

The analysis sample consisted of the 932 individuals (43% male, 73% white, 5% Hispanic) 

who completed the Year 10 assessment (modal age 27). Attrition was significantly higher 

for men than women (34% vs. 18%, p<.001) but did not differ significantly by race, parental 

education, or marijuana trajectory group membership. Mean neighborhood income of family 

of origin was slightly higher among non-responders (76.7K vs. 72.3K, p<.05).

2.3. Measures

2.3.1. Marijuana, alcohol, and tobacco trajectory groups—As described by 

Caldeira et al. (2012), latent variable growth mixture modeling was used to identify six 

distinct trajectories of marijuana use, based on the annual observations of past-month 

marijuana use frequency from Year 1 (2004-2005) through Year 6 (2009-2010) of the study 

(see Figure 1). Similar procedures were used to identify seven alcohol trajectory groups and 

five tobacco trajectory groups. For each substance, models were fit assuming a Poisson 

distribution using PROC TRAJ (Jones and Nagin, 2007) in SAS 9.2 (SAS Institute Inc., 

2008). Three separate categorical variables were created to represent trajectory group 

membership for marijuana, alcohol, and tobacco use frequency, respectively (see Caldeira et 

al., 2012).

2.3.2. Baseline alcohol quantity—In Year 1 participants were asked the number of 

drinks they would have on a typical drinking day.

2.3.3. Year 10 marijuana, tobacco, and alcohol use—Frequencies were assessed for 

marijuana use and tobacco cigarette smoking during the past month (0-30 days) and alcohol 

consumption during the past year (0-365 days).

2.3.4. General health outcomes—At both baseline and Year 10, participants rated their 

current health as excellent, good, fair, or poor (Wells et al., 1988). Responses were later 

dichotomized as excellent or not excellent (i.e., good, fair, and poor). Self-reported weight 

and height were used to compute body mass index (BMI) following the standard formula for 

adults. BMI values were then dichotomized as overweight/obese or normal/underweight, 

using the standard cutoff value of 25.0 (Centers for Disease Control and Prevention, 2012).

2.3.5. Year 10 mental health—The 12-item General Health Questionnaire (GHQ) 

measures psychological distress, with higher scores representing a higher level of distress 

symptoms. It was scored using standard methods (Goldberg and Williams, 1988) for a 

possible range of 0-36.

2.3.6. Year 10 life satisfaction—The Satisfaction with Life Scale (SWLS; Diener et al., 

1985), a general measure of global life satisfaction, has previously exhibited convergent 

validity with other measures of subjective well-being. Its five items are each scored on a 
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seven-point Likert scale, with total scores ranging from 5-35. Internal consistency was 

acceptable for both the SWLS and GHQ (Cronbach’s α≥.89 in this sample).

2.3.7. Year 10 physical and mental health service utilization—Participants were 

asked how many times they visited a health professional during the past year for (1) 

problems with their physical health and (2) problems with their “emotions, nerves, or mental 

health.” We abbreviate these constructs as physical health visits and mental health visits.

2.3.8. Year 10 functional impairment—Participants were asked how many days during 

the past year they were limited in their usual activities due to (1) “an accident or injury,” (2) 

“an illness or physical condition,” and (3) “an emotional problem or trouble with your 

nerves.” We abbreviate these constructs as injury days, illness days, and emotion days.

2.3.9. Demographics—Sex, race, and ethnicity (Hispanic, non-Hispanic) were self-

reported. Race was dichotomized as white vs. non-white due to the preponderance of white 

individuals (73%). As a proxy for socioeconomic status of the family of origin, 

neighborhood income of participants’ home during high school was approximated using 

publicly available data on the mean adjusted gross income for their ZIP code 

(MelissaDATA, 2003).

2.4. Statistical analyses

A series of ordinary least squares and Poisson regressions were conducted to examine the 

association between the six-group marijuana trajectory variable and each of the nine health 

outcomes. We assumed a Poisson distribution for the count variables (physical and mental 

health visits; impairment days due to illness, injury, or emotional problems), a normal 

distribution for the scale variables (SWLS, GHQ), and a binomial distribution for the 

dichotomous variables (general health rating, BMI). The four control variables (sex, race, 

ethnicity, parents’ neighborhood income) were included as additional predictors, as were the 

baseline alcohol quantity variable, a baseline health variable corresponding to the Year 10 

health outcome, and the alcohol and tobacco trajectory group variables. For six of the 

outcomes tested (SWLS, mental health visits, physical health visits, illness days, injury days, 

and emotion days), no equivalent baseline measure was available, and therefore baseline 

GHQ score was used as a proxy for overall health. For models in which the overall Wald χ2 

value for the marijuana trajectory group variable was statistically significant (p<.05), all 

possible pairwise comparisons between the groups were evaluated with Bonferonni 

correction for multiple comparisons. To facilitate interpretation of the results of such 

comparisons, estimated marginal means were tabulated for each outcome that was 

significantly associated with the marijuana trajectory group variable.

3. Results

3.1. Health outcomes at Year 10

Among the overall sample at Year 10, approximately one-third (34%) rated their health as 

“excellent” and 58% rated their health as “good.” Approximately half visited a health 

provider for physical health problems at least once during the past year (52%) or had at least 
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one day when their usual activities were limited by illness (46%). Fewer visited a provider 

for mental health problems (16%) or had their usual activities limited by an emotional 

problem (13%). Limiting usual activities due to an accident and/or an injury was reported by 

16%.

3.2. Marijuana use in Year 10

Marijuana use data from Year 10 suggest that relative levels of use did not change 

appreciably between the end of the trajectory interval in Year 6 and the Year 10 follow-up 

(see Table 1). Marijuana use remained highly prevalent in the Chronic (88%) and Late-

Increase (87%) trajectory groups, and members of these groups used more frequently, on 

average, than users in the other groups. A high degree of variability in marijuana use was 

seen among the College Peak group, with only half (50%) continuing their marijuana use in 

Year 10. The large standard deviations in the Chronic, Late-Increase, and College-Peak 

groups reflect the presence of many individuals with daily or near-daily use patterns (i.e., 

50.0%, 26.9%, and 9.0%, respectively, who used marijuana 200 or more times during the 

past year). Data on alcohol and tobacco use in Year 10 are provided in Table 1.

3.3. Overall multiple regression predicting Year 10 health outcomes

As shown in Table 2, marijuana trajectory group membership was significantly associated 

with seven of the nine health outcome variables tested, after controlling for the effects of 

demographics (i.e., sex, race, ethnicity, neighborhood income), baseline alcohol quantity, 

health status (i.e., GHQ score, general health rating, BMI), and the alcohol and tobacco 

trajectory group variables. Specifically, statistically significant differences were observed 

among the marijuana trajectory groups on GHQ and SWLS scores, numbers of visits for 

physical and mental health problems, and number of impairment days due to illness, 

emotional problems, and injuries. Marijuana trajectory group membership was not 

significantly associated with health rating or BMI.

3.4. Rationale for presentation of multiple comparisons

Table 3 displays the results of all possible pairwise comparisons for the seven health 

outcomes that were significantly associated with marijuana trajectory group membership. 

We selected a series of comparisons to highlight due to their potential public health 

significance. First, we compare the Non-Use group with all other groups. Second, we 

compare the groups whose marijuana use declined (College-Peak, Early Decline) to the 

groups whose use remained high or stable (Chronic, Low-Stable). Third, we compare the 

Late-Increase group to the two “stable use” groups (Chronic, Low-Stable). For each set of 

comparisons, we report results first for the mental health outcomes, followed by physical 

health outcomes.

3.5. Comparisons between non-users and other marijuana trajectory groups

Relative to the Non-Use group, the Chronic, Late-Increase, and Early-Decline groups each 

fared significantly worse on the SWLS, mental health visits, and emotion days, but did not 

differ significantly on GHQ. The Low-Stable group had significantly worse (i.e., lower) 

scores on the SWLS and more mental health visits than the Non-Use group, but slightly 
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better (i.e., lower) GHQ scores. The College-Peak group had better SWLS and GHQ scores 

than the Non-Use group, but did not differ on emotion days or mental health visits.

Compared with the Non-Use group, the Chronic and College-Peak groups fared significantly 

worse on illness days and physical health visits but did not differ on injury days. Conversely, 

the Low-Stable group had significantly more injury days than the Non-Use group, but did 

not differ on illness days or physical health visits. The Early-Decline group reported 

significantly fewer injury days than the Non-Use group, but did not differ on illness days or 

physical health visits. The Late-Increase group fared significantly worse than the Non-Use 

group on all three measures.

3.6. Comparisons between decreasing and stable marijuana trajectory groups

Relative to the Chronic group, both the College-Peak and Early-Decline groups reported 

significantly fewer mental health visits. The Early-Decline group did not differ from the 

Chronic group on emotion days, SWLS, or GHQ. The College-Peak group fared 

significantly better than the Chronic group on each of the mental health outcomes we tested. 

Relative to the Low-Stable group, the College-Peak group scored significantly better on the 

SWLS and GHQ, but did not differ on emotion days or mental health visits. Conversely, the 

Early-Decline group scored significantly worse on the SWLS, compared with the Low-

Stable group, but did not differ on emotion days, mental health visits, or GHQ.

The College-Peak group reported significantly more injury days than the Chronic group, but 

did not differ on illness days or physical health visits. By contrast, the Early-Decline group 

fared significantly better than the Chronic group on physical health visits, but did not differ 

on illness or injury days. Relative to the Low-Stable group, the College-Peak group had 

significantly fewer injury days but more physical health visits, and did not differ on illness 

days. The Early-Decline group also had significantly fewer injury days than the Low-Stable 

group, and did not differ on illness days or physical health visits.

3.7. Comparisons between late-increasers and stable marijuana trajectory groups

The Late-Increase group fared significantly worse than the Chronic group on emotion days 

and SWLS score, but did not differ on mental health visits. Compared with the Low-Stable 

group, the Late-Increase group fared worse on emotion days, SWLS score, and mental 

health visits. The Late-Increase group had similar GHQ scores to both the Chronic and Low-

Stable groups.

The Late-Increase group reported significantly more illness and injury days than the Chronic 

group, but did not differ on physical health visits. Compared with the Low-Stable group, the 

Late-Increase group fared significantly worse on illness days and physical health visits, but 

did not differ on injury days.

3.8. Post-hoc analysis

The models on GHQ and SWLS were replicated with dichotomous variables derived based 

on previously established cutoffs of <15 for the SWLS, denoting high levels of 

dissatisfaction (Diener, 2006) and >2 for the GHQ, using the alternative 0 to 12 scoring 
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method (Goldberg and Williams, 1988). As in the original models, the variables on alcohol 

and tobacco trajectory group membership, baseline alcohol quantity, baseline GHQ, and 

demographics were held constant. The marijuana trajectory group variable was not 

significantly associated with probability of high GHQ score (p=.364), which was estimated 

at 30% for the overall sample. Estimated probability of low SWLS score was 6% for the 

Non-Use group, 7% for College-Peak, 12% for both Low-Stable and Chronic, and 16% for 

Early-Decline (overall p=.014), although none of the pairwise comparisons were statistically 

significant.

4. Discussion

In this study of young adults assessed annually for ten years since college entry, the 

trajectory of students’ marijuana use patterns during and immediately following college was 

significantly associated with seven health outcomes measured in their late 20s, even after 

accounting for background risk factors and concomitant rates of change in alcohol and 

tobacco use. Whereas an earlier report on this sample documented marijuana-related 

differences in health outcomes in Year 7 (Caldeira et al., 2012), the present findings indicate 

that many of those differences persisted in Year 10. Results were largely consistent with 

prior findings in that the Non-Use group tended to exhibit the best health outcomes, while 

the Chronic and Late-Increase groups tended to fare the worst.

Overall, individuals who followed a trajectory of minimal or non-use of marijuana during 

the first six years of the study had significantly better health outcomes than most of the other 

marijuana trajectory groups. Importantly, these health outcome differences encompassed 

measures of functional impairment due to illness, injuries, and emotional problems, health 

service utilization for physical and mental health problems, and subjective well-being. 

Although more subtle than typical morbidity and mortality measures, these types of 

measures have particular utility in a high-functioning young adult population because they 

might be indicative of early stages of developing more serious health problems. We cannot 

say whether any of the observed differences might be considered clinically significant, yet 

the differences in service utilization alone highlight the potential for substantial long-term 

personal and economic impacts of marijuana use.

In this sample, individuals whose marijuana use declined over time appeared to have better 

mental health outcomes than their counterparts who maintained stable marijuana use 

trajectories. This was particularly true of the College-Peak group, which fared better than the 

Chronic group on all four of the mental health measures tested, and better than the Low-

Stable group on the SWLS and GHQ. Results support and extend prior evidence by 

Schulenberg et al. (2005) who observed that individuals who decreased their use by their 

early 20s (the “Fling” group) fared better than others who increased their use during young 

adulthood on measures of education, employment, and financial independence. Research on 

the mental health status of individuals in recovery would be highly informative to confirm 

whether or not mental health problems are reduced following sustained periods of 

abstinence. Alternatively, although we accounted for the influence of many baseline 

characteristics, we cannot rule out the possibility that results could be attributable to 
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unmeasured third factors associated with both psychological well-being and resilience to 

becoming dependent on marijuana.

While the focus of the present study was on the possible longer-term impact of earlier 

patterns of marijuana use during college, it is possible that substance use during the 

intervening years might contribute to the variation in health outcomes. Future research with 

college students should examine the continuity of patterns of use from college through 

adulthood in relation to health outcomes.

Results are consistent with prior studies (Ellickson et al., 2004; Flory et al., 2004) that 

emphasize that early age of marijuana use initiation is associated with a greater likelihood of 

negative outcomes, relative to individuals with later onset of use. In the present study, 

individuals who established a heavier use pattern earlier in life (i.e., Early-Decline group) 

fared worse than those with onset during college (i.e., College-Peak group), even though 

both groups later reduced their use. Although both of these groups exhibited better mental 

health outcomes compared with those who did not reduce their use (i.e., Chronic group), the 

advantages were less pronounced among those with an earlier onset.

The finding that the Late-Increase group exhibited particularly poor health outcomes relative 

to all other groups—including the Chronic group—supports and extends prior research on 

the relationship between late-onset marijuana use and mental health problems such as 

depression (Brook et al., 2011; Juon et al., 2011). Schulenberg et al. (2005) found that 

individuals with no or low use at age 18 who increased their marijuana use through young 

adulthood experienced a range of adjustment difficulties, while Flory et al. (2004) found that 

late-onset marijuana users who continued to increase their use were more dysfunctional and 

had worse psychosocial outcomes than non-users. These results suggest that a later age of 

onset might not protect marijuana users from adverse mental health outcomes, and might be 

a marker for declining psychological functioning. Confirming these findings is particularly 

important given that young adulthood is the peak period of risk for onset of many 

psychiatric disorders.

Additional research is also critically needed to understand how increasing marijuana use 

during this period might contribute to increased risk for physical health problems. Physical 

health outcomes in the Late-Increase group were as bad as or worse than in the Chronic and 

Low-Stable groups. Although this study provides no evidence of causality, it is plausible 

that sustained and increasing marijuana use patterns might contribute to deteriorating health 

status. It is also plausible that marijuana use might increase after—or even because of—the 

onset of a chronic physical or mental illness. Some evidence indicates that adolescents with 

physical disabilities and chronic health problems are at increased risk for marijuana use 

(Jones and Lollar, 2008).

The growing availability and acceptance of marijuana for medicinal purposes in the U.S. 

lends urgency to the need for a rigorous research agenda aimed at understanding the extent 

to which marijuana use during young adulthood might undermine health and well-being, 

even when it is being used for ostensibly therapeutic purposes. Moreover, the increasing 

acceptance of marijuana and low perceived risk might create a scenario in which individuals 
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with a chronic mental health condition choose to use marijuana as a therapeutic option rather 

than seeking conventional medical care.

Findings must be interpreted in light of the study’s limitations. Generalizability to students 

at other colleges or in other geographic regions is unknown, but is likely to be reasonably 

good for students at other large public universities with comparable levels of marijuana use. 

Despite having established and maintained rapport and trust with the cohort throughout a 

decade of assessments, we cannot say how the results might have differed if health outcomes 

had been assessed via interview rather than online survey. Clinical health assessments were 

not conducted, and some of the observed differences in health outcomes were modest. 

Nevertheless, the fact that present findings are largely consistent with findings from a 

similar set of health outcomes assessed three years earlier suggests that the observed 

differences in health outcomes are meaningful. We found no evidence of attrition bias in 

relation to marijuana trajectory group membership, yet we cannot rule out the possibility 

that individuals with worse health outcomes might have been underrepresented at Year 10. It 

is possible that the present findings might underestimate the true magnitude of any 

relationships between marijuana use trajectories and health outcomes. Finally, because of 

our prospective focus, marijuana use that was concurrent with the observed health outcomes 

was not a focus of this research; studies describing the post-college marijuana use 

trajectories in this sample are forthcoming.

Future research using prospective designs with even larger samples should include other 

potential moderators and mediators of the association between marijuana use and health 

outcomes. For example, it is plausible that transient withdrawal symptoms, such as disrupted 

sleep and changes in mood, experienced by individuals with a chronic pattern of marijuana 

use might partially account for differences in self-reported acute health problems or 

exacerbate underlying health issues. Moreover, background variables that might influence 

risk for trajectory group membership could be included in such future studies to gain a more 

complete understanding of the processes by which marijuana influences health outcomes.

This study illustrates the utility of group-based trajectory modeling for understanding the 

relationships between marijuana use patterns and subsequent health outcomes. An important 

strength is our longitudinal design with high follow-up rates even after ten years, as well as 

our ability to account for trajectories of alcohol and tobacco use, which tend to covary with 

marijuana use (Gray et al., 2011; Jackson et al., 2008). The ability to examine a diverse set 

of both physical and mental health outcome measures, which are complementary to the 

assessment batteries of prior studies, strengthens our confidence in the contribution of the 

present findings to the broader literature on marijuana and health outcomes.

Findings highlight the possibility that the longer-term health effects of frequent marijuana 

use might be mitigated if students successfully cut back on their use. College is an 

opportune time to identify and intervene with individuals who have a prior history of 

marijuana use during adolescence to prevent further escalation of use, or to prevent others 

from initiating use. Increasing college students’ recognition of how their marijuana use 

affects their health and functioning—and convincing them that intervention is warranted—

poses a major challenge even among individuals who meet criteria for marijuana 
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dependence (Caldeira et al., 2009). Even if abstinence is not immediately achieved, the 

present findings support the possibility that health outcomes might be significantly improved 

by reductions in use over time. Results highlight the potential importance of developing and 

evaluating efficacious intervention strategies to prevent the escalation of marijuana use.
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Figure 1. 
Marijuana use trajectories (N=1,253).

This figure was originally printed in Caldeira, K.M., O'Grady, K.E., Vincent, K.B., Arria, 

A.M. (2012). Marijuana use trajectories during the post-college transition: Health outcomes 

in young adulthood. Drug and Alcohol Dependence. 125(3), 267-275. doi:10.1016/

j.drugalcdep.2012.02.022.
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