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Abstract  

Background. Two major theories aid in explaining the association between anxiety and cannabis 

use: a symptom-driven pathway (heightened anxiety precedes greater cannabis use) and a 

substance-induced pathway (greater use precedes heightened anxiety). Although the co-

occurrence of cannabis use and anxiety symptomology is well-established, less is known about 

the temporal sequence of cannabis use and anxiety symptomology over the course of young adult 
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development.  Methods. Data are from an ongoing, longitudinal, cohort study. All prospective 

analyses used data from wave 8, when participants were between the ages of 17 and 20, through 

wave 13, when participants are between ages 21 and 24 (N = 2,995). Data were set up in 

accelerated longitudinal design in which we estimated a series of latent difference score models 

between anxiety and cannabis use from 17 to 24 years old. Models were estimated for men and 

women, separately. Results. For the overall sample and men, greater cannabis use predicted 

greater subsequent increases in anxiety; however, greater anxiety symptoms were associated with 

decreasing cannabis use. For women, results were more complex. A positive association was 

noted between prior, trait-like levels of anxiety predicting greater change (increasing) in anxiety 

symptomology. However, when change is predicted by prior change we see that cannabis use 

decreases among women who have recently experienced an increase in anxiety. Conclusion. 

The nuanced set of results from this study support a dynamic interplay between anxiety 

symptoms and cannabis use, with important sex differences observed. Overall, our results pave 

the way for rethinking our guiding theories to include a more robust, flexible, and dynamic 

model for understanding associations between substance use and mental health symptomology 

during a key period of development. 

1. Introduction  

Besides alcohol, cannabis is the most used substance among young adults (ages 18 to 25), 

with 34.5% (11.6 million) reporting past year use, and men reporting greater cannabis use than 

women (Khan et al., 2013; SAMHSA, 2021). Many young adults also experience the onset or 

continuation of mental health problems, such as anxiety, which can vary by sex (women report 

greater anxiety symptoms than men; McLean et al., 2011). Epidemiological research reports 

general anxiety symptoms have increased over the past decade (5.1% to 6.8%), with young 
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adults reporting the greatest increases in anxiety (7.9% to 14.6%) and similar increases noted for 

men and women (Goodwin, Weinberger, Kim, Wu, & Galea, 2020). Anxiety symptomology 

often co-occurs with substance use and substance use disorders, with a recent meta-analysis 

reporting high rates of cannabis use disorder among individuals with generalized anxiety 

disorder, and vice versa (Onaemo et al., 2021). 

The co-occurrence of cannabis use and anxiety is well-established, however less is 

known about the developmental, temporal, sequence of cannabis use and anxiety symptomology. 

In general, there are two major theories that address the issue of directionality. The first is a 

symptom-driven pathway, in which anxiety symptomology precedes greater cannabis use. As one 

believes that cannabis use can be a method for coping with anxiety, heavy use can be established, 

which could potentially lead to negative consequences (Khantzian, 1985). The second is the 

substance-induced pathway, which posits that prolonged use of cannabis can prompt or 

exacerbate severity of anxiety symptomology (Ehlers et al., 2019; Schuckit, 2006). This can 

occur when heavier doses of THC (the psychoactive component of cannabis) are consumed in 

the immediate term but also among those who use cannabis more regularly (Sharpe et al., 2020). 

Results from multiple cross-sectional studies across various populations reveal a robust 

and positive association between cannabis use and anxiety symptomology, with some research 

noting differences between men and women (Khan et al., 2013; McLean et al., 2011). However, 

a recent meta-analysis of longitudinal studies reported inconsistency in terms of temporal 

associations between cannabis use and anxiety, with some studies supporting a symptom-driven 

pathway, others supporting a substance-induced pathway, some noting no directional pathways, 

and others reporting reverse effects such that greater cannabis use is associated with less anxiety 

(Garey et al., 2020). For example, a large prospective study of Australian young adults showed 
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support for a substance-induced pathway such that those who began using cannabis before 15 

years old, and kept steadily using cannabis into their early 20‟s, were more likely to report 

symptoms of an anxiety disorder later in young adulthood; however, early anxiety 

symptomology did not predict later cannabis use (Hayatbakhsh et al., 2007). Others have 

supported a symptom-driven model noting anxiety symptomology is associated with greater odds 

of cannabis use and transitioning from a non-use to cannabis use during the study (Stapinski et 

al., 2016). In contrast, a large cohort study of Swedish young adults reported no longitudinal 

associations between early cannabis use and later anxiety symptomology or vice versa 

(Danielsson et al., 2016). These mixed results are consistent with a recent review of longitudinal 

studies in which Garey and colleagues (2020) stated “there still remains no clear, consistent 

evidence for the temporal sequencing of anxiety and cannabis use” (p.348). The authors do note, 

however, plausible shared vulnerabilities that differ across sex as a potential explanation of 

mixed results among longitudinal studies.  

Sex is known to affect both prevalence of anxiety (Copeland et al., 2014) as well as 

prevalence of cannabis use (Lev-Ran et al., 2014), with the former being higher in women and 

the latter higher in men (Goodwin et al., 2020; Khan et al., 2013; McLean et al., 2011). 

However, there is little research on whether temporal associations between anxiety and cannabis 

use differ for men and women. One cross-sectional study showed cannabis use to be a better 

indicator of poor mental health in women than men (Van Gastel et al., 2014). However, a three-

year prospective study reported that the majority of results regarding effects of early cannabis on 

later anxiety symptomology and vice versa were similar for men and women (Danielsson et al., 

2016). Thus, further work is needed to understand heterogeneity in temporal sequencing of 

cannabis use and anxiety symptoms between men and women.  
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1.1.The Present Study 

Given the relatively nescient literature, the present study aims to better understand 

directionality between anxiety symptomology and cannabis use among young adults and how 

this may vary between men and women. To accomplish study aims, we tested two competing 

theoretical models. First, in line with symptom-driven pathway, we examined whether higher 

levels of anxiety were associated with subsequent increases in cannabis use (Aim 1). Second, in 

line with substance-induced pathway, we assessed whether higher levels of cannabis use were 

associated with subsequent increases in anxiety symptomology (Aim 2). Finally, to assess how 

associations between cannabis use and anxiety symptomology vary by sex, we estimated 

separate models for men and women. To provide readers with a visual representation of 

emergent results, we use coefficients from our final models and simulate increases in cannabis 

use to examine the long-term effects on anxiety symptomology and vice versa. Though the 

present study is testing multiple theories that provide context for directionality, we should note 

that all results are exploratory. We do not have any a-priori, directional, hypotheses given mixed 

results in the literature. 

2. Methods  

2.1. Participants and Procedures  

Participants are from two cohorts of students in 6th and 7th grade in 2008 initially 

recruited from 16 middle schools in Southern California for an evaluation of a voluntary after-

school substance use prevention program (D‟Amico et al., 2012). Cohorts were followed 

annually across 13 waves through 2020. Participants who do not complete a particular survey 

wave remain eligible to complete all subsequent waves. Wave-to-wave retention rates average 

85% across all 13 waves, and 90% from age 18 forward (waves 8-13). A multivariate logistic 
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regression analysis was conducted to determine whether retention at wave 13 (in wave 13 vs. 

not) was predicted by substance use or demographics at wave 12. It was found that retention 

from wave 12 to wave 13 was not predicted by wave 12 past-month use of alcohol, cannabis, or 

cigarettes, similar to all previous waves; however, retention was slightly higher among females 

than males (89.5% vs. 85.6%, respectively; OR (95% CI) = 1.33 (0.85, 1.89), p = 0.02) and 

among those who were younger versus older (mean age = 22.5 vs. 22.9 at wave 12, respectively; 

OR (95% CI) = 0.59 (0.51, 0.68), p <.0001)All prospective analyses used data from wave 8, 

when participants were between the ages of 17 and 20, through wave 13, when participants were 

between ages 21 and 24 (N = 2,995). Characteristics of the sample can be found in Table 1 (and 

Supplement Table 1).  

2.2. Measures 

2.2.1. Background covariates.  Participants reported age, sex at birth (female vs. male), 

race/ethnicity [non-Hispanic white (reference), non-Hispanic black, Hispanic, Asian, and 

Other/Multiracial], and mother‟s education (dichotomous indicator of family socioeconomic 

status; 1=“high school or less”, 0 = “greater than high school”). We also controlled for 

intervention status at wave 1 in 2008 (note that intervention effects on substance use were no 

longer significant after wave 3).  

2.2.2. Cannabis use. Participants reported the number of days they used cannabis in the past 

month (0 to 30 days) for waves 8 through 13.   

2.2.3. Anxiety. The GAD-7 (Spitzer, Kroenke, & Williams, 1999; α = .94 to .95 across waves) 

assessed symptoms of anxiety at waves 8 through 13. Items included symptoms such as feeling 

nervous, anxious, or on edge and not being able to stop or control worrying in the past two 
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weeks. Items were rated on a scale from 0 = not at all to 3 = nearly every day and summed (total 

score range 0 – 21).  

2.3. Analytic plan  

 Because data were set up in naturally occurring cohorts (e.g., age), an accelerated 

longitudinal cohort design was used. This creates a planned missing data pattern such that 

participants only contribute data at time points in which they were in the study. Because our 

metric of time is age (rather than follow-up wave), we are able to model developmental 

trajectories of anxiety symptoms and cannabis use from ages 17 to 24 years old.  

2.3.1. Latent difference score model.  A series of latent difference score models (Grimm et al., 

2016) were estimated to address study aims (see Figure 1 for conceptual model). The following 

procedures were carried out with the full sample and separate models for men and women. 

Latent difference score models provide various levels, and types, of prediction at the within- and 

between-person level of analysis. For the purposes of this study, we focus on the two within-

person parameters estimated in the model. The first is the proportional coupling parameter, 

which models the lagged effect of changes in, for example, cannabis use at a given age resulting 

from an individual‟s level of anxiety symptoms at the prior age (e.g., symptom-driven model). 

One would interpret a significant, positive, effect of this proportional coupling parameter as an 

individual‟s level of anxiety at age t is associated with positive changes (e.g., greater use) in 

cannabis use from age t to t+1. Thus, this would imply that both lower initial levels of anxiety 

symptoms are associated with smaller but positive change in cannabis use, and that higher initial 

levels of anxiety symptoms are associated with larger, positive changes in cannabis use. 
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The second component is the dynamic coupling parameter. Here, we examine how 

lagged change (rather than level) in one variable is associated with subsequent change in another 

variable. Though these two parameters (proportional and dynamic coupling parameters) may 

seem similar, including both adds substantive information. For example, it may be that changes 

in cannabis use are affected by specific levels of anxiety, but these changes in cannabis use are 

further accelerated when anxiety symptoms have recently increased. A significant positive effect 

would imply that increases in anxiety symptoms between two years in age (e.g., 18 and 19 years 

old) is associated with positive changes in cannabis use (e.g., greater use) between two 

subsequent time points for a given individual (e.g., 20 and 21 years old). This would imply that 

smaller changes in anxiety between two ages are associated with smaller increases in cannabis 

use at the next age, whereas larger changes in anxiety are associated with greater increases in 

cannabis use at the next age. As recommended by Grimm et al., (2016) we have constrained each 

set of lagged effects to be equal over time for parsimony and to allow for replication 

2.3.2. Missing data. Prior to setting up data in an accelerated longitudinal design (N=2,507) in 

order to have enough people in the „tails‟ of our developmental cohort we removed 23 

individuals (which is .009% of the sample) who were age 16 (n = 11), age 21 (n = 4), and age 22 

(n = 8) years old at wave 8 (N = 2,484). Due to missing data on some variables in our models, 

our final analytic sample size is 2,284. We used the robust maximum likelihood estimator, which 

can accommodate missing data and non-normality on all outcome variables, and provide 

unbiased and consistent estimates. 

3. Results 

For our final bivariate model, we only describe the two within-person lagged coupling 

parameters in the text below. However, in an effort to be thorough and provide readers with a 
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full understanding of how cannabis use and anxiety symptoms use are associated we have 

developed a comprehensive supplemental materials document where we provide methods, 

results, and discussion for each of the univariate models as well as the final bivariate model.  

3.1. Associations between Anxiety and Cannabis Use for the Whole Sample  

Table 2 provides effects of coupling parameters (proportional and dynamic) as well as 

mean and variances of the intercept and constant change components for each construct in our 

final model. We have also included figures of significant lagged effects for each model (see 

supplemental Figures 2-4).  

In terms of proportional coupling parameters (see supplemental Figure 2), results 

supported a substance-induced pathway in that anxiety symptoms increased more rapidly for 

individuals reporting greater prior levels of past month cannabis use. Interestingly, effects for the 

symptom-driven pathway are opposite of what was expected with results showing changes in 

cannabis use decreasing among individuals reporting higher prior levels of anxiety. Table 2 (see 

supplemental Figure 2) also presents dynamic coupling parameters. Here, results support a 

substance-induced pathway such that greater, prior, increases in cannabis use (e.g., from 17 to 18 

years old) are associated with greater change (increases) in anxiety (e.g., from 18 to 19 years 

old). No significant effect emerged for changes in anxiety predicting changes in cannabis use 

over time.  

3.1.1. Visual representation of effects. We provide visual representations of anxiety and 

cannabis use for a prototypical young adult to explore what happens to anxiety when we force 

increases in cannabis use and vice versa. As shown in Figure 2a, a hypothetical young adult 

starts with average levels (i.e., intercept values) of anxiety (score of 4) and cannabis use (average 

of 1.5 days per month) at age 17. We then forced increases in cannabis use by 2 additional days 
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per month for each year from ages 18 to 21. As cannabis use increases to nearly 10 days per 

month by age 21, we see rapid increases in anxiety symptomology, which peaks at age 21. Of 

note, even when we force cannabis use to subside back to its initial value, anxiety symptoms still 

remain stably high through age 24.  In Figure 2b, we do the opposite by forcing changes in 

anxiety symptoms (1 symptom increase per year through age 21) to understand effects on 

cannabis use. As anxiety symptoms increase from 17 to 21 years old, cannabis use remains 

consistently low (peaking at 3 days per month at age 20) before reducing to zero days of 

cannabis use by age 24.  

3.2. Associations between Anxiety and Cannabis Use for Men and Women 

3.2.1. Men. Table 2 provides final estimates of our latent difference score for men. 

Results for the proportional coupling parameters followed that of the full sample with support 

for the substance-induced pathway and an opposite effect (negative) for the symptom-driven 

pathway. In support of a substance-induced pathway, results revealed prior levels of cannabis use 

(i.e., higher use) are associated with greater subsequent increases in anxiety. Interestingly, an 

opposite effect (negative) for the symptom-driven pathway indicates prior levels of anxiety (i.e., 

greater anxiety symptoms) are associated with less change in cannabis use (e.g., decreasing 

cannabis use; see Supplemental Figure 3). No dynamic coupling parameters emerged.  

3.2.2. Women. In contrast, the model for women showed a different pattern than both the 

full sample and among men (see Table 2 for parameter estimates). For the proportional coupling 

parameters, we show support for both symptom-driven and substance-induced models such that 

prior levels of cannabis use are associated with greater subsequent increases in anxiety. 

However, for women, greater prior anxiety symptoms are associated with greater increases in 

cannabis use (see Supplemental Figure 4). Thus, women tend to show greater increases in 
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cannabis use from, for example, age 18 to 19, for those reporting higher prior levels of anxiety at 

age 18.  

Women also showed a very different pattern for the dynamic coupling parameters, with 

results noting significant, but negative associations, for both symptom-driven and substance-

induced pathways. Results indicated greater previous increases in cannabis use (e.g., greater 

change) are associated with less change in anxiety symptoms (see Supplemental Figure 4). For 

example, changes in anxiety symptoms from 18 to 19 years old decreased more rapidly among 

individuals who experienced greater previous changes in cannabis use from 17 to 18 years old. 

We see the same effect for the other dynamic coupling parameter. Prior increases in anxiety 

symptoms are associated with decreases in cannabis use (negative effect). Thus, keeping with the 

same example, cannabis use from 18 to 19 years old decreased when women experienced greater 

previous changes (e.g., increasing) in anxiety from 17 to 18 years old. 

3.3.3. Visual representation of effects. We plotted a hypothetical male (Figure 3a) and 

female (Figure 3b), forcing changes in cannabis use as noted above. For men, forced changes in 

cannabis use (peak 10 days/month at age 20 and 21) show similar patterns with the full sample, 

noting rapid increases in anxiety (a three-symptom increase by age 21), which stabilize through 

age 24, even after cannabis use decreased. For women, however, these same forced increases in 

cannabis use have very little effect on anxiety, with women showing only a 1-symptom increase 

in anxiety from 17 to 24 years old.  

On the other side of this dynamic process, we also showed that across both men and 

women prior levels of anxiety are associated with subsequent changes in cannabis use (i.e., 

proportional coupling). For men, this heightened anxiety was associated with less change in 

cannabis use (i.e., less use over time), but for women, heightened anxiety was associated with 
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more change in cannabis use (i.e., more use over time). For men (Figure 4a), forced increases in 

anxiety (as noted above, 1 symptom per year) through age 21 had little effect on cannabis use, 

with men showing only a 1 day increase of use through age 20, which dropped to less than 1 day 

of use by age 24. For women (Figure 4b; note: this model only allowed us to increase anxiety by 

0.5 points per year as it was very sensitive to change), as anxiety increased from 17 to 21 years 

old, cannabis use dropped to zero days per month at age 21, but as anxiety use slowly decreased 

through age 24, cannabis use rose exponentially from zero to 7.6 days per month by age 24.  

4. Discussion 

 The transition from late adolescence into young adulthood is a time of numerous 

developmental changes and a time when cannabis use peaks. With all the challenges and choices 

that young adulthood brings, it is not surprising that during this period of life mental health 

symptoms, such as anxiety fueled by worry about the future, may begin to emerge (Copeland et 

al., 2014; Gustavson et al., 2017). We attempted to provide more clarity on longitudinal 

associations between cannabis use and anxiety symptomology during this developmental period 

by testing two theories: symptom-driven and substance-induced pathways. Our results both 

support and refute prior literature. That is, support for specific pathways emerged; however, we 

also note several instances where a negative association between cannabis and anxiety emerged. 

Overall, results point to a complex and dynamic interplay between anxiety symptoms and 

cannabis use, which varies across men and women.   

In the full sample model, after accounting for constant change over the course of the 

study, we show support for substance-induced pathways at both levels of analysis (proportional 

and dynamic coupling parameters). Young adults reporting greater previous, trait-like, levels of 

cannabis use had greater increases in anxiety symptoms, with this pattern also emerging when 

Jo
ur

na
l P

re
-p

ro
of



examining dynamic effect processes (i.e., change-to-change). However, unexpectedly, we also 

noted that individuals reporting greater previous, trait-like, levels of anxiety reported decreases 

in cannabis use throughout young adulthood. This is in opposition to symptom-driven models 

which posit that greater anxiety is associated with greater cannabis use. Thus, the effect of 

anxiety on cannabis appears to depend on how anxiety is measured. It seems that when anxiety is 

assessed as more trait-like (e.g., point in time), greater levels are associated with less use – 

indicating cannabis may not be a useful mechanism for coping with anxiety. Interestingly, 

though, we show that when anxiety is assessed as a changing system, cannabis use increases. 

Thus, it may be that if anxiety increases year after year, individuals believe that cannabis may 

reduce their symptomology – thus cannabis use increases.  

In an attempt to shed light onto this dynamic interplay, we created plots for hypothetical 

young adults to understand how forced changes in cannabis use may affect long-term anxiety and 

vice versa. First, results supported prior work showing that forced increases in cannabis use not 

only produce rapid escalations in subsequent anxiety, but these effects are lasting, even when 

cannabis use subsides. In contrast, when we forced increases in anxiety, we observed little 

change in cannabis use over time. Thus, although results support a dynamic interplay between 

anxiety and cannabis use (and a negative association between prior anxiety and subsequent 

cannabis use), it appears that increasing cannabis use has a much larger and lasting effect on 

anxiety symptoms. These results are supported in some prior research where some have noted 

that increased anxiety remains even after cessation of cannabis use, and the association between 

early cannabis use and later anxiety is greater among those with a history of daily adolescent 

cannabis use (Degenhardt et al., 2012). 
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We also sought to clarify associations between cannabis use and anxiety for men and 

women and note important similarities and differences across sex. Both models for men and 

women supported a dynamic interplay between anxiety and cannabis use. In particular, for men, 

our results mirrored that of the overall sample, supporting the substance-induced pathway and a 

significant, negative, association between prior levels of anxiety and subsequent changes in 

cannabis use, among proportional coupling parameters. This was also seen in our simulations 

when we forced increases in cannabis use, where men showed a rapid increase in anxiety, which 

was maintained through young adulthood even after cannabis use subsided. When we assessed 

forced changes in anxiety on cannabis use, men‟s cannabis use changed very little . Thus, for 

men we show continued support for the substance- induced pathway and note opposite support 

for a symptom-driven pathway. However, given we show no effects for dynamic coupling 

parameters, this may indicate that for men, associations between cannabis use and anxiety are 

less about how change influences change and more about how prior trait-like aspects of cannabis 

and anxiety influence change.   

For women, a much more complex story emerged. First, for women, the proportional 

coupling parameters supported both a substance-induced and a symptom-driven pathways. In our 

model for women, both dynamic coupling parameters were significant, giving us an opportunity 

to assess the dynamic interplay between cannabis use and anxiety symptoms. For example, it 

seems that when higher prior levels of cannabis use generate increases in anxiety symptoms, this 

recent change in anxiety is realized and is associated with a large decrease in cannabis use. Thus, 

it may be that some women who experience anxiety due to cannabis use are more likely to stop 

using cannabis to alleviate symptoms of anxiety. Support for this has been well documented such 

that those who use cannabis frequently tend to have higher levels of anxiety than those who do 
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not use (Crippa et al., 2009). However, following the dynamic system from the other end, if 

increases in cannabis use are produced by greater prior levels of anxiety, this rapid increase in 

cannabis use is associated with a steady decrease in anxiety symptoms. Therefore, for some 

women, cannabis use may be a way to alleviate anxiety. This result is less consistent in the 

literature, but has recently seen some support in both animal and human studies. For example, 

some studies have found that specific aspects of cannabis, such as Cannabidiol (CBD), reduce 

anxiety behavior in mice (Zieba et al., 2019) and are a potential treatment for anxiety disorders 

(Blessing et al., 2015).  

Overall, results add to the literature on directionality between cannabis use and anxiety 

and provide support for variation across men and women. Although the present study does shed 

light onto dynamic associations between cannabis use and anxiety, it raises important questions 

for future research. These questions mainly reside in how we, as researchers, contextualize 

cannabis use and anxiety: as stable, trait-like constructs or as constructs that change. Depending 

on how cannabis use and anxiety symptoms are conceptualized, support for our tested theories is 

either supported, not supported, or associations are in the opposite direction of what is theorized. 

For example, for the whole sample, we note full support of a substance-induced pathway across 

both estimated parameters; however, we found that greater anxiety is associated with less 

cannabis use, opposite of what a symptom-driven model posits. Thus, results partially support 

the well-established literature noting acute psychiatric symptoms following cannabis use. For 

example, results from a community survey in the 90‟s on adverse effects of cannabis use found 

that acute anxiety or panic attacks were the most common problem noted (Thomas, 1996). More 

recently, a review of the literature addressing effects of cannabis potency on adolescent health 
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showed that high-potency cannabis is associated with greater risk of anxiety and other mental 

health symptomology (Wilson et al., 2019).  

Thus, the question remains, how can we reconcile these divergent results? Although 

contradictory results are typically viewed as problematic, results from the current study represent 

an opportunity to harness the strengths of distinct approaches to begin to form a consensus about 

how we assess change, and, further, what that may mean for future advancements in theory and 

practice. Theories such as the substance-induced pathway and symptom-driven pathway have 

certainly paved the way for uncovering important associations; however, the present study 

provides multiple ways of assessing change that may warrant expansion of these theories. Our 

model for women provides a good example of divergent results. A positive association was noted 

between prior, trait-like levels of anxiety predicting greater change (increasing) in anxiety 

symptomology. However, when change is predicted by prior change we see that cannabis use 

decreases among women who have recently experienced an increase in anxiety. This indicates 

that unlike existing theories, which assume unidirectional linear pathways, our results show a 

more integrated model in which bidirectional pathways between anxiety symptoms and cannabis 

use exist over the course of young adulthood.  

 

 4.1. Limitations and Conclusions  

 Our results should be interpreted in light of several limitations. First, data are self-

reported and thus results are potentially biased due to shared variance. The measurement of 

anxiety (GAD-7) is a self-reported brief survey of anxiety symptoms and a well-established 

screener for possible anxiety disorder, but it is not a diagnostic measure, nor does it distinguish 
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between anxiety disorders (e.g., panic disorder versus social phobia versus generalized anxiety). 

Second, although we do have temporally ordered data, we cannot determine causality, only 

association. Third, although we did address heterogeneity across participant sex, more research 

should be undertaken to address subgroup differences by race/ethnicity and sexual/gender 

identities. 

This study takes an important first step in understanding pathways between cannabis use 

and anxiety symptoms during young adulthood for men and women, and the next step will be to 

continue to examine these pathways among young people who develop distinct (and co-

occurring) diagnosed disorders. Findings fully supported a substance-induced pathway for men; 

however, results for women remain mixed. For those women who experienced increased anxiety 

due to prior cannabis use, cannabis may not be a useful mechanism for symptom relief. 

However, our results also note that when anxiety is a catalyst to greater changes in cannabis use, 

for some women, this greater cannabis use alleviates (reduces) anxiety symptoms. Future 

research should replicate and extend our results. Overall, our results pave the way for rethinking 

our guiding theories to include a more robust, flexible, and dynamic model for understanding 

associations between substance use and mental health symptomology during a key period of 

development. 
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Figure 1. Conceptual latent difference score model for anxiety and cannabis use. Note: 

conceptual model stops at age 20 for visual purposes only. The full model extends to 24 years 

old. Lagged effects labeled with the δ symbol represent proportional coupling parameters. 

Lagged effects labeled with the ξ symbol represent dynamic coupling parameters.  

Figure 2a. Effect of forced changes in cannabis use on anxiety from 17 to 24 years old for the 

full sample. Predicted trajectories for a hypothetical young adult who begins with average levels 

of anxiety and cannabis use (i.e., intercept values) at age 17. We then provide “system shocks” to 

cannabis use to understand the effect on anxiety symptoms over time.  

Figure 2b. Effect of forced changes in anxiety on cannabis use from 17 to 24 years old for the 

full sample. Predicted trajectories for a hypothetical young adult who begins with average levels 

of anxiety and cannabis use (i.e., intercept values) at age 17. We then provide “system shocks” to 

anxiety symptoms to understand the effect on cannabis use over time. 

Figure 3. Effect of forced changes in cannabis use on anxiety from 17 to 24 years old for men 

and women. Predicted trajectories for a hypothetical young adult who begins with average levels 

of anxiety and cannabis use (i.e., intercept values) at age 17. We then provide “system shocks” to 

cannabis use to understand the effect on anxiety symptoms over time. 

Figure 3a. Hypothetical Man 

Figure 3b. Hypothetical Woman 

Figure 4. Effect of forced changes in anxiety symptoms on cannabis use from 17 to 24 years old 

for men and women. Predicted trajectories for a hypothetical young adult who begins with 

average levels of anxiety and cannabis use (i.e., intercept values) at age 17. We then provide 

“system shocks” to anxiety symptoms to understand the effect on cannabis use over time. 

Figure 4a. Hypothetical man 

Figure 4b. Hypothetical Woman 
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Fig 4b 

 

 

Table 1. Participant demographic characteristics and behavioral health  

Variable  Total sample  Men Women  

Age M(SD) 18.3 (0.73) 18.3 (0.73) 18.3 (0.72) 

Female n(%) 1,350 (54.3%)   

Race/Ethnicity n(%)     

  Non-Hispanic White 510 (20.5%) 264 (22.3%) 246 (18.2%) 

  Non-Hispanic Black 60 (2.24%) 25 (2.2%) 35 (2.6%) 

  Hispanic 1,127 (45.4%) 480 (42.3%) 647 (47.9%) 

  Asian 503 (20.2%) 240 (21.2%) 263 (19.5%) 

  Multiracial/Other 284 (11.4%) 125 (11.0%) 159 (11.8%) 

Mother‟s Education n(%)    

  High school or less 733 (29.5%) 307 (27%) 426 (31.6%) 

Days of Cannabis Use (Past Month) M(SD) 2.34 (6.26) 3.14 (7.27) 1.67 (5.18) 

Anxiety M(SD) 4.12 (5.04) 3.51 (4.71) 4.62 (5.25) 
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Table 2. Coupling parameters for the final bivariate latent difference score model assessing 

longitudinal associations between anxiety symptoms and cannabis use 

 Total sample Men Women 

Parameters for latent difference score model B(SE) B(SE) B(SE) 

Within construct proportional change    

   Level cannabis use changes cannabis use -0.06 (0.04) -0.08 (0.06) -0.03 (0.10) 

   Level anxiety  changes anxiety  -0.18 (0.08)* -0.10(0.12) -0.28 (0.12)* 

Proportional coupling parameters      

   Level cannabis use changes anxiety 0.05 (0.02)* 0.06 (0.02)* 0.06 (0.02)* 

   Level anxiety  changes  cannabis use -0.47 (0.15)* -0.56 (0.15)* 1.32 (0.52)* 

Dynamic coupling parameters     

   Changes cannabis use changes anxiety 0.30 (0.14)* 0.31 (0.23) -0.11 (0.04)* 

   Changes anxiety  changes cannabis use 0.46 (0.25) 0.51 (0.42) -4.65 (1.64)* 

Initial level and constant change parameters     

   Level  cannabis use 0.75 (0.28)* 2.09 (0.43)* 1.12 (0.28)* 

   Level anxiety 4.89 (0.25)* 3.61 (0.30)* 5.37 (0.21)* 

   Change cannabis use 3.04 (0.79)* 3.03 (0.61)* -6.52 (2.86)* 

   Change anxiety 0.86 (0.46)* 0.15 (0.53) 1.50 (0.62)* 

Correlation between initial levels and change parameters    

   Level cannabis use with Change cannabis use  -0.11 (0.05)* -0.09 (0.11) -0.19 (0.08)* 

   Level anxiety with Change anxiety  0.39 (0.21)* 0.09 (0.41) 0.89 (0.09)* 

   Level anxiety with Change cannabis use 0.79 (0.08)* 0.78 (0.08)* -0.89 (0.03)* 

   Level cannabis use with Level anxiety  -0.05 (0.05) 0.03 (0.07) 0.14 (0.06)* 

   Level cannabis use with Change anxiety  -0.12 (0.12) -0.25 (0.29) -0.11 (0.09) 

   Change cannabis use with Change anxiety  0.25 (0.29) -0.05 (0.58) -0.84 (0.10)* 

Variance of initial level and constant change parameters     

   Level  cannabis use 26.3 (2.11)* 41.3 (3.70)* 12.40 (1.72)* 

   Level anxiety 15.7 (1.14)* 12.9 (1.35)* 15.8 (0.83)* 

   Change cannabis use 5.46 (1.95)* 6.45 (1.95)* 28.7 (20.8)* 

   Change anxiety 0.91 (0.40)* 0.66 (0.32)* 1.39 (1.06)* 

Model Fit Criteria  

   684.7 363.8 541.9 

df 153 141 141 

CFI 0.95 0.95 0.94 

TLI 0.95 0.95 0.94 

RMSEA 0.04 0.04 0.05 

SRMR 0.06 0.07 0.06 
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HIGHLIGHTS 

 

 Results indicated a complex and dynamic interplay between cannabis use and anxiety 

symptomology  

 For the overall sample and men, greater cannabis use predicted greater subsequent 

increases in anxiety; however, greater anxiety symptoms were associated with decreasing 

cannabis use. 

 Results for women were more complex, cannabis use decreases among women who have 

recently experienced an increase in anxiety 
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