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Abstract

Cannabis continues to rise in popularity as the perception of its harmfulness decreases and 

evidence of its deleterious developmental effect increases. While internalizing distress and suicide 

risk have been linked with cannabis use problems (DSM-5 cannabis use disorder (CUD); DSM-IV 

cannabis abuse and dependence) it remains unclear how this association varies over the course of 

development in treatment-seeking men and women. The current study utilized the National Drug 

Abuse Treatment Clinical Trials Network (NIDA CTN) to conduct a cross-sectional comparison of 

internalizing distress and suicide risk among men (n=437) and women (n=163) spanning ages 18–

50 who met DSM-5 criteria for CUD. Interactions between gender and developmental stage (i.e., 

late adolescence, early adulthood, and middle adulthood) were observed for suicide risk and 

anxiety but not depression problems. Specifically, women seeking CUD treatment in late 

adolescence and middle adulthood exhibited significantly higher rates of anxiety and suicide risk 

compared to men seeking treatment during the same developmental stages. Internalizing distress 

and suicide risk did not differ between treatment-seeking men and women in the early adult stage. 

Overall, results suggest that the structure of risk for CUD may differ in men and women across the 

lifespan and that women presenting for CUD treatment during late adolescence and middle 

adulthood may uniquely benefit from intervention designed to address these elevations in anxiety 

and suicide risk.
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1. Introduction

Already the most commonly used illicit drug worldwide (United Nations Office on Drugs 

and Crime, 2010), cannabis continues to gain popularity (SAMHSA, 2012) as the perception 

of its harmfulness decreases (Compton, Grant, Colliver, Glantz, & Stinson, 2004; Johnston, 

O'Malley, Bachman, et al., 2013). Concurrently however, evidence of the deleterious 

developmental effect of cannabis use is prominent (Budney & Moore, 2002; Hall & 

Degenhardt, 2009; Volkow, Baler, Compton, & Weiss, 2014). Prolonged and compulsive 

cannabis use increases vulnerability to cannabis use disorder (DSM-5 cannabis use disorder 

(CUD); DSM-IV cannabis abuse and dependence) and its associated psychosocial 

impairments. In particular, internalizing symptoms like anxiety, depression, and suicide risk 

have been routinely linked with CUD yet the relationship between these factors and CUD 

severity remains unclear (Buckner et al., 2008; Degenhardt, Hall, & Lynskey, 2003; 

Grotenhermen, 2003; King, Iacono, & McGue, 2004; McQueeny et al., 2011; Van Dam, 

Bedi, & Earleywine, 2012). Prior research suggests that psychosocial problems – like 

internalizing symptoms – that co-occur with alcohol use disorders likely vary by gender and 

development (Foster, Hicks, Iacono, & McGue, 2014; Hicks, Iacono, & Mcgue, 2010) but 

these variations have yet to be characterized for CUD. Directly testing gender differences in 

the relative severity of anxiety, depression, and suicide risk among those with CUD from late 

adolescence through middle adulthood will be an important step in further clarifying their 

role in CUD severity and effectively tailoring clinical intervention.

As men constitute 75% of the population of cannabis users (SAMHSA, 2012), women have 

historically been underrepresented in investigations of cannabis use problems. Consequently, 

understanding of gender-specific risks and consequences that co-occur with CUD during the 

transition from adolescence through middle adulthood is limited. Prior research on use of 

both alcohol and cannabis in men and women has detected that women paradoxically exhibit 

more severe psychosocial risks and consequences for use compared to men (Foster, Hicks, 

Iacono, & McGue, 2015; Khan et al., 2013) even though they develop problems with both 

substances less frequently (e.g., 5.4% of adult women compared to 11.8% of adult men meet 

criteria for lifetime cannabis dependence; Stinson, Ruan, Pickering, & Grant, 2006). 

Specifically, women exhibit higher sensitivity to the acute effects of cannabis (e.g., Cooper 

& Haney, 2014), greater vulnerability to the deleterious neurodevelopmental effects of 

protracted cannabis use (e.g., McQueeny et al., 2011), and experience larger reductions in 

quality of life and greater social stigma surrounding cannabis use (e.g., Lev-Ran et al., 

2012). With these significant deterrents averting cannabis use in women, higher levels of 

premorbid risk exposure are likely more prevalent among the small proportion of women 

who develop CUD. Subsequently, higher rates of both psychosocial risks and consequences 

are likely to coincide with CUD in women compared to men.

Though internalizing distress is more prevalent among women, this distress appears to have 

a gender specific relationship with alcohol and cannabis use problems (Foster et al., 2014; 

Foster et al., 2015; Khan et al., 2013). For example, women with CUD exhibit higher rates 

of major depression than men with CUD (Khan et al., 2013). Additionally, anxiety has been 

shown to temporally predict the emergence of cannabis use problems later in development 

(Buckner et al., 2008). While research comparing these effects in men and women is limited, 
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internalizing symptoms are a stronger predictor for alcohol and other illicit drug use 

problems in women compared to men (Foster et al., 2015), suggesting that the same pattern 

is likely present for CUD. Furthermore, both depression and anxiety have also been 

identified as important predictors of CUD relapse for women compared to men (Flórez-

Salamanca et al., 2013). While these studies establish the importance of expanding 

knowledge regarding gender differences in cannabis use, gender differences in the relative 

importance of anxiety, depression, and suicide risk in CUD severity has not been thoroughly 

explored.

The time when CUD is present during development may also be a key determinant of the 

severity of psychosocial problems in men and women. Cannabis problems generally emerge 

in adolescence (Swift, Coffey, Carlin, Degenhardt, & Patton, 2008; Volkow et al., 2014; 

Wagner & Anthony, 2002), escalate through early adulthood (Jager, Schulenberg, O’Malley, 

& Bachman, 2013; Tucker, Ellickson, Orlando, Martino, & Klein, 2005), and stabilize 

through middle and later adulthood (Chen & Kandel, 1995; Coffey, Lynskey, Wolfe, & 

Patton, 2000; Kandel & Davies, 1992). Cannabis problems emergent during atypical periods 

of risk (i.e., adolescence or middle adulthood) may be associated with more severe 

psychosocial problems compared to those that emerge during a more common period (i.e., 

early adulthood) (Chen & Kandel, 1995; Hicks et al., 2010; Schuster, O’Malley, Bachman, 

Johnston, & Schulenberg, 2001; Tucker, Ellickson, Orlando, Martino, & Klein, 2005a).

While developmental typologies are understudied in CUD samples, those for other substance 

use problems are well documented. For instance, men with alcohol use problems emergent 

during early adulthood (i.e., when risk for substance use problems escalates and role 

transition begins) often exhibit a developmentally-limited course wherein few preceding 

risks and long-term consequences are evident (Babor et al., 1992; Hicks et al., 2010; Leggio, 

Kenna, Fenton, Bonenfant, & Swift, 2009). Similar developmental patterns are not evident 

in women as risks and consequences associated with alcohol use problems appear uniformly 

severe (Foster, Hicks, Iacono, & Mcgue, 2014). To determine if similar typologies of risk are 

present for CUD, studies are needed to estimate the severity of co-occurring psychosocial 

problems like internalizing symptoms across these key periods of transition in the lifespan 

(i.e., adolescent, early adulthood, and middle adulthood) when social roles and CUD 

prevalence typically shift.

When taken together, previous literature suggests that internalizing distress is likely elevated 

for CUD in women compared to men and that this relationship likely varies by development. 

While multiple studies have estimated the base rates of internalizing disorders co-occurring 

with CUD, few studies have directly compared the degree of severity of these symptoms in a 

clinical sample of men and women with CUD. Prior study has typically focused on a single 

developmental period (i.e., either adolescence or adulthood), precluding estimation of how 

shifting role responsibilities across developmental periods (e.g., increasing independence 

from primary caregivers, career initiation, marital relationships, parenthood) moderate the 

psychosocial problems linked with CUD. Defining these risk factors and their prominence 

across key demographic variables of developmental stage will provide additional insight into 

treatment barriers that require additional attention.
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To address these limitations, the current study estimated anxiety, depression, and suicide risk 

among men and women who meet DSM-5 criteria for CUD during the transition from late 

adolescence to middle adulthood (i.e., age 18–50). A cross-sectional developmental 

framework was used to organize our analyses around direct gender comparisons at periods 

of development that coincide with shifts in CUD prevalence (i.e., late adolescent onset, 

young adult escalation, and middle adult persistence) and key social role transitions (i.e., 

increasing personal independence in late adolescence, increasing responsibility in young 

adulthood, and stabilization through middle adulthood). Severity of internalizing distress 

among those with CUD is hypothesized to vary by both gender and developmental stage 

such that women with CUD would have higher levels of internalizing distress relative to men 

with CUD and that these differences would increase in parallel with developmental shifts in 

CUD risk.

2. Material and methods

2.1 Clinical sample and setting

Participants (n = 600) were treatment-seeking men and women between 18 and 50 years of 

age screened for their eligibility for a 12-week clinical efficacy trial of N-acetylcysteine 

(NAC) for cannabis cessation (see McClure et al., 2014 for details of the larger trial). The 

current sample was comprised of all participants who met DSM-5 criteria for CUD in the 

previous 30 days, irrespective of their eligibility for the larger trial. Participating clinical 

sites were identified through the National Drug Abuse Treatment Clinical Trials Network 

(NIDA CTN) that spans clinical settings across the United States. To increase the 

representativeness of the CUD sample, efforts were made to recruit the same proportions of 

minorities present in the communities of each site. Using their age, participants were further 

divided into developmental groups that reflect distinct periods of CUD prevalence rates and 

social role responsibilities: late adolescence (i.e., age 18–22; when personal independence 

increases and CUD onset occurs in both genders), early adulthood (i.e., age 23–40; when 

CUD prevalence escalates and significant role transitions involving career, marital 

relationship(s), and parenthood occur), and middle adulthood (i.e., age 41 and over; when 

CUD prevalence and social responsibilities typically stabilize) (Chen & Jacobson, 2012; 

Englund et al., 2013; Perkonigg et al., 2008).

2.2. Assessment

Following brief pre-screening to ascertain the probability of CUD via phone or in-person, 

participants provided IRB-approved written informed consent prior to entering a baseline 

assessment phase. Over one-week, trained study personnel conducted a battery of diagnostic, 

medical and psychosocial assessments to attain initial information about each participant 

before being randomized into the clinical trial.

2.2.1 CUD Diagnosis and Substance Use Variables—During the baseline 

assessment, trained staff administered the DSM-IV checklist to diagnose lifetime cannabis 

abuse and dependence (DSM-IV) along with a separate query for craving status in the 

previous 30-day period. These data were subsequently combined during analysis to classify 

CUD based on the current DSM-5 nosology. In addition to reporting CUD symptoms in the 
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diagnostic interview, participants also reported the age of onset for CUD symptoms in order 

to control for developmental timing of symptoms. Participants also completed a battery of 

measures to characterize multiple aspects of cannabis and other substance use across groups. 

Cannabis use frequency was quantified using a 30-day timeline followback calendar (Sobell, 

Brown, Leo, & Sobell, 1996; Sobell & Sobell, 1973). CUD use was also confirmed via urine 

drug screen (UDS) test of cannabinoid levels obtained as a part of the intake assessment. 

Craving was rated using the Marijuana Craving Questionnaire (Heishman, Singleton, & 

Liguori, 2001; Heishman & Singleton, 2006), in which participants rate their level of 

agreement with statements like “I could not easily limit how much marijuana I smoked right 

now” and “It would be great to smoke marijuana right now” resulting in a sum score ranging 

from 12–84. Participants also rated the degree to which they experienced 19 different types 

of problems as a result of smoking cannabis in the past month (i.e., Marijuana Problems 

Scale - MPS, range 0–38) (Stephens, Roffman, & Curtin, 2000). The MPS has demonstrated 

internal consistency (Buckner & Zvolensky, 2014; Stephens et al., 2000) for the 

measurement of problems ranging from interpersonal conflict to financial and legal 

difficulties. A sum of the number of other substances that participants reported previously 

using estimated polysubstance use. Nicotine dependence was assessed via self-report of 

nicotine use (i.e., Fagerström Test for Nicotine Dependence; Heatherton, Kozlowski, 

Frecker, & Fagerström, 1991).

2.2.2 Internalizing distress and suicide risk—Internalizing symptoms were indexed 

using the Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983), a 14-

item self-report measure of general symptoms associated with anxiety and depression. 

Responses are provided on a 4-point scale (score range, 0–42) that reflects the degree to 

which each symptom is endorsed. Factor analysis of the HADS has confirmed its two-factor 

structure, compromised of separate, 7-item subscales for Anxiety and Depression (subscale 

score ranges, 0–21). While pathogenic and phenotypic overlap for these risk factors 

produces collinearity in these subscale measurements (i.e., r = 0.70; (Bjelland, Dahl, Haug, 

& Neckelmann, 2002), prior literature distinguishes the relationships between these factors 

and heavy cannabis use (Buckner et al., 2008). To assess concurrent suicide risk, participants 

completed the patient-report version of the Concise Health Risk Tracking Scale (CHRT; 

Trivedi et al., 2011) at each assessment visit. This 12-item measure (score range, 12–60) is 

typically used to assess level of suicide risk in clinical settings. Factor analysis has 

confirmed its three-factor structure in the assessment of current suicidal thoughts and plans, 

perceived lack of social support and hopelessness (Trivedi et al., 2011).

2.2.3 Indices of overall physical and psychiatric health—Assessments of overall 

physical and psychiatric health were also included for two reasons: 1) to confirm expected 

similarities between gender and developmental groups and 2) to determine if abnormalities 

in medical or psychiatric health coincide with potential group differences for primary 

internalizing measures. This is particularly important for cannabis, as it is commonly used to 

manage medical symptoms (e.g., for alleviation of chronic pain, reduction of nausea 

associated with chemotherapy, and treatment of glaucoma; Ogborne, Smart, & Adlaf, 2000) 

that may independently contribute to internalizing symptoms. Objective measures of general 

health included Body Mass Index (BMI), blood pressure, and resting heart rate. Each 
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participant also underwent a general medical history evaluation in which a medical clinician 

assessed multifarious domains of physical health (e.g., respiratory, cardiovascular, 

musculoskeletal, endocrine, nervous system, and others). All prior and current diagnoses 

reported were summed to further index the physical health of each individual across the 

developmental stages measured. Non-substance related DSM-IV psychiatric diagnoses were 

also obtained. Diagnoses meeting full criteria were summed to compute a single index of 

overall mental health, separate from substance use diagnoses.

2.3 Analytic Plan

A 2 × 3 factorial analysis of covariance was conducted using the following model to 

estimate the effects of the categorical (i.e., gender and developmental stage) and continuous 

(i.e., CUD symptom count and age of CUD onset) factors on levels of each internalizing 

problem (i.e., depression, anxiety, and suicide risk):

Yijk = μ + αi + βj + (αβ)ij + γ1x1ijk + γ2x2ijk + εijk

Overall, the level of internalizing distress (i.e., separate models were fit for each dependent 

variable; Yijk) was predicted using an additive model which adjusted the grand mean (i.e., μ) 

for the effects of Gender (i.e., αi), Developmental Stage (i.e., βj), and the interaction between 

Gender and Developmental Stage, (i.e., (αβ)ij). Marginal means were additionally adjusted 

using continuous covariates for CUD severity (i.e., CUD symptom count; γ1x1ijk) and age of 

CUD onset (i.e., γ2x2ijk) in order to account for the independent influences of these variables 

on the internalizing problem. Bonferroni corrections were applied to account for the use of 

multiple comparisons and Cohen's d effect sizes quantified the relative magnitude of each 

effect between men and women across developmental periods. Patterns across marginal 

means for each developmental group were used to infer temporal changes in the common 

rates of internalizing factors for men and women with CUD during the transition from late 

adolescence to middle adulthood.

3. Results

General medical, psychiatric and substance use characteristics of the sample are demarcated 

by gender and developmental stage in Table 1. Effect sizes (i.e., Cohen’s d values) are 

included to establish expected equivalence between groups and additionally highlight the 

magnitude of key differences between men and women at each developmental stage. 

Overall, men and women exhibited similarity in average age and pulse rate, with expected 

differences in control variables of body mass index (d = 0.36, p < 0.01) and diastolic blood 

pressure (d = −0.37, p < 0.01). With regard to cannabis related variables, the frequency of 

cannabis use over the previous 30 days was significantly higher in men compared to women 

(d = −0.99, p < 0.05) and generally increased with age, though these differences were not 

significant. While gender differences in cannabis use frequency across developmental groups 

were present and often large (i.e., late adolescent group, d = −0.99; early adulthood group, d 
= −1.00; middle adulthood group, d = −0.91), these gender differences were not significant 

due to large standard deviations in frequency of use for all groups. CUD symptom count, 

urine cannabinoid tests, ratings of cannabis craving, and the severity of cannabis related 

problems were similar between men and women. Importantly, the number of psychiatric 
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diagnoses (including internalizing disorders but not substance use disorders) was also 

equivalent across groups of men and women at each developmental stage. Notable gender 

differences were present for the average age of onset for CUD, with men reporting a 

significantly younger age of onset (M = 18.8) than women (M = 20.7; d = 0.31, p < 0.01). 

Additionally, women reported significantly more medical problems than men during both 

late adolescence (d = 0.52, p < 0.05) and middle adulthood (d = 0.61, p < 0.01). While no 

gender differences were present for tobacco use, polysubstance use (i.e., a count of 

additional substances used) was higher in men compared to women during the early 

adulthood stage (d = −0.29, p < 0.05).

3.1. Anxiety symptoms

Marginal means for anxiety level (i.e., HADS anxiety subscale ratings; presented in Figure 

1) significantly varied by CUD severity (F(1, 378) = 20.30, p = .00), gender (F(1, 378) = 

10.41, p = .00) and the interaction between gender and developmental stage (F(1, 378) = 

3.65, p = .02). Compared to men of the same developmental period, women exhibited 

significantly higher levels of anxiety problems in late adolescence (d = 0.63, p < 0.01) and 

middle adulthood (d = 0.63, p < 0.01). On average, women in the late adolescent and middle 

adulthood groups exhibited anxiety ratings exceeding the normative range for this measure 

(i.e., 0–7; (Zigmond & Snaith, 1983), suggesting that this level of anxiety causes clinical 

concern and may warrant additional treatment. In juxtaposition, rates of anxiety among men 

and women were nearly identical (d = −0.07, p > 0.05) during early adulthood. No 

significant relationship was observed between anxiety problems and CUD onset age (F(1, 

378) = 1.59, p = .20) or developmental stage (F(1, 378) = 0.126, p = .88).

3.2 Depression symptoms

Marginal means for depression level (i.e., HADS depression subscale ratings; provided in 

Table 1) significantly varied by CUD severity (F(1, 378) = 21.09, p = .00) only. Depression 

symptoms were generally higher among women compared to men during late adolescence 

and middle adulthood, though these differences were not significant (p > 0.05). In early 

adulthood, men exhibited slightly higher levels of depression symptoms, though this 

difference was also not significant. Furthermore, depression problems did not vary notably 

due to CUD onset age (F(1, 378) = 0.44, p = .50), gender (F(1, 378) = 0.16, p = .68), 

developmental stage (F(1, 378) = 1.86, p = .16) or the interaction between gender and 

developmental stage (F(1, 378) = 1.53, p = .21).

3.3 Suicide risk

Marginal means for suicide risk (i.e., CHRT scale ratings; presented in Figure 2) 

significantly varied by CUD severity (F(1, 378) = 11.02, p = .00) and the interaction 

between gender and developmental stage (F(1, 378) = 4.08, p = .02). Compared to men of 

the same developmental period, women exhibited significantly higher levels of suicide risk 

during late adolescence (d = 0.56, p < 0.05), while rates of suicide risk were similar at 

following developmental stages (i.e., early adulthood, d = −0.21, p > 0.05; middle 

adulthood, d = 0.08, p > 0.05). No significant relationship was observed between suicide risk 

Foster et al. Page 7

J Subst Abuse Treat. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and CUD onset age (F(1, 378) = 0.03, p = .86), gender (F(1, 378) = 1.7, p = .20), or 

developmental stage (F(1, 378) = 1.70, p = .18).

4. Discussion

The current study uniquely estimated the effects of developmental stage and gender on levels 

of internalizing distress and suicide risk among a large, treatment-seeking sample of men 

and women with CUD presenting for treatment. Both gender and developmental stage 

moderated large effects in concurrent suicide risk and anxiety but not depression after 

controlling for differences in the onset and severity of CUD symptoms. Effects observed 

were similar in magnitude to biological gender differences in body mass index and blood 

pressure (Table 1). Regardless of the onset or duration of their CUD problems, women in 

late adolescence (i.e., age 18–22) and middle adulthood (i.e., age 41 and over) in our sample 

were at especially high risk for concurrent suicide risk and anxiety relative to men of the 

same developmental periods. In juxtaposition, men and women exhibited similar levels of 

internalizing distress during the early adulthood stage, when CUD prevalence is highest in 

the broader population. As CUD has a lower prevalence in late adolescence and middle 

adulthood, a higher proportion of women who exhibit CUD during those atypical periods 

likely have a more severe form of the disorder relative to those who develop it in the early 

adulthood stage when it is more common. In juxtaposition, gender differences may diminish 

during the early adulthood stage of transition when CUD prevalence is higher as cases that 

are less severe may occur in higher proportion during this period of increasing personal and 

financial independence and rapid transition of social roles.

The gender and developmental differences detected for anxiety and suicide risk in our CUD 

sample extend previous work on gender differences in substance use disorders to highlight 

that substance use problems in women compared to men may be accompanied by more 

severe psychosocial risks and impairment, particularly internalizing symptoms. While 

women appear more vulnerable to the deleterious effects of substance use, these results 

suggest that anxiety and suicide risk are not simply gender-specific consequences proximal 

to heavy cannabis use. That is, the severity of anxiety and suicide risk varied across 

developmental groups with equivalent levels of CUD severity, indicating that heavy cannabis 

exposure alone could not account for gender differences in these problems. Instead, noted 

elevations in anxiety and suicide risk may reflect a phenotype for CUD that begins early in 

the development of women. Prior longitudinal investigations of CUD have supported a 

developmental cascade of risk in which childhood factors like maltreatment and 

internalizing and externalizing problems contribute to subsequent onset of CUD (Oshri, 

Rogosch, Burnette, & Cicchetti, 2011; Rogosch, Oshri, & Cicchetti, 2010). The lack of 

parallel findings for depression is not surprising given prior findings that anxiety – 

particularly social anxiety - has a more specific and robust association with CUD than other 

internalizing disorders (Buckner & Zvolensky, 2014; Buckner et al., 2008). Overall, our 

results provide additional insight into how previously identified childhood determinants of 

CUD may differ by gender and vary in association with CUD across stages of development. 

From a treatment perspective, these results signal that specification of treatment practices for 

CUD may be necessary to account for gender and developmental differences in its severity.
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Despite evident innovations presented in the current study, important limitations must be 

noted. While cross-sectional designs are routinely utilized to make developmental 

inferences, these analyses do not allow for direct estimation of effects of CUD within an 

individual over time. We are thus unable to determine if these results reflect an internalizing 

pathway for CUD problems in women but not men, are dictated by the chronicity of CUD 

problems throughout development, or represent a consequence of gender differences in a 

third variable like a history of physical or sexual trauma or a chronic medical condition. 

Importantly, the higher prevalence of sexual and physical trauma in women compared to 

men may provide an alternative account for the development of both CUD and internalizing 

distress over the developmental period measured in this study. Additionally, higher rates of 

medical problems among women relative to men in a developmental pattern that coincided 

with those effects observed for anxiety and suicide risk. Additional longitudinal research is 

needed to unpack the temporal role these medical conditions play in the rates of 

internalizing distress among treatment-seeking women with CUD. While we utilized a 

clinical sample of CUD patients, lack of a control comparison precluded direct comparison 

of in internalizing severity between men and women with and without CUD. However, in 

representative samples, gender differences in both internalizing disorders and negative 

emotional experiences are uniformly higher in women across the lifespan (Angold, 1993; 

Grossman & Wood, 1993; Nolen-Hoeksema & Girgus, 1994; Stapley & Haviland, 1989), 

which does not coincide with the pattern of risks observed in our sample. Consequently, 

normative gender differences in anxiety and suicide risk cannot fully account for these 

effects. Finally, the gender difference in suicide risk measured by the Concise Health Risk 

Tracking (CHRT) scale was statistically significant but moderate in size (i.e., d = 0.56, 14.9 

for men vs. 19.3 for women in late adolescence). As the CHRT is a relatively new measure, 

a paucity of research evidence is available to help determine the precise clinical relevance of 

this statistically significant difference. Future research should advance this work by using a 

more comprehensive measure of suicide risk with specific anchors for indicating clinical 

relevance.

5. Conclusions

Overall, the current work is the first to utilize a gender differences framework to estimate 

how concurrent psychosocial problems associated with CUD may be moderated by 

developmental stage in those presenting for care. The elevated internalizing symptoms co-

occurring among women with CUD in late adolescence and middle adulthood pose 

additional, distinct risks for poor outcomes and suggest that gender and age-specific 

intervention may be paramount for ensuring treatment efficacy in these groups. Future work 

in this area should build on these findings through use of a longitudinal framework 

beginning at earlier stages in development before cannabis use typically onsets (i.e., late 

childhood) to establish if anxiety and suicide risk precede CUD symptoms, emerge after 

CUD onset, or can be linked with chronicity of CUD problems through adulthood.
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Highlights

• Cannabis has gained popularity as evidence of its deleterious effects has 

increased.

• Co-occurrence of internalizing and cannabis problems may differ by 

development and gender.

• Internalizing and suicide risks were compared in 437 men and 163 women 

seeking cannabis use disorder (CUD) treatment from late adolescence 

through middle adulthood.

• Co-occurring risks were higher in women than men during late adolescence 

and middle age but not early adulthood, suggesting that CUD intervention 

addressing these risks may improve outcomes in women during these 

developmental stages.
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Figure 1. 
Anxiety level associated with CUD by gender and developmental stage.
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Figure 2. 
Suicide risk associated with CUD in men and women at each developmental stage.
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