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Abstract

Marijuana use among older adults is on an unprecedented rise, yet little is known about its effects 

on cognition in this population where, due to advanced age, risk for cognitive decline is high. 

Thus, we investigated whether marijuana use and use characteristics were associated with self-

reported cognition among older adults ages ≥ 50 years using the National Epidemiologic Survey 

on Alcohol and Related Conditions-III. Respondents either had never used marijuana (“never”: 

n=10,976), used but not in the past 12 months (“former”: n=2,990), or used in the past 12 months 

(“current”: n=712). Self-reported cognition was measured using the Executive Function Index. 

Marijuana and substance use characteristics were obtained using the Alcohol Use Disorder and 

Associated Disabilities Interview Schedule-5. Covariates included demographics, mental health 

and disability, and comorbid mental and substance use disorder. Using general linear models of 

cross-sectional data, we found that current users, particularly those with cannabis use disorder, 

reported worse cognition than never or former users, but these effects were small in magnitude. 

Among both former and current users, greater duration of past use was associated with worse 

cognition. Frequent use within the past 12 months was associated worse cognition among current 

users, but daily users reported better cognition compared to monthly or weekly users. Thus, 
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marijuana use may impact self-reported cognition in older adulthood, although these effects may 

be subtle, specific to particular use characteristics, and possibly affected by self-awareness of 

deficits. Future work using objective measures such as neuropsychological testing or 

neuroimaging may better elucidate these effects.
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1. INTRODUCTION

Marijuana use among persons ages 50 and older is on an unprecedented rise (Colliver et al., 

2006). From 2006 to 2013, past-year marijuana use increased by 57.8% in adults ages 50–64 

and by 250% in those aged 65 and older (Han et al., 2017). More recently, survey data from 

2015 to 2016 estimates that 9.0% of adults ages 50–64 and 2.9% of adults ages 65 and older 

have used marijuana in the past year (Han & Palamar, 2018), making older adults one of the 

fastest growing usage groups upon which to focus further research (Burggren et al., 2019). 

Various explanations have been offered to account for these trends, primarily cohort effects, 

legalization, and perceived safety and tolerability of marijuana for recreational use or as a 

treatment for a variety of conditions in lieu of, or as an adjunct to, prescription medications 

(Abuhasira et al., 2018; Salas-Wright et al., 2017).

Despite these trends, there is limited data on the impact of marijuana use in older adults 

(Briscoe & Casarett, 2018; van den Elsen et al., 2014). It is unknown whether the potential 

benefits outweigh the risks of addiction, incident disease, or exacerbations of the disease for 

which marijuana presumably provides symptom relief. One particular risk for which older 

adults are especially vulnerable is cognitive decline (Alzheimer’s Association, 2019). In 

adolescence/young adulthood, marijuana use has been associated with adverse effects on 

cognition and brain structure (Broyd et al., 2016; Cohen & Weinstein, 2018; Gonzalez et al., 

2017; Nader & Sanchez, 2018). However, there is some inconsistent evidence (Gillespie et 

al., 2018; Thayer et al., 2017), including findings of small effects when deficits are found as 

well as deficit resolution following abstinence (Scott et al., 2018). It is therefore 

unsurprising that preliminary findings in older adults are also mixed. Compared to controls, 

abstinent older adults with heavy cannabis use histories exhibited thinner hippocampal 

subfields in one study (Burggren et al., 2018) whereas in another study current users 

demonstrated no adverse loss in brain volumes (Thayer et al., 2019). Both studies showed no 

significant differences in cognition between the marijuana users and non-users. In contrast, 

studies using rodent models of aging and Alzheimer’s disease have shown the restorative 

effects of tetrahydrocannabinol, the principal psychoactive constituent of cannabis, on 

cognition (Aso et al., 2016; Bilkei-Gorzo et al., 2017; Sarne et al., 2018).

Despite these intriguing, albeit mixed, findings, there have been no prior population-based 

investigations of the relationship between marijuana use and cognition in aging with which 

to inform more systematic investigations. Thus, the goal of this study was to test whether 

marijuana use was associated with self-reported cognition in adults ages ≥ 50 using data 
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from a nationally representative survey. We hypothesized that current users would report 

more cognitive difficulties than individuals who had never used or who had used marijuana 

only prior to the last 12 months. Furthermore, we expected that self-reported cognition 

would be associated with marijuana use characteristics among current and former users, over 

and above variables that influence self-reported cognition such as demographics, concurrent 

mental health, disability, or disorder, and other substance use. These findings are anticipated 

to have implications for public policy and subsequent investigations of causality.

2. MATERIALS AND METHODS

2.1 Design and Participants

This cross-sectional study uses data from the National Epidemiologic Survey on Alcohol 

and Related Conditions-III (NESARC-III) whose target population is the 

noninstitutionalized, civilian population 18 years or older living in the US, including persons 

residing in noninstitutionalized group quarters. Subjects provided written informed consent 

after receiving a complete description of the study. As detailed elsewhere (Grant et al., 2014; 

Grant, Goldstein, Saha, et al., 2015), multistage probability sampling was used to randomly 

select persons within sampling units from April 2012 to June 2013. Data were adjusted for 

oversampling and non-response, then weighted to represent the US civilian population.

Data were requested, received, and analyzed by the authors from October 2017 to February 

2020. Respondents were asked about medical marijuana use and recreational marijuana use 

separately. For the former, only whether or not the respondent had ever used medical 

marijuana within the past 12 months or prior was queried, whereas for the latter much more 

extensive follow-up questions regarding marijuana use patterns were asked. The vast 

majority of respondents ages ≥ 50 who had ever used marijuana did not endorse ever having 

used medical marijuana (i.e. 3,505 of 3,702 ever users or 95.5%). However, we included all 

marijuana users in our analyses given that there is little NESARC-III data to distinguish 

medical from marijuana use in addition to recent evidence indicating that more than half of 

medical marijuana users also use marijuana recreationally (Morean & Lederman, 2019). 

These data therefore include 14,678 respondents ages who endorsed: a) no lifetime 

marijuana use (“never”, n=10,976), b) past recreational or medical marijuana use but no use 

in the past 12 months (“former”, n=2,990, including 2,934 who had only used recreationally, 

35 who reported both recreational and medical marijuana use, and 21 who used medical 

marijuana only), and c) current use within the past 12 months (“current”, n=712, including 

597 who report recreational use only within the past 12 months and prior, 94 who report 

both recreational and marijuana use within the past 12 months and prior, 12 who report 

medical marijuana use only within the past 12 months and prior, 5 who report medical 

marijuana use only within the past 12 months and not prior, and 4 who report recreational 

use only in the past 12 months and not prior).

2.2 Measures

2.2.1 Primary Outcomes: The Executive Function Index (EFI) scales—The EFI 

is composed of 12 items querying self-reported cognitive functioning for use in community 

surveys (Spinella, 2005). Respondents were asked to rate each self-statement as not at all, a 
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little, somewhat, a lot, or very much descriptive of him or herself. Responses were coded 0 

to 4, with higher values indicating better functioning. Collected as part of NESARC-III 

(Aharonovich et al., 2017), the EFI has acceptable reliability and validity, with two subscales 

(executive functions [4 items] and attention [5 items] and a total score.

2.2.2 Predictors: Marijuana Use Characteristics—Marijuana use prior to the past 

12 months was characterized by: age at first use, age began using most frequently, frequency 

of most use (binned to approximate yearly, monthly, weekly, and daily use), duration of 

period of most frequent use (in years), and number of joints usually smoked in a single day 

during period of most frequent use. Current marijuana use was characterized by: frequency 

of use over the past year (binned as above), last time used, number of joints usually smoked 

in a single day, and meeting criteria for cannabis use disorder (CUD).

2.2.3 Covariates

Demographics.: Four variables were selected as covariates given their influence on 

assessments of cognitive functioning: age, sex, race/ethnicity, and education (Alzheimer’s 

Association, 2019; Early et al., 2013).

The 12-item Short-Form Health Survey (SF-12).: The SF-12, version 2, is a measure of 

current disability including mental health and disability (Ware et al., 1996). Each norm-

based score is expressed as T-scores (i.e., Mean=50, SD=±10), with lower scores indicating 

greater disability.

Alcohol Use Disorder and Associated Disabilities Interview Schedule-5 
(AUDADIS-5).: The AUDADIS-5 is a diagnostic interview of drug and alcohol use, DSM-5 

drug, alcohol, and nicotine use disorders, and selected psychiatric disorders in the last 12 

months and prior. The AUDADIS-5 demonstrates acceptable concordance with the 

Psychiatric Research Interview for Substance and Mental Disorders, DSM-5 version (Grant, 

Goldstein, Smith, et al., 2015; Hasin et al., 2015), verifying its utility in epidemiologic 

studies. The presence of any past year mental health disorder and/or substance use disorder 

as determined by the AUDADIS-5 were combined into a variable of any co-occurring past 

year mental or substance use disorder.

2.3 Analyses

All variables were examined and reported for the never, former, and current users. Analyses 

were conducted using SAS v9.4 (SAS Institute, Inc., Cary, NC) and accounted for 

NESARC-III’s complex sampling design using relevant cluster variables and survey 

weights. Between-group differences were tested using chi-square tests for categorical 

measures and general linear models (GLMs) for continuous measures. For Cohen’s d effect 

sizes, population standard deviations were estimated by using the relevant survey weights 

and pooling within and across sampling strata. In terms of missing data on the EFI, subjects 

with ≥ 3 missing items within EFI scales were excluded per scale guidelines (Aharonovich 

et al., 2017) (i.e. 0.6% and 0.8% of former and current users, respectively). P-values < 0.05 

were interpreted as statistically significant; no correction was made for multiple hypothesis 
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testing given that all tests involving marijuana use characteristics and EFI scores were pre-

specified.

We performed two sets of primary analyses. First, we constructed GLMs to test differences 

in EFI scales between never, former, and current users, and between current users who did or 

did not meet criteria for CUD. Second, we examined associations between self-reported 

cognition and marijuana use characteristics among former and current users separately. 

Within the former users sub-sample, 3 GLMs were constructed to test the association 

between each EFI score and marijuana use characteristics prior to the past 12 months. 

Within the current users sub-sample, 3 GLMs were constructed to test the association 

between each EFI score and marijuana use characteristics prior to and within the past 12 

months. All GLMs included the seven covariates as prespecified above. To meet the 

statistical assumptions of GLMs, a skewed variable (i.e. duration of marijuana use) was log-

transformed. When multicollinearity between two variables resulted in model instability, one 

variable was selected based on the magnitude of association with the outcome measure. As 

described in section 2.1, respondents who only reported medical marijuana without 

recreational marijuana use were not queried about marijuana use characteristics. As such, 

these analyses only include 2,969 former and 695 current recreational marijuana users.

3. RESULTS

3.1 Sample Characteristics

3.1.1 Demographics—With the exception of urban/rural residence, the groups 

significantly differed with respect to all variables (Table 1.A). Compared to never users, 

former and current users were younger and more likely to be male. Irrespective of use, the 

majority of respondents were Non-Hispanic Whites. Current users were less likely to be 

married/cohabiting and more likely to be widowed/separated/divorced or never married 

compared to never and former users. Most former users were employed, while fewer of the 

never and current users were employed. Most former users had some college education or 

higher, whereas the never and current users had comparable proportions of respondents with 

and without college experience.

3.1.2 Mental and Medical Conditions—Compared to never and former users, current 

users reported worse mental health and disability, and met criteria for more mental health 

and substance use disorders within the past year (Table 1.B). There were consistent stepwise 

differences in these variables; never users demonstrated better mental health than former 

users, and former users demonstrated better mental health than current users. All 

respondents reported few neurological, cardiovascular, or infectious diseases, or pain 

conditions.

3.1.3 Marijuana Use Characteristics—Both former and current users tended to begin 

to use marijuana during late adolescence (Table 2); however, current users began using 

marijuana most frequently at a younger age. Compared to former users, most current users 

(i.e. 83.5%) used weekly to daily, for over twice as many weeks and using more joints, 

during the period of most frequent use. Within the past 12 months, 47.6% of the current 
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users used marijuana weekly to daily, using fewer than two joints a day. Among current 

users, 17.5% met criteria for CUD.

3.2 EFI Scores by Marijuana Use History

Figure 1 presents the non-covariate adjusted EFI scores for each sub-group, with scores 

adjusted using survey weights. Figure 1.A illustrates the EFI scores of the three groups on 

the executive function (never: M=10.2, SE=0.1; former: M=10.4, SE=0.1; current: M=9.4, 

SE=0.1), attention (never: M=15.9, SE=0.0; former: M=15.9, SE=0.1; current: M=14.8, 

SE=0.2), and total scale (never: M=32.9, SE=0.1; former: M=32.7, SE=0.1; current: 

M=29.9, SE=0.4). Differences in all three scales were significant (p < 0.001) after adjusting 

for all covariates. All pairwise differences were statistically significant except for the 

comparisons between the never and former users’ executive functioning subscale (p = 

0.197). Overall, current users reported lower EFI scores than never and former users with 

small-to-medium differences in all scales (d = −0.23 to −0.42), while these effects were 

absent between never and former users (d < 0.1). Figure 1.B illustrates the EFI scores of the 

current users with CUD (executive function: M=9.3, SE=0.4; attention: M=14.1, SE=0.5; 

total: M=28.8, SE=0.9) and without CUD (executive function: M=9.4, SE=0.2; attention: 

M=14.9, SE=0.3; total: M=30.1, SE=0.4). After covariate adjustment, current users with 

CUD had significantly lower attention (p = 0.018, d = 0.24) and total EFI scores (p = 0.039, 

d = 0.19) than current users without CUD.

3.3 Associations Between EFI Scores and Marijuana Use Characteristics

Among former users, greater duration of marijuana use during the period of most use was 

associated with lower scores on the executive function (p = 0.008), attention (p = 0.026), and 

total scales (p = 0.009; Table 3.A). Frequency of most use and age when began using 

marijuana the most were not significantly associated with EFI scales. Neither age at first use 

nor number of joints usually smoked in a day when using marijuana the most was included 

in these models due to multicollinearity.

Among current users, greater duration of use during the period of most use was also 

associated with lower scores on the executive function subscale and the total scale (p’s < 

0.001; Table 3.B) but not the attention subscale. Age when began using the most was also 

associated with the executive function subscale (p = 0.043) but not with any other EFI scale, 

although the magnitude of this effect was very small. Frequency of use within the past 12 

months was significantly associated with the EFI scales, but in varying ways according to 

frequency and EFI scale. As expected, more frequent use was associated with lower 

executive function (p = 0.002), in that former users who smoked monthly, weekly, or daily 

scored 0.2 to 0.4 points lower on the subscale compared to those who smoked infrequently 

(i.e. 1–11 times per year). More frequent use was also associated with worse attention and 

total scale scores compared to those who smoked infrequently, yet daily to near daily users 

endorsed higher scores than monthly or weekly users. Age at first use, number of joints 

smoked in a day when using the most, number of days since most recent use, and number of 

joints usually smoked in a day in the last 12 months were excluded due to multicollinearity. 

We also excluded the predictor of cannabis use disorder as it was highly associated with the 

comorbid mental and substance disorder covariate.
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4. DISCUSSION

Using data from a nationally representative survey, we queried whether marijuana use was 

associated with self-reported cognitive function in older adults, adjusting for pertinent 

covariates. First, we tested differences in EFI scores between never, former, and current 

users. Consistent with our hypothesis, current users reported worse self-reported cognition 

than never and former users, although these effects were modest. Current users with CUD 

similarly reported worse cognition than current users without CUD. Second, we examined 

associations between marijuana use characteristics and EFI scores within each user group. 

We found that among both former and current users, greater duration of past marijuana use 

was associated with lower present-day EFI scores. We also found that although frequency of 

use (during their period of most use) was not associated with EFI scales among former 

users, for current users greater frequency of use during the past 12 months was associated 

with worse EFI scores. Interestingly, daily or near daily users reported better attention and 

executive function overall than monthly or weekly users. Taken together, these results 

suggest that current marijuana use and certain use characteristics (both recent and remote) 

may adversely affect self-reported cognition in older adults, over and above pertinent 

explanatory variables such as demographics and mental health.

Several factors likely contribute to current users’ endorsement of worse cognition compared 

to never and former users. Noteworthy among these are that almost half of current users 

were using weekly to daily, had greater rates of comorbid mental and substance use 

disorders, and had used marijuana at a younger age, more frequently, for longer, and with 

more joints than former users during their period of most use. Furthermore, current users 

with CUD also reported worse cognition, albeit the magnitude of this effect was small. It is 

possible that performance-based measures of cognition may identify more significant 

deficits that subjective self-report methodology cannot. Indeed, subjective and objective 

measures of cognitive function are often poorly correlated, particularly among older adults 

(Herreen & Zajac, 2017; Mendes et al., 2008; Reid & MacLullich, 2006).

Consistent with other reports using this and similar datasets (Choi et al., 2016, 2017; Han et 

al., 2017), current users in this study had highly prevalent co-occurring mental health 

(34.8%) or substance use (59.8%) disorders which may also confer independent or 

synergistic effects on cognition. That is, these comorbidities may highly influence the 

emergence of cognitive difficulties in addition to marijuana use in ways that cannot be fully 

captured or accounted for by incorporating these comorbidities as covariates, as we have 

done here. For instance, among the current users in this study, 28.3% had concurrent alcohol 

use disorder (AUD), and these individuals also had significantly lower EFI scores compared 

to those without AUD (see Supplementary Material). There is some evidence, at least in 

adolescents, that accounting for alcohol use may mitigate the association between cannabis 

use and cognition (Curran et al., 2016), but AUD is only one of the many comorbidities that 

may impact self-reported cognitive functioning; other conditions such as depression, anxiety, 

and nicotine use are also present at high rates among the current users in this study and are 

also associated with self-reported cognition (Carrigan & Barkus, 2016; Sachs-Ericsson et al., 

2008; Shi et al., 2019; Valentine & Sofuoglu, 2018). As such, these results remain limited as 

disentangling the unique and shared variance among mental and substance use variables is 
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not fully possible when using survey data that is observational (i.e. not subject to 

experimental control) and subjective (e.g. without corroborative biomarkers of substance 

use, performance-based measures of cognition, etc.). While population-based analyses 

provide power to characterize these phenomena in broad strokes, more carefully controlled 

clinical studies, ideally longitudinal ones, may offer a more nuanced understanding of how 

these factors interact to affect cognition in older adults. Future work should also verify these 

findings based on self-report with performance-based measures of cognition and corollary 

indices of brain health (e.g. neuroimaging), in addition to carefully characterizing 

psychiatric, substance use, and other medical comorbidities that may impact cognition 

(Vassilaki et al., 2015; Wolff et al., 2002).

This study also identified marijuana use characteristics, both recent and remote, that are 

worth probing further when examining their associations with cognition. Of these, duration 

of past use may be most influential, as this was consistently associated with worse cognition 

among both former and current users. However, inherent to survey research is the noise 

introduced by recall bias, so this finding bears further replication. Frequency of current use 

also appears to impact present-day cognition, although our findings suggest that more 

frequent (i.e. daily) users may under-report cognitive problems compared to less frequent 

(i.e. weekly to monthly) users. This effect is aligned with previous observations that drug 

use may impair meta-cognition (i.e. awareness of deficits), which has been observed among 

adolescent marijuana users (McClure et al., 2015) and adults taking benzodiazepines 

(Kleykamp et al., 2010). These nuanced findings reinforce the need for further corroboration 

with performance-based and other corollary measures of cognitive function.

That age during period of most use was not associated with self-reported cognition was 

unexpected, given previous reports suggesting marijuana use during a vulnerable time of 

brain development can be impactful (Gruber et al., 2012; Sagar & Gruber, 2018). It is 

possible that while both former and current users in this sample reported first using most 

heavily during late adolescence/early adulthood, intervening events such as periods of 

abstinence or other restorative factors may attenuate this possible effect throughout the 

lifespan. There may also be other important factors such as pre-existing executive or 

cognitive control problems that drive self-initiation of substance use in general that may 

influence the emergence of these problems in older adulthood, irrespective of the substance/s 

used. Thus, modeling dynamic changes in these exposures or differences in predisposing 

factors becomes especially important when studying older adults, which was not possible 

with the current study. We had to exclude other use characteristics in our models to adhere to 

statistical assumptions, but these factors should still be thoroughly characterized and be 

factored into metrics of overall disease burden when statistically modeling these potential 

associations. Furthermore, with the increasing legalization of marijuana, it will be even more 

necessary to collect data on use characteristics with which to approximate causal 

associations, such as motivations for use (i.e. recreational vs. medical use and its 

indication/s), product type (i.e. plant, concentrate, etc.), method of delivery or route of 

administration (i.e. edible, combustible, non-combustible), cannabis constituents and 

potency (THC:CBD ratio).
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This study is a significant contribution to the literature in that it is, to our knowledge, the 

first population-based study to explicitly examine cognition in older marijuana users and to 

provide evidence that current users may have worse self-reported cognition than former and 

non-users. Nonetheless, we were unable to address other important questions, such as 

whether marijuana use affects other cognitive domains (notably memory and processing 

speed (Sagar & Gruber, 2018)), or whether the onset of marijuana use in later life or the use 

of medical marijuana affects cognition. We also could not account for medical comorbidities 

given that the available data only indicated the number of diseases and not their severity or 

potential influence on cognition. The presence of cognitive disorders was neither ascertained 

nor were individuals with bona fide cognitive deficits excluded in this study. Thus, other 

factors may account for self-reported cognition in addition to marijuana use. Moreover, we 

cannot infer causality as cognitive deficits may predispose an individual to substance use 

and impact use trajectory. Mitigating these limitations is the large sample size with data that 

are optimized for accurate characterization of mental health and substance use on a 

population level. As such, we were able to control for many variables that might influence 

self-reported cognition.

5. CONCLUSIONS

Given the shifting legal landscape and increased use among older adults, a better 

understanding of the impact of marijuana use on cognition is critical. This paper represents 

an important first step in understanding these associations on a population level. While the 

results suggest that lifetime marijuana use may impact self-reported cognition in older 

adulthood, the methodological limitations in this study necessitate cautious interpretation of 

these findings. Future studies can clarify these associations by including objective cognitive 

assessments or neuroimaging, as well as longitudinal studies examining individual-level 

changes in cognitive functioning.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIGHLIGHTS

• Older marijuana users reported worse cognition compared to never and 

former users

• Greater duration and frequency of past use were associated with worse 

cognition

• Effects may be subtle and specific to particular marijuana use characteristics

• Results must be interpreted with caution given the limitations of self-report
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Figure 1. Executive Function Index Subscale and Total Scores by Marijuana Use History and 
Cannabis Use Disorder (CUD) Diagnosis.
A. Bar chart of the mean Executive Function Index scores of never (n=10,976), former 

(n=2,990), and current users (n=712), where error bars indicate 95% confidence intervals. B. 

Bar chart of the mean Executive Function Index scores of the current users with (n=122) or 

without (n=573) CUD, where error bars indicate 95% confidence intervals. The Executive 

Function Index executive function, attention, and total scores have maximum scores of 16, 

20, and 48, respectively. Values presented here were adjusted using NESARC-III survey 

weights but not for covariates.
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Table 1.

Demographic, mental, and physical health characteristics by marijuana use history.
a

Never users (n=10,976) Former users (n=2,990) Current users (n=712) p-value

A. Demographic Characteristics

Age (%) <0.001

 50–64 years 51.4 82.9 85.9

 65+ years 48.6 17.1 14.1

Male (%) 42.5 57.4 66.8 <0.001

Race/ethnicity (%) <0.001

 Non-Hispanic White 73.1 81.9 73.8

 Non-Hispanic Black 10.0 9.3 15.3

 Hispanic 10.2 5.6 6.2

 Non-Hispanic Asian 5.5 1.6 0.8

 American Indian 1.2 1.6 3.9

Marital Status (%) <0.001

 Married/cohabiting 64.2 64.5 43.7

 Widowed/separated/divorced 30.2 27.4 43.7

 Never married 5.6 8.1 12.6

Education (%) <0.001

 Less than high school 16.1 7.4 13.7

 High school or GED 28.2 22.3 33.2

 Some college or higher 55.7 70.3 53.2

Family Income (%) <0.001

 $0–19,999 43.6 31.4 51.0

 $20,000—34,999 21.7 18.3 20.0

 $35,000—69,999 22.2 28.9 20.8

 >=$70,000 12.6 21.4 8.3

Urban Residence (%) 73.4 76.4 75.4 0.132

Geographic Region (%) <0.001

 Northeast 18.1 21.7 18.1

 Midwest 22.2 23.2 16.6

 South 38.6 31.7 28.6

 West 21.1 23.6 36.7

Employed full-/part-time (%) 38.0 58.3 42.1 <0.001

B. Mental and Physical Health Characteristics

Short-Form Health Survey [mean (SD)]

 Mental Health Scale 52.7 (10.5) 50.5 (10.8) 47.3 (12.3) <0.001

 Mental Disability Scale 52.0 (10.0) 50.0 (10.4) 47.3 (12.0) <0.001

Past Year Mental Health (%)

 Depressive disorder 7.8 13.5 20.0 <0.001

 Bipolar 1 or any hypomania 0.9 2.0 3.7 <0.001

 Anxiety disorder 10.7 16.0 23.2 <0.001
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Never users (n=10,976) Former users (n=2,990) Current users (n=712) p-value

 Post-traumatic stress disorder 2.6 5.2 9.4 <0.001

 Any of the above 17.1 27.5 34.8 <0.001

Past Year Substance Use (%)

 Other drug use disorder* 0.3 0.7 5.3 <0.001

 Alcohol use disorder 3.8 11.1 28.3 <0.001

 Opioid use disorder 0.4 0.9 4.3 <0.001

 Nicotine use disorder 11.5 23.5 47.8 <0.001

 Any of the above 14.5 31.8 59.8 <0.001

Co-occurring Mental and Substance Disorder (%) 4.0 11.0 24.2 <0.001

Number of diseases [mean (SD)]

 Neurological diseases 0.2 (0.4) 0.2 (0.5) 0.3 (0.5) <0.001

 Cardiovascular diseases 1.5 (1.5) 1.3 (1.5) 1.4 (1.6) <0.001

 Infectious diseases 0.01 (0.1) 0.02 (0.1) 0.03 (0.2) <0.001

 Pain conditions 0.1 (0.3) 0.1 (0.3) 0.1 (0.3) 0.599

Any of the above 1.8 (1.8) 1.6 (1.8) 1.8 (2.0) 0.024

a
Results are weighted and account for the complex survey design of the NESARC-III, precluding the report of raw numbers. Percentages have been 

rounded and may not total 100.0%.
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Table 2.

Marijuana use characteristics among former and current users.
a

Former users 
(n=2,969)

Current users 
(n=695)

p-value

Use prior to the past 12 months

Age at first use [in years; mean (SD)] 19.5 (6.3) 19.0 (8.1) 0.154

Age when began using marijuana most [in years; mean (SD)] 21.2 (7.2) 19.0 (8.1) <0.001

Frequency of most use (%) <0.001

 1–11 times in a year 35.2 6.8

 1–3 times a month 17.6 8.8

 1–4 times a week 25.8 27.1

 Every day or nearly every day 20.7 56.4

Duration used marijuana the most [in weeks, median (IQR)] 156.0 (260.0) 364.0 (1300) <0.001

Number of joints usually smoked in a day when using marijuana the most [mean 
(SD)]

1.9 (2.5) 3.2 (4.0) <0.001

Use within the past 12 months

Frequency of use in the last 12 months (%)

 1–11 times in the last year − 33.8

 1–3 times a month − 18.2

 1–4 times a week − 21.6

 Every day or nearly every day − 26.0

Number of days since most recent marijuana use [Median (IQR)] − 7.0 (29.0)

Number of joints usually smoked in a day in the last 12 months [mean (SD)] − 1.7 (1.8)

Met criteria for CUD (%) − 17.5

a
Results are weighted and account for the complex survey design of the NESARC-III, precluding the report of raw numbers. Percentages have been 

rounded and may not total 100.0%.
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