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Abstract

Purpose—To examine the prevalence and correlates of vaporization (i.e., “vaping”) as a route of 

cannabis administration in a sample of medical cannabis patients.

Procedures—Adults ages 21 and older (N = 1,485 M age = 45.1) who were seeking medical 

cannabis certification (either for the first time or as a renewal) at medical cannabis clinics in 

southern Michigan completed a screening assessment. Participants completed measures of route of 

cannabis administration, cannabis use, alcohol and other substance use.

Findings—An estimated 39% (n=511) of the sample reported past-month cannabis vaping, but 

vaping as the sole route of cannabis administration was rare. Specifically, only 30 participants 

(2.3% of the full sample and 5.9% of those who reported any vaping) indicated vaping as the sole 

route of cannabis administration. The majority (87.3%) of those who reported vaping also reported 

smoking (combustion) as a route of cannabis administration. Being younger than age 44, having 

more than a high school education, engaging in nonmedical stimulant use, being a returning 

medical cannabis patient, and greater frequency of cannabis use were associated with higher odds 

of vaping at the bivariate level and with all variables considered simultaneously.

Conclusions—Vaping appears to be relatively common among medical cannabis patients, but is 

seldom used as the sole route of cannabis administration. Results highlight the importance of 
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monitoring trends in vaping and other substance use behaviors in this population and underscore 

the need for longitudinal research into the motives, correlates, and consequences of cannabis 

vaping in medical cannabis patients.
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1. INTRODUCTION

Since the appearance of electronic nicotine delivery systems in 2007, the use of electronic 

cigarettes or e-cigarettes (ECs), also known as “vaping,” has emerged as a growing public 

health concern (Benowitz, 2014; Pisinger and Dossing, 2014; Walton et al., 2015). More 

recently, vaporization as a route of cannabis administration has raised public health concerns 

similar to those for ECs. Specifically, vaping cannabis may be perceived as safer than 

smoking cannabis, which, in turn, might lead to greater initiation and/or use of cannabis 

(Budney et al., 2015; Cox, 2015; Fischer et al., 2015; Tashkin, 2015). Other potential 

concerns about cannabis vaping include the greater use of high-potency cannabis products, 

leading to increased risk of symptoms of cannabis use disorder, as well as the greater use of 

tobacco and cannabis together (Budney et al., 2015). By contrast, it was suggested that 

cannabis vaping could reduce the co-use of tobacco and cannabis (Gartner, 2015). The 

public health importance of understanding the potential risks and benefits of cannabis vaping 

takes on added significance in light of recent evidence that the prevalence of nonmedical 

cannabis use and cannabis use disorders increased sharply in the United States (US) in the 

10-year period between 2001-2002 and 2012-2013 (Hasin et al., 2015).

Public health concerns about cannabis vaping are particularly relevant given the ongoing 

changes in cannabis legislation for medicinal purposes. As of July, 2016, twenty-five US 

states and the District of Columbia have passed legislation legalizing cannabis for medicinal 

purposes (National Conference of State Legislatures, 2016). In the state of Michigan, where 

the current research was conducted, the Michigan Medical Marihuana Act passed in 2008 

legalized the use of cannabis for the treatment of debilitating medical conditions (e.g., 

cancer, glaucoma, severe or chronic pain). Qualifying patients or primary caregivers are 

required to obtain a registry identification card through a state registry program. As of 

January, 2016, 182,091 patients and 34,269 caregivers have been approved for medical 

cannabis registry identification cards in Michigan (Gaedeke, 2016).

Although a large body of evidence indicated that non-medical cannabis use was associated 

with a number of adverse health effects (Hall and Degenhardt, 2009; Volkow et al., 2014), 

results from recent narrative and meta-analytic reviews suggest that medical cannabis use 

may be associated with reductions in pain, nausea due to chemotherapy, and spasticity 

(Aggarwal, 2013; Borgelt et al., 2013; Hill, 2015; Koppel et al., 2014; Whiting et al., 2015). 

However, results from these reviews also showed that medical cannabis use was associated 

with increased odds of several adverse events, including risk of motor vehicle accidents, 

nausea and fatigue, gastrointestinal disorders, and psychiatric symptoms. More broadly, very 

little evidence exists to guide the method of administration, dosing, potential “strain” of 
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cannabis or other domains related to dose/scheduling that are typical of FDA-approved 

medications.

The possibility that cannabis effects may vary by route of administration (Borgelt et al., 

2013) highlights the importance of examining the prevalence and correlates of cannabis 

vaping in medical cannabis patients. Some potential benefits to vaping cannabis compared to 

smoking have been noted. For example, results from two randomized controlled trials 

showed that vaping cannabis compared to placebo was associated with reductions in 

neuropathic pain (Wallace et al., 2015; Wilsey et al., 2013). Other studies found that 

cannabis vaping was associated with lower likelihood of reporting respiratory problems 

(Earleywine and Barnell, 2007) and improved respiratory function (Van Dam and 

Earleywine, 2010) compared to smoking. Some evidence also showed that cannabis vaping 

was associated with lower total cannabis use (Etter, 2015). Cannabis users might be 

particularly attracted to the potential of vaping as a means of reducing others’ exposure to 

secondhand cannabis smoke, and cannabis vaping might also reduce the simultaneous use of 

tobacco and cannabis (Gartner, 2015). However, evidence also indicated that vaping 

cannabis was associated with impaired cognitive performance (Wallace et al., 2017). It has 

also been argued that any beneficial effects of cannabis vaping on respiratory function are 

likely to be small and do not offset potential risks of vaping (Tashkin, 2015). In addition, 

vaping is often presented as an alternative to smoking cannabis, but little is known about the 

extent to which vaping occurs independently from, or in addition to, cannabis smoking.

Existing data have only provided a partial view of the potential prevalence of cannabis 

vaping. An early study based on a large sample of past-month cannabis users found that the 

prevalence of cannabis vaping was relatively low at 2.2% (Earleywine and Barnell, 2007). A 

more recent study of 3,847 students from five Connecticut high schools found that 5.4% of 

all students and 18.4% of all lifetime cannabis users reported ever using electronic cigarettes 

to vaporize cannabis (Morean et al., 2015), and the 2015 Monitoring the Future study found 

that, among adolescents who reported any lifetime use of electronic vaporizers, between 

6-7% inhaled marijuana or hash oil when they last used an electronic cigarette (Johnston et 

al., 2016). A study based on a nationally representative consumer sample of U.S. adults 

showed that the prevalence of vaping among current (past one-month) cannabis users was 

7.6% (Schauer et al., 2016), and results from a large study of past 12-month cannabis users 

in the 2014 Global Drug Survey indicated that 11.2% of US participants reported vaping as 

their most common current route of cannabis administration (Hindocha et al., 2016). By 

contrast, results based on a sample of lifetime cannabis users indicated that the past 1-month 

prevalence of any cannabis vaping was 37% (Lee et al., 2016), with lifetime vaping rates 

exceeding 50% (Borodovsky et al., 2016). Evidence also showed that vaping rates were 

higher among lifetime cannabis users residing in states with medical marijuana laws, and 

vaping rates increased as a function of states’ duration of medical cannabis legislation and 

the number of cannabis dispensaries (Borodovsky et al., 2016).

To our knowledge, only one study has documented prevalence rates of cannabis vaping 

among medical cannabis users. Pacula et al. (2016) collected data from an internet panel 

survey of a probability sample of adults residing in four states that have legalized medical 

cannabis use (Colorado, Washington, Oregon and New Mexico). Among medical cannabis 
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users, the prevalence of vaping cannabis was 18%, compared to 3% among recreational 

cannabis users. The prevalence of vaping was highest (36.3%) among medical cannabis 

users who reported using both medically and recreationally.

There are few data available on the correlates of cannabis vaping. A small study found that a 

substantial percentage (45%) of cannabis users reported that vaping helped them to stop or 

reduce cannabis use (Etter, 2015). Those who use cannabis may also perceive that vaping is 

safer than smoking (Etter, 2015; Lau et al., 2015) and that vaping may confer health benefits 

(Malouff et al., 2013). Although there are concerns that vaping will lead to more frequent 

use of tobacco and cannabis together, evidence showed that vapers were less likely to 

combine tobacco and cannabis when vaping (Malouff et al., 2013; also see Lee et al., 2016). 

In addition, some data indicated that cannabis users perceive that vaping enhances the effects 

of cannabis (Malouff et al.), although Abrams et al. (2007) found no difference between 

smoking and vaping cannabis in terms of plasma THC concentration, and vaping had lower 

carbon monoxide exposure.

Overall, vaping has become a common mode of administration for tobacco and appears to be 

increasing for cannabis. Recent changes in legislation related to medical use of cannabis 

have raised numerous questions about efficacy and safety (Hill, 2015). However, no prior 

research has studied the prevalence and correlates of cannabis vaping in a sample of medical 

cannabis patients. Accordingly, the current research focused on medical cannabis patients 

and examined the extent to which they engage in vaping, whether vaping occurs instead of 

or in addition to cannabis use by other routes of administration, and the variables that are 

associated with cannabis vaping. Given that this is among the first studies to examine 

correlates of cannabis vaping among medical cannabis patients, we limited the covariates to 

demographic and substance use variables.

2. MATERIAL AND METHODS

The current research is based on cross-sectional data from a project examining patterns of 

cannabis use. Adults ages 21 and older who were seeking medical cannabis at medical 

cannabis clinics in Michigan completed a screening assessment during a medical cannabis 

clinical visit.

Participants completed the screening assessment during the recruitment period for this study, 

which began in February, 2014 and ended in June, 2015. Of the 2,569 participants who 

presented to the study sites during this period, a total of 1,485 participants (57.8%) 

completed the screening survey. Measures in the screening survey included the following:

Demographics included questions about sex, race/ethnicity, education (highest grade 

completed in school), current marital status, and current employment status, whether the 

participant was a first-time or returning patient (assessed with an item asking if the 

participant currently had a medical marijuana card), and reasons for seeking medical 

marijuana.

Frequency of Past 6-Months Cannabis and Other Substance Use was assessed with the 

question “In the past 6 months, how often have you used cannabis (marijuana, pot, grass, 
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hash, etc.)?” Response options were: 0 = Never, 1 = Once or twice, 2 = Monthly, 3 = 

Weekly, 4 = Daily or almost daily. Using the same response options, participants were also 

asked how often during the past 6 months they had used 1) cocaine (coke, crack etc.); 2) 

methamphetamine (speed, crystal meth, ice, ecstasy, etc.); 3) prescription stimulants 

nonmedically (i.e., used to get high, used more than was prescribed, or that belonged to 

someone else); 4) prescription sedatives nonmedically; and 5) prescription opioids 

nonmedically.. Due to low frequencies, scores on the variables for cocaine, 

methamphetamine, and nonmedical stimulant, sedative, and opioid use were collapsed into 

five binary indicators, one for each substance.

Frequency of Past 6-Months Alcohol Use was assessed with the question “In the past 6 

months, how often did you have a drink containing alcohol)?” Response options were: 0 = 

Never, 1 = Monthly or less, 2 = 2-4 times a month, 3 = 2-3 times a week, 4 = 4+ times a 
week. Any Past 6-Months Heavy Alcohol Use was assessed with the question “In the past 6 

months, how often did you have 6 or more drinks on one occasion?” Response options 

ranged from 0 = Never to 4 = daily/almost daily, and scores on this variable were collapsed 

into a binary indicator. Both questions were taken from the Alcohol use Disorders 

Identification Test (AUDIT; Babor et al., 2001).

Average Quantity of Weekly Cannabis Use in the Past Month was assessed with the question 

“During the past month, on average, how much marijuana (for medical or non-medical use) 

did you use per week?” Response options were: 0 = None, 1 = Less than an eighth of an 
ounce, 2 = An eighth to slightly less than a quarter of an ounce, 3 = A quarter to slightly less 

than a half of an ounce, 4 = A half to slightly less than one ounce, 5 = One or more ounces.

Duration of Cannabis Intoxication on an Average Day in the Past Month was assessed with 

the question “During the past month, how many hours, on an average day, do you feel high 

or stoned?” Response options were: 1) 0 hours, 2) 1-2 hours, 3) 3-4 hours, 4) 5-6 hours, 5) 

7-8 hours, 6) 9 or more hours.

Route of Cannabis Administration in the Past Month was determined by a single question 

that asked “During the PAST MONTH, what are the different ways you have used any 

marijuana? Please select all that apply.” Response options were: 1) By mouth, eating, 
drinking, or ingesting; 2) Smoking (combustion); 3) Used through vaporizer or e-cig; and 4) 

Used on your skin (i.e., through lotions).

2.1 Statistical Analysis

To address our research questions, we calculated descriptive statistics and estimated the 

prevalence of cannabis vaping as a route of administration. Correlates of vaping were tested 

with bivariate and multiple logistic regression analysis (Agresti, 2013). Responses to the 

questions about 1) past 1-month routes of cannabis administration and 2) past 1-month 

number of hours felt high or stoned were contingent on responses to the question about past 

1-month quantity of cannabis use. As shown in Table 1, n = 140 participants (9.7%) 

responded “0 = None” to the question about past 1-month quantity of cannabis use, and 

these participants were not asked about routes of past 1-month cannabis administration. Of 

the remaining n = 1345 participants, there were n = 25 cases (1.9%) with missing data on the 
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question about routes of cannabis administration, leaving a total n = 1320 with valid data on 

this variable. The multiple logistic regression analysis with 11 covariates used listwise 

deletion of missing data and included n = 1214 cases (92.0% of the cases with data on past 

1-month routes of cannabis administration).

3. RESULTS

Descriptive statistics reported in Table 1 show that the sample was mostly white, about 57% 

male, with a mean age of 45 years, and relatively well-educated (~65% reported “at least 

some college”). The majority (56%) of participants were either currently married or in a 

long-term relationship, almost half (46.9%) were currently employed, and most (62%) were 

returning patients. Results in Table 1 also show that participants reported relatively frequent 

use of cannabis in the past 6 months, with about 74% of the sample reporting daily or almost 

daily use. By contrast, rates of other substance use (i.e., cocaine, methamphetamine, and 

nonmedical stimulant and sedative use) were relatively low (< 6%). Results not shown in 

Table 1 indicated that the top two reasons for seeking medical marijuana were 1) severe and 

chronic pain (91.1%) and 2) severe and persistent muscle spasms (25.9%). These were also 

the top two conditions reported by qualifying patients in the state of Michigan approved for 

medical cannabis registry identification cards as of January, 2016 (Gaedeke, 2016), and the 

prevalence rates were very similar to those in our sample (92.9% and 23.4% for severe and 

chronic pain and severe and persistent muscle spasms, respectively).

In terms of routes of cannabis administration, 90.8% (n=1199) of the sample reported 

smoking; 44% (n=587) reported eating, drinking, or ingesting; 39% (n=511) reported 

vaping; and 10.9% (n=144) reported skin/topical use as a route of cannabis administration in 

the past month. However, these were not mutually exclusive categories, and more than 50% 

of the sample indicated more than one administration route for past month cannabis use. The 

most prevalent single route of cannabis administration was “by smoking (combustion) only”, 

endorsed by 36.8% (n=486) of the sample. Table 1 depicts the co-use of vaping with other 

routes of administration. Vaping as the sole route of administration was rare and reported by 

30 participants (2.3% of the full sample and 5.9% of those who reported any vaping). 

Notably, the majority (n=446, 87.3%) of those who reported vaping also reported smoking 

(combustion) as a route of cannabis administration.

Results from bivariate and multiple logistic regression analyses of demographic and 

substance use correlates of vaping are presented in Table 2. Being younger than age 44, 

having more than a high school education, any past 6-months nonmedical stimulant use, 

being a returning medical cannabis patient, and greater frequency of past 1-month cannabis 

use were associated with higher odds of vaping at the bivariate level and with all variables 

included simultaneously. Being male, white, working full- or part-time (relative to being 

retired), any past 6-months nonmedical sedative use, greater quantity of cannabis use, and 

duration of cannabis intoxication were associated with higher odds of vaping in bivariate 

analysis but not when other correlates were statistically controlled. Current marital status 

and past 6-months cocaine, methamphetamine, nonmedical opioid, alcohol, and heavy 

alcohol use were not associated with cannabis vaping at the bivariate level and were not 

included in the multiple logistic regression analysis.
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4. DISCUSSION

To our knowledge, this study is the first to examine prevalence and correlates of vaping as a 

route of cannabis administration in a sample of medical cannabis patients. Results suggest 

that among medical cannabis patients, vaping is highly prevalent in combination with other 

modes of cannabis administration (e.g., smoking), but it rarely serves as the sole route of 

administration. Vaping is also more common among returning medical cannabis patients and 

those who are younger and better educated. In addition, those medical cannabis patients who 

engage in vaping tend to use cannabis with a greater frequency than other medical cannabis 

patients and had higher odds of any past 6-months nonmedical stimulant use. These findings 

indicate that those who engage in vaping may be a unique group of medical cannabis 

patients with quite frequent cannabis use and may have unique features and potential 

problems relative to other adults who use medical cannabis.

Results showed that the prevalence of past-month cannabis vaping in this sample of medical 

cannabis patients was about 39% and increased to 43% among those who already had 

certification for medical cannabis and were seeking to renew their certification. These 

prevalence rates are more than five times higher than the prevalence rate of cannabis vaping 

in a representative sample of U.S. adults (Schauer et al., 2016), but are similar to the past 1-

month cannabis vaping rate among lifetime cannabis users (37%; Lee et al., 2016), and to 

the cannabis vaping rate among medical cannabis users who reported using both medically 

and recreationally (36.3%; Pacula et al., 2016). Taken together, data from these studies 

suggest that the current past 1-month prevalence of cannabis vaping among medical 

cannabis users could be between 35-45%. In this context it is noteworthy that rates of 

cannabis vaping are higher in states that have legalized cannabis, and increase as a function 

of the duration of medical cannabis laws and the density of medical cannabis dispensaries 

(Borodovsky et al., 2016).

Although we found that vaping is relatively common among medical cannabis patients, 

vaping as the sole route of administration was very rare. Indeed, in this sample the vast 

majority (87%) of vapers also reported smoking as a route of cannabis administration. Prior 

findings have indicated that vaping might be motivated by a desire to reduce one's own or 

others’ exposure to cannabis smoke (Budney et al., 2015). The present findings cast doubt 

on whether vaping may be an effective harm reduction strategy if smoking remains common 

in those who engage in vaping. However, detailed data on the frequency of use by specific 

routes of administration are lacking in the present sample, leaving open the possibility that 

smoking became less frequent over time among those who engaged in vaping.

In a recent review, the authors suggested that cannabis vaping could lead to greater 

frequency and quantity of cannabis use and a higher risk of cannabis use disorder, 

particularly if vaping devices enhance the potency of cannabis (Budney et al., 2015). 

Evidence from other studies showed that cannabis vaping was associated with more frequent 

cannabis smoking (Lee et al., 2016), and using multiple routes of cannabis administration 

was associated with cannabis use problems (Baggio et al., 2014). These previous findings 

are broadly consistent with our results indicating that individuals who reported vaping also 

reported greater frequency of cannabis use; however, the cross-sectional design of our study 
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makes it impossible to assess the temporal direction of these associations. For example, it 

may be that more frequent and heavier cannabis use leads to use of a wider range of routes 

of administration, including vaping. Another possibility is that the inefficiency of currently 

available vaporizing devices may lead to greater frequency of cannabis use. It is also 

possible that the association is due to some third variable that predicts vaping and greater 

frequency and quantity of cannabis use, such as greater severity of symptoms that initially 

motivated medical cannabis use. Consequently, longitudinal data are needed to better 

understand the temporal order of associations between modes of cannabis administration 

(including vaping) and cannabis use outcomes (Fischer et al., 2015).

Several individual characteristics differentiated medical cannabis patients who engaged in 

vaping from those who did not. Specifically, those who reported vaping were more likely to 

be returning medical cannabis patients, younger, and more highly educated. Other evidence 

also suggested that vaping is inversely associated with age (Lee et al., 2016). The specific 

devices used for vaping cost money and could be conceptualized as a new technology. It is 

possible that these individual features (younger age and higher education) may also be 

associated with being able to afford and willing to adopt this newer method of 

administration. However, findings also suggest that experience with medical cannabis plays 

an important role, and higher rates of vaping among returning medical cannabis patients 

might signify greater willingness to experiment with alternative administration modes (e.g., 

Ilgen et al., 2013). Finally, while the association between nonmedical stimulant use and 

vaping was statistically significant and generally consistent with some previous research 

(Compton et al., 2016), the relatively small number of nonmedical stimulant users who 

reported vaping in the current sample (n = 24) suggests that larger samples are needed to 

understand this relationship.

We acknowledge several limitations to this study. First, the current research is based on 

cross-sectional data, making it impossible to discern the temporal direction of associations. 

Also, our measure of route of cannabis administration did not ask about frequency of vaping. 

Several of the measures we used, including route of cannabis administration, were developed 

for this study and their psychometric properties have not been established. Further, our study 

is based on a sample of medical cannabis users from clinics in one Midwestern state, and 

given the considerable variability in state laws related to medical cannabis, the results may 

not generalize to other locations. For example, anecdotal evidence from our study sites 

suggested that some physicians may be advising patients to adopt vaping as a rout of 

administration, which might have resulted in higher rates of vaping in this sample. Finally, 

recent work showed some differences between medical and recreational cannabis users (Lin 

et al., 2016; Pacula et al., 2016), but we were unable to distinguish between medical and 

recreational use in the current study.

Nonetheless, our results serve as an important initial glimpse at cannabis vaping among 

medical cannabis users. Against the backdrop of a sharp increase in the prevalence of 

nonmedical cannabis use in recent years (Hasin et al., 2015), the emergence of medical 

cannabis has raised numerous medical and public health questions (Budney et al., 2015; 

Hill, 2015). At the same time, the use of “vaping” as a route of administration for tobacco 

has escalated dramatically since 2007 (Arrazola et al., 2015), and there are concerns that 
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cannabis vaping will show a similar increase (Budney et al., 2015). The current study 

represents one of the first investigations of vaping in a sample of medical cannabis users, 

and findings indicate that vaping is a relatively prevalent mode of administration in this 

population. The associations we observed between vaping and greater frequency of cannabis 

use highlight the importance of future research using longitudinal designs that can address 

questions about temporal precedence and long-term health outcomes, along with additional 

clinical trials to investigate the efficacy of vaporization compared to other administration 

routes for medical cannabis patients.
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Highlights

• About 39% of adults seeking medical cannabis certification reported 

vaping cannabis.

• The majority (87.3%) of those who reported vaping also reported 

smoking cannabis.

• Returning medical cannabis patients were more likely to report 

cannabis vaping.

• Younger age, higher education, and frequency of cannabis use were 

related to vaping.
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Table 1

Demographic and Cannabis Use Variables at Screening (N = 1,485)
1

N (%) or Mean (SD)

Age 45.1 (13.0)

Gender

    Female 634 (42.7%)

    Male 850 (57.2%)

    Transsexual 1 (0.1%)

Race/Ethnicity

    African American 141 (9.5%)

    Caucasian 1293 (87.1%)

    Other 51 (3.4%)

Education

    Less than high school/High school graduate 508 (34.2%)

    Some college/College graduate 977 (65.8%)

Marital Status

    Married or long-term relationship 819 (55.9%)

    Divorced/separated/widowed 326 (22.2%)

    Never married 321 (21.9%)

Employment Status

    Work full-time or part-time 686 (46.9%)

    Disability 426 (29.1%)

    Retired 166 (11.4%)

    Unemployed 100 (6.8%)

    Other 84 (5.7%)

Past 6 Months Cocaine Use

    No 1417 (96.9%)

    Yes 46 (3.1%)

Past 6 Months Methamphetamine Use

    No 1443 (98.8%)

    Yes 18 (1.2%)

Past 6 Months Nonmedical Stimulant Use

    No 1421 (97.2%)

    Yes 41 (2.8%)

Past 6 Months Nonmedical Sedative Use

    No 1383 (94.7%)

    Yes 77 (5.3%)

Past 6 Months Nonmedical Opioid Use

    No 1397 (96.3%)
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N (%) or Mean (SD)

    Yes 53 (3.7%)

Frequency of Past 6 Months Alcohol Use 1.2 (1.3)

Any Past 6 Months Heavy Alcohol Use

    No 1049 (72.5%)

    Yes 398 (27.5%)

Currently Have a MMJ Card

    No 498 (33.9%)

    Yes 972 (62.1%)

Past 6 Months Frequency of Cannabis Use

    Never 90 (6.1%)

    Monthly 37 (2.5%)

    Weekly 176 (12.0%)

    Daily or almost daily 1084 (74.0%)

Past 1 Month Quantity of Cannabis Use in

    None 140 ( 9.7%)

    Less than 1/8 of an oz. 228 (15.8%)

    1/8 to slightly less than ¼ of an oz 302 (21.0%)

    ¼ to slightly less than ½ of an oz 326 (22.6%)

    ½ to slightly less than 1 oz 236 (16.4%)

    One or more ounces 208 (14.5%)

Past 1 Month Number of Hours Felt High 2.8 (1.3)

Past 1 Month Cannabis Vaping

    Yes 511 (38.7%)

    No 809 (61.3%)

Routes of Cannabis Administration in Past 1 Month Among Vapers (n = 511)

    Vaping only 30 (5.9%)

    Vaping and smoking 182 (35.6%)

    Vaping and eating 28 (5.5%)

    Vaping and topical 2 (0.4%)

    Vaping, smoking, and eating 186 (36.4%)

    Vaping, smoking, and topical 11 (2.1%)

    Vaping, eating, and topical 5 (1.0%)

    Vaping, smoking, eating, and topical 67 (13.1%)

1
Due to missing data and panned missingness, Ns ranged from 1,310 to 1,468.

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



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cranford et al. Page 15

Table 2

Multiple Logistic Regression Analysis of Correlates of Cannabis Vaping (N = 1,214)

Vaping as a Route of Cannabis Administration in Past 1 Month

% OR (95% CI) AOR (95% CI)

Overall 38.7

1. Sex

    Female 35.3 — —

    Male 41.1
1.3

*
 (1.02 – 1.6)

1.2 (0.9 – 1.6)

2. Age

    18-44 46.6
1.9

*
 (1.6 – 2.4) 1.9

*
 (1.4 – 2.5)

    45 and older 30.9 — —

3. Race/Ethnicity

    White 40.1
1.6

*
 (1.1 – 2.4)

1.4 (0.9 – 2.2)

    Non-White 29.2 — —

4. Current Marital Status

    Married/Relationship 39.0 1.1 (0.8 – 1.5) NA

    Never married 41.5 1.2 (0.9 – 1.7) NA

    Divorced/Separated/Widowed 36.7 — NA

5. Education

    More than high school 40.8
1.3

*
 (1.02 – 1.6) 1.4

*
 (1.1 – 1.8)

    Completed high school 34.8 — —

6. Employment Status

    Work full-time or part-time 44.2
1.9

*
 (1.3 – 2.7)

1.2 (0.8 – 1.9)

    Disability 34.9 1.2 (0.8 – 1.9) 1.2 (0.8 – 2.0)

    Retired 29.9 — —

    Unemployed 36.4 1.3 (0.8 – 2.3) 1.1 (0.6 – 2.0)

    Other 39.7 1.5 (0.9 – 2.8) 1.1 (0.6 – 2.2)

7. Past 6 Months Cocaine Use

    Yes 52.3 1.7 (0.9 – 3.2) NA

    No 38.6 — NA

8. Past 6 Months Methamphetamine Use

    Yes 55.6 2.0 (0.8 – 5.0) NA

    No 38.8 — NA

9. Past 6 Months Nonmedical Stimulant Use

    Yes 63.2
2.8

*
 (1.4 – 5.4) 2.2

*
 (1.1 – 4.4)

    No 38.3 — —

10. Past 6 Months Nonmedical Sedative Use

    Yes 52.9
1.8

*
 (1.1 – 3.0)

1.5 (0.9 – 2.7)
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Vaping as a Route of Cannabis Administration in Past 1 Month

% OR (95% CI) AOR (95% CI)

    No 38.3 — —

11. Past 6 Months Nonmedical Opioid Use

    Yes 44.4 1.3 (0.7 – 2.3) NA

    No 38.7 — NA

12. Frequency of Past 6 Months Alcohol Use 1.0 (0.9 – 1.1) NA

13. Any Past 6 Months Heavy Alcohol Use

    Yes 41.1 1.1 (0.9 – 1.4) NA

    No 38.4 — NA

14. Currently Have a MMJ Card

    Yes 43.2
1.9

*
 (1.5 – 2.5) 1.8

*
 (1.3 – 2.4)

    No 28.1 — —

15. Frequency of Past 6 Months Cannabis Use
1.7

*
 (1.4 – 2.0) 1.4

*
 (1.1 – 1.8)

16. Quantity of Weekly Cannabis Use in Past 1 Month
1.2

*
 (1.1 – 1.3)

1.1 (0.9 – 1.2)

17. Number of Hours in Average Day High/Stoned Past 1 Month
1.1

*
 (1.04 – 1.2)

1.0 (0.9 – 1.1)

Note. OR = odds ratio from bivariate logistic regression analysis. AOR = adjusted odds ratio from multiple logistic regression analysis. CI = 
confidence interval. — = reference group. NA = not applicable, variable was not associated with cannabis vaping at the bivariate le el and was 
excluded from multiple logistic regression analysis.

*
p < .05.
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