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Abstract

Background—Over half of U.S. states have enacted legal cannabis laws (LCL). In parallel, 

edible cannabis products (i.e., edibles) have presented new regulatory challenges. LCL provisions 

that dictate access to cannabis (e.g., home cultivation (HC) or dispensaries (DSP)) may impact 

edible production and use. This study examined relationships among HC and DSP provisions, 

cannabis cultivation, and edible use.

Methods—An online cannabis use survey was distributed using Facebook. Data were collected 

from 1813 cannabis-using adults. U.S. states were classified as states without LCL (Non-LCL) or 

LCL states that: (1) only permit DSP (LCL DSP-only), (2) only permit HC (LCL HC-only), or (3) 

permit HC and DSP (LCL HC+DSP). Analyses tested associations among these classifications, 

cannabis growing, and edible use and procurement.

Results—Individuals in LCL HC-only and LCL HC+DSP states were more likely to report 

currently growing cannabis at home (OR: 3.3, 95% CI: 1.7, 6.2; OR: 3.9, 95% CI: 2.4, 6.3, 

respectively) and past-month edible use (OR: 2.1, 95% CI: 1.4, 3.4; OR: 2.9, 95% CI: 2.2, 3.9, 

respectively) than individuals in LCL DSP-only states. Regardless of state, those who had grown 

cannabis were more likely to have made edibles than those who had never grown cannabis (OR: 

2.2, 95% CI: 1.8, 2.6). Individuals in LCL HC-only states were more likely to have made edibles 

in the past month than individuals from Non-LCL (OR: 2.75, 95% CI: 1.5, 5.3) and DSP-only 

states (OR: 2.1, 95% CI: 1.0, 4.4). Individuals in LCL HC+DSP states were more likely to have 

purchased edibles in the past month than individuals from Non-LCL (OR: 3.7, 95% CI: 2.4, 5.6) 

and DSP-only states (OR: 3.2, 95% CI: 1.8, 5.5).

Conclusion—Specific LCL provisions may differentially affect individuals’ propensity to grow 

cannabis and make, buy, and use edible cannabis products. Permitting home cultivation contributes 

to a greater probability of growing cannabis. Those who grow cannabis economize the plant by 
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creating homemade edible cannabis products. Conversely, permitting dispensaries increases the 

likelihood of purchasing edibles. The psychoactive effects of edibles with unknown and variable 

cannabinoid content will be unpredictable. Policymakers should carefully consider how specific 

LCL provisions can affect patterns of cannabis edible product access and quality.
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Introduction

Edible cannabis use has become a central regulatory issue in the wake of U.S. cannabis 

legalization. These products come in various forms such as baked goods, candy, or drinks 

that have been infused with a multitude of cannabinoids found in the cannabis plant 

including the psychoactive compound, tetrahydrocannabinol (THC). Edible cannabis 

products help users avoid the health risks associated with toxins produced by smoking. 

However, edible cannabis use results in a delayed onset (1-3 hours) of psychoactive effects 

after consumption (Vandrey, et al., 2017), which, combined with increased product 

availability and suboptimal regulation of product packaging and content labeling, has led to 

an increased number of accidental edible-related overdoses and emergency room visits (Cao, 

Srisuma, Bronstein, & Hoyte, 2016; Ghosh, et al., 2015; MacCoun & Mello, 2015; Vandrey, 

et al., 2015; Wang, et al., 2014). In recent years, states with legal cannabis laws (LCL) have 

taken necessary regulatory steps to reduce this risk by requiring edible products to have 

universal warning symbols; provide consumers with knowledge about proper serving size; 

limit the amount of THC per serving and the total number of servings per unit; and be sealed 

in tamper-resistant packaging (Marijuana Enforcement Division, 2017; Oregon Liquor 

Control Commission, 2016). However, there has been little research focused on how specific 

provisions of LCL may impact access to cannabis edibles including patterns of edible 

product creation, availability, and consumption.

There are two types of LCL, medical cannabis laws (MCL) and recreational cannabis laws 

(RCL). Both permit the use of cannabis plant material or extracts containing substantial 

amounts of THC under certain conditions. Of note, some states permit medical use of only 

specific strains of cannabis containing high concentrations of cannabidiol (CBD) and 

relatively low concentrations of THC. These CBD-laws are generally not classified as MCL. 

MCL permit cannabis use only for those with a qualifying medical condition. RCL permit 

the use of cannabis for adults (age 21+) without the need for medical justification (as per 

alcohol or tobacco). Currently, the public health effects of LCL are largely unclear. For 

example, some studies have demonstrated that having or passing an LCL is related to greater 

prevalence of cannabis use in a state (Cerda, Wall, Keyes, Galea, & Hasin, 2012; 

Schuermeyer, et al., 2014; Stolzenberg, D’Alessio, & Dariano, 2016; Wen, Hockenberry, & 

Cummings, 2015) while other studies have demonstrated no effect (Harper, Strumpf, & 

Kaufman, 2012; Lynne-Landsman, Livingston, & Wagenaar, 2013). The lack of consistent 

findings may be due in part to the use of dichotomous variables representing the presence or 

absence of an LCL (Choo & Emery, 2017; Hunt & Miles, 2015; Pacula, Powell, Heaton, & 

Sevigny, 2015). No two LCL are exactly the same and analytical strategies that rely on 
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yes/no LCL comparisons may obfuscate important underlying policy heterogeneity. The 

provisions within each LCL that dictate how cannabis is produced and distributed may 

impact important public health metrics such as rates of cannabis use and use disorder, 

average cannabis THC content, and utilization of new methods of cannabis administration 

(Borodovsky, Crosier, Lee, Sargent, & Budney, 2016; Pacula, et al., 2015; Sevigny, Pacula, 

& Heaton, 2014). Analyzing the effects of specific LCL provisions is necessary to clarify the 

true impact of cannabis legalization and to guide effective regulation of legal cannabis.

Two LCL provisions – stipulations concerning home cultivation (HC) and dispensaries 

(DSP) – may have a significant influence on how individuals access cannabis. An HC 

provision permits individuals to grow a specific number of cannabis plants at home for 

personal use. From a public health perspective the HC model is appealing because it may 

help deter a commercialized cannabis industry (Caulkins, Kilmer, MacCoun, Pacula, & 

Reuter, 2012). For cannabis users, this model may be an appealing alternative to procuring 

cannabis from unregulated sources because it affords them more control over the quality of 

the cannabis they grow and use (Decorte, 2010). However, the HC model will make it 

difficult for regulatory agencies to prevent diversion, monitor plant limit compliance, and 

enforce quality control measures (e.g., limiting THC levels or use of pesticides)(Caulkins, et 

al., 2012; Decorte, 2010; Pacula, et al., 2015).

DSP provisions permit establishments (i.e., dispensaries) that operate within the framework 

of a state’s LCL to sell a variety of cannabis products and related paraphernalia. This access 

model is appealing because it potentially offers state governments the ability to reduce 

public health risks by regulating the cultivation, production, packaging, and labeling of 

cannabis products (including edibles). Regulating edible products may lower users’ risk of 

over-consumption or ingestion of harmful chemicals used in the cannabis growing process 

(Lynskey, Hindocha, & Freeman, 2016; Subritzky, Pettigrew, & Lenton, 2017). However, 

since many DSP operate as for-profit organizations, there is concern that they will prioritize 

profits over public health (Barry & Glantz, 2016; Pacula, Kilmer, Wagenaar, Chaloupka, & 

Caulkins, 2014). Presently, LCL states primarily operate under three cannabis access 

models. Some states permit DSP and prohibit HC, other states permit HC but prohibit DSP, 

and still others permit both HC and DSP.

In a previous study we found evidence that living in an LCL state that permits cannabis HC 

was strongly related to a higher likelihood and younger age of onset of edible cannabis use 

(Borodovsky, et al., 2017). However, we did not observe any such relationships between HC 

provisions and the likelihood of vaping cannabis. Conversely, we observed that DSP 

provisions were related to both edible cannabis use and vaping. This raised the question – 

why would growing cannabis at home be strongly related only to edible cannabis use and 

not vaping? One theory relates to the THC content in different parts of the cannabis plant. 

Some reports indicate that growers cut off the lower-THC parts of the plant (leaves and 

stems) (Doorenbos, Fetterman, Quimby, & Turner, 1971; Small, 2016a, 2016b; Turner, 

Hemphill, & Mahlberg, 1977; Weisheit, 1991) and then, using large quantities of these 

leftover parts, employ cannabinoid extraction procedures to concentrate high levels of THC 

into smaller-volume products such as edibles (Rosenthal, 2014; Small, 2016b).
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The aims of the present study were to quantitatively assess (1) whether individuals who live 

in LCL states that permit HC are more likely to be currently growing cannabis at home, (2) 

whether individuals who grow cannabis at home are more likely to make cannabis edibles, 

(3) how individuals use the leftover parts of cannabis plants that they grow, (4) whether HC 

provisions and DSP provisions are related to higher likelihoods of edible use, and (5) how 

HC provisions and DSP provisions are related to obtaining (making vs. purchasing) edible 

cannabis products.

Methods

Survey

We created an online survey using the Qualtrics survey platform to assess demographics 

(including state residence), cannabis growing behaviors, and edible product use. Qualtrics 

survey data quality functions were used to prevent a single individual from responding 

multiple times and ensure that responses did not come from internet bots. The study was 

approved by The Dartmouth Committee for the Protection of Human Subjects.

Recruitment

We used Facebook advertising (Ramo, Rodriguez, Chavez, Sommer, & Prochaska, 2014) to 

distribute the Qualtrics survey URL link to U.S.-based Facebook users. Each advertisement 

contained an image of a cannabis leaf and appeared on the screen of a targeted audience of 

adults (ages 18+) who had endorsed cannabis-related interests on Facebook. Examples of 

these interests included topics such as “Tetrahydrocannabinol,” and “Medical Cannabis,” 

cannabis-related organizations (e.g., Marijuana Policy Project, NORML), or cannabis-

related magazines (High Times and Cannabis Culture). We distributed the advertisements 

from September 3, 2016, to September 8, 2016, at an advertising cost of $293 (U.S.). The 

advertisements were shown to n=78974 individuals. Of these individuals, n=3135 (4.0%) 

clicked the advertisement and were redirected to the survey’s informed consent page. Of 

those who were directed to the consent page, n=984 (31.4%), did not provide consent or 

were under the age of 18. Those who consented and self-reported being age 18 or older were 

directed to the survey questions. Of those who started the survey, n=1813 (84.3%) 

completed it, passed data quality checks, and self-reported using cannabis at least once in 

their lifetime. Among those who started the survey, comparisons between those who did and 

did not complete it revealed no significant differences with regard to cannabis use 

characteristics (e.g., age of onset of cannabis use) or demographic variables (except for 

gender). A higher proportion of females completed the survey (92% of females vs. 87% of 

males, p<0.05). No compensation was provided. The survey required all items to be 

answered. Therefore there were no missing data points after data cleaning.

Outcome Variables

Primary dichotomous (yes/no) outcomes variables of interest were: (1) Lifetime growing 

cannabis, (2) Currently growing cannabis, (3) Typical use of leftover plant material (making 

edibles vs. directly smoking/vaping or throwing it out), (4) Lifetime making edibles, (5) Past 

month making edibles, (6) Lifetime edible use, (7) Past month edible use, (8) Past month 

purchasing edibles.
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LCL Provision Classification (Primary Independent Variables)

Using peer-reviewed papers, state government (Colorado.gov, 2016) and cannabis 

legislation-related (ProCon.org, 2016) websites, and communications with state government 

officials, we classified all U.S. states (including Washington D.C.) as LCLs (or not), as well 

as having the following LCL provisions: (1) permits home cultivation (HC) status (yes/no), 

(2) permits dispensaries (DSP) (yes/no). We then created a primary independent categorical 

variable containing (1) states without LCL (Non-LCL), (2) LCL states that only permit 

dispensaries (LCL DSP-only), (3) LCL states that only permit home cultivation (LCL HC-

only), and (4) LCL states that permit both home cultivation and dispensaries (LCL HC

+DSP).

Analytical Approach

Analyses were designed to determine how HC and DSP provisions were associated with 

cannabis growing and edible making, purchasing, and use behaviors. We first characterized 

the distribution of demographic variables of the sample and conducted Chi-squared and 

Fisher’s exact tests, ANOVA, and Tukey post-hoc tests to check for demographic differences 

across state classifications (Non-LCL vs. LCL DSP-only vs. LCL HC-only vs. LCL HC

+DSP). The same statistical tests were then used to examine how distributions of the 

outcome variables differed across these types of states. To isolate the effects of different 

LCL provisions while accounting for demographic variability, two types of logistic 

regression models were performed using dummy coded versions of the primary independent 

state classification variable. The first type of model (model 1) used Non-LCL states as the 

reference (i.e., control) group. The second type of model (model 2) examined within-LCL 

differences using LCL DSP-only states as the reference group. All regression models were 

adjusted for age, race, gender, employment status, education, years living in current U.S. 

state, age of onset of cannabis use, the number of lifetime days of cannabis use, and the 

number of days of cannabis use in the past month. Analyses were conducted using Stata® 

version 14 (StataCorp, 2015).

Results

Sample Description

Table 1 displays characteristics of the entire sample and across LCL status classifications. 

The mean age of the entire sample was 48.0 years (SD=12.7). Approximately 76% were 

male, 89% were Caucasian, and 15% had a college degree or higher. Significant differences 

(p<0.05) in age, race, education, past 30-day cannabis use, and years living in current U.S. 

state were observed across the state classifications. Those in LCL HC+DSP states were 

significantly older than those in LCL DSP-only states (mean 49.6 (SD 12.8) vs. mean 46.4 

(SD 12.9) respectively). LCL DSP-only states contained the highest proportion of Caucasian 

individuals and LCL HC+DSP states contained the lowest proportion of Caucasian 

individuals (94% vs. 83% respectively). LCL HC+DSP states contained the highest 

proportion of college-educated individuals and LCL-HC only states contained the lowest 

(18% vs. 11% respectively). Approximately 73% of those from LCL HC-only states were 

daily/near-daily users compared to 51% of those from Non-LCL states. Approximately 80% 

of those from LCL DSP-only states had lived in their current state for more than twenty 
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years compared with 62% of those from LCL HC+DSP states. A comparison with 2016 U.S. 

population estimates indicated that the proportion of study participants from each state 

corresponded closely to the proportion of the total U.S. population represented in each state 

(Pearson’s r=0.83, p<0.0001)(U.S. Census Bureau Population Division, 2017).

Unadjusted relationships between LCL status and cannabis use behaviors

Table 2 displays the proportional distributions of cannabis growing and edible-related 

behaviors in relation to state LCL status classification. Only those who have ever engaged in 

a behavior (e.g., ever grew cannabis) were included in calculating the distributions 

associated with current or past-month behaviors. Thus, the sample sizes associated with 

current and past-month behaviors are smaller than the total sample size. Over half of the 

sample (56%) reported lifetime cannabis growing. All analyses comparing outcomes across 

the state classification types were statistically significant. Of those living in LCL DSP-only 

states, only 19% were currently growing cannabis, compared to 49% of those from LCL 

HC-only and LCL HC+DSP states. Among those currently growing cannabis, 42% of 

individuals from LCL HC-only states compared to 7% of individuals from LCL DSP-only 

states were growing six or more plants. Across the entire sample, making edibles was the 

most common use of leftover plant material (21%) followed by making concentrates (20%) 

and smoking (20%). Among individuals from LCL DSP-only states, 78% had lifetime edible 

use compared to 92% of individuals from LCL HC-only and LCL HC+DSP states. Finally, 

among individuals who had made edibles in their lifetime, 18% of individuals in LCL DSP-

only states compared to 32% of individuals in LCL HC-only states had made edibles in the 

past 30 days.

Adjusted Logistic Regression Models

Growing cannabis and making edibles across home cultivation (HC) status 
and dispensary (DSP) status—Adjusted logistic regression models tested associations 

between LCL provision status and (1) currently growing cannabis at home (yes/no); (2) 

lifetime made cannabis edibles (yes/no) and; (3) typical use of plant leftovers (used to make 

edibles vs. smoke/vape/throw-out/compost/selling) (Table 3).

Currently growing cannabis: Among individuals who had grown cannabis at least once in 

their lifetime, individuals from LCL HC-only states and from LCL HC+DSP states were 

more likely than individuals from Non-LCL states to be currently growing cannabis (OR: 

3.77, 95% CI: 2.12 – 6.72; OR: 4.66, 95% CI: 3.18 – 6.84, respectively), but those from 

LCL DSP-only states were not. Individuals from LCL HC-only states and LCL HC+DSP 

states were more likely than individuals from LCL DSP-only states to be currently growing 

cannabis (OR: 3.26, 95% CI: 1.71 – 6.21; OR: 3.87, 95% CI: 2.38 – 6.30, respectively) 

(Table 3).

Making edibles and use of plant leftovers: Individuals from LCL HC-only states and LCL 

HC+DSP states were more likely than individuals from Non-LCL states to have made 

cannabis edibles in their lifetime (OR: 1.67, 95% CI: 1.08 – 2.58; OR: 1.49, 95% CI: 1.16 – 

1.92, respectively), but those from LCL DSP-only states were not. However, comparisons 

among the three LCL types did not show differences in lifetime making of edibles. 
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Additionally, regardless of LCL status, those who had grown cannabis at least once were 

more likely to have made edibles than those who had never grown cannabis (OR: 2.20, 95% 

CI: 1.83 – 2.63) (not shown in table). Among individuals who had grown cannabis, LCL HC 

status and DSP status were not related to the likelihood of using leftover plant material to 

make edibles. Thus, while those who grow cannabis commonly use leftovers to make 

edibles, the LCL provision status of states that growers live in did not alter the likelihood of 

engaging in this behavior (Table 3).

Edible use, home cultivation (HC) status, and dispensary (DSP) status—A 

series of logistic regression models tested the associations between HC and DSP provision 

variables and (1) lifetime edible use (yes/no) and (2) past-month edible use (yes/no) (Table 

4).

Lifetime edible use: Individuals from LCL HC-only states and LCL HC+DSP states were 

more likely than individuals from Non-LCL states to be lifetime edible users (OR: 3.59, 

95% CI: 1.68 – 7.68; OR: 3.20, 95% CI: 2.12 – 4.85, respectively), but those from LCL 

DSP-only states were not. Individuals from LCL HC-only states and LCL HC+DSP states 

were more likely than individuals from LCL DSP-only states to be lifetime edible users 

(OR: 3.06, 95% CI: 1.39 – 6.75; OR: 2.71, 95% CI: 1.67 – 4.40, respectively) (Table 4).

Past month edible use: Among those with lifetime edible use, individuals from LCL HC-

only states and LCL HC+DSP states were more likely than individuals from Non-LCL states 

to be past month edible users (OR: 2.14, 95% CI: 1.35 – 3.38; OR: 2.92, 95% CI: 2.20 – 

3.88 respectively), but those from LCL DSP-only states were not. Individuals from LCL 

HC-only states and LCL HC+DSP states were more likely than individuals from LCL DSP-

only states to be past month edible users (OR: 1.85, 95% CI: 1.12 – 3.05; OR: 2.55, 95% CI: 

1.78 – 3.65, respectively) (Table 4).

Home cultivation (HC) status, dispensary (DSP) status, and making or 
purchasing edibles—A series of logistic regression models were performed to separate 

the effects of LCL provision access models (HC vs. DSP) on edible acquisition behaviors 

(past-month making vs. past-month purchasing) (Table 5).

Made edibles (past month): Among those who had made edibles in their lifetime, 

individuals from LCL HC-only states were over two and a half times more likely to have 

made edibles in the past month than individuals from Non-LCL states (OR: 2.75, 95% CI: 

1.45 – 5.25). Individuals from LCL HC+DSP were also more likely to have made edibles in 

the past month than individuals from Non-LCL but to a lesser extent (OR: 1.82, 95% CI: 

1.16 – 2.83). Individuals from LCL DSP-only states were no more likely to have made 

edibles in the past month than individuals from Non-LCL states. Individuals from LCL HC-

only states were over twice as likely to have made edibles in the past month than individuals 

from DSP-only states (OR: 2.12, 95% CI: 1.03 – 4.36). Individuals from LCL HC+DSP 

states were no more likely to have made edibles in the past month than individuals from 

LCL DSP-only states (Table 5).
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Purchased edibles (past month): Among individuals who had used edibles in their 

lifetime, individuals from LCL HC+DSP states were over three and a half times more likely 

to have purchased edibles in the past month than individuals from Non-LCL states (OR: 

3.67, 95% CI: 2.40 – 5.62). Individuals from LCL HC-only states and LCL DSP-only states 

were no more likely to have purchased edibles in the past month than individuals from Non-

LCL states. Individuals from LCL HC+DSP states were over three times as likely to have 

purchased edibles in the past month than individuals from DSP-only states (OR: 3.19, 95% 

CI: 1.84 – 5.53). Individuals from LCL HC-only states were no more likely to have 

purchased edibles in the past month than individuals from LCL DSP-only states (Table 5).

Discussion

This study documents multiple unique relationships across LCL provisions, cannabis 

growing, and edible use and procurement behaviors among a sample of U.S.-based 

Facebook users. First, as one would expect, our data suggest that individuals who live in 

LCL states that permit HC are more likely to be currently growing cannabis at home than 

individuals from Non-LCL states and LCL states that only permit DSP. Additionally, among 

individuals who are currently growing cannabis at home, those who live in LCL HC states 

tend to be growing a greater number of cannabis plants compared to those who live in Non-

LCL or LCL states that only permit DSP. Importantly, regardless of state, individuals who 

had grown cannabis at home were more likely to have made edibles in their lifetime 

(compared to those who have never grown cannabis at home) and commonly reported using 

the leftover cannabis plant parts to make edibles and concentrates.

Living in either an LCL HC-only state or LCL HC+DSP state was strongly associated with 

past-month edible use. However, our data suggest that individuals in HC-only states make 

their edibles (most likely as a consequence of their higher likelihood to be currently growing 

cannabis) while individuals in HC+DSP states primarily purchase their edibles. From a 

policy perspective these findings suggest that permitting only home cultivation (but not 

dispensaries) may incentivize individuals to make their own edible products since these 

products cannot be purchased elsewhere. This dynamic is supported by literature that 

suggests that home cultivation captures a significant share of the licit (Caulkins, et al., 2012) 

and illicit (Decorte & Potter, 2015) cannabis markets. If states permit dispensaries to sell 

edible products, cannabis users may be less motivated to make their own even if home 

cultivation is also permitted.

Interestingly and seemingly inexplicable, was the observation that individuals from LCL 

DSP-only states were no more likely to have used or purchased edibles than individuals 

from Non-LCL states, but individuals LCL HC+DSP states were. We believe this is related 

to the LCL etiology of the states that fall into these two categories. Many of the LCL HC

+DSP states were created via voter ballot initiatives in the 1990s and early 2000s. These 

states have had LCL in place for 15 to 20 years, maintain a loose regulatory infrastructure 

(Williams, Olfson, Kim, Martins, & Kleber, 2016), and often do not place limits on 

dispensary proliferation across the state. Thus these states have a high number of 

dispensaries per capita which may explain why individuals from these states were much 

more likely to have purchased edibles than individuals from Non-LCL states. Conversely, 
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many of the LCL DSP-only states are newer LCL states created in the last five years via 

their state legislatures rather than voter ballot initiatives. Many of these states only permit a 

few tightly regulated dispensaries throughout the entire state (Bestrashniy & Winters, 2015; 

Chapman, Spetz, Lin, Chan, & Schmidt, 2016; Pacula, Hunt, & Boustead, 2014; Williams, 

et al., 2016) and have only just begun operations and sales. This might explain why even 

though these LCL states have dispensaries, individuals from these states were no more likely 

to have purchased edibles in the past month than individuals from Non-LCL states. These 

results suggest that permitting dispensaries may change patterns of cannabis use (Pacula, et 

al., 2015), but also suggest that the degree of regulation of those dispensaries could alter the 

magnitude of that change.

Another observation worthy of comment is that individuals who grow cannabis commonly 

use the leftover plant material to make cannabis “concentrates” (Table 2). These relatively 

new formulations of cannabis extracts (e.g., “dabs”) have alarmingly high concentrations of 

THC and have become a cause for public health concern (Carlini, Garrett, & Harwick, 2017; 

Daniulaityte, et al., 2015; Loflin & Earleywine, 2014). It is possible that the motive to 

economize the cannabis plant by condensing large quantities of low-THC leftovers to create 

small-volume products that contain high concentrations of THC, applies as much or more to 

concentrates as it does to edibles. Further investigation of this finding is warranted in light of 

the emergence of butane-facilitated accidents during attempts to make cannabis concentrates 

at home (Bell, et al., 2015; Romanowski, et al., 2017) as well as the increased risk for 

psychosis (acute and chronic) and the development of cannabis use disorder associated with 

use of high-THC cannabis products (Di Forti, et al., 2014; Freeman & Winstock, 2015; 

Pierre, Gandal, & Son, 2016).

A number of sampling, analytical and survey design limitations of this study warrant 

comment. First, these data come from a self-selected convenience sample of social media 

users. Cannabis users and growers who do not use Facebook and individuals who use 

Facebook but were not reached by our specific advertising strategy (i.e., liking topics such as 

“Medical Marijuana”) were not included in the sample. Moreover, individuals who were 

exposed to the advertisement and chose to take the survey may reflect a group most willing 

to openly identify with cannabis-related topics on the internet and may be less concerned 

about the legal repercussions of their cannabis-related behaviors. It is unclear how these 

sampling factors may impact the observations from this study. Furthermore, although 

participants were assured of anonymity and data security several times during the survey, it 

is possible that respondents from Non-LCL states were more likely to lie about their current 

cannabis-related behaviors (e.g., growing cannabis at home) due to cannabis’ illegal status in 

their state. Additionally, the study sample consisted primarily of frequent (daily/almost 

daily) cannabis users with an extensive history of lifetime use and thus these data are not 

necessarily reflective of less frequent or less experienced cannabis users. Of note, the 

sample’s mean age was 48 years (SD=12.7). However, most Facebook users are under the 

age of 44 (comScore & Statista, 2016) and current cannabis users in the U.S. are 

disproportionately represented among young adults (age 18 to 25) (Center for Behavioral 

Health Statistics and Quality, 2015). Why our sampling methodology captured an older age 

group is unclear. Nonetheless, younger cannabis users are underrepresented in this sample. 

Furthermore, the majority of respondents in our sample were Caucasian. 
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Underrepresentation of racial minorities in our sample may affect the conclusions. Last, the 

survey item assessing use of leftover cannabis plant material forced a single response rather 

than multiple responses (which were likely) and thus the data from this item must be 

interpreted judiciously. Despite these limitations, online purposive data collection methods 

are a valid and reliable means of studying cannabis users (Ramo, Liu, & Prochaska, 2012) 

and have been demonstrated to be particularly useful for collecting data from hidden 

populations engaging in potentially illicit behaviors such as growing cannabis at home 

(Barratt, et al., 2012; Barratt, et al., 2015; Decorte & Potter, 2015; Potter, et al., 2015).

This study highlights the need to examine multiple aspects of LCL within the same set of 

analyses to obtain a broader understanding of the dynamic relationships among these laws 

and patterns of cannabis use. That said, LCL HC status and DSP status are only a few of 

many variations in LCL details that will need to be evaluated moving forward. Specific 

analyses of state-level regulations concerning edible cannabis production, packaging, 

marketing, or sales are warranted. Cannabis access models other than dispensaries and home 

cultivation, such as cannabis social clubs (Decorte, 2015), should also be explored. 

Moreover, cross-sectional data make it difficult to determine the directionality of the effects 

between cannabis policies and cannabis behaviors, as these cannot readily account for 

cultural differences that impact policy development. Future research initiatives should 

include individual-level longitudinal survey designs.

Overall, observations from this study illustrate the importance of considering how 

individuals obtain cannabis products. Different LCL provisions for providing access to 

cannabis may purposefully or inadvertently provide individuals with increased access to the 

same cannabis products. Moving forward, home cultivation provisions will make effective 

regulation harder to achieve (Caulkins, et al., 2012) because of the challenges of monitoring 

the potency and content of homemade cannabis edibles. However, the data generated 

concerning the public health impacts of home cultivation must be considered in the context 

of the impact of cannabis dispensary provisions. There is concern that cannabis 

commercialization associated with unchecked large-scale cannabis growing and dispensary 

proliferation will adversely affect public health via multiple sociocultural and economic 

factors (Barry & Glantz, 2016; Decorte & Potter, 2015; Pacula, et al., 2015; Richter & Levy, 

2014). Edible product quality, labeling, packaging, and marketing regulations could help 

mitigate some of these risks (Barrus, et al., 2016; Lynskey, et al., 2016; Pacula, Kilmer, et 

al., 2014). Ultimately, a data-driven cannabis policy and regulatory infrastructure will be 

necessary to achieve optimal public health outcomes. Future cannabis regulatory science 

research should involve nuanced analyses that evaluate relationships between specific legal 

provisions and cannabis use behaviors that may be uniquely affected by these provisions.
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Table 4

Adjusted logistic regression models: relationship between provisions of cannabis laws (home cultivation (HC) 

and dispensaries (DSP)) and use of cannabis edibles

Outcome Variable: Lifetime edible use (yes/no) Outcome Variable: Past month edible use (yes/no)

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 1
OR (95% CI)

Model 2
OR (95% CI)

LCL provision indicator 
variable

 Non-LCL ref ref

 LCL: DSP-only 1.17 (0.86, 1.59) 1.18 (0.87, 1.62)

 LCL: HC-only 3.59 (1.68, 7.68) 2.14 (1.35, 3.38)

 LCL: HC+DSP 3.20 (2.12, 4.85) 2.92 (2.20, 3.88)

LCL provision indicator 
variable

 LCL: DSP-only ref ref

 LCL: HC-only 3.06 (1.39, 6.75) 1.85 (1.12, 3.05)

 LCL: HC+DSP 2.71 (1.67, 4.40) 2.55 (1.78, 3.65)

Bold odds ratios = statistically significant different likelihood (p<0.05) of an outcome (e.g., currently growing cannabis at home) when comparing 
categories of an LCL variable (e.g., LCL HC-only vs. Non-LCL (ref) [model 1])

All analyses adjusted for age, race, gender, employment, education, years living in current state, age onset of cannabis use, lifetime and past month 
days of cannabis use.
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Table 5

Adjusted logistic regression models: comparison of effects of home cultivation (HC) and dispensary (DSP) 

provisions on likelihood of making and purchasing edibles in the past month

Outcome Variable: Past month made edibles 
(yes/no)

Outcome Variable: Past month purchased edibles 
(yes/no)

Model 1
OR (95% CI)

Model 2
OR (95% CI)

Model 1
OR (95% CI)

Model 2
OR (95% CI)

LCL provision indicator 
variable

 Non-LCL ref ref

 LCL: DSP-only 1.46 (0.90, 2.37) 1.19 (0.70, 2.02)

 LCL: HC-only 2.75 (1.45, 5.25) 1.53 (0.72, 3.24)

 LCL: HC+DSP 1.82 (1.16, 2.83) 3.67 (2.40, 5.62)

LCL provision indicator 
variable

 LCL: DSP-only ref ref

 LCL: HC-only 2.12 (1.03, 4.36) 1.36 (0.60, 3.09)

 LCL: HC+DSP 1.27 (0.74, 2.19) 3.19 (1.84, 5.53)

Bold odds ratios = significant difference (p<0.05) in outcome (e.g., making edibles in past 30 days) when comparing categories of an LCL 
variable (e.g., LCL HC-only vs. Non- LCL (ref) [model 1])

All analyses adjusted for age, race, gender, employment, education, years living in current state, age onset of cannabis use, lifetime and past month 
days of cannabis use.
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