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Abstract

Aims—To describe patterns of cannabis use, the degree of overlap between medicinal and 

recreational users, and their differential use patterns, modes of consumption and sources of 

cannabis.

Design—An ongoing probability-based internet panel maintained by the market research firm 

GfK Group.

Setting—Households in Colorado, Washington, Oregon and New Mexico, USA.

Participants—2009 individuals from Washington (n=787), Oregon (n=506), Colorado (n=503), 

and New Mexico (N=213). Post stratification sampling weights were provided so that estimates 

could be made representative of the household population in each of these states. Respondents 

were between 18 and 91 years old with a mean age of 53.

Methods—We compare patterns of cannabis consumption for medicinal and recreational users as 

well as simultaneous use of alcohol and cannabis. We also examine the extent to which patterns of 

use differ across states that chose to legalize (Washington and Colorado) and those that did not 

(New Mexico and Oregon).

Findings—Rates of lifetime medical cannabis use are similar in Colorado and Washington (8·8% 

and 8·2%) but lower in Oregon and New Mexico (6.5% and 1%). Recreational use is considerably 

higher than medical use across all states (41%) but highest in Oregon and Washington. About 86% 

of people who report ever using cannabis for medicinal purposes also use it recreationally. Medical 

users are more likely to vaporize and consume edibles, and report a higher amount (in grams) 
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consumed, and spend more money per month than recreational users. Individuals who use 

cannabis do not commonly use it with alcohol, irrespective of whether they are consuming 

cannabis recreationally or medically. Fewer than 1 in 5 recreational users report simultaneous use 

of alcohol and cannabis most or all of the time and less than 3% of medicinal users report frequent 

simultaneous use of alcohol and cannabis.

Conclusions—In the USA, the degree of overlap between medicinal and recreational cannabis 

users is 86%. Medicinal and recreational cannabis users favour different modes and amounts of 

consumption. Only a small proportion (12%) of cannabis users usually consume cannabis and 

alcohol simultaneously, while concurrent use is common among recreational users.
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I. Introduction

As a result of recent voter-approved initiatives, the sale of recreational cannabis commenced 

on January 1, 2014 in Colorado and in July 2014 in Washington. Voters in Alaska, Oregon 

and the District of Columbia approved similar initiatives in November 2014. Several other 

states, including California, are expected to legalize recreational cannabis use within the 

next few years. These legalization initiatives follow on the heels of almost two decades 

worth of state medical cannabis initiatives. As of May 2015, 24 states and the District of 

Columbia have passed laws allowing the use of cannabis for medical purposes and seven 

more states have legislation pending on this issue.

Although many states have passed medical cannabis laws, the recent recreational cannabis 

initiatives mark a dramatic shift in US cannabis policy from the complete outlaw of 

recreational sales, if not use, to the explicit sanctioning of it. Of particular interest is how 

these initiatives will affect future recreational and medical cannabis use.

While many argue that medical cannabis laws amount to de facto legalization,1-3 we have a 

remarkably limited understanding of consumption patterns among “medical” vs. recreational 

users in the many states that already allow medical use. Most work focuses on the 

demographic characteristics of self-identified medicinal users,4-6 stressing differences vis-à-

vis recreational users, the conditions for which medicinal users seek recommendations, or 

the conditions for which they are currently using it medicinally.7-9 A few studies show that a 

large share of medicinal users also use cannabis recreationally9,10 but most studies have 

focused on special populations, such as people with HIV/AIDS11-,13 non-cancer pain,14 and 

multiple sclerosis15,16 and may not be representative of the general population.17 The one 

study we were able to identify that examined medicinal and recreational use in the general 

population used a household sample from a single city.4 By looking at households across 

four states, this work can provide a broader understanding of medical and recreational 

cannabis use.18 In addition, this paper fills a void in the literature by examining the degree of 

overlap between medicinal and recreational users, as well as their differential use patterns, 

modes of consumption, and sources for cannabis. Understanding whether and how patterns 

of use among self-reported medical users differs from that of recreational users, and whether 
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medical and recreational users access cannabis through the same or different sources should 

help us better understand the extent to which the legalization of cannabis for recreational 

purposes, and in particular the opening of (non-medical) retail stores, will further change 

access and use.

We make use of a new four-state household representative survey that we fielded in October 

2013 in Colorado, Washington, Oregon and New Mexico, states that all have established 

medical cannabis laws. Qualifying medical conditions vary somewhat across the four state 

medical cannabis laws but all four cover cancer, glaucoma, HIV/AIDS, seizure disorders, 

cachexia, muscle spasms, severe pain and severe nausea.19-22 Although Washington and 

Colorado had passed legalization initiatives by October 2013, neither state allowed retail 

stores for recreational use at that time. As a result, during our survey period only medicinal 

users had a legitimate source of supply beyond home cultivation. This baseline survey 

therefore enables us to describe patterns of use and access to cannabis among self-

proclaimed medicinal and recreational users before retail stores for recreational cannabis 

were open in any state. Of particular relevance to the ongoing debate about legalization, we 

examine self-reported simultaneous use of alcohol and cannabis–defined as use at the same 

time23, thereby providing unique insights into the nature of the relationship between alcohol 

and cannabis across different types of users. To the best of our knowledge, this is the first 

paper to describe detailed medicinal and recreational cannabis use patterns in a 

representative household survey.

II. Methods. The RAND Marijuana Use in West Coast States Survey

In October 2013, the RAND Corporation, with funding from the National Institute on Drug 

Abuse, fielded The RAND Marijuana Use West Coast States survey to the 

KnowledgePanel®, an ongoing probability-based internet panel maintained by the market 

research firm GfK Group. KnowledgePanel® members are recruited using a published 

sample frame of residential addresses that covers approximately 97% of U.S. households. 

Individuals are invited by telephone or mail to participate in the panel, and those that agree 

are given unique log-in information for accessing surveys online. People who do not have 

internet access are provided at no cost a laptop with ISP connection so they can participate. 

Emails are sent throughout the month inviting participants to log-in and partake in monthly 

surveys that are administered for a variety of research purposes. At present, the full 

KnowledgePanel® consists of about 50,000 adult members (ages 18 and older) and includes 

persons living in cell phone only households. We surveyed only panel members living in 

Colorado, Washington, Oregon and New Mexico.

Our survey targeted English-speaking adults (age 18 years and older), in the four states and 

consisted of about 1500 regular KnowledgePanel® participants and about 600 new 

“refresher” participants, for a total of 2,100 targeted interviews. The survey was designed to 

take 3 minutes on average and consisted of a series of questions regarding lifetime, past year 

and past month use of cannabis for medicinal and recreational purposes, simultaneous use of 

cannabis and alcohol, as well as a series of questions regarding where and how cannabis is 

used and at what price it is obtained. The study was purposefully designed so that 

respondents would clearly differentiate use for medicinal purposes from use for recreational 
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purposes. For example, we began by asking each respondent “Have you ever used marijuana 

for medicinal purposes?”1 If the respondent replied yes, we then asked the age at initiation 

for medicinal purposes, the number of days they used in the past 12 months for medicinal 

purposes, and the number of times in the past 30 days in which they used cannabis for 

medicinal purposes. We also inquired about the source of their medical recommendation and 

their method of medicinal use (smoking, vaporizing, in food, etc). Thus, we can construct 

lifetime, annual and thirty-day prevalence measures for medicinal use specifically. We did 

not define medicinal for respondents, leaving them to determine if their own use was 

medicinal or not. We did, however, ask about reported source of a medical recommendation.

We separately inquired about whether respondents “ever used marijuana for recreational 

(non-medical) purposes?” and asked the same series of questions about initiation, frequency, 

and method of recreational use. Finally, respondents were surveyed about how they 

consumed marijuana, where and whether they consumed marijuana with alcohol. When 

inquiring about alcohol consumption, we asked individuals who reported use of alcohol in 

the past month, “When you drank alcohol in the past month, how often did you also use 

marijuana while drinking.”

We obtained completed surveys from a total of 2009 individuals from Washington (n=787), 

Oregon (n=506), Colorado (n=503), and New Mexico (N=213) from a total of 2,722 fielded 

surveys (74% response rate). Post stratification sampling weights were provided so that 

estimates could be made representative of the household population in each of these states. 

All analysis was conducting using Stata 12. Respondents were between 18 and 91 years old 

with a mean age of 53.

Since 15 respondents refused to answer questions pertaining to ever using cannabis 

(recreationally or medicinally), our final analytic sample consists of 1994 participants (71% 

of initial fielded group). Those who refused to answer the cannabis questions were primarily 

white, married, employed as paid employees or retired, owned a one-family house, were 

household heads, and had some college education but not a bachelor's degree. This group 

was not statistically different from respondents along any of these key characteristics. The 

only distinguishing characteristics of non-respondents as compared to those who responded 

about their cannabis use was that they were more likely to be female (13 of 15) and less 

likely to be the head of household.

III. Results

III.A. Descriptive Statistics from the Pooled Four States

In Appendix Table 1 (online supporting information) we provide descriptive statistics for our 

sample, broken out by residency in Colorado, Washington or the (combined) non-legalizing 

states of Oregon and New Mexico. We combined the non-legalizing state data because of the 

small sample size in New Mexico (N=210). We break out the Colorado and Washington data 

separately to see if these two states were unique in 2013, before retail recreational cannabis 

sales had begun. As in many household surveys, the vast majority of our survey respondents 

were female (62% female versus 38% male). Given the racial composition of the states we 

studied, they were also overwhelmingly white (84% white, 8% Hispanic, 2.1% black, 2.2% 
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other, 3.7% two or more races). Over 60% of respondents were older than 40 years of age 

and only about 15% were younger than 30. Thus, the sample, although representative of the 

states of interest, may be limited in providing very detailed views of substance abuse 

behavior among young adults specifically.

In Table 1 we examine patterns of medicinal and recreational cannabis use drawing on the 

pooled sample from all four states. About 7% of individuals report using medical cannabis 

in their lifetimes. Almost 53% of these individuals stated that they did not have a physician's 

recommendation for medical use, suggesting a divergence between a state's legal definition 

of medical use and a person's self-reported intent. The average age of first medical cannabis 

use was 32 years old. In contrast, almost 41% of individuals reported ever using cannabis for 

recreational purposes, with a substantially younger average age of first use (18.6). The older 

average age at first medical cannabis use may reflect in part the fact that: (1) medical 

cannabis is a relatively new phenomenon (less than 2 decades old in this sample) while the 

average age of our respondents is over 40, and (2) medical use is only legal in these states at 

age 18, whereas recreational use, at the time of the survey, was illegal for all age groups. If 

we limit the sample to those under age 40, the difference in the age of first medical and first 

recreational cannabis use remains but was far less stark – 21 versus 17 years old, 

respectively (not shown).

Past year prevalence rates were half as high for medical (6%) than for recreational cannabis 

(12%); past month prevalence rates were a bit closer (5% versus 9%). Individuals who 

reported medicinal use consumed cannabis in a different manner than those who report 

recreational use. Of those who used medical cannabis, about 78% smoked cannabis, 32% 

consumed edibles, and 18% vaporized it. Nearly all recreational cannabis users smoked 

(93%) while only 3% vaporized and 8% consumed edibles. Whereas 68% of recreational 

cannabis users reported obtaining the drug for free the last time they used, only 28% of 

medical cannabis users did so. This is reflected in the average monthly dollar amount spent 

by users. Recreational users reported spending a little over twelve dollars per month on 

cannabis, while medical cannabis users reported spending about forty eight dollars per 

month. A majority of medical and recreational users reported consuming cannabis in a 

residence (80% and 82%, respectively). Finally, simultaneous use of alcohol and cannabis, 

defined as ‘always’ or ‘sometimes’ using alcohol and cannabis together, was similar (about 

12-13%) for both recreational and medicinal users.

We also consider differences in the patterns of use across our four states prior to the opening 

of legal stores for recreational sales in any of the four states. As shown in Figure 1, rates of 

lifetime medical cannabis use were similar in Colorado and Washington, 8.8% and 8.2%, 

respectively. In contrast, only 6.5% of respondents in Oregon and 1% of respondents in New 

Mexico ever used medical cannabis. Recreational use was quite similar in the two 

neighboring states of Washington and Oregon, with 45% of respondents reporting ever using 

recreationally. The corresponding rates in Colorado and New Mexico are 36% and 32% 

respectively.
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III.B. Findings of Concurrent Medical and Recreational Use

Table 2 shows the breakdown of lifetime (Panel A) and 30-day (Panel B) cannabis use by 

categories so that we can better understand the degree of overlap in medical and recreational 

use. Overall, 42% of respondents ever used cannabis, with the vast majority of these lifetime 

users reporting recreational use only (35.14% of the household population, but 83% of those 

who reported ever using cannabis). Less than 1% of the household population reported only 

using cannabis for medicinal purposes in their lifetime (2.3% of all people who reported 

lifetime use), but in total 7.17% of the entire household population (16.9% of lifetime users) 

had used cannabis medicinally at some point in their life. Medicinal users represent a 

relatively small share (less than 1/5th) of lifetime users. Interestingly, most individuals who 

ever used medically also reported recreational use (86% ). When we restrict the sample to 

medical users who reported having a physician's recommendation, the share who also used 

recreationally is reduced but the overlap remains substantial: over 75% of medical users with 

a recommendation reported any lifetime recreational use (not shown).

Medicinal cannabis users represented a larger share of those reporting cannabis use in the 

past month, a common metric for “regular” use. One half (49.8%) of all past month users 

reported medicinal cannabis use in the past thirty days. However, only half of past month 

medicinal users (or about 25% of past month users overall) used cannabis for medicinal 

purposes alone. The other half used cannabis recreationally as well. Thus, reporting use for 

both recreational and medicinal purposes is much higher among past month than lifetime 

users (25.2% versus 14.7%).

III. C. Differences in Modes of Consumption between Recreational and Medical Users

Table 3 shows differences in the patterns and modes of consumption among those who used 

in the past 30 days. We separated recreational consumption among those who use for both 

medical and recreational purposes and those who use recreationally only (Columns 1-2) and 

compared differences in the patterns and modes of medicinal consumption among then those 

who use both medically and recreationally with those who reported only using for medicinal 

purposes (Columns 4-5). It is interesting to note that 60% of the sample who reported any 

recreational use, only use cannabis recreationally (n= 67), while just over half of the sample 

who reported medicinal use report only using medically (46 out of 90).

The first row of Table 3 shows the proportion of users who reported using on 20 or more 

days in the past month (which we label “near daily”). Column 1 now shows that out of all 

those who reported using cannabis for recreational purposes, the proportion who used for 

both medicinal and recreational purposes are far more likely to report using cannabis 

recreationally on a near daily basis (71%) than those who report only using for recreational 

purposes (22%). They also consume more on average each day than recreational only users 

(1.1. gram per day versus 0.35 grams), and spend more per month ($50.50 versus $24.80). In 

this way, the individuals who consumed for both recreational and medicinal purposes looked 

much more like those who used cannabis for medicinal purposes only.

Nearly half (48%) of individuals who reported past month use of cannabis for medicinal 

purposes only reported using cannabis for medicinal purposes near daily, while 44% of those 
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who report using cannabis both recreationally and medicinally also reported using cannabis 

daily for medicinal purposes. While medical cannabis is commonly smoked, it is far more 

likely to be consumed in other ways, including vaporizing and eating. In contrast, 

recreational cannabis is almost always smoked (over 95% of the time).

The source of the cannabis differed according to intended use and type of user. Individuals 

who used only for medicinal purposes were far more likely to obtain cannabis from a 

dispensary, and far less likely to get it for free than recreational only users. Individuals who 

reported only using recreationally were far more likely to report getting it for free or paying 

a friend to get it for them, than individuals who reported using cannabis both recreationally 

and medicinally.

Finally, the last row of Table 3 reports the proportion of each group using alcohol “usually” 

or “always” when they consumed cannabis recreationally (Column 1-2) or medicinally 

(column 4-5). Individuals who used cannabis only for recreational purposes were much 

more likely to report using it usually or always with alcohol (17.4%) than those who used 

only medically. Individuals who used cannabis for both purposes did not commonly use it 

regularly with alcohol, irrespective of whether they consumed it recreationally or medically.

IV. Discussion

Our review of existing literature showed that previous studies provided a remarkably limited 

understanding of consumption patterns among “medical” vs. recreational users in the many 

states that allow medical use. While a few studies show that a large share of medicinal users 

also use cannabis recreationally, these focused on special populations that may not be 

representative of the general population.

This paper describes initial baseline survey data on recreational and medicinal cannabis use 

in four Western states (Colorado, New Mexico, Oregon and Washington) all of which had 

previously adopted and implemented medicinal cannabis laws and two of which at the time 

of our baseline interview allowed for legal, recreational use. To our knowledge, this paper 

fills a void in the literature by examining the degree of overlap between medicinal and 

recreational users, as well as their differential use patterns, modes of consumption, and 

sources for cannabis in a representative household population. By looking at households and 

not special populations, this survey adds value to the existing research because, in the 

absence of general population data, a household survey like this one will help researchers 

and policymakers understand the patterns of medicinal and recreational cannabis use prior to 

changes in legislation and regulation. We identified medical and recreational users in a 

representative household survey to determine how patterns of use among self-reported 

medical users differed from that of recreational users. We also considered whether medical 

and recreational users represent different populations, by evaluating, whether they access 

cannabis through the same or different sources. This information helps us better understand 

the extent to which the legalization of cannabis for recreational purposes generates new 

points of access or just alternative ones, particularly the opening of (non-medical) retail 

stores.
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Our study has some important limitations. In particular, it drew on a household population 

that was predominantly female, had a very small proportion of young users (age < 21) and 

there were relatively few self-identified medical cannabis users in New Mexico. The fact that 

the people interviewed were predominantly female is particularly worrisome given that 

medicinal users identified in previous studies were predominantly male. Despite these 

limitations, many of our findings are consistent with those in the literature. For example, we 

found that while 7% of our four state combined sample reports lifetime use of cannabis for 

medicinal purpose, the share of the household population reporting lifetime medicinal use of 

cannabis was only 4.7% when we limited the households to those in NM and OR, our two 

control states. This lifetime prevalence rate was similar to the 5% lifetime medical cannabis 

use rate for California reported in a recent study using the Behavioral Risk Factor Survey.6 

The higher lifetime prevalence rate in our sample was driven by Colorado and Washington, 

the two states that recently legalized cannabis for recreational purposes (see Appendix Table 

1 supporting information online). We also found, consistent with some prior work,11 that a 

large majority of self-identified medical users (86% of those who self-identified as 

medicinal users, 76% of those who self-identified as medical users and reported having a 

physician recommendation) also reported cannabis use recreationally. Thus, while our 

sample underrepresented two important populations (males and young users), the weighted 

results describing general medical use patterns within the household population were 

broadly consistent with previous studies.

We also found that individuals who repored using cannabis for medicinal purposes were 

much more likely to vaporize it or consume it in food than individuals who reported using 

for recreational purposes (who almost exclusively smoked it). Smoking nonetheless 

remained the predominant method of use for both types of users. It was not clear whether 

these patterns of consumption reflected real differences in preferences or the fact that 

patients who have access to dispensaries are exposed to a broader range of products than 

consumers who do not have access to retail stores. Indeed, an interesting area for 

consideration was whether these patterns of consumption converge as retail recreational 

cannabis stores include the same range of cannabis products as medical stores have in 

Colorado and Washington.

The baseline study findings suggest that only a small share (12%) of cannabis users usually 

consumed cannabis simultaneously with alcohol, an issue of particular concern for those 

opposed to legalization. Simultaneous use was most common among those who used 

cannabis for recreational purposes only: 1 in 5 recreational only cannabis users 

simultaneously used alcohol and cannabis. This suggests that public health campaigns to 

discourage about simultaneous use of alcohol and cannabis (which is associated with higher 

risk of drunk driving, self-harm and other negative outcomes24), should focus on those who 

self-identify as recreational cannabis users. This finding also suggests that results of 

analyses of medicinal cannabis laws may not accurately predict alcohol use under 

legalization, as the behaviour of individuals who use predominantly for medicinal purposes 

may be quite different from that of those who use recreationally.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Recreational and Medicinal use of Cannabis in the Past Month by State
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Table 1
Patterns of Medicinal and Recreational Use & How Cannabis is Obtained

Medical Cannabis Recreational Cannabisb P-value of difference (Ho: means are equal)

Ever used in lifetime 0.07 0.41 P<.001

Age of 1st Use 32.07 18.64 P<.001

Past Year Prevalence 0.06 0.12 P<.001

Days of use in Past Year 10.93 13.17 0.267

Past Month Prevalence 0.05 0.09 P<.001

Days of use in Past Month 4.42 3.5 0.61

No MD Recommendation 0.529

Method of use the last time used:c

 Smoking 0.78 0.93 0.003

 Vaporizing 0.18 0.03 0.09

 Eating 0.32 0.08 0.006

 Drinking 0.02 0.00 0.34

 Other 0.03 0.00 0.11

How did you obtain MJ last time?

 Grew it 0.04 0.04 0.14

 Got it for Free 0.28 0.69 0.02

 Paid a friend 0.17 0.12 0.11

 Got it from dispensary 0.20 0.01 0.01

 Obtained from a dealer 0.17 0.10 0.45

 Other 0.12 0.13 0.87

Where did you consume it?

 At a dispensary/coop 0.02 0.00 0.13

 In a residence 0.80 0.82 0.72

 At a public park/outside venue 0.00 0.05 0.21

 On the street 0.03 0.02 0.37

 In my car 0.03 0.01 0.17

 In a bar/restaurant 0.04 0.02 0.32

 Other 0.09 0.07 0.52

How much spent per month on MJ? $48.23 $12.41 0.08

Usually/always use alcohol at same time? 0.12 0.13 0.31

b
Those reporting medical and recreational use can overlap.

c
These do not add up to 1 because responders could select two or more ways to consume cannabis
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