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Abstract

Introduction—State legalization of marijuana for medical purposes could increase illicit 

marijuana use among young people. Medical marijuana laws may boost the availability of 

marijuana and reduce perceptions of its harmfulness, leading more young people to try it. Prior 

studies report little evidence that these laws are impacting marijuana consumption by young 

Americans, and none have systematically compared developmentally distinct age groups.

Methods—We performed multilevel, serial cross-sectional analyses on 10 annual waves of U.S. 

National Survey on Drug Use and Health, from 2004–2013, comparing young people in states 

with and without medical marijuana laws. Disaggregated analyses compared multiple measures of 

marijuana use across approximately 450,300 individuals in early adolescence (12–14 years), late 

adolescence (15–17 years) and young adulthood (18–24 years).

Results—Dwelling in a state that had legalized medical marijuana was not associated with 

marijuana consumption in the past month among early adolescents, late adolescents or young 

Corresponding Author: Laura A. Schmidt, 3333 California Street, Suite 265, San Francisco, CA 94118, laura.schmidt@ucsf.edu Tel: 
(415) 476-0440, Fax: (415) 476-0705. 

Conflicts of Interest
All authors declare that they have no conflicts of interest.

HHS Public Access
Author manuscript
Matern Child Health J. Author manuscript; available in PMC 2020 April 01.

Published in final edited form as:
Matern Child Health J. 2019 April ; 23(4): 486–495. doi:10.1007/s10995-018-2656-1.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



adults. However, young adults living in medical marijuana states were significantly more likely to 

have initiated first use in the past year.

Conclusions—Medical marijuana laws increase the likelihood that young adults will start using 

marijuana but do not affect more vulnerable developmental groups in early and late adolescence. 

Delaying the age of first use into young adulthood can reduce the risk of a drug use disorder later 

in life. Young adults are in the peak years of engagement with illicit drugs and state medical 

marijuana laws appear to be leading larger numbers to try the drug.

Keywords

marijuana; medical marijuana laws; development of substance abuse; adolescence; young 
adulthood

INTRODUCTION

One of the more controversial questions in drug policy today is whether the trend toward 

legalizing marijuana for medicinal and adult recreational use could increase illicit marijuana 

use among young people (Hall & Weier, 2015). Since 1996, 28 U.S. states and the District of 

Columbia have legalized the production and sale of marijuana for medicinal use (Online 

Resource 1), and eight have legalized marijuana for adult recreational use. Medical 

marijuana laws could potentially increase the availability of marijuana and reduce 

perceptions of its harmfulness, leading more young people to try it. State medical marijuana 

laws include regulations that protect young people from illegally obtaining marijuana 

(Chapman, Spetz, Lin, Chan, & Schmidt, 2016). But if these restrictions are not carefully 

enforced, young people could gain increased access to marijuana through the diversion of 

medical marijuana into illegal markets, which could also lower its price (Babor et al., 2010; 

Room, Fischer, Hall, Lenton, & Reute, 2010).

Marijuana use by young people is associated with lasting detrimental changes in cognitive 

functioning of the developing brain, and poor educational and occupational outcomes (Babor 

et al., 2010; Meier et al., 2012; Room et al., 2010; Volkow, Baler, Compton, & Weiss, 2014; 

Volkow et al., 2016). Use increases the risk of unintentional injuries and auto fatalities, 

mood and psychotic disorders, and drug dependence, especially when use is initiated at a 

young age (Asbridge, Hayden, & Cartwright, 2012; Degenhardt, Hall, & Lynskey, 2003; 

Feeney & Kampman, 2016; Hartman et al., 2016; Li et al., 2012; Rogeberg & Elvik, 2016; 

Volkow et al., 2014). Long-term marijuana smokers have a disproportionate burden of upper 

respiratory illnesses, including chronic bronchitis and some cancers, and an increased risk of 

cardiovascular disease (Franz & Frishman, 2016; The Office of Environmental Health 

Hazard Assessment, 2009).

Medical marijuana producers and retailers are promoting new, more potent products such as 

oils often used as inhalants with Tetrahydrocannabinol (THC) concentrations ranging from 

40–70 percent (Substance Abuse and Mental Health Services Administration, 2016). They 

are also developing new products that appeal to youth, such as packaged edibles and 

candies, that may increase the hazard of overdose due to their relatively slow rates of 

absorption and perceived intoxication (Krupnick, 2016; Richter & Levy, 2014; Saloner, 
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McGinty, & Barry, 2014). These products could increase the risk of overdose in young 

people, who tend to be less experienced users with low tolerance levels.

Studies have reported little evidence that medical marijuana laws increase marijuana use 

among young people (Anderson, Hansen, & Rees, 2012; Anderson, Hansen, & Rees, 2013; 

Choo et al., 2014; Gorman & Charles Huber, 2007; Hasin et al., 2015; Lynne-Landsman, 

Livingston, & Wagenaar, 2013; Wall et al., 2011), although well controlled studies 

consistently report increased consumption in adults (Cerdá, Wall, Keyes, Galea, & Hasin, 

2012; Wen, Hockenberry, & Ciummings, 2014). Using the Youth Risk Behavior Survey, 

researchers have compared high school students’ consumption before and after medical 

marijuana laws were enacted, finding no evidence of rising consumption on a national basis 

(Choo et al., 2014; Lynne-Landsman et al., 2013). A national study of 12–17 year olds found 

that medical marijuana laws had no causal impact on consumption (Harper, Strumpf, & 

Kaufman, 2012), as did a carefully controlled national study of 13–18 year olds (Hasin et al., 

2015). Wen et al. (Wen, Hockenberry, & Cummings, 2015) reported a five percent increase 

in the likelihood of trying marijuana among 12–20 year olds who dwell in states with 

medical marijuana laws, but the study was limited by the need to pool such a broad range of 

ages.

Prior studies have ignored or been unable to detect age-related variation in the impact of 

medical marijuana laws by pooling children aged 12–17, or even 12–24, or by studying 

particular age groups in isolation. Age-related variation is important to capture because 

young peoples’ access to marijuana and their developmental susceptibility to drug-related 

harms differs by age (Hadland, Knight, & Harris, 2015). Most studies have focused on high 

school students (15–17 years) who are likely to have greater access to marijuana and are 

more susceptible to social pressures than early adolescents (12–14 years) (Joffe & Yancy, 

2004; Kandel, 1980). Meanwhile, young adults (18–25 years) different substantially from 

these younger groups, both in terms of development and access to drugs, being in the peak 

years of engagement with psychoactive substances during the lifespan (Bachman, 

Wadsworth, O’Malley, Johnston, & Schulenberg, 2013; Compton, Grant, Colliver, Glantz, & 

Stinson, 2004).

We performed multi-level, serial cross-sectional analyses on 10 annual waves of the U.S. 

National Survey on Drug Use and Health (NSDUH), from 2004–2013. Unlike many prior 

studies, ours included the key years of 2010–13—a period of rapid acceleration in the 

number of states implementing medical marijuana laws (Online Resource 1), but before state 

recreational marijuana laws began implementation. In addition, our analyses compared 

young people across developmentally distinct age groups to account for important age-

related heterogeneity in access to marijuana, in the propensity to experiment with 

psychoactive substances, and in the potential harms of marijuana use.

METHODS

Sample

The primary data source was 10 annual waves of the NSDUH from 2004 to 2013. Following 

security clearance and a data use agreement with the U.S. Substance Abuse and Mental 
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Health Services Administration, our team obtained access to individual-level NSDUH data 

that included the state of residence for each respondent. Each wave of the survey represents 

the U.S. population in all 50 states and the District of Columbia. During the period studied, 

no major changes in sampling, data collection, or instruments were made, thus preserving 

comparability across survey years. Full details of the data collection protocols, informed 

consent, and the questions asked are available in U.S. Substance Abuse and Mental Health 

Services Administration methodology reports (SAMHDA, 2011). This project received an 

ethics review and was approved by the University of California at San Francisco’s 

Committee on Human Research.

The total sample, pooled over 10 years, includes approximately 450,300 individuals. 

(Reported sample sizes must be rounded in accordance with U.S. Substance Abuse and 

Mental Health Services Administration confidentiality requirements.) We stratified young 

people into three discrete age groups: early adolescents (aged 12–14 years, rounded 

N=111,100), late adolescents (aged 15–17 years, rounded N=114,000), and young adults 

(aged 18–25 years, rounded N=225,200). Table 1 provides an overview of sample 

characteristics. All participant data was provided by the U.S. Substance Abuse and Mental 

Health Services Administration and is not based upon primary collection of clinical study or 

patient data requiring individual consent.

Measures

We examined three dichotomous outcomes at the individual level: self-reports of the 

accessibility of marijuana, consumption of marijuana within the past month, and initiation or 

first-time use of marijuana during the past year. The NSDUH framing of the marijuana 

questions references smoking, edibles, and oils. Individual-level, age-appropriate predictors 

from the NSDUH dataset were included in the analysis. Across all three age groups, these 

included sex, race/ethnicity, family income, poor or fair health, and living in an urban area. 

We included an indicator of poor or fair health status to control for the possibility that 

participants in medical marijuana states might engage in the legal use of marijuana for health 

reasons. For early and late adolescents, we also controlled for parental monitoring (i.e., 

whether parents enforce rules governing screen time and/or impose a curfew) and 

participation in group fights, variables that could be indicators of the protective factor of 

parental involvement and the risk factor of delinquent behavior, respectively. For young 

adults, additional controls included employment, college attendance, parental status, and 

marital status. These are strong protective factors mitigating against drug use in this age 

group (Dawson, Grant, Stinson, & Chou, 2006).

We augmented the NSDUH data with annually updated state-level data on medical 

marijuana laws and other relevant control variables. For state-level controls, we drew on 

publicly available sources such as Polidata (POLIDATA), including per capita drug courts 

and whether or not marijuana possession had been decriminalized. We considered a wider 

range of state-level controls representing demographic, political and religious factors, and 

aspects of state drug control policies. For the sake of parsimony, we included controls that 

were most associated with outcome variables. Data collection on state medical marijuana 

laws included gathering all state statutes and subsequent regulations, and validating 
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information against publicly available data sources and through telephone calls with state 

officials. Throughout the study, we conducted regular updates to monitor changes in 

regulations and amendments to state laws (for details on this data collection, see: Chapman 

et al., 2016).

Analyses incorporated a dichotomous measure reflecting whether a state did or did not have 

a medical marijuana law enacted during any given year of observation. Thus, a law passed or 

enacted at any point in a calendar year would count that state as a medical marijuana state 

for that year’s analysis. We also examined a wide range of characteristics of state laws, such 

as the amounts of marijuana legally allowed for possession and home cultivation, medical 

conditions covered, and the number of dispensaries in each state. Through a systematic 

measurement process, we created and validated a scale capturing the capacity of a given 

medical marijuana law to control marijuana distribution and diversion into illegal markets 

(Chapman et al., 2016).

Data Analysis

We concatenated 10 annual waves of the NSDUH and all state-level indicators into a single 

data file. We conducted all analyses using Stata version 13 (StataCorp, 2015). For 

descriptive analyses of each survey year, we used weights to adjust for sampling design 

effects and nonresponse (National Survey on Drug Use and Health, 2011); similar weights 

were not available for multi-year analyses. Following Williams and others (Froot, 1989; 

Rogers, 1993; Williams, 2000; Wooldridge, 2002), we accounted for shared variance among 

participants within states by calculating standard errors clustered at the state level in our 

regression models. Our analytic approach used logistic regression to predict marijuana 

consumption and initiation at the individual level separately for early adolescents, late 

adolescents, and young adults. The regression models incorporated all individual- and state-

level controls and annual fixed effects.

A key analytic concern is that people in states that pass medical marijuana laws hold more 

permissive views about the drug (Schmidt, Jacobs, & Spetz, 2016). These more positive 

perceptions about marijuana may drive both the passage of the medical marijuana laws and 

higher rates of consumption (Cerdá et al., 2012). We incorporated that possibility into our 

uncontrolled comparisons of young people who dwell in states with medical marijuana laws 

compared to those who do not (see Table 1). By controlling for state-level fixed effects (i.e., 

including a dummy variable for each state in the models), we were able to examine whether 

medical marijuana laws have distinct causal impacts on marijuana consumption and 

initiation (Harper et al., 2012). The coefficients for each state controlled for any state-

specific confounding not already captured by other control variables in the models. This 

technique allowed us to rule out the possibility that unobserved state-level confounders (e.g., 

more liberal social norms on drug use in medical marijuana states) account for any 

associations found between state medical marijuana laws and young people’s consumption 

and initiation of use.
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RESULTS

Using the most recent NSDUH survey, 2013, we compared rates of access to marijuana, 

past-month marijuana use and past-year initiation across early and late adolescent youth and 

young adults. Table 1 shows pronounced differences in the populations of young people 

living in states with medical marijuana laws compared with those who were not. These 

demographic differences—especially ones associated with drug-related attitudes—

underscore the importance of applying individual-level controls in the analysis. For example, 

in 2013, individuals living in medical marijuana states were disproportionately white and 

Hispanic, and were also less likely to report a high degree of religiosity along with an age-

based gradient whereby religiosity dropped off in older age groups. Young adults living in 

medical marijuana states were comparatively less likely to be married and to have children.

Figure 1 shows a positive age gradient in rates of reporting that marijuana is easily 

accessible and in past-month marijuana use: The highest prevalence occurred among young 

adults at 19.1%, then 11.9% of late adolescents and 2.2% of early adolescents (p < .001). In 

contrast, initiation of marijuana use in the past year was most common among late 

adolescents (7.7%), with young adults the next most likely to initiate marijuana use (3.1%) 

and early adolescents the least likely to have tried marijuana for the first time in the past year 

(2.6%; p< .001).

Table 2 shows logistic regression models predicting past-month marijuana consumption that 

include all individual- and state-level controls, and annual and state-level fixed effects. 

Results provided no evidence of a causal relationship between living in a state where 

medical marijuana was legal and the past month use of marijuana. Across all age groups, the 

odds ratio associated with medical marijuana state residence was not statistically significant.

Table 3 provides similar fully controlled results for logistic regression analyses predicting 

past-year initiation of marijuana use. Results show that young adults dwelling in states that 

have legalized medical marijuana are significantly more likely to initiate marijuana use than 

counterparts in non-medical marijuana states (OR=1.11, p<.05). Such a relationship is not 

evident for early or late adolescents (for similar models that do not control on state-level 

fixed effects, see Online Resources 2–4).

We performed additional analyses to rule out several alternate explanations of these findings. 

Incorporating the amount of time since the passage of the medical marijuana law into our 

models produced similar results regardless of duration of the law. To rule out the possibility 

that young adults are more likely to initiate marijuana use due to mental health conditions, 

which in some states are legally allowed indications for a medical marijuana prescription, 

we estimated an alternate version of the models that included additional mental health-

related variables, specifically, past-year use of mental health treatment and past-year unmet 

need for mental health treatment. After introduction of these additional controls, the effect of 

living in medical marijuana state remained statistically significant for young adults (Online 

Resource 5).

We also considered the possibility that states with less restrictive medical marijuana laws 

(e.g., allowing home cultivation, possession of larger amounts, a high density of 
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dispensaries) could have more significant impacts on young people. We repeated all analyses 

with these variables and a summary scale reflecting the strength of controls on medical 

marijuana distribution, but these analyses failed to produce statistically significant results for 

any age group (Online Resources 6–11).

DISCUSSION

Prior studies focusing on whether medical marijuana laws impact young people’s 

consumption of marijuana have produced mixed results. In the absence of robust evidence 

that medical marijuana laws are not adversely impacting young people, the number of states 

passing these laws has accelerated. The analyses presented here found that medical 

marijuana laws are not causally associated with recent marijuana consumption in young 

people. However, we did find that medical marijuana laws impact the initiation of marijuana 

use, but that this is confined to young adults and does not include the more vulnerable 

populations of early and late adolescents.

Prior research has largely focused on how medical marijuana laws impact rates of marijuana 

consumption, placing less emphasis on the initiation of marijuana use. But the potential for 

these laws to impact the age-at-first use of marijuana has considerable public health 

significance. Initiating marijuana use in early adolescence is an important prognosticator for 

subsequent drug dependence (Flory, Lynam, Milich, Leukefeld, & Clayton, 2004; Lynskey, 

Heath, Bucholz, & et al., 2003; Merline, O’Malley, Schulenberg, Bachman, & Johnston, 

2004; Stuart & Green, 2008). Younger age at initiation is one of the strongest predictors of 

drug dependence and related problems later in life (Lynskey et al., 2003; Robins, 1984).

Although we found a positive age gradient in the rates of consuming marijuana during the 

past month, patterns were different for initiating marijuana use. Our analysis showed that the 

initiation of marijuana use most commonly occurs during late adolescence. This finding is 

consistent with developmental theories suggesting that high-school age youth are uniquely 

prone to act on social messages and to experimentation with drugs (Johnston, O’Malley, & 

Bachman, 2016; Kandel, 1980).

Fully controlled regression analyses showed that medical marijuana laws significantly 

increase the likelihood of trying marijuana for the first time among young adults, but not 

younger age groups. Young adults are in the peak years of engagement with illicit drugs 

during the life course (Bachman et al., 2013; Compton et al., 2004). Compared to early and 

late adolescents, young adults have heightened availability and opportunities to use illicit 

drugs. This age group is past the peak age for initiating marijuana use and is therefore at a 

reduced risk for developing persistent marijuana-use disorders. However, our findings 

suggest that some of the young adults in this study might never have tried marijuana had 

they not been in a state that legalized medical marijuana.

Future research should disentangle the mechanisms that account for why young adults in 

states with medical marijuana laws are more prone to initiating use. This finding is 

consistent with the notion that medical marijuana products may be diverted into illegal 

markets, thus increasing marijuana’s availability and driving down its price (Nussbaum, 
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Thurstone, McGarry, Walker, & Sabel, 2015). Increased accessibility of illicit drugs is an 

important factor predicting the likelihood that individuals will initiate use (Babor et al., 

2010). Where larger numbers are using marijuana, whether for medical or non-medical 

reasons, individuals interested in trying the drug can more easily access information on how 

to obtain it (Jacobi & Sovinsky, 2016). Another possibility is that, in states with relatively 

lax enforcement of existing medical marijuana regulations, young adults are more willing to 

try marijuana because they perceive that the risk of arrest is low or generally perceive the 

drug as less risky. Given the importance of this issue for drug policy, research on the 

mechanisms through which medical marijuana laws promote the initiation of marijuana use 

by young adults should be prioritized.

This study was subject to several limitations. We were unable to rule out the possibility that, 

over longer windows of time, state medical marijuana laws will exert impacts on marijuana 

consumption and initiation by younger people dwelling in these states. We tested models 

using variables representing the length of time that each state’s medical marijuana law had 

been in place but found no statistically significant effects. We also could not examine 

whether legalization of marijuana for medical purposes has different effects as compared 

with recreational legalization; the NSDUH data did not extend into the years after 

recreational policies were established. The NSDUH data collection takes place at various 

points through the calendar year, and the date of any given participant interview may or may 

not have matched up with enactment of new medical marijuana legislation in their state; 

however local variation in availability of marijuana (dispensaries, local zoning, etc.) would 

make even a stricter date-based classification subject to the same potential mismatch on the 

individual level. Underreporting of drug consumption and initiation is also likely because of 

social acceptability concerns and survey respondents’ fears of disclosure (Babor, Brown, & 

Boca, 1990; Midanik, 1982). The NSDUH used computer-assisted interviewing to increase 

the validity of self-reports consistently throughout the 10-year observation period. As young 

peoples’ views about marijuana grow more permissive over time (Schmidt et al., 2016), 

survey respondents could become more willing to report that they have tried marijuana thus 

introducing bias into this analysis. Our multivariate models controlled for time trends to 

address this problem. Finally, our analyses could not capture sub-state variation in the 

implementation of medical marijuana laws (e.g., localities within medical marijuana states 

that have opted out of its legalization).

Implications

Scientists studying the impacts of drug laws should consider the potential for differential 

impacts across developmentally distinct age groups. Limited sample sizes often require 

researchers to pool age groups despite strong evidence that the availability of, and 

engagement with, illicit drugs profoundly differs for early and late adolescents, and young 

adults. This study, showing significantly different impacts across age groups, underscores 

the hazards of this approach.

This study suggests that medical marijuana laws are impacting young people by increasing 

the likelihood that young adults will initiate use, but that these laws are not affecting more 

vulnerable age groups of early and late adolescents. Given marijuana’s detrimental impacts 

Schmidt et al. Page 8

Matern Child Health J. Author manuscript; available in PMC 2020 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



on the developing brain well into young adulthood (Volkow, 2014), public health 

interventions should continue to target awareness of marijuana’s risks as it becomes more 

readily accessible. Policymakers should redouble efforts to enforce measures that limit the 

diversion of medical marijuana into illegal markets accessed by young adults and ensure that 

existing regulations are enforced to deter non-medical use.

Supplementary Material

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

State medical marijuana laws do not appear to affect marijuana use by early or late 

adolescents. These laws do increase the likelihood that young adults will try marijuana 

for the first time. Studies should compare developmentally distinct age groups given the 

heterogeneity of effects.
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Figure 1. 
This clustered bar chart shows values for the three developmental groups for each of three 

marijuana outcomes. First, 29.2% of early adolescents (age 12–14) reported that marijuana 

was easy to get, as compared to 67.1% of late adolescents (age 15–17) and 75.3% of young 

adults (age 18–25). Only 2.2% of early adolescents reported past month marijuana 

consumption, compared to 11.9% of late adolescents and 19.1% of young adults. Only 2.6% 

of early adolescents reported past year initiation of marijuana use, compared to 7.7% of late 

adolescents and 3.1% of young adults. All differences were statistically significant.

Figure 1 top. 2013 Marijuana Outcomes, By Developmental Group

All differences between age groups statistically significant at p < .001.
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Table 1

2013 Characteristics of Young People in Medical Marijuana and Non-Medical Marijuana States

Age Category Early Adolescents (12–14) Late Adolescents (15–17) Young Adults (18–25)

Living in medical marijuana state MM
% (SE)

Non
% (SE)

MM
% (SE)

Non
% (SE)

MM
% (SE)

Non
% (SE)

Female 48.8 (1.1) 47.8 (.8) 49.0 (1.2) 50.1 (.8) 49.5 (.8) 49.8 (.5)

Ethnicity/Race Ethnicity/Race*** Ethnicity/Race*** Ethnicity/Race***

White Non-Hispanic 47.4 (1.3) 58.0 (1.1) 48.6 (1.2) 59.5 (1.0) 49.9 (1.1) 59.7 (.8)

African-American/Black 7.9 (.7) 16.3 (.8) 8.2 (.6) 18.2 (.8) 8.6 (.5) 17.8 (.6)

Hispanic/Latino 32.4 (1.3) 18.3 (.9) 29.8(1.2) 16.2 (.8) 28.8(1.0) 16.1 (.6)

Other/Multi 12.3 (.8) 7.5 (.5) 13.5 (.9) 6.1 (.5) 12.7 (.8) 6.3 (.4)

Income Income Income** Income***

 <$20,000 18.8 (1.0) 18.8 (.7) 15.9 (.9) 18.0 (.7) 29.9(1.2) 34.0 (.9)

 $20,000–49,999 29.3 (1.1) 30.1 (.9) 28.5(1.1) 30.2 (.9) 32.7 (.9) 33.2 (.7)

 $50,000–74,999 15.4 (.8) 17.2 (.7) 16.2 (.9) 17.3 (.6) 14.3 (.6) 13.2 (.4)

 $75,000–99,999 12.1 (.7) 11.7 (.5) 11.8 (.7) 11.9 (.5) 9.0 (.5) 8.1 (.3)

 $100,000+ 24.4 (1.1) 22.3 (1.0) 27.6(1.2) 22.5 (.8) 14.1 (.7) 11.5 (.5)

Has one or more children 13.2 (.6) 17.5 (.5)***

Ever been married 9.8 (.6) 12.4 (.4)***

Parents monitor screen time and/or enforce 
curfew

76.9 (.9) 76.3 (.7) 70.3 (1.0) 68.4 (.74)

Was in a group fight 11.7 (.7) 12.6 (.5) 9.7 (.6) 9.8 (.5)

Not in school, did not work last week 16.6 (.7) 17.0 (.5)

Poor or fair health 3.5 (.42) 3.0 (.26) 3.2 (.32) 4.0 (.32)† 6.5 (.38) 5.8 (.26)

Lives in an urban area 90.1 (.75) 75.5 (1.13)*** 90.1 (.81) 77.0 (1.09)*** 93.4 (.51) 82.5 (.79)***

Past month marijuana use 3.0 (.38) 1 .8 (.20)** 13.8 (.70) 10.7 (.45)*** 22.5 (.70) 17.0 (44)***

Past year marijuana initiation 3.3 (3.9) 2.2 (.23)* 8.4 (.58) 7.2 (.41)† 3.3 (.28) 3.0 (.20)

Unweighted rounded N (%) 4400 (39%) 6800 (61%) 4500 (40%) 6700 (60%) 8900 (40%) 13300 (60%)

Note: All analyses are weighted, empty cells were not asked of that age group or had insufficient N for analysis.

†
p<.10,

*
p<.05,

**
p<.01,

***
p<001 comparing MM and Non-MM states within age group
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Table 2

Adjusted Odds Ratios Predicting Past Month Marijuana Consumption

Age Category Early Adolescents (12–14)
OR, (95%CI)

Late Adolescents (15–17)
OR, (95%CI)

Young Adults (18–25)
OR, (95%CI)

Lives in a medical marijuana state 1.12 (.89–1.42) 1.06 (.96–1.16) 1.02 (.96–1.07)

Year of Survey (vs. 2004)

 2005
.87 (.75–1.02)

† .95 (.84–1.06) .99 (.93–1.05)

 2006 .87 (.73–1.03) .89 (.82-.96)** .99 (.94–1.05)

 2007 .85 (.70–1.04) .90 (.83-.98)* .96 (.90–1.03)

 2008
.85 (.71–1.02)

† .90 (.83-.98)* .98 (.91–1.05)

 2009 .97 (.82–1.15) 1.02 (.92–1.14)
1.06 (1.00–1.14)

†

 2010 1.01 (.85–1.22) 1.00 (.91–1.10) 1.12 (1.04–1.20)**

 2011 1.06 (.90–1.24) 1.08 (.97–1.20) 1.11 (1.03–1.20)**

 2012 1.08 (.90–1.30) 1.04 (.95–1.14) 1.11 (1.04–1.18)**

 2013 1.07 (.93–1.24) 1.05 (.95–1.17) 1.10 (1.01–1.19)*

Individual-Level Predictors

Female .97 (.90–1.04) .85 (.82–.89)*** .58 (.56–.59)***

Ethnicity/Race (vs. White Non-Hispanic)

 African-Am erican/Black .79 (.66–.94)** .81 (.71–.91)** .89(.81–.98)*

 Hispanic/Latino .89 (.72–1.08) .78 (.69–.87)*** .58(.53–.63)***

 Other/Multi 1.13 (.92–1.40) .91 (.77–1.07) .73 (.62–.85)***

Income (vs. <$20,000)

 $20,000–49,999 .81 (.71–.91)*** .97 (.91–1.04) .85 (.82–.88)***

 $50,000–74,999 .57(.48–.67)*** .87 (.80–.94)** .75 (.71–.79)***

 $75,000–99,999 .55 (.45–.68)*** .86 (.79–.94)** .75 (.71–.80)***

 $100,000+ .44 (.37–.53)*** .86 (.78–.95)** .84 (.80–.88)***

Has one or more children .78 (.73–.82)***

Ever been married .43 (.41–.46)***

Parents monitor screen time and/or enforce curfew .62 (.57–.66)*** .76 (.73–.79)***

Was in a group fight 3.95 (3.61–4.33)*** 2.88 (2.73–3.05)***

Not in school, did not work last week 1.28 (1.24–1.33)***

Poor or fair health 1.94 (1.70–2.22)*** 1.71 (1.61–1.82)*** 1.57 (1.50–1.65)***

Lives in an urban area
1.17 (1.00–1.37)

† 1.32 (1.22–1.43)*** 1.29 (1.22–1.38)***

State-Level Predictors

Marijuana decriminalized 1.31 (1.13–1.52)*** 1.05 (.88–1.26) 1.01 (.93–1.09)

Per capita drug courts .98 (.91–1.05) 1.03 (.97–1.09)
1.04 (1.00–1.08)

†

Note: Standard errors are clustered at the state level.
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†
p<.10

*
p<.05

**
p<.01

***
p<.001. Empty cells were not asked of that age group or had insufficient N for analysis. Fixed effects of state of residence included in analysis, 

not displayed here.
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Table 3

Adjusted Odds Ratios Predicting Past Year Marijuana Initiation

Age Category Early Adolescents (12–14)
OR, (95%CI)

Late Adolescents (15–17)
OR, (95%CI)

Young Adults (18–25)
OR, (95%CI)

Lives in a medical marijuana state 1.04 (.90–1.21) .97 (.87–1.08) 1.11 (1.02–1.22)*

Year of Survey (vs. 2004)

 2005 .92 (.78–1.08) .89 (.81–.97)* .98 (.84–1.14)

 2006 .80 (.69–.93)** .95 (.87–1.03) 1.03 (.90–1.18)

 2007 .80 (.67–.96)* .96 (.87–1.06) 1.09 (.97–1.21)

 2008 .95 (.82–1.10) .95 (.87–1.04) 1.07 (.94–1.22)

 2009 1.04 (.88–1.23) 1.04 (.96–1.13) 1.33 (1.19–1.49)***

 2010 1.10 (.94–1.29) 1.03 (.94–1.12) 1.21 (1.06–1.38)**

 2011 1.06 (.90–1.25) 1.03 (.94–1.13) 1.29 (1.15–1.45)***

 2012 1.02 (.86–1.21) 1.00 (.91–1.10) 1.18 (1.04–1.34)*

 2013 .96 (.81–1.14) 1.01 (.93–1.09) 1.19 (1.05–1.34)**

Individual-Level Predictors

Female 1.10 (1.04–1.16)** 1.14 (1.10–1.19)*** 1.28 (1.20–1.36)***

Ethnicity/Race (vs. White Non-Hispanic)

 African-Am erican/Black .78 (.68–.90)**
.92(.83–1.02)

† 1.10(1.02–1.18)*

 Hispanic/Latino
.89 (.78–1.02)

† .86(.80–.93)*** .92 (.86–.97)**

 Other/Multi 1.05 (.88–1.25) .87 (77–.99)* .97 (.88–1.06)

Income (vs. <$20,000)

 $20,000–49,999 .93 (.84–1.03) 1.02 (.96–1.09) .66(.61–.70)***

 $50,000–74,999 .74(.65–.85)*** 1.06 (.98–1.15) .76 (.69–.84)***

 $75,000–99,999 .70 (.59–.84)*** 1.12(1.03–1.22)** .83 (74–.94)**

 $100,000+ .55 (.47–.64)*** 1.21(1.11–1.32)*** .95 (.88–1.03)

Has one or more children .29 (.26–.32)***

Ever been married .36(.31–.42)***

Parents monitor screen time and/or enforce curfew .71 (.65–.77)*** 1.01 (.97–1.05)

Was in a group fight 2.81 (2.56–3.10)*** 1.53(1.44–1.61)***

Not in school, did not work last week .57(.52–.62)***

Poor or fair health 1.32(1.11–1.56)** 1.13(1.01–1.27)* .97 (.85–1.11)

Lives in an urban area 1.34(1.17–1.54)*** 1.26(1.18–1.35)***
1.08 (.99–1.18)

†

State-Level Predictors

Marijuana decriminalized 1.16 (.80–1.70) 1.04 (.92–1.18) 1.09 (.96–1.23)

Per capita drug courts 1.05 (.97–1.15) 1.01 (.98–1.06) .98 (.94–1.02)

Note: Standard errors are clustered at the state level.

†
p<.10
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*
p<.05

**
p<.01

***
p<.001. Empty cells were not asked of that age group or had insufficient N for analysis. Fixed effects of state of residence included in analysis, 

not display
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