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Objective: To assess the prevalence and frequency of medical marijuana diversion and use
among adolescents in substance abuse treatment and to identify factors related to their medical
marijuana use. Method: This study calculated the prevalence and frequency of diverted medical
marijuana use among adolescents (n � 164), ages 14–18 years (mean age � 16.09, SD � 1.12), in
substance abuse treatment in the Denver metropolitan area. Bivariate and multivariate analyses
were completed to determine factors related to adolescents’ use of medical marijuana. Re-
sults: Approximately 74% of the adolescents had used someone else’s medical marijuana, and
they reported using diverted medical marijuana a median of 50 times. After adjusting for gender
and race/ethnicity, adolescents who used medical marijuana had an earlier age of regular
marijuana use, more marijuana abuse and dependence symptoms, and more conduct disorder
symptoms compared with those who did not use medical marijuana. Conclusions: Medical
marijuana use among adolescent patients in substance abuse treatment is very common, implying
substantial diversion from registered users. These results support the need for policy changes that
protect against diversion of medical marijuana and reduce adolescent access to diverted medical
marijuana. Future studies should examine patterns of medical marijuana diversion and use in
general population adolescents. J. Am. Acad. Child Adolesc. Psychiatry, 2012;51(7):694–702. Key
Words: medical marijuana, marijuana, diversion, adolescents, substance abuse treatment
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C olorado is one of 16 states, along with the
District of Columbia, that legalized mari-
juana for medicinal purposes. As of Octo-

ber 31, 2011, a total of 88,872 persons in Colorado
held a valid registry identification card for medical
marijuana,1 and as of September 2010, approxi-
mately 40% of all the marijuana dispensaries in the
U.S. reside in Colorado.2 The vast majority of
registered medical marijuana users are adults, as
only 41 adolescents have been approved to receive
medical marijuana in Colorado.1 However, the
widespread “quasi-legalization” of marijuana
raises concerns about the diversion of mari-
juana to adolescents, similar to concerns raised
about the diversion of prescription opiates.3,4

“Diversion” is the process in which a supply of
marijuana recommended for one person is
given, traded, or sold to someone else who is
not a registered medical marijuana user. The
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widespread use of medical marijuana provides
an opportunity to study the potential diversion
of medical marijuana to adolescents in Colo-
rado, which may be a bellwether state in terms
of potential diversion of medical marijuana.

In the Colorado 2000 election, Amendment 20,
which allows a physician to recommend mari-
juana to individuals with debilitating medical
conditions, was passed with 54% of the vote.2,5

As of January 31, 2009, the number of registered
medical marijuana users was 5,0516; however,
important changes occurred in 2009. In March
2009, federal policy shifted in states with legal-
ized medical marijuana so that raids on distrib-
utors of medical marijuana ended.7 In July 2009,

olorado loosened restrictions on who could
ultivate and distribute medical marijuana. These
hanges opened the doors for large-scale medical
arijuana dispensaries, and the number of indi-

iduals who possessed a valid medical marijuana
egistry identification card underwent a sixfold
ncrease between January 31, 2009 and Novem-
er 30, 2009.6,8 Additional increases occurred, so

currently 2.3% of Colorado’s adult population

possesses a medical marijuana registration.1,9
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MEDICAL MARIJUANA USE AMONG ADOLESCENTS
A contentious debate exists regarding the influ-
ence of legalized medical marijuana on adolescents’
perceptions and use of marijuana. One perspective
centers on concerns that labeling marijuana as
medicinal may increase its acceptability and reduce
perceived riskiness of use, in addition to concerns
that “quasi-legalization” will lead to more avail-
ability and widespread use. The other perspective
asserts that legalizing medical marijuana does not
change marijuana perceptions and use.

Some researchers have reported findings that
support the first side of the debate. Cedrá et al.
examined the relationship between states with and
without legalized medical marijuana on rates of
marijuana use and abuse/dependence among
adults. Using 2004–2005 data from the National
Epidemiologic Survey on Alcohol and Related
Conditions, adults living in states with legalized
medical marijuana had higher odds of marijuana
use and marijuana abuse/dependence diagnoses
than residents living in states without legalized
medical marijuana; although, the higher odds of
marijuana abuse/dependence diagnoses were ac-
counted for by higher rates of marijuana use.10 A
similar study among 12-17 year olds, using data from
the National Survey on Drug Use and Health from
2002–2008, found that states with legalized medical
marijuana had higher adolescent marijuana use and
lower perceptions of riskiness of marijuana use in
comparison to states without legalized medical mar-
ijuana.11 In summary, some evidence suggests that
legalized medical marijuana is associated with lower
perceptions of riskiness and higher rates of marijuana
use among adolescents.

Conversely, some studies have reported re-
sults that support the position that legalized
medical marijuana has no effect on use of mari-
juana. An interrupted time-series study by Gor-
man and Huber examined whether or not medi-
cal marijuana laws affected the amount of
marijuana use among arrestees and emergency
department patients in five major cities. The
authors did not find any significant differences
comparing rates of marijuana use before versus
after such laws were enacted so they concluded
that medical marijuana laws did not appear to
increase marijuana use.12 Khatapoush and Hall-
fors examined attitudes and drug use among
16–25 year olds in California and 10 other states
in 1995, 1997, and 1999. There was a significant
decrease in perceived harm from marijuana use
among Californian youths; however, marijuana

use in the past month and in the past year and
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ther drug use in the past year did not signifi-
antly change over time. Therefore, the authors
oncluded that legalizing marijuana for medical
urposes had little impact on marijuana use.13

There are limitations to the studies supporting
both sides of the debate. States enacting medical
marijuana laws are not selected at random. Thus,
comparing states with and without such laws at a
single point in time cannot determine causality.
One possibility is that state level norms supportive
of marijuana use may contribute to the enactment
of laws to legalize medical marijuana10,11; alterna-
tively, medical marijuana may lead to more favor-
able attitudes about marijuana and higher rates of
marijuana use. Another concern, given recent pol-
icy changes in 2009, is that more time may be
needed to see how medical marijuana laws may
impact use patterns; the effects of policy changes
may not be immediate because legalization may
increase access and availability of marijuana, which
in turn, given time, affects use.13

Widespread legalized medical marijuana use is a
relatively new phenomenon in Colorado because of
recent policy changes; as a result, none of the above
studies accounted for the policy changes that oc-
curred during 2009. One study collected data since
2009 and examined medical marijuana diversion
among adolescents in substance abuse treatment.
In a clinical sample of 80 adolescents, Thurstone et
al. found that 39 (48.8%) of the adolescents obtained
marijuana from someone with a medical marijuana
license. None of the adolescents were registered
medical marijuana users. Compared with adoles-
cents who never obtained marijuana from someone
with a medical marijuana license, these adolescents
were more likely to report very easy marijuana
availability, friends who did not disapprove of
regular marijuana use, and use of marijuana more
than 20 times per month in the past year. They also
had more substance use problems in comparison to
adolescents who did not obtain marijuana from a
registered medical marijuana user.14 One limitation of
their study is that it examined whether or not an
adolescent obtained marijuana directly from a regis-
tered medical marijuana user, whereas adolescents
may obtain diverted medical marijuana a few to
several transactions removed from the registered
user. Therefore, their study may underestimate the
true extent of medical marijuana diversion to adoles-
cent patients.

There is a dearth of research on the prevalence
and frequency of medical marijuana diversion

among adolescent patients in substance abuse
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SALOMONSEN-SAUTEL et al.
treatment and clinicians have limited data regard-
ing which adolescents will or will not use someone
else’s medical marijuana. The aims of this study
were to determine the prevalence and frequency of
medical marijuana diversion and use among clini-
cally ascertained adolescents and to examine pos-
sible factors related to their medical marijuana use.

METHOD
Participants
Participants (n � 164) were part of an on-going genetic
association study of adolescents’ substance use disor-
ders. The medical marijuana questions were added
approximately 5 months after the study began in
response to clinical reports that adolescents reported
widespread diversion. Because of the rapidly evolving
political and legal context of medical marijuana, this
study is based on the first 11 months of medical
marijuana data from the parent study.

The participants were consecutive admissions re-
cruited from two adolescent substance abuse treatment
programs in the Denver metropolitan area. The Division
of Substance Dependence at the University of Colorado
has outpatient, multisystemic therapy, as well as day and
residential treatment programs. Most of the patients are
referred by social services or juvenile justice for serious
conduct and substance use disorders. The second outpa-
tient adolescent treatment program is located at a safety-
net hospital where half of the patients are referred from
juvenile justice and the other half from primary care,
schools, and self-referral. Both of the treatment programs
consist of voluntary admissions, although many treat-
ment referrals originate from social services or probation
so treatment can be in lieu of other consequences. Inclu-
sion criteria for the study were as follows: in treatment
for substance use disorders; 14–18 years of age; IQ � 80;
ever used marijuana; and valid written consent for 18
year olds and valid written assent for 14–17 year olds, as
well as valid written consent from a parent or guardian.
Exclusion criteria were as follows: psychosis; obvious
intoxication; current risk of suicide, violence, or fire
setting great enough to interfere with assessments or to
endanger interviewers; and insufficient English skills for
assenting/consenting or to complete the interview. The
majority of clinical adolescents (approximately two-
thirds) were eligible for the study. The reasons for being
ineligible included having parents with insufficient Eng-
lish skills to consent, being unwilling to participate, being
younger than 14 years old, and having an IQ less than 80.

Written informed consent or assent and parental
consent were obtained from participants after a com-
plete description of the study was provided. The data
from the interviews are confidential and participants
were monetarily compensated for their time. The
study was approved by the Colorado Multiple Institu-

tional Review Board.
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Measures
Composite International Diagnostic Interview–
Substance Abuse Module. The computerized Compos-
te International Diagnostic Interview–Substance Abuse

odule (CIDI-SAM) was designed to be administered by
rained nonclinical interviewers and assesses substance
se patterns, including onset, duration, and intensity of
se. The CIDI-SAM provides Diagnostic and Statistical
anual of Mental Disorders, fourth edition (DSM-IV)15

symptom counts and abuse and dependence diagnoses
for 11 categories of substances.16,17

CIDI-SAM Supplement. The interviewer-administered,
aper-and-pencil CIDI-SAM supplement was previously
eveloped by this research group to examine experimen-

ation with substances that were not used frequently
nough to meet criteria in the CIDI-SAM.18 This supple-

mental questionnaire includes questions about lifetime
use of any substance, age of initial and regular use of a
substance, number of days a substance was used in the
past 6 months, and two stem questions about medical
marijuana: “Have you ever been evaluated for medical
marijuana? If yes, did you obtain a Medical Marijuana
Registry Identification Card?” and “Have you ever used
medicinal marijuana when it was prescribed for someone
else? If yes, how many times?” Answers from these two
questions were combined to form the outcome variable,
ever used medical marijuana.
Diagnostic Interview Schedule for Children—Version
IV. The computerized Diagnostic Interview Schedule for

hildren—Version IV (DISC-IV) was created to be ad-
inistered by trained nonclinical interviewers and pro-

ides DSM-IV recent and lifetime psychiatric symptoms
nd diagnoses, such as conduct disorder.19-21

Conduct Disorder Supplement. The interviewer-
administered, paper-and-pencil conduct disorder (CD)
supplement was previously developed by this re-
search group to determine the degree to which sub-
stance involvement may have contributed to partici-
pants’ CD. Using items from the DISC-IV and CD
supplement, a whole-life CD diagnosis and the num-
ber of whole-life CD symptoms (range, 0–15 symp-
toms) were calculated.
Perceived Riskiness of Occasional and Regular Mari-
juana Use. These two self-administered questions
originated from the Monitoring the Future (MTF)
project and asked how much people risk harming
themselves (physically or in other ways) if they smoke
marijuana occasionally and regularly.22,23 Each item

ad four response categories, ranging from no risk
reference category) to great risk. In addition to the
nnual MTF study, the perceived riskiness items were
sed in other studies involving adolescents.14,24

Family Environment. The social or interpersonal
nvironment of the family is measured by a self-
dministered, modified 20-item Family Environment
cale (FES).25 The adolescents rated statements about
how they view their family using a five-point scale,
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MEDICAL MARIJUANA USE AMONG ADOLESCENTS
ranging from strongly disagree to strongly agree.
Modifications to the FES were made previously by this
research group to simplify the wording of the items
and to shorten the assessment battery. Five family
environment subscales were selected that matched the
needs of the parent study. The five selected and
relevant dimensions of the family environment were
as follows: familial cohesion; expressiveness; conflict;
achievement orientation; and parental control.

Statistical Analyses
Data were edited and analyzed in SPSS, version 19
(SPSS Inc., Chicago, IL).26 Descriptive analyses were
completed to examine the prevalence and frequency of
diverted medical marijuana use. Pearson �2 analyses,
independent t-tests (Mann–Whitney U tests when data
were not normally distributed), and multiple logistic
regressions were completed to determine factors re-
lated to the outcome variable, medical marijuana use,
which was dichotomized as using others’ or their own
medical marijuana versus no medical marijuana use.
Specifically, Pearson �2 analyses and independent t-
tests were completed to determine significant covari-
ates (age, race/ethnicity, or gender) and to examine
the unadjusted relationship between an independent
variable and medical marijuana use. Separate multiple
logistic regressions were completed for each of the
thirteen independent variables, while adjusting for
significant covariates. Alpha levels of 0.05 and two-
sided tests were used to determine significance.

RESULTS
Of 164 adolescents, 73.8% had used someone else’s
medical marijuana. Adolescents who used diverted
medical marijuana reported a range of use from 1
to 1,000 times, with a mean of 117.48 and a median
of 50 times. Four adolescents were evaluated for a
medical marijuana referral; however, only one ob-
tained a registry identification card. Of the 122
adolescents who used medical marijuana, 80%
were male, and a little over half (56%) were non-
Hispanic white adolescents (Table 1). Both groups
were on average 16 years old at the time of the
interview, and they had first used marijuana at
approximately 12 years of age. A few adolescents
never used marijuana on a regular basis; two
adolescents in the used medical marijuana
group and four in the group that did not use
medical marijuana. The majority of adolescents
in both groups had a conduct disorder diagno-
sis (78.7% of those who used medical marijuana
versus 66.7% of those who did not use medical
marijuana). In addition, a greater percentage of

adolescents who used medical marijuana had a p
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marijuana abuse or dependence diagnosis com-
pared with those who did not use medical
marijuana (89.3% versus 66.7%, respectively).

Because of significant demographic differ-
ences, the separate multiple logistic regression
analyses adjusted for differences in gender and
race/ethnicity. These results are displayed in
Table 2. For each additional year that age of onset
of regular marijuana use is delayed, the odds of
using medical marijuana declines by 21%. This
result is in agreement with the bivariate analyses
in Table 1 in which adolescents who used medi-
cal marijuana were almost 1 year younger when
they started to use marijuana on a regular basis,
at least once per month, compared with adoles-
cents who did not use medical marijuana. Bivari-
ate analyses revealed that adolescents who used
medical marijuana used marijuana an average of
21 days more in the past 6 months than adoles-
cents who did not use medical marijuana. After
controlling for adolescents’ race/ethnicity and
gender, this amounts to a small, marginally sig-
nificant increase of 1% in the odds of using
medical marijuana for every additional day of
marijuana use in the past 6 months. There is a
16% increase in the odds of using medical mari-
juana for every additional conduct disorder
symptom. On average, adolescents who used
medical marijuana had an additional conduct
disorder symptom in comparison to adolescents
who did not use medical marijuana. For each
additional marijuana abuse and dependence
symptom, the odds of using medical marijuana
are increased by 31%. On average, adolescents
who used medical marijuana had two more mar-
ijuana abuse or dependence symptoms com-
pared with adolescents who did not use medical
marijuana.

DISCUSSION
This study found a very high prevalence and a
high frequency of diverted medical marijuana
use; nearly three-quarters of clinically ascer-
tained adolescents reported using diverted med-
ical marijuana a median of 50 times. The rate
reported in this study is higher than the 48.8%
reported by Thurstone et al.,14 which may be due
o the different questions in each study. Another
ossible explanation is that diverted medical
arijuana may be increasingly available to ado-

escents in substance abuse treatment as time

rogresses. Despite the between-study differ-
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TABLE 1 Bivariate Analyses Comparing Adolescents Who Used Medical Marijuana With Those Who Did Not

Variable

Used Medical
Marijuana
n � 122

% (n)
or mean (SD)

Did Not Use
Medical

Marijuana
n � 42
% (n)

or mean (SD) Statistic p Value

Gender
Female 19.7 (24) 35.7 (15)
Male 80.3 (98) 64.3 (27) �1

2 � 4.44 .035
Race/ethnicitya

Non-Hispanic white 55.7 (68) 42.9 (18)
Hispanic, any race 32.0 (39) 26.2 (11) �2

2 � 7.70 .021
American Indian/Alaska Native 0.8 (1) 0
White 4.9 (6) 7.1 (3)
More than one race 14.8 (18) 9.5 (4)
Unknown/other 11.5 (14) 9.5 (4)

Non-Hispanic, nonwhite 12.3 (15) 31.0 (13)
American Indian/Alaska Native 1.6 (2) 7.1 (3)
Asian 0.8 (1) 0
Native Hawaiian or Other

Pacific Islander 0 2.4 (1)
Black or African American 5.7 (7) 7.1 (3)
More than one race 3.3 (4) 11.9 (5)
Unknown/other 0.8 (1) 2.4 (1)

Age 16.05 (1.11) 16.19 (1.15) t162 � 0.70 .483
Onset age of first marijuana use 12.42 (2.03) 12.93 (1.75) t162 � 1.46 .147
Onset age of regular marijuana use 13.38 (1.84) 14.03 (1.68) t156 � 1.94 .055

n � 120 n � 38
Number of days used marijuana in the past 6 months 102.72 (62.16) 81.55 (61.00) U � 2037.00 .047
Number of marijuana abuse and dependence

symptoms
5.52 (2.97) 3.29 (2.75) t162 � �4.29 .0005

Marijuana abuse or dependence diagnosis
Yes 89.3 (109) 66.7 (28)
No 10.7 (13) 33.3 (14) �1

2 � 11.68 .001
Number of substance use disorders, no tobacco 2.50 (1.78) 2.02 (1.88) U � 2061.00 .051
Number of conduct disorder symptoms 5.30 (2.89) 4.14 (2.83) t162 � �2.24 .026
Conduct disorder diagnosis

Yes 78.7 (96) 66.7 (28)
No 21.3 (26) 33.3 (14) �1

2 � 2.45 .118
Perceived riskiness of occasional marijuana use

Riskb 47.9 (57) 50.0 (21)
Great risk 4.2 (5) 4.8 (2)
Moderate risk 10.9 (13) 26.2 (11) �1

2 � 0.06 .815
Slight risk 32.8 (39) 19.0 (8)

No risk 52.1 (62) 50.0 (21)
n � 119

Perceived riskiness of regular marijuana use
Riskb 66.1 (78) 64.3 (27)

Great risk 9.3 (11) 16.7 (7)
Moderate risk 26.3 (31) 26.2 (11) �1

2 � 0.05 .831
Slight risk 30.5 (36) 21.4 (9)

No risk 33.9 (40) 35.7 (15)

n � 118

JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY

VOLUME 51 NUMBER 7 JULY 2012698 www.jaacap.org



MEDICAL MARIJUANA USE AMONG ADOLESCENTS
ences, together these results suggest that medical
marijuana may be quite easy for adolescents in
substance abuse treatment to obtain.

A related concern is that most adolescents in
this study perceived marijuana use as having
slight or no risk. Across all of the adolescents,
only 11.3% rated smoking marijuana regularly as
a great risk; in contrast, national data from the
2010 MTF study found that 68% of 8th graders,
57.2% of 10th graders, and 46.8% of 12th graders
perceived smoking marijuana regularly as a great
risk.27 Although not nationally representative,
these results raise concerns that vulnerable ado-
lescents may view marijuana as a “low risk”
substance. With 155,747 adolescent admissions
for substance abuse treatment in 2009 in the U.S.,
this subpopulation of adolescents may be at great
risk for using diverted medical marijuana.28

In addition, this study revealed that adoles-
cents using medical marijuana reported a greater
frequency of behaviors involving earlier age of
regular marijuana use, more marijuana abuse
and dependence symptoms, and more conduct
disorder symptoms compared with adolescents
who did not use medical marijuana, even after
adjusting for gender and race/ethnicity. Adoles-
cents who used medical marijuana had an earlier
age of regular marijuana use compared with

TABLE 1 Continued

Variable

U

o

FES
Familial cohesion 1

Expressiveness 1

Conflict 1

Achievement orientation 1

Parental control 1

Note: FES � Family Environment Scale.
aBecause of the small cell counts, the race/ethnicity variable was co

non-Hispanic, nonwhite.
bAs a result of the expected cell count of �5 in Pearson �2 analyses, cat

great risk.
adolescents who did not use medical marijuana;
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however, due to the cross-sectional study design,
determining whether exposure to medical mari-
juana influenced the onset age of regular mari-
juana use is not possible. Even with this limita-
tion, this result is concerning because prior
studies have revealed that adolescents who initi-
ate early marijuana use are at an increased risk
for developing marijuana abuse and dependence
diagnoses.29-32 Unfortunately, these adolescents
may already be on this trajectory, because they
also reported more marijuana abuse and depen-
dence symptoms. Thus, treatment providers
must pay careful attention to this at-risk patient
subgroup; however, the very high rate of di-
verted medical marijuana use among clinically
ascertained adolescents suggests that this may be
a universal concern in treatment settings.

Medical marijuana use has grown exponen-
tially in Colorado in recent years, as a result of
policy changes. The number of individuals who
hold a valid registry identification card for med-
ical marijuana in Colorado has increased more
than 17 times (5,051 as of January 31, 2009 to
88,872 as of October 31, 2011).1,6 During this same
time period, there has been a tenfold increase in
adolescents (less than 18 years of age) who hold
a valid registry identification card; though the

edical
juana
122
(n)
n (SD)

Did Not Use
Medical

Marijuana
n � 42
% (n)

or mean (SD) Statistic p Value

(2.90) 14.01 (3.40) t158 � �0.24 .811
119 n � 41
(2.70) 12.37 (2.71) t159 � �0.18 .854
120 n � 41
(3.07) 10.54 (3.83) t58.73 � �0.04 .965
119 n � 41
(2.99) 14.38 (3.22) t157 � 1.34 .183
119 n � 40
(2.34) 11.60 (2.47) t157 � �0.29 .772
119 n � 40

into three categories: non-Hispanic white; Hispanic, any race; and

s were recoded into no risk versus any risk including slight, moderate, or
sed M
Mari
n �

%
r mea

4.14
n �

2.46
n �

0.57
n �

3.63
n �

1.73
n �

llapsed

egorie
number of adolescents holding such a card is
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modest (four adolescents as of January 31, 2009 to
41 adolescents as of October 31, 2011).1,6

The results of this study, along with the findings
of Thurstone et al.,14 support that adolescents in
substance abuse treatment often and readily obtain
diverted medical marijuana. This suggests that sub-
stantial diversion is occurring from adult registered
users and that the current system does not ade-
quately guard against diversion to adolescents.
Although imperfect, for scheduled prescription
medications, Colorado has a prescription drug
monitoring program that allows physicians to ac-
cess a database for a given patient showing all
prescriptions for controlled substances dispensed
to that patient. Patients also can only obtain a
supply of such potentially abusable medications
through a written physician’s prescription. Unlike
other Food and Drug Administration (FDA)–ap-
proved medications, once a patient receives a phy-
sician’s recommendation to use marijuana and ob-
tains a registry identification card from the
Colorado Department of Public Health and Envi-
ronment, that individual can go to a medical mar-
ijuana dispensary and purchase medical marijuana

TABLE 2 Multiple Logistic Regression Results Comparing
Race/Ethnicity and Gender

Independent Variables

Onset age of first marijuana use
Onset age of regular marijuana use
Number of days used marijuana in the past 6 months
Number of marijuana abuse and dependence symptoms
Number of substance use disorders, no tobacco
Number of conduct disorder symptoms
Perceived riskiness of occasional marijuana use

Great risk
Moderate risk
Slight risk
No risk

Perceived riskiness of regular marijuana use
Great risk
Moderate risk
Slight risk
No risk

FES
Familial cohesion
Expressiveness
Conflict
Achievement orientation
Parental control

Note: AOR � adjusted odds ratio; CI � confidence interval; FES � Fam
in different amounts and forms or grow his/her

JOURN
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own plants. Thus, the current system of legalized
medicinal marijuana in Colorado is handled in a
manner that is vastly different from Drug Enforce-
ment Administration–scheduled prescription med-
ications that are FDA approved.

In addition, best practice guidelines might aid
physicians who register patients for medical mari-
juana to reduce potential negative consequences to
both their patients and other community members,
including adolescents. A few possible approaches
include the following: physicians providing a rec-
ommendation for medical marijuana should care-
fully assess for possible risk of diversion; recom-
mending physicians should discuss with their
patients the seriousness of diversions and methods
for reducing this risk, such as keeping a supply of
medicinal marijuana in a safe place (e.g., a lockbox);
and recommending physicians should have an
ongoing relationship with patients and be knowl-
edgeable about the amount of medical marijuana
patients are purchasing and growing.

The results from this study suggest that med-
ical marijuana diversion is a serious concern and
that future policy and regulation changes regard-

ical Marijuana Use Among Adolescents, Adjusting for

B (SE) AOR 95% CI for AOR p Value

16 (0.10) 0.86 0.70, 1.05 .133
24 (0.12) 0.79 0.62, 0.99 .039
01 (0.003) 1.01 1.00, 1.01 .053
27 (0.07) 1.31 1.13, 1.51 .0005
13 (0.12) 1.14 0.90, 1.43 .276
15 (0.07) 1.16 1.01, 1.33 .040

33 (0.94) 1.39 0.22, 8.82 .725
88 (0.52) 0.42 0.15, 1.14 .089
63 (0.49) 1.88 0.72, 4.86 .196

— — — —

35 (0.61) 0.70 0.21, 2.31 .560
08 (0.48) 1.08 0.42, 2.79 .873
37 (0.50) 1.44 0.54, 3.84 .464

— — — —

01 (0.06) 1.00 0.89, 1.13 .998
03 (0.07) 1.03 0.90, 1.18 .703
03 (0.06) 1.03 0.92, 1.15 .610
06 (0.07) 0.94 0.83, 1.07 .368
06 (0.08) 1.07 0.91, 1.25 .438

ironment Scale.
Med

�0.
�0.

0.
0.
0.
0.

0.
�0.

0.

�0.
0.
0.

0.00
0.
0.

�0.
0.
ing medical marijuana should account for this
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MEDICAL MARIJUANA USE AMONG ADOLESCENTS
important negative consequence of medical mar-
ijuana legalization in the state. Additional re-
search needs to be completed to guide future
policy and regulation changes. Currently, infor-
mation is lacking on whether a small number of
medical marijuana registered users are diverting
medical marijuana to a broad network of adoles-
cents or whether a large proportion of registered
users are diverting their medical marijuana to a
few adolescents. Depending on the outcome of
the study, appropriate policy and regulation
changes should be developed.

Although the results of this study raise impor-
tant concerns about the very common and fre-
quent use of diverted medical marijuana among
adolescent patients in substance abuse treatment,
the study must be viewed within the context of
several limitations. First, the study is cross-
sectional in nature and cannot determine causal-
ity. Because of this temporal bias, drawing con-
clusions about whether diverted medical mari-
juana use led to substance problems or those
with earlier or greater problems were more likely
to use diverted medical marijuana is not possible.
Longitudinal studies would aid in understanding
how medical marijuana may affect adolescent
marijuana use. Second, this study cannot deter-
mine whether medical marijuana has had any
effect on marijuana use among adolescents in the
general population and future studies should
focus on this important topic. Third, this study
did not include detailed questions about the kind
or proportion of medical marijuana adolescents
used; therefore, the proportion of diverted med-
ical marijuana that adolescents used may have
been small or of different varieties (e.g., edible
versus smoked). Similarly, there is no way to
verify that adolescents used medical marijuana
that originated from a medical marijuana dispen-
sary. For instance, a marijuana dealer could mar-
ket the marijuana as medicinal when this may
not be true. Qualitative research should be com-
pleted to determine the type, amount, and source
of the medical marijuana adolescents report us-
ing. Fourth, the present study and the study by
Thurstone et al.14 recruited adolescent patients
from the same treatment program for six months;
consequently, a maximum of 31 adolescents may
have completed both studies. The questions
about medical marijuana use were different in
each study and the assessments in the present
study were more detailed and comprehensive

than the assessments in the study by Thurstone et
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al. Because of confidentiality, the actual number
of participants in both studies is not known;
however, the assessments and questions were
different, so there should be minimal bias. Fi-
nally, because of different state laws regarding
medicinal use of marijuana, the results in this
study do not generalize to other states; however,
the findings may be an indication of what may
occur in a similar context.

In conclusion, diverted medical marijuana use
among adolescent patients in substance abuse
treatment is very common, and adolescents who
used medical marijuana reported an increased
level of deleterious behaviors. The number of
times that adolescents used diverted medical
marijuana included a wide range from 1 to 1,000
times with a median of 50 times, which suggests
that most adolescent patients have used medical
marijuana on multiple occasions. Recent policy
changes have led to an explosion in the number
of registered medical marijuana users in Colo-
rado, and this study reveals that many high-risk
adolescent patients have used diverted medical
marijuana; the rate at which the general popula-
tion adolescents use diverted medical marijuana
is currently unknown. At this time, research is
critically needed to better understand how med-
ical marijuana laws will or will not affect avail-
ability, perceptions, acceptability, and use of
marijuana among adolescent patients as well as
general population adolescents. &

Accepted April 11, 2012.

Drs. Salomonsen-Sautel, Sakai, Thurstone, and Hopfer are with the
University of Colorado Anschutz Medical Campus, Aurora, Colorado.
Dr. Thurstone is also with the Denver Health and Hospital Authority,
Denver, Colorado. Dr. Corley is with the Institute for Behavioral
Genetics, University of Colorado Boulder, Boulder, Colorado.

This study was funded by the National Institute on Drug Abuse
(DA-011015) with additional support provided by the National
Institute on Alcohol Abuse and Alcoholism T32AA007464 (S.S.-S.)
and DA-021913 (C.H.).

We are grateful to all the adolescents who participated in this study.
Drs. Josh Bricker and Maureen Muchimba with the University of
Colorado Anschutz Medical Campus generously reviewed this man-
uscript and provided insightful comments.

Disclosure: Drs. Salomonsen-Sautel, Sakai, Thurstone, Corley, and
Hopfer report no biomedical financial interests or potential conflicts of
interest.

Correspondence to Stacy Salomonsen-Sautel, Ph.D., University of
Colorado Anschutz Medical Campus, 12469 East 17th Place,
Building 400, Aurora, CO 80045; e-mail: stacy.salomonsen-
sautel@ucdenver.edu

0890-8567/$36.00/©2012 American Academy of Child and
Adolescent Psychiatry
http://dx.doi.org/10.1016/j.jaac.2012.04.004

701www.jaacap.org

mailto:stacy.salomonsen-sautel@ucdenver.edu
mailto:stacy.salomonsen-sautel@ucdenver.edu
http://dx.doi.org/10.1016/j.jaac.2012.04.004


SALOMONSEN-SAUTEL et al.
REFERENCES
1. Colorado Medical Marijuana Registry. Medical Marijuana Registry

Program Update as of October 31, 2011. Available at: http://
www.cdphe.state.co.us/hs/medicalmarijuana/statistics.html. Ac-
cessed January 20, 2012.

2. Ingold J. Major changes are at hand for marijuana politics. The Denver
Post. October 3, 2010. Available at: http://www.denverpost.com/
search/ci_16239152. Accessed September 19, 2011.

3. Bell J. The global diversion of pharmaceutical drugs: opiate
treatment and the diversion of pharmaceutical opiates: a clini-
cian’s perspective. Addiction. 2010;105:1531-1537.

4. Hall AJ, Logan JE, Toblin RL, et al.Patterns of abuse among
unintentional pharmaceutical overdose fatalities. JAMA. 2008;
300:2613-2620.

5. People of the State of Colorado. Amendment 20 to the Constitution
of the State of Colorado, 0-4-287, ARTICLE XVIII, Miscellaneous.
November 7, 2000. Available at: http://www.cdphe.state.co.us/hs/
medicalmarijuana/amendment.html. Accessed December 6, 2011.

6. The Colorado Medical Marijuana Registry. Medical Marijuana Registry
Program Update as of January 31, 2009. Available at: http://www.
cdphe.state.co.us/hs/medicalmarijuana/statArchive/1_2009%20MMR
%20report.pdf. Accessed October 10, 2011,

7. Johnston D, Lewis NA. Obama administration to stop raids on
medical marijuana dispensers. The New York Times. March 19,
2009. Available at: http://www.nytimes.com/2009/03/19/us/
19holder.html. Accessed December 6, 2011.

8. Colorado Medical Marijuana Registry. Medical Marijuana Registry
Program Update as of November 30, 2009. Available from: http://
www.cdphe.state.co.us/hs/medicalmarijuana/statArchive/11_2009%
20MMR%20reportPreliminary.pdf. Accessed December 6, 2011.

9. U.S. Census Bureau. 2010 Census Summary File 1, Colorado: Age
Groups and Sex. Available from: http://factfinder2.census.gov/
faces/nav/jsf/pages/index.xhtml. Accessed August 8, 2011.

10. Cerda M, Wall M, Keyes KM, Galea S, Hasin D. Medical mari-
juana laws in 50 states: investigating the relationship between
state legalization of medical marijuana and marijuana use, abuse
and dependence. Drug Alcohol Depend. 2012;120:22-27.

11. Wall MM, Poh E, Cerda M, Keyes KM, Galea S, Hasin DS.
Adolescent marijuana use from 2002 to 2008: higher in states with
medical marijuana laws, cause still unclear. Ann Epidemiol.
2011;21:714-716.

12. Gorman DM, Charles Huber J, Jr. Do medical cannabis laws
encourage cannabis use? Int J Drug Policy. 2007;18:160-167.

13. Khatapoush S, Hallfors D. ”Sending the wrong message”: did
medical marijuana legalization in California change attitudes
about and use of marijuana? J Drug Issues. 2004;34:751-770.

14. Thurstone C, Lieberman SA, Schmiege SJ. Medical marijuana
diversion and associated problems in adolescent substance treat-
ment. Drug Alcohol Depend. 2011;118:489-492.

15. American Psychiatric Association. Diagnostic and Statistical Man-
ual of Mental Disorders, 4th edition. Washington, DC: American
Psychiatric Association; 1994.

16. Cottler LB, Robins LN, Helzer JE. The reliability of the CIDI-SAM:
a comprehensive substance abuse interview. Br J Addict. 1989;84:
801-814.

17. Robins LN, Wing J, Wittchen HU, et al. The Composite Interna-
tional Diagnostic Interview. An epidemiologic instrument suit-

able for use in conjunction with different diagnostic systems and
in different cultures. Arch Gen Psychiatry. 1988;45:1069-1077.

JOURN

702 www.jaacap.org
18. Crowley TJ, Mikulich SK, Ehlers KM, Whitmore EA, MacDonald
MJ. Validity of structured clinical evaluations in adolescents with
conduct and substance problems. J Am Acad Child Adolesc
Psychiatry. 2001;40:265-273.

19. Costello EJ, Edelbrock CS, Costello AJ. Validity of the NIMH
Diagnostic Interview Schedule for Children: a comparison be-
tween psychiatric and pediatric referrals. J Abnorm Child Psy-
chol. 1985;13:579-595.

20. Friman PC, Handwerk ML, Smith GL, Larzelere RE, Lucas CP,
Shaffer DM. External validity of conduct and oppositional defiant
disorders determined by the NIMH Diagnostic Interview Sched-
ule for Children. J Abnorm Child Psychol. 2000;28:277-286.

21. Shaffer D, Fisher P, Lucas CP, Dulcan MK, Schwab-Stone ME.
NIMH Diagnostic Interview Schedule for Children Version IV
(NIMH DISC-IV): description, differences from previous ver-
sions, and reliability of some common diagnoses. J Am Acad
Child Adolesc Psychiatry. 2000;39:28-38.

22. Johnston LD, Bachman JG, O’Malley PM. Monitoring the Future:
Questionnaire Responses from the Nation’s High School Seniors.
Ann Arbor, MI: Institute for Social Research, University of
Michigan; 1986.

23. Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Moni-
toring the Future national survey results on drug use, 1975-2010.
Volume I: Secondary school students. 2011. Available at: http://
monitoringthefuture.org/pubs/monographs/mtf-vol1_2010.pdf.
Accessed August 5, 2011.

24. Resnicow K, Smith M, Harrison L, Drucker E. Correlates of
occasional cigarette and marijuana use: are teens harm reducing?
Addict Behav. 1999;24:251-266.

25. Moos RH, Moos BS. Family Environment Scale Manual. Palo
Alto, CA: Consulting Psychologists Press; 1981.

26. IBM SPSS Statistics. Statistical Package for the Social Sciences
(IBM SPSS Statistics) for Windows, release 19.0.0.1. Chicago: IBM
SPSS Statistics; 2010.

27. Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitor-
ing the Future national results on adolescent drug use: overview of
key findings, 2010. 2011. Available from: http://www.monitor-
ingthefuture.org/pubs/monographs/mtf-overview2010.pdf. Ac-
cessed August 5, 2011.

28. Office of Applied Studies, Substance Abuse and Mental Health
Services Administration. The Treatment Episode Data Set. Sub-
stance Abuse Treatment Admissions by Primary Substance of
Abuse, According to Sex, Age Group, Race, and Ethnicity, United
States, 2009. Available from: http://wwwdasis.samhsa.gov/
webt/quicklink/US09.htm. Accessed November 13, 2011.

29. Hall W. The adverse health effects of cannabis use: what are they,
and what are their implications for policy? Int J Drug Policy.
2009;20:458-466.

30. Chen CY, Anthony JC. Possible age-associated bias in reporting of
clinical features of drug dependence: epidemiological evidence
on adolescent-onset marijuana use. Addiction. 2003;98:71-82.

31. Chen CY, O’Brien MS, Anthony JC. Who becomes cannabis
dependent soon after onset of use? Epidemiological evidence
from the United States: 2000-2001. Drug Alcohol Depend. 2005;
79:11-22.

32. Chen K, Kandel DB, Davies M. Relationships between frequency
and quantity of marijuana use and last year proxy dependence

among adolescents and adults in the United States. Drug Alcohol
Depend. 1997;46:53-67.

AL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY

VOLUME 51 NUMBER 7 JULY 2012

http://www.cdphe.state.co.us/hs/medicalmarijuana/statistics.html
http://www.cdphe.state.co.us/hs/medicalmarijuana/statistics.html
http://www.denverpost.com/search/ci_16239152
http://www.denverpost.com/search/ci_16239152
http://www.cdphe.state.co.us/hs/medicalmarijuana/amendment.html
http://www.cdphe.state.co.us/hs/medicalmarijuana/amendment.html
http://www.cdphe.state.co.us/hs/medicalmarijuana/statArchive/1_2009%20MMR%20report.pdf
http://www.cdphe.state.co.us/hs/medicalmarijuana/statArchive/1_2009%20MMR%20report.pdf
http://www.cdphe.state.co.us/hs/medicalmarijuana/statArchive/1_2009%20MMR%20report.pdf
http://www.nytimes.com/2009/03/19/us/19holder.html
http://www.nytimes.com/2009/03/19/us/19holder.html
http://www.cdphe.state.co.us/hs/medicalmarijuana/statArchive/11_2009%20MMR%20reportPreliminary.pdf
http://www.cdphe.state.co.us/hs/medicalmarijuana/statArchive/11_2009%20MMR%20reportPreliminary.pdf
http://www.cdphe.state.co.us/hs/medicalmarijuana/statArchive/11_2009%20MMR%20reportPreliminary.pdf
http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
http://monitoringthefuture.org/pubs/monographs/mtf-vol1_2010.pdf
http://monitoringthefuture.org/pubs/monographs/mtf-vol1_2010.pdf
http://www.monitoringthefuture.org/pubs/monographs/mtf-overview2010.pdf
http://www.monitoringthefuture.org/pubs/monographs/mtf-overview2010.pdf
http://www.dasis.samhsa.gov/webt/quicklink/US09.htm
http://www.dasis.samhsa.gov/webt/quicklink/US09.htm

	Medical Marijuana Use Among Adolescents in Substance Abuse Treatment
	Method
	Participants
	Measures
	Composite International Diagnostic Interview–Substance Abuse Module
	CIDI-SAM Supplement
	Diagnostic Interview Schedule for Children—Version IV
	Conduct Disorder Supplement
	Perceived Riskiness of Occasional and Regular Marijuana Use
	Family Environment

	Statistical Analyses

	Results
	Discussion
	References


