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A B S T R A C T

Purpose: Approximately 6%–8% of U.S. adolescents are daily/past-month users of marijuana. However,
survey data may not reliably reflect the impact of legalization on adolescents. The objective was
to evaluate the impact of marijuana legalization on adolescent emergency department and urgent
cares visits to a children’s hospital in Colorado, a state that has allowed both medical and recre-
ational marijuana.
Methods: Retrospective review of marijuana-related visits by International Classification of Dis-
eases codes and urine drug screens, from 2005 through 2015, for patients ≥ 13 and < 21 years old.
Results: From 2005 to 2015, 4,202 marijuana-related visits were identified. Behavioral health eval-
uation was obtained for 2,813 (67%); a psychiatric diagnosis was made for the majority (71%) of
these visits. Coingestants were common; the most common was ethanol (12%). Marijuana-
related visits increased from 1.8 per 1,000 visits in 2009 to 4.9 in 2015. (p = < .0001)
Conclusions: Despite national survey data suggesting no appreciable difference in adolescent mar-
ijuana use, our data demonstrate a significant increase in adolescent marijuana-associated emergency
department and urgent cares visits in Colorado.
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IMPLICATIONS AND
CONTRIBUTION

Adolescent marijuana-
associated emergency
department and urgent
cares visits increased in a
state that has legalized
medical and recreational
marijuana. As more states
begin to legalize marijua-
na, it is critical that
multiple modalities of sur-
veillance are used to fully
evaluate the health impact
on the adolescent
population.

According to national survey data, 6%–8% of adolescents in the
U.S. are daily or past-month users of marijuana and their risk per-
ception of use has decreased [1,2]. Although over 50% of states
have legalized marijuana, usage rates have remained similar [3,4].

In one of the first states to legalize recreational marijuana use,
subanalyses from national data sources have suggested in-
creased adolescent marijuana use in Washington [5]. On the
contrary, Colorado, another state that has legalized medical and
recreational marijuana, has not confirmed these findings [5,6].
However, survey data may not reliably reflect the impact of le-
galization on adolescent health, in part due to the heterogeneity
of decriminalization practices across the United States [7].
Futhermore, the impact of legalization on other comorbid aspects
of adolescent health, such as drug use and behavioral health, needs
to be better understood [8,9]. The Drug Abuse Warning Network
reported a 61% increase of marijuana-related emergency
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department (ED) visits for adolescents [10]. Since 2011, several
states have legalized medical marijuana, and eight more have
allowed recreational marijuana. The ED is an ideal setting to eval-
uate the impact of marijuana on acute health effects on
adolescents. The ED can be the initial point of contact for medical
care for many adolescents, especially for drug use and behav-
ioral health concerns. The objective of this study was to evaluate
the impact of marijuana legalization on adolescent visits to ED
and urgent cares (UC) at a tertiary care children’s hospital system
in Colorado.

Methods

Marijuana-related visits to the ED or UC of a tertiary care chil-
dren’s hospital system from January 1, 2005 to December 31, 2015
for patients aged ≥ 13 and < 21 years were eligible. We com-
bined ED and UC visits because our network is a combined system
and includes dual billing at the same site. Marijuana-related visits
included those with a discharge International Classification of
Disease (ICD) 9/10 code for marijuana/cannabis use (305.2X, 969.9,
E854.1, or F12.X), or urine toxicology screen positive for tetra-
hydrocannabinol (THC). Additional data collected via the medical
record included demographics, ICD codes, urine toxicology results,
behavioral health consultation, and final disposition. There are
no strict criteria for a behavioral health consultation and is ordered
at the discretion of the provider for behavioral concerns or drug
abuse requiring further evaluation. Urine drug screens are re-
quired for patients admitted for behavioral health disorders.
Otherwise, it is the discretion of the ED/UC provider. Descrip-
tive statistics were calculated, and a chi-square was performed
to compare the proportion of ED/UC visits due to marijuana
between 2009 and 2015. This time period was chosen because
2009 was the first year of significant growth in local dispensa-
ries and medical marijuana applications after the release of the
Ogden Memo which decreased federal involvement on state mar-
ijuana legalization; the sale of recreational marijuana was initiated
in 2014. Generalized linear modeling using a Poisson distribu-
tion using a log link was performed to compare rates in ED/UC
visits over time. Analyses were performed using SAS version 9.4
(SAS Institute, Cary, NC). The Colorado Multiple Institutional
Review Board approved this study.

Results

From 2005 to 2015, a total of 4,202 marijuana-related visits
were identified. Median age of subjects was 16.2 years
(interquartile range, 15.1, 17.3) and 54% were male. The most
common discharge ICD codes were cannabis abuse (62%), un-
specified episodic mood disorder (20%), alcohol abuse (15%), and
depressive disorder (14%). Behavioral health evaluation was ob-
tained for 2,813 (67%); a comorbid psychiatric diagnosis was made
for the majority (71%) of these visits (Table 1). Most patients (67%)
had a positive urine toxicology screen for THC. Ethanol (12%) was
the most common coingestant (Table 1). Most subjects (51%) were
discharged home, 30% were admitted (medical/behavioral health),
and the remainder were transferred to an outside facility. Annual
marijuana-related visits increased from 161 in 2005, to 777 in
2015; annual behavioral health evaluations increased from 84
to 500 (Figure 1). The overall rate of marijuana-related visits in-
creased from 1.8 per 1,000 ED/UC visits in 2009 to 4.9 per 1,000
ED/UC visits in 2015 (p = < .0001). Marijuana-related behavioral

health consultations increased from 1.2 per 1,000 ED visits in 2009
to 3.2 per 1,000 ED visits in 2015.

Discussion

Despite national survey data suggesting no appreciable dif-
ference in adolescent marijuana use, our data demonstrate a
significant 10-year increase in adolescent marijuana-associated
ED/UC visits in Colorado, most notably in the years following com-
mercialization of medical (2009) and recreational marijuana
(2014). Marijuana-related ED/UC visits are of significant concern
as patients are having significant acute medical or psychiatric
symptoms requiring evaluation. As more states begin to legal-
ize marijuana, the alarming prevalence of comorbid psychiatric
disorders and drug use among adolescents presenting to our ED/
UC settings for marijuana-related concerns further supports the
need for implementation of comprehensive targeted marijuana
education and prevention programs directed at youth, particu-
larly those with concomitant psychiatric illness and drug use.

Our study is limited in that it was conducted at a tertiary care
hospital system in a state with legalized marijuana and the find-
ings may not be generalizable to nonlegal states. Not all patients

Table 1
Commonly associated ICD diagnosis codes and urine drug screen results in
marijuana-related adolescent ED/UC visits

Common associated diagnosis categoriesa Total N = 4,202

Psychiatric 2,984 (71%)
Depression 1,621 (39%)
Mood Disorder 924 (22%)
Conduct Disorder 566 (13%)
Anxiety/Panic Disorder 562 (13%)
Attention Deficit and Hyperactivity Disorder 490 (12%)
Bipolar 271 (6%)
Schizophrenia/Psychoses 208 (5%)
Otherb 1,290 (31%)

Cannabis use, abuse, and misuse 2,617 (62%)
Substance abuse 1,385 (33%)
Respiratory 688 (16%)
Neurology 630 (15%)
Gastrointestinal 536 (13%)
Poisoning/Overdose 475 (11%)
Dermatology 466 (11%)
Infectious Disease 362 (9%)
Cardiovascular 360 (9%)
Otherc 2,205 (52%)

Common coingestants on drug screena Total N = 4,202

Ethanol 509 (12%)
Amphetamines 180 (4%)
Benzodiazepines 158 (4%)
Opiates 155 (4%)
Cocaine 133 (3%)
Methamphetamines 56 (1%)
Phencyclidine (PCP) 27 (<1%)
Oxycodone 11 (<1%)
Barbiturates 8 (<1%)
3,4 Methylenedioxymethamphetamine (MDMA) 3 (<1%)

ED/UC = emergency department and urgent care; ICD = International Classifica-
tion of Diseases.

a Patients may have more than one diagnosis, and not all patients received a
urine drug screen.

b Other psychiatric disorders includes: counselling, eating disorder, person-
ality disorder, delirium, adjustment disorder, phobia, developmental disorder, and
autism.

c Other includes: allergy, orthopedics, abuse/neglect, alcohol, trauma, renal,
endocrine, Ear/Nose/Throat, Obstetrics/Gynecology, hematology, urology, neu-
rosurgery, ophthalmology, tobacco, burn, oncology, rheumatology, and dental.
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received urine toxicology screens, and the diagnosis of marijua-
na use may have been made by history alone. While we recognize
that not all providers may ask about drug use due to many po-
tential barriers, marijuana is not a novel drug and there has been
no changes in protocol or education in the medical clearance
(which can be only performed by an attending physician) of be-
havioral health patients. There was an increase in behavioral
health consultations from 18.1(2009) to 28.5 (2015) per 1,000 ED
visits. Although urine drug screens increased from 13.4 (2009)
to 22.6 per 1000 ED visits in 2013, rates decreased to 15.9 and
17.1 in 2014 and 2015, respectively.

Our research demonstrates that marijuana legalization
has impacted our adolescent population by an increased in
marijuana-related ED/UC visits. However, ED/UC visits are
just one aspect of adolescent health. As more U.S. states begin
to legalize marijuana, it is critical to evaluate other aspects of
health by using multiple modalities of surveillance to fully eval-
uate the impact on the adolescent population, not just survey
methodologies.
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Figure 1. Annual marijuana-related emergency department (ED) and urgent care (UC) visits from a tertiary care children’s hospital in Colorado.

241G.S. Wang et al. / Journal of Adolescent Health 63 (2018) 239–241

http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0010
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0010
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0010
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0015
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0015
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0015
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0015
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0020
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0020
http://dx.doi.org/10.1016/S2215-0366(15)00217-5
http://dx.doi.org/10.1016/S2215-0366(15)00217-5
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0025
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0025
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0025
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0030
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0030
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr9000
https://www.colorado.gov/pacific/sites/default/files/PF_Youth_HKCS-2015-Exec-Summary.pdf
https://www.colorado.gov/pacific/sites/default/files/PF_Youth_HKCS-2015-Exec-Summary.pdf
https://www.colorado.gov/pacific/sites/default/files/PF_Youth_HKCS-2015-Exec-Summary.pdf
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0040
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0040
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0045
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0045
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0050
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0050
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0050
http://refhub.elsevier.com/S1054-139X(18)30004-1/sr0055
https://www.cdc.gov/nchs/data/nhcs/ED_Substance_Abuse_Factsheet.PDF
https://www.cdc.gov/nchs/data/nhcs/ED_Substance_Abuse_Factsheet.PDF

	 Impact of Marijuana Legalization in Colorado on Adolescent Emergency and Urgent Care Visits
	 Methods
	 Results
	 Discussion
	 Funding Sources
	 References


