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To the Editor

The liberalization of marijuana policy in Colorado was a stepwise process; voters approved 

the legalization of medical marijuana in 2000, medical licensure and use increased in 2009, 

voters approved the legalization of retail marijuana in 2012, and retail sales began in 2014. 

Given the reports of marijuana tourism (i.e., visits to the state with the purpose of marijuana 

product consumption),1 we sought to determine whether the rates of emergency department 

(ED) visits possibly related to cannabis use have increased disproportionately among out-of-

state residents, as compared with Colorado residents.

We conducted a cross-sectional study in the setting of an urban academic hospital in Aurora, 

Colorado, that has approximately 100,000 ED visits per year and compared the rates of ED 

visits with International Classification of Diseases, Ninth Revision (ICD-9), codes of 

cannabis use between out-of-state residents and Colorado residents from 2012 through 2014. 

Residency was determined by the ZIP Codes given by the patients when they registered in 

the ED. The rates of visits with ICD-9 codes for cannabis use were adjusted for the volume 

of annual visits, and consecutive years were compared with the use of the two-sample z-test 
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of proportions. We confirmed our findings with the use of data from more than 100 hospitals 

reported to the Colorado Hospital Association from 2011 through 2014.

At our institution, the rate of ED visits possibly related to cannabis use among out-of-state 

residents doubled from 85 per 10,000 visits in 2013 to 168 per 10,000 visits in 2014, which 

was the first year of retail marijuana sales (rate ratio, 1.98; P = 0.001). Among Colorado 

residents, the rate of ED visits possibly related to cannabis use did not change significantly 

between 2013 and 2014 (106 per 10,000 visits in 2013 and 112 per 10,000 visits in 2014; 

rate ratio, 1.05; P = 0.26). The rates did not change significantly between 2012 and 2013 

among out-of-state residents or Colorado residents. Clinical and demographic data are 

provided in the Supplementary Appendix, available with the full text of this letter at 

NEJM.org.

The data from the Colorado Hospital Association did not show a significant change from 

2011 to 2012 in the rate of ED visits with ICD-9 codes of cannabis use among out-of-state 

residents; however, from 2012 to 2014, the statewide rate among out-of-state residents rose 

from 78 per 10,000 visits in 2012 to 112 per 10,000 visits in 2013 to 163 per 10,000 visits in 

2014 (rate ratios, 1.44 [2012 to 2013] and 1.46 [2013 to 2014]; P<0.001 for both 

comparisons). Among Colorado residents, from 2011 to 2014, the rate of ED visits possibly 

related to cannabis use increased from 61 to 70 to 86 to 101, respectively, per 10,000 visits 

(rate ratios, 1.14 [2011 to 2012], 1.24 [2012 to 2013], and 1.17 [2013 to 2014]; P<0.001 for 

all comparisons).

The flattening of the rates of ED visits possibly related to cannabis use among Colorado 

residents in an urban hospital (Fig. 1A) may represent a learning curve during the period 

when marijuana was potentially available to Colorado residents for medical use (medical 

marijuana period) but was largely inaccessible to out-of-state residents.2 It is possible that 

reporting bias in the era after legalization has confounded these findings; however, we 

previously found that the reporting on marijuana use among Colorado residents during the 

medical marijuana period was reliable.3

ED visits related to cannabis use appear to be increasing more rapidly among out-of-state 

residents than among Colorado residents (Fig. 1). The initial educational efforts through 

mass media have focused primarily on Colorado residents. These data underscore the 

importance of point-of-sale education for visitors regarding the safe and appropriate use of 

marijuana products.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Emergency Department (ED) Visits Possibly Related to Cannabis Use at an Urban 
Academic Hospital in Aurora, Colorado, and Statewide
Statewide data were obtained from the Colorado Hospital Association.
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