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ABSTRACT

Background: One of the primary cannabis-related reasons individuals seek emergency medical care is accidental
cannabis poisoning. However, our understanding of the incidence and characteristics of those who receive
emergency medical care due to cannabis poisoning remains limited. We address this gap by examining up-to-
date information from a national study of emergency department (ED) data.

Methods: The data source used for this study is the Nationwide Emergency Department Sample (NEDS). An
International Classification of Diseases (ICD-10-CM) diagnostic code was used to identify accidental poisoning by
cannabis (T40.7 x 1A) as specified by healthcare providers. Logistic regression was employed to examine the
relationship between ED admission for cannabis poisoning, sociodemographic factors, and mental health dis-
orders.

Results: In 2016, an estimated 16,884 individuals were admitted into EDs in the United States due to cannabis
poisoning, representing 0.014% of the total ED visits for individuals ages 12 and older. Individuals who sought
care for cannabis poisoning were more likely to be young, male, uninsured, experience economic hardship,
reside in urban central cities, and experience mental health disorders as compared to individuals admitted for
other causes. Among cases that included the cannabis-poisoning code, many also had codes for accidental
poisoning due to other substances such as heroin (4.7%), amphetamine (10.8%), cocaine (12.9%), and benzo-
diazepine (21.3%).

Conclusions: Despite the limitations of ICD-10 data, findings provide new evidence suggesting that practitioners
be attuned to the prevention and treatment needs of high-risk subgroups, and that screening for mental health
problems should be standard practice for individuals diagnosed with cannabis poisoning.

1. Introduction

et al. (2015) examined data from the National Epidemiologic Study on
Alcohol and Related Conditions (NESARC) and identified a twofold

We live in a time of tremendous change in cannabis policy in the
United States (US). Beginning with California’s approval of the
Compassionate Use Act of 1996 (Bergstrom, 1997), allowing the use of
cannabis for medical purposes, we have seen a steady progression of
states opting to decriminalize, medicalize, and, in some cases, legalize
the sale, possession, and use of cannabis (Salas-Wright and Vaughn,
2016). Indeed, while cannabis policies vary widely across jurisdictions,
at present, cannabis use is only fully illegal—that is, not available for
medical or recreational use nor decriminalized—in fewer than one third
of US states.

As the cannabis policy landscape changes, we see compelling evi-
dence that cannabis use among adults has increased markedly. Hasin

increase in cannabis use between 2001/2002 and 2012/2013. Ana-
lyzing data from the National Survey on Drug Use and Health (NSDUH),
Compton and colleagues (2016) identified noteworthy increases in both
daily and past 12-month cannabis use among adults, with changes be-
ginning in the mid-2000’s. During the same period, we also see evi-
dence that fewer Americans view cannabis use as risky (Jarlenski et al.,
2017; Okaneku et al., 2015; Salas-Wright et al., 2017; Sarvet et al.,
2018) and an increasingly large number support medicalization/lega-
lization initiatives (Hartig and Geiger, 2018; McCarthy, 2018).
Nevertheless, leading voices in public health and addiction medi-
cine remain steadfast that cannabis use brings with it risk of adverse
health consequences. Volkow et al. (2014) argue that cannabis should
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Table 1
Receipt of Emergency Department Services for ICD-10 Cannabis Poisoning Diagnosis in 2016.
ED Admissions for Cannabis Poisoning Odds Ratio
Count Incidence / 100,000 AOR (95% CI)
Sociodemographic Factors (with corresponding % of sample)
Age
12-17 (6.45) 1781 0.55 ref
18-29 (21.54) 6700 2.07 1.07 (0.93-1.24)
30-49 (29.84) 5430 1.68 0.57 (0.47-0.69)
50 and older (42.17) 2972 0.92 0.24 (0.20-0.28)
Gender
Male (42.95) 10,929 3.38 ref
Female (57.05) 5955 1.84 0.40 (0.36-0.45)
Insurance Payer
Medicaid/Medicare (53.73) 7648 2.37 ref
Private Insurance (29.11) 4341 1.34 0.88 (0.79-0.98)
Uninsured (12.31) 4044 1.25 1.60 (1.35-1.89)
Other (4.86) 831 0.26 0.92 (0.74-1.14)
Housing/Economic Problems
Yes (0.51) 16,547 5.12 1.94 (1.47-2.56)
No (99.49) 337 0.10 ref
Median Household Income
Quartile 1 (lowest) (34.98) 5991 1.85 ref
Quartile 2 (27.33) 3755 1.16 0.86 (0.73-1.02)
Quartile 3 (21.01) 3283 1.02 0.97 (0.81-1.17)
Quartile 4 (highest) (16.68) 3178 0.98 1.22 (0.97-1.54)
Urban-Rural Classification
Central City (29.58) 6185 1.91 ref
Suburban (20.81) 3247 1.00 0.75 (0.64-0.88)
Small/Medium City (31.72) 4974 1.54 0.78 (0.62-0.98)
Rural (17.88) 2078 0.64 0.63 (0.50-0.79)

Note: Adjusted odds ratios (AOR) adjusted for age, gender, insurance payer, housing/economic problems, household income, urban-rural classification, and mental
health diagnosis. Odds ratios and 95% confidence intervals in bold are statistically significant. ED visits for cannabis poisoning represent 0.014% of the total ED visits
for individuals 12 and older included in the 2016 Nationwide Emergency Department Sample. Values presented are survey adjusted population counts.

not be considered a “harmless pleasure”, noting that numerous studies
indicate that cannabis use can lead to myriad adverse effects such as
impaired memory and motor coordination, paranoia and psychosis, and
cannabis use disorder. Scholars and policymakers have continued to
examine the degree to which cannabis use is related to risk of injury and
hospitalization (National Academies, 2017; Zhu and Wu, 2016). One of
the primary cannabis-related reasons individuals seek emergency
medical care is cannabis poisoning, a condition in which individuals are
made ill—often presenting with acute anxiety, intermittent loss of
consciousness, or nausea—as a result of excessive use (Galli et al., 2011;
Heard et al., 2017). Cannabis poisoning may be of particular concern
given increasing THC levels in cannabis (Chandra et al., 2019) and the
growing popularity of “edibles” that have a slower psychoactive onset
than smoking/vaping (Hudak et al., 2015).

Despite increased cannabis use and concern about cannabis-related
medical care, our understanding of the incidence and characteristics of
those who receive emergency medical care due to cannabis poisoning
remains limited. The present study aims to address this important gap
by examining up-to-date, national data on more than 30 million hos-
pital-based emergency department (ED) visits using the Nationwide
Emergency Department Sample (NEDS). Specifically, we present in-
formation on the demographic and mental health characteristics of
individuals ages 12 and older who were admitted into an ED due to
cannabis poisoning in 2016.

2. Method
2.1. Data and sample

Data from the 2016 NEDS Healthcare Cost and Utilization Project
(HCUP), Agency for Healthcare Research and Quality (AHRQ) was
utilized for this analysis. NEDS is the largest, publicly available all-
payer database of ED visits. The 33 million unique visits from 953

hospitals represents a 20 percent stratified sample of all hospital owned
EDs in the United States. The weighted analysis allows for the calcu-
lation of national estimates, which represent 144 million ED visits
(Agency for Healthcare Research and Quality, 2018). The analytic
sample includes patients 12 and older discharged from the ED in 2016.

2.2. Measures

Cannabis Poisoning. A single dichotomous International
Classification of Diseases (ICD-10-CM) (World Health Organization,
1993) diagnostic code was used to identify accidental poisoning by
cannabis (Code = T40.7 X 1A). Here “accidental” excludes situations
in which an individual intends to make themselves ill, focusing instead
on poisoning resulting from unintended overconsumption, accidental
use of THC-rich products, and other inadvertent poisonings. While
healthcare providers have discretion in the selection of a cannabis
poisoning diagnosis, symptoms that may prompt an ED visit include but
are not limited to: anxiety, paranoia, and psychosis; heart palpitations,
arrhythmia, or decreased blood pressure; and abdominal pain, nausea,
and vomiting (Cooper and Williams, 2019).

Mental Health Disorders. Four mental health disorder categories
were also identified on the basis of ICD-10-CM codes. These include
psychotic (F20-F29), affective (F30-F39), anxiety (F40-F48), and be-
havioral and emotional disorders (F90-F98).

Demographic Variables. We examined key demographic variables
available in the NEDS, including age, gender, median household in-
come in patient’s ZIP code, primary payer, urban-rural classification of
the patient, and problems related to housing/economic circumstances
(ICD-10 code Z59).

3. Analyses

First, we estimated the national incidence of ED admissions for
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cannabis poisoning. Using data from the US Census Bureau, as provided
by AHRQ, allowed us to calculate the rate of cannabis poisoning ED
admissions per 100,000 individuals in the US. Next, we employed lo-
gistic regression models to determine which covariates were associated
with cannabis poisoning. We also examined differences in effect mod-
ification across gender. All estimates were weighted to account for
NEDS complex sampling design using the svyset command and svy
prefix in Stata 14.

4. Results

In 2016, an estimated 16,884 individuals (95% CI = 14,846-
18,917) were admitted into EDs in the US due to cannabis poisoning.
This constitutes a rate of 6.15 admissions per 100,000 residents in the
US ages 12 and older. ED visits for cannabis poisoning represented
0.014% of the total ED visits in the NEDS. Notably, among cases that
included the cannabis-poisoning code, many also had codes for acci-
dental poisoning due to other substances such as heroin (4.75%), am-
phetamine (10.77%), cocaine (12.90%), and benzodiazepine (21.32%).
Table 1 displays the rate of cannabis poisoning by demographic sub-
group and the adjusted odds ratios (AOR) for the odds of ED admission
due to cannabis poisoning (as compared to admission for other ail-
ments). Individuals admitted for cannabis poisoning were significantly
less likely—compared to those ages 12-17—to be ages 30-49 or 50 and
older. Those admitted for cannabis poisoning were also more likely to
be uninsured and to experience housing/economic adversity, and to
reside in central cities.

Due to large differences in rates across gender, we also tested for
effect modification and conducted stratified analyses (not shown) ex-
amining the odds of ED admission due to cannabis poisoning among
male and female patients. Several salient effect modifications and dif-
ferences were identified. First, with respect to age, women admitted for
cannabis poisoning were significantly more likely to be adolescents
(ages 12-17) than young adults (ages 18-29) (AOR = 1.63, 95%
CI = 1.35-2.00). In contrast, among men, those admitted for cannabis
poisoning were significantly more likely to be young adults than to be
adolescents (AOR = 1.59, 95% CI = 1.35-1.88). Second, among fe-
males, cannabis poisoning was not significantly associated with
housing/economic adversity (AOR = 1.53, 95% CI = 0.76-3.10, p =
0.236); however, among males, those reporting cannabis poisoning
were more than two times more likely to report problems related to
housing/economic circumstances (AOR = 2.14, 95% CI=1.55-2.95).
That being said, although we see different results in terms of sig-
nificance among females and males, gender did not significantly modify
the link between cannabis poisoning and adversity.

3.5
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As shown in Fig. 1, among the full sample of patients, those ad-
mitted to the ED for cannabis poisoning were significantly more likely
to meet criteria for a psychotic, anxiety, mood, or behavioral/emotional
disorder. Notably, we found that—among females—the magnitude of
the association between cannabis poisoning and risk for an anxiety
(AOR = 2.82, 95% CI = 2.34-3.40) or mood disorder (AOR = 2.30,
95% CI = 1.90-2.79) was significantly greater than that for males
(Anxiety: AOR = 1.97, 95% CI = 1.63-2.37; Mood: AOR = 1.40, 95%
CI = 1.19-1.66). Although gender did not significantly modify the ef-
fect, the link between poisoning and behavioral/emotional disorders
was slightly stronger among males (AOR = 1.96, 95% CI = 1.49-2.59)
than females (AOR = 1.49, 95% CI = 1.02-2.17).

5. Discussion

Findings from the present study, conducted using data from more
than 30 million ED visits, provides up-to-date information on the
characteristics of individuals who received emergency medical care due
to cannabis poisoning in 2016. We see clear evidence that those seeking
care were substantially more likely to be young, male, uninsured, ex-
perience economic hardship, and reside in central cities. Simply, we see
clear evidence that risk of emergency medical care receipt for cannabis
poisoning is by no means evenly distributed.

We also see compelling evidence that individuals receiving care in
an ED for cannabis poisoning are more likely than other patients to
experience mental health disorders. More precisely, we found that risk
of mood and anxiety disorders, and childhood onset behavioral and
emotional disorders, was elevated among those with cannabis poi-
soning. This finding is consistent with prior research indicating that
rates of psychiatric problems are elevated among marijuana users
(Hasin et al., 2016; Oh et al., 2017) as well as research suggesting that
drug use, psychological distress, and behavioral problems are closely
intertwined (Salas-Wright et al., 2016). Notably, we also found that
rates of admission for cannabis poisoning were nearly two times greater
among those with psychotic disorders. This too is consistent with prior
research suggesting a link between cannabis use and psychosis (Hartz
et al., 2014; Moore et al., 2007).

Prior research highlights differences in cannabis use across gender
(see Compton et al., 2016), but prior work had not examined gender
differences in cannabis poisoning. We present novel findings suggesting
that gender differences observed for cannabis use extend to ED ad-
missions for poisoning as well. Beyond the finding that men were more
likely than women to be admitted to an ED for cannabis poisoning, we
also found that the characteristics of male and female admissions were
distinct in important ways. For one, we found that risk of mood/anxiety

(2.3-3.4)*
(2.0-2.7)
(1.6-2.4) (1.5-2.6)
(1.4-2.2)
(1.0-2.2)

Anxiety Behavioral/Emotional

1.96 1.96

2.92 1.49

2.35 1.73

Fig. 1. Adjusted odds ratios (AOR) for the association between ICD-10 cannabis poisoning diagnosis and mental health disorder diagnosis. AORs adjusted for age,
gender, insurance payer, housing/economic problems, household income, urban-rural classification, and other mental disorders. Asterisks signify significantly
different effects (p < .05) between cannabis poisoning and outcomes among the male and female samples.
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disorders was particularly pronounced among females admitted for
cannabis poisoning. This is in keeping with prior research suggesting
that cannabis use severity is more closely related to risk of depression
and anxiety among women than among men (Lev-Ran et al., 2012;
Patton et al., 2002). We suggest that training programs for clinical
professionals emphasize these populations of elevated risk (Alford
et al., 2009; Salas-Wright et al., 2018).

6. Limitations

Study findings should be interpreted in light of several limitations.
First, data are cross-sectional and, therefore, they do not allow for
causal interpretation. Second, the NEDS does not provide a population-
based comparison for logit models, rather we are limited to comparing
differences between individuals admitted to an ED for cannabis poi-
soning and those admitted for other reasons. Comparisons to the gen-
eral population (i.e., those who did/did not visit an ED) may provide
distinct results. Third, the use of ICD-10 codes has important limita-
tions. For instance, the ICD-10 definition of cannabis poisoning does not
allow us to distinguish between intoxication, typical/normal effects of
cannabis consumption, and poisoning. It is also likely that healthcare
providers’ judgment in selecting the cannabis poisoning code may vary,
thereby introducing uncertainty. We cannot determine the type/origin
of cannabis (e.g., medical marijuana, synthetic cannabis), the mode of
ingestion, and whether some cases examined represent repeated visits
by the same individual. Finally, the NEDS data do not represent all
cannabis-related poisonings as it only includes individuals who elected
(or had someone volunteer) to take them to an ED.

7. Conclusion

The present study provides new evidence on the characteristics of
individuals seeking emergency medical services for cannabis poisoning.
Individuals who receive a diagnosis of cannabis poisoning are more
likely to be young, male, uninsured, experience economic hardship,
reside in urban central cities, and experience mental health disorders.
Findings from this study suggest that practitioners be attuned to the
prevention and treatment needs of high-risk subgroups, and that
screening for mental health problems should be standard practice in the
evaluation and treatment of those identified as experiencing cannabis
poisoning. We also note that, in light of evidence that many individuals
diagnosed with cannabis poisoning are also given diagnoses of poi-
soning for other substances (e.g., benzodiazepines), future research
should examine the interconnectedness of cannabis poisoning with the
use of other psychoactive drugs.
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