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A B S T R A C T

Background: The emergency department (ED) and hospital settings represent crucial opportunities for engaging
treatment for cannabis use disorder (CUD). Thus, there is a need to identify factors associated with healthcare
utilization among persons with CUD to improve screening and intervention approaches. Problematic alcohol use
may be a salient risk factor.
Methods: Using data from the 2005–2013 National Surveys on Drug Use and Health, we determined factors,
including different patterns of alcohol use, associated with past-year ED admission and inpatient hospitalization
among persons aged 12 years or older meeting criteria for CUD in the past year (N = 16,757). We also de-
termined the prevalence and correlates of problem alcohol use among persons with CUD to further inform its
association with healthcare utilization.
Results: Among persons with CUD, 40.15% and 10.04% reported past-year ED admission and inpatient hospi-
talization, respectively. Severe alcohol use disorder (AUD) (≥ 6 AUD symptoms), female sex, Black race, low
income, major depressive episode (MDE), and other substance use disorders were associated with increased odds
of healthcare utilization; current (i.e., last month) alcohol use patterns were not. Persons with CUD that were
males, ages 18–25 (vs. ages 12–17), Hispanic (vs. White), and with low income, other drug use disorders, or MDE
had increased odds of AUD.
Conclusions: Findings suggest that screening and intervention efforts for improving treatment initiation or en-
gagement for CUD may target cannabis-using women, blacks, low-income adults or those with severe AUD in the
past year, another substance use disorder, or MDE.

1. Introduction

The emergency department (ED) is an important entry portal into
the medical care system for individuals with severe substance use
problems compared to non-users due to a lower attachment to primary
care (Cunningham et al., 2009). According to the Drug Abuse Warning
Network (DAWN), approximately 2.5 million ED visits in 2011 involved
substance misuse or abuse (DAWN, 2011). The National Drug
Intelligence Center (NDIC) estimates that healthcare costs for drug use-
related nonhomicide ED visits is approximately $161 million annually
(NDIC, 2011). Moreover, a statewide survey revealed that ED patients
with unmet treatment need for substance use were 81% more likely to
be admitted to the hospital during their current ED visit (Rockett et al.,
2005). Drug-related hospital admissions are estimated by the NDIC to
cost an additional $5.5 billion annually (NDIC, 2011). Therefore, these

healthcare settings represent critical opportunities for initiating and
engaging substance use disorder (SUD) treatment in order to reduce
problem use, injury recidivism, and high healthcare costs.

In particular, the use of screening, brief intervention, and referral to
treatment (SBIRT) approaches has shown efficacy for ED patients with
problem alcohol use and has received endorsement by the American
College of Emergency Physicians (ACEP) for this application (ACEP,
2017). On the other hand, efficacy for SBIRT approaches remains to be
definitively demonstrated and thus recommended for ED patients with
problem drug use, despite the fact that illicit drugs account for ap-
proximately 50% of alcohol/drug-related ED visits annually (SAMHSA
and DAWN, 2011). Of particular concern, the DAWN indicated that
cannabis was involved in 455,668 ED visits in 2011, which was the
second most after cocaine among illicit drugs (SAMHSA and DAWN,
2011), and the rate of cannabis-related ED admissions and
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hospitalizations increased from 2004 to 2011 (Zhu and Wu, 2016).
Moreover, cannabis use disorder (CUD) is the most prevalent illicit drug
use disorder in the United States, which affected over 4 million people
aged 12 or older in 2015 (Center for Behavioral Health Statistics and
Quality (CBHSQ), 2016). Some data suggest that the prevalence of past-
year CUD among adults in the U.S. has increased since 2002 (Hasin
et al., 2015; Azofeifa et al., 2016), which may be associated with in-
creased permissive attitudes toward cannabis use and the current wa-
tershed in legal status of cannabis for medical and recreational purposes
(Pacek et al., 2015; Azofeifa et al., 2016; Martins et al., 2016; Maxwell
and Mendelson, 2016).

However, despite the concern for CUD and cannabis-involved health
resource utilization, few studies have examined the efficacy of SBIRT
approaches for ED patients with problem cannabis use or CUD. Two
single-site studies suggested effectiveness of a BI delivered in the ED to
decrease cannabis use and cannabis-related problems (Bernstein et al.,
2009; ; Woolard et al., 2013); however, a large multisite trial with
greater heterogeneity and relatively higher problem severity found no
effect of a BI to reduce cannabis use among ED patients whose primary
problem substance was cannabis (Bogenschutz et al., 2014). Thus, it is
critical to identify factors associated with healthcare utilization among
persons with CUD in order to inform additional ED-based assessments,
which can be used to guide more targeted intervention.

One factor associated with a higher risk-profile of CUD is the co-
occurrence of problem alcohol use. Prior epidemiological data in-
dicated that the majority of cannabis users also use alcohol (Pape et al.,
2009; Terry-McElrath et al., 2013) and alcohol use disorder (AUD) is
the most common substance-related comorbidity among those with
CUD (Stinson et al., 2006; Khan et al., 2013). The co-use of alcohol and
cannabis is associated with greater social problems (e.g., legal/acci-
dents, work, fight, and relationship problems), academic problems, al-
cohol dependence, and depression compared to use of either substance
alone (Midanik et al., 2007; ; Brière et al., 2011; Subbaraman and Kerr,
2015). One study suggested the presence of a positive association be-
tween marijuana problem severity and the frequency of alcohol use
among cannabis users even when the two substances were not used
simultaneously (Stein et al., 2014). Another study found that comorbid
CUD and AUD was associated with a greater likelihood of major de-
pressive episode, particularly among African Americans, compared to
those with CUD or AUD alone and a greater arrest history compared to
those with AUD alone (Pacek et al., 2012).

Despite this knowledge, data informing how to best screen for
problem alcohol use among ED and hospital patients with CUD is
lacking. Targeted and effective ED-based screening procedures are
crucial given the limited time and competing priorities of medical
providers in the ED. However, it is not clear whether certain patterns,
time frames, or severity levels of problem alcohol use are associated
with healthcare utilization among persons with CUD, which is neces-
sary for guiding the most efficient screening strategies. To address these
gaps in knowledge, we utilized data from the 2005–2013 National
Surveys on Drug Use and Health (NSDUH) and examined the associa-
tion of problem alcohol use and other factors with healthcare utilization
(ED admission and inpatient hospitalization) among those with CUD. It
is critical to leverage data from a national sample to enhance the
generalizability of results to other ED and hospital settings. We also
determined estimates of the prevalence and correlates of different
patterns of alcohol use and AUD among those with CUD to identify
population subgroups with elevated odds of having co-existing cannabis
and alcohol problems. Overall, we hypothesized that severity of alcohol
use would be positively related to ED admission and inpatient hospi-
talization among persons with CUD.

2. Methods

2.1. Data source

The annual NSDUH is a cross-sectional survey sponsored by the
Substance Abuse and Mental Health Services Administration (SAMHSA)
designed to provide ongoing estimates of the prevalence and correlates
of drug use in the United States. The survey used multistage area
probability sampling methods to select a representative sample of the
civilian, non-institutionalized population aged ≥12 years. The sample
included residents of households and non-institutionalized group
quarters (shelters, college dormitories, group homes, military installa-
tions) from all 50 states and the District of Colombia.

NSDUH data collection was conducted in the households of eligible
respondents for approximately one hour. Computer-assisted personal
interviews were used to collect demographic information. Survey
questions involving substance use, mental health, and other sensitive
behaviors were assessed using audio computer-assisted self-inter-
viewing (ACASI), in which the respondent either read the questions on
a computer screen or listened to the questions through headphones and
then directly entered responses into the computer.

Data for this study were combined from the 2005 through 2013
NSDUH public-use data sets (SAMHSA, 2006, 2014), as they used si-
milar sampling methodology to allow analysis of the same variables
across years; the pooled sample included 503,101 individuals aged 12
or older. Weighted response weights of household screening and in-
terviewing for these years were 84–91% and 72–76%, respectively.
Among the total sample, 3.33% (N = 16,757) met criteria for past-year
CUD, which formed the analysis sample.

2.2. Study variables

2.2.1. Demographics
Self-reported sex, age, race/ethnicity, total family income, and re-

sidential location were included as covariates due to their association
with CUD (Hasin and Grant, 2016). Survey year (categorical variable)
was included as a control variable. Race/ethnicity was categorized into
mutually exclusive groups that included non-Hispanic White, non-His-
panic Black, and Hispanic. Due to small sample size, other minority
races including non-Hispanic Native-American (American Indian/
Alaska-native), non-Hispanic native-Hawaiian/Pacific-Islander, non-
Hispanic Asian-American, and mixed-race (> 1 race) were grouped
together in a single category.

2.2.2. Cannabis use and CUD
Cannabis use was defined as any self-reported illicit (nonmedical)

use of cannabis/hashish. Respondents were assessed according to their
past-year use status and frequency of use. Past-year CUD was oper-
ationalized as meeting cannabis abuse or dependence based on the
DSM-IV criteria. DSM-IV cannabis abuse was defined as having met ≥1
of four abuse criteria and determined not to be dependent upon can-
nabis; cannabis dependence was defined as having met ≥3 of six de-
pendence criteria (APA, 2000). It is important to note that DSM-V re-
moves the distinction between abuse and dependence, and CUD is
defined by the presence of ≥2 of 11 criteria (APA, 2013).

2.2.3. Alcohol use and AUD
Alcohol use was defined as having fully consumed any alcoholic

beverage, including a can/bottle of beer, a glass of wine/wine cooler, a
shot of liquor, or a mixed drink containing liquor. Current binge alcohol
use was defined as having ≥5 drinks at the same time or within a
couple hours of each other on at least one day within the past 30 days.
Current heavy alcohol use was defined as having ≥5 drinks at the same
time or within a couple hours of each other on at least five days within
the past 30 days. Four mutually exclusive levels of current (i.e., past
month) alcohol use were determined that included: no current alcohol
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use, alcohol use but no binge use, binge alcohol use but no heavy use,
and heavy alcohol use. Given that the current definition of binge
drinking is sex-specific (4+ drinks for females, 5+ drinks for males),
results using these criteria were also reported to control for any con-
founding influence of sex. However, analysis using the sex-specific
definition of binge drinking was only possible for years 2007–2013 of
the NSDUH data.

Past-year AUD was defined as meeting DSM-IV criteria for≥1 abuse
symptoms and the absence of dependence symptoms or≥3 dependence
symptoms were met (APA, 2000). To indicate AUD severity, four mu-
tually exclusive categories were created: no AUD symptoms, 1–3 AUD
symptoms, 4–5 AUD symptoms, and ≥6 AUD symptoms.

2.2.4. Other behavioral health
Due to their association with cannabis use and CUD (Volkow et al.,

2014), current nicotine dependence, drug use disorders, and major

depressive episode (MDE) were included as independent variables.
Current nicotine dependence was determined based on whether re-
spondents met criteria assessed by Nicotine Dependence Syndrome
Scale (NDSS) and Fagerström Test of Nicotine Dependence (FTND)
(Heatherton et al., 1991; Shiffman et al., 2004) in the past month. Past-
year MDE was determined separately for adolescents and adults based
on DSM-IV criteria (Kessler and Merikangas, 2004; Kessler et al., 2010).
A person was defined has having past-year MDE if he or she had ≥5 of
the nine symptoms for MDE in the same 2-week period during his/her
lifetime and a period of time in the past 12 months when he/she felt
depressed or lost interest or pleasure in daily activities for 2 weeks or
longer. Other past-year drug use disorders included opioid, cocaine,
hallucinogen, tranquilizer, stimulant, heroin, inhalant, and sedative use
disorders, which were also assessed by DSM-IV criteria.

Table 1
Selected characteristics and prevalence of healthcare utilization among persons aged 12 and older with past-year cannabis use disorder: NSDUH 2005–2013 (N = 16,757).

Persons with cannabis use disordera Total ED admission Inpatient hospitalization

Yes No Yes No

Sample size, unweighted N = 16,757 N = 7,037 N = 9,720 N = 1,645 N = 15,112

Weighted% (unweighted N) Column% (N) Row% (SE) Row% (SE) Row% (SE) Row% (SE)
Total 100 40.15 (0.70) 59.85 (0.70) 10.04 (0.38) 89.96 (0.38)
Sex
Female 33.19 (6,309) 45.78 (1.08)*** 54.22 (1.08) 13.42 (0.72)*** 86.58 (0.72)
Male 66.81 (10,448) 37.36 (0.76) 62.64 (0.76) 8.37 (0.50) 91.63 (0.50)

Age in years
12–17 19.97 (5,814) 40.63 (0.91) 59.37 (0.91) 9.85 (0.42)*** 90.15 (0.42)
18–25 45.19 (9,149) 40.42 (0.70) 59.58 (0.70) 8.36 (0.41) 91.64 (0.41)
26–34 16.84 (1,008) 38.63 (2.00) 61.37 (2.00) 8.89 (1.03) 91.11 (1.03)
35–49 12.55 (648) 40.78 (2.32) 59.22 (2.32) 13.29 (1.73) 86.71 (1.73)
50+ 5.45 (138) 39.50 (5.45) 60.50 (5.45) 20.80 (4.28) 79.20 (4.28)

Race/ethnicity
Non-Hispanic White 61.01 (9,783) 38.76 (0.92)*** 61.24 (0.92) 9.55 (0.50) 90.45 (0.50)
Non-Hispanic Black 17.63 (2,501) 47.12 (1.27) 52.88 (1.27) 12.08 (1.07) 87.92 (1.07)
Hispanic 15.83 (2,788) 38.93 (1.80) 61.07 (1.80) 10.33 (1.05) 89.67 (1.05)
Other 5.53 (1,685) 36.76 (2.54) 63.24 (2.54) 8.18 (1.10) 91.82 (1.10)

Household income
<$20,000 30.15 (5,211) 45.24 (1.21)*** 54.76 (1.21) 11.78 (0.73)*** 88.22 (0.73)
$20,000–$49,999 33.75 (5,716) 41.06 (1.23) 58.94 (1.23) 10.99 (0.65) 89.01 (0.65)
$50,000–$74,999 13.38 (2,341) 38.01 (1.90) 61.99 (1.90) 8.69 (1.09) 91.31 (1.09)
≥ $75,000 22.72 (3,489) 33.31 (1.50) 66.69 (1.50) 7.12 (0.69) 92.88 (0.69)

County type
Non-metropolitan 4.38 (1,170) 46.36 (2.42)** 53.64 (2.42) 12.22 (1.44) 87.78 (1.44)
Small metropolitan 40.32 (8,291) 41.02 (1.00) 58.98 (1.00) 10.48 (0.56) 89.52 (0.56)
Large metropolitan 55.30 (7,296) 39.02 (0.85) 60.98 (0.85) 9.55 (0.51) 90.45 (0.51)

Any alcohol use-past month
No 23.01 (4,059) 44.91 (1.51)*** 55.09 (1.51) 14.08 (0.99)*** 85.92 (0.99)
Yes 76.99 (12,698) 38.73 (0.71) 61.27 (0.71) 8.84 (0.39) 91.16 (0.39)

Level of alcohol use-past month
Use but not binge use 16.28 (2,434) 38.03 (1.55)*** 61.98 (1.55) 9.52 (0.91)*** 90.48 (0.91)
Binge but not heavy use 35.04 (6,116) 40.00 (0.99) 60.00 (0.99) 9.43 (0.61) 90.57 (0.61)
Heavy use 25.67 (4,148) 37.45 (1.22) 62.55 (1.22) 7.60 (0.63) 92.40 (0.63)

Alcohol use disordera-past year
No 56.12 (9,101) 38.89 (0.99)* 61.11 (0.99) 9.47 (0.50) 90.53 (0.50)
Yes 43.88 (7,656) 41.77 (0.75) 58.23 (0.75) 10.78 (0.58) 89.22 (0.58)

Nicotine dependence-current
No 61.68 (10,837) 36.20 (0.72)*** 63.80 (0.72) 7.87 (0.44)*** 92.13 (0.44)
Yes 38.32 (5,920) 46.52 (1.18) 53.48 (1.18) 13.54 (0.79) 86.46 (0.79)

Other drug use disordera,b-past year
No 80.24 (13,491) 37.32 (0.80)*** 62.68 (0.80) 8.32 (0.44)*** 91.68 (0.44)
Yes 19.76 (3,266) 51.64 (1.41) 48.36 (1.41) 17.03 (1.01) 82.97 (1.01)

Major depressive episode-past year
No 81.42 (13,697) 37.89 (0.77)*** 62.11 (0.77) 8.60 (0.44)*** 91.40 (0.44)
Yes 18.58 (3,060) 50.07 (1.42) 49.93 (1.42) 16.35 (1.05) 83.65 (1.05)

Note: Sample size is unweighted; percentages are weighted estimates.
ED: emergency department; SE: standard error.

a Defined as meeting DSM-IV criteria for abuse or dependence (APA, 2000).
b Includes pain reliever, cocaine, hallucinogen, tranquilizer, stimulant, heroin, inhalant, or sedative use disorder.

Asterisks indicate *p < 0.05, **p < 0.01, ***p < 0.001 based on chi-square test.
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2.2.1. ED admission and inpatient hospitalization
ED admission was defined as having one or more admissions to an

ED in the previous 12 months. Inpatient hospitalization was defined as
having stayed overnight or longer as an inpatient in a hospital during
the previous 12 months.

2.3. Data analysis

Weighted percentages were calculated for descriptive statistics of
demographic variables and the prevalence of alcohol use and health-
care utilization among those meeting criteria for past-year CUD
(N = 16,757). The prevalence of healthcare utilization by subgroups
was compared using chi-square tests. A multinomial logistic regression
model was used to estimate factors associated with current alcohol use
among persons with CUD; a separate binary logistic regression model
was used to estimate factors associated with past-year AUD.
Furthermore, separate binary logistic regression models were used to
estimate factors associated with past-year ED admission and inpatient

hospitalization among persons with CUD. All logistic regression models
were adjusted for sex, age, race/ethnicity, family income, residential
location, MDE, nicotine dependence, drug use disorders, and survey
year (recoded as a categorical variable) to lessen their confounding
effects. All analyses were conducted using SAS software (Version 9.4)
and took into account the NSDUH’s complex designs (i.e., weighting,
clustering).

3. Results

3.1. Descriptive characteristics of persons with CUD (Table 1)

Among persons aged 12 or older with past-year CUD, the largest
proportion were male (66.81%), 18–25 years old (45.19%), White
(61.01%), residents of areas with a high population density (55.30%),
and had a total family income of $20,000-$49,000 (33.75%). A large
proportion of persons with CUD (76.99%) reported current alcohol use
(any), while 16.28% reported alcohol use but not binge use, 35.04%

Table 2
Prevalence of current alcohol use and past-year alcohol use disorder among persons aged 12 and older with past-year cannabis use disorder: NSDUH 2005–2013 (N = 16,757).

Past month pattern of alcohol use Past year alcohol use disorder

Persons with cannabis use disordera Alcohol use but not binge or heavy use Binge use but not heavy use Heavy use Alcohol use disordera, yes
Weighted% Row% (95% CI) Row% (95% CI) Row% (95% CI) Row% (95% CI)

Total 16.28 (15.34–17.22) 35.04 (33.86–36.22) 25.67 (24.52–26.83) 43.88 (42.51−45.25)
Sex
Female† 19.73 (17.78–21.68) 34.40 (32.22–36.59) 18.84 (17.38–20.30) 41.96 (39.83−44.09)
Male 14.57 (13.34–15.80) 35.35 (33.89–36.81) 29.07 (27.63–30.51) 44.84 (43.16–46.51)

Age in years
12–17† 14.17 (12.84–15.49) 33.01 (31.18–34.84) 16.85 (15.56–18.14) 43.12 (41.63−44.61)
18–25 15.04 (14.06–16.01) 38.73 (37.46–39.99) 30.30 (29.08–31.52) 47.48 (45.91−49.04)
26–34 20.10 (17.10–23.10) 35.20 (31.70–38.70) 24.65 (20.79–28.51) 39.51 (35.74−43.28)
35–49 16.93 (13.12–20.74) 31.75 (26.85–36.65) 26.38 (22.53–30.23) 42.62 (37.84−47.40)
50+ 21.03 (12.19–29.86) 18.94 (9.70–28.18) 21.20 (12.69–29.71) 33.25 (22.66−43.85)

Race/ethnicity
Non-Hispanic White† 15.36 (14.06–16.67) 34.39 (32.96–35.82) 28.92 (27.48–30.36) 44.34 (42.47−46.20)
Non-Hispanic Black 21.86 (18.95–24.78) 35.54 (32.31–38.76) 17.84 (15.21–20.46) 39.78 (36.62−42.93)
Hispanic 12.57 (10.51–14.64) 37.08 (34.02–40.13) 24.74 (21.37–28.12) 47.48 (44.54−50.42)
Other 19.25 (14.75–23.75) 34.76 (30.36–39.15) 17.48 (14.07−20.89) 41.64 (36.39–46.89)

Household income
<$20,000† 16.18 (14.19–18.17) 33.89 (31.51–36.28) 25.09 (23.09–27.10) 45.36 (43.08−47.65)
$20,000-$49,999 15.73 (13.94–17.53) 33.87 (31.84–35.90) 24.49 (22.63–26.34) 40.92 (38.65−43.20)
$50,000-$74,999 16.14 (13.65–18.64) 37.56 (34.00–41.13) 25.36 (22.67–28.05) 41.65 (38.77−44.53)
≥ $75,000 17.31 (15.11–19.51) 36.80 (33.76–39.84) 28.39 (25.51–31.28) 47.62 (44.43–50.82)

County type
Non-metropolitan† 10.40 (7.43–13.37) 34.98 (29.56–40.40) 26.35 (21.25–31.45) 46.72 (42.18–51.26)
Small metropolitan 14.49 (13.10–15.87) 33.75 (31.95–35.55) 26.52 (24.77–28.28) 44.46 (42.37–46.56)
Large-metropolitan 18.06 (16.71–19.40) 35.98 (34.35–37.62) 25.00 (23.30–26.70) 43.23 (41.57−44.89)

Nicotine dependence-current
No† 17.18 (16.05–18.30) 35.98 (34.49–37.48) 25.17 (23.86–26.49) 42.48 (40.88−44.09)
Yes 14.84 (12.93–16.75) 33.52 (31.90–35.13) 26.48 (24.56–28.40) 46.13 (43.58−48.68)

Other drug use disordera,b-past year
No† 17.43 (16.37–18.49) 35.50 (34.07–36.94) 23.89 (22.54–25.24) 38.95 (37.40−40.50)
Yes 11.63 (9.76–13.50) 33.15 (30.74–35.56) 32.92 (30.19–35.66) 63.89 (60.69−67.09)

Major depressive episode-past year
No† 16.03 (15.06–16.99) 35.80 (34.44–37.16) 26.18 (24.82–27.55) 42.49 (41.07−43.92)
Yes 17.39 (14.37–20.42) 31.69 (29.02–34.36) 23.45 (21.17–25.72) 49.97 (46.46–53.48)

Survey year
2005† 14.74 (11.45–18.03) 36.02 (32.61–39.43) 30.40 (27.02–33.77) 50.99 (47.33–54.66)
2006 17.14 (13.87–20.41) 34.12 (30.52–37.71) 29.78 (26.62–32.94) 48.38 (45.12–51.63)
2007 12.42 (10.02–14.82) 34.37 (30.97–37.77) 32.56 (28.90–36.23) 51.16 (47.18–55.13)
2008 16.28 (13.33–19.23) 34.53 (31.69–37.37) 27.14 (23.95–30.33) 44.67 (41.39–47.95)
2009 15.84 (12.74–18.93) 35.36 (30.75–39.96) 27.10 (23.31–30.88) 45.83 (41.68−49.98)
2010 18.72 (15.22–22.21) 33.64 (30.11–37.16) 22.71 (19.50–25.92) 38.93 (35.76−42.09)
2011 17.20 (14.79–19.61) 33.69 (30.05–37.34) 22.39 (19.20–25.58) 40.95 (37.48−44.43)
2012 16.60 (13.97–19.23) 36.10 (31.68–40.52) 21.72 (18.79–24.65) 39.46 (35.11–43.80)
2013 17.14 (14.27–20.01) 37.60 (33.53–41.67) 18.08 (14.61–21.56) 35.67 (31.22–40.11)

Note: Sample size is unweighted; percentages are weighted estimates.
CI: Confidence interval.
Boldface: Estimate significantly differed from reference group (†) within each column (p < 0.05).

a Defined as meeting DSM-IV criteria for abuse or dependence (APA, 2000).
b Includes pain reliever, cocaine, hallucinogen, tranquilizer, stimulant, heroin, inhalant, or sedative use disorder.
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reported binge use but not heavy use, and 25.67% reported heavy use.
Furthermore, 43.88% of those with CUD met criteria for AUD in the
past year .

The prevalence of past-year ED admission was higher among those
with CUD (40.15%) compared to those without CUD (28.11%); how-
ever, the prevalence of past-year inpatient hospitalization was not dif-
ferent among those with (10.04%) and without (10.29%) CUD (Table
S1). Moreover, the prevalence of ED admission was higher among each
population subgroup with CUD than without CUD while the prevalence
of inpatient hospitalization was higher among 12–17 year olds with
CUD (9.85%) compared to 12–17 year olds without CUD (4.78%) and
among 35–49 year olds with CUD (13.29%) compared to 35–49 year
olds without CUD (8.02%) (Table S1). Among those with CUD reporting
past-year inpatient hospitalization, 84.4% (N = 1,389) also reported
past-year ED admission. The subgroups of persons with CUD that had
the highest prevalence of ED admission were those with comorbid drug
use disorders (51.64%) followed by those with MDE (50.07%). Persons
with CUD aged 50 years or older had the highest prevalence (20.80%)
of past-year inpatient hospitalization. Furthermore, chi-square tests
demonstrated that past-year AUD was associated with greater pre-
valence of ED admission but current alcohol use was not.

3.2. Prevalence of current alcohol use and past-year AUD among persons
with CUD (Table 2)

Among persons with CUD, the prevalence of current alcohol use but
no binge use in females (19.73%) was higher than in males (14.57%).
However, current heavy alcohol use was more prevalent among males
with CUD (29.07%) compared to females with CUD (18.84%). Across
different groups of persons with CUD, current binge alcohol use, heavy
alcohol use, and past-year AUD was most prevalent among 18–25 year
olds. The prevalence of current alcohol use but no binge use was higher
among Blacks with CUD (21.86%) compared to Whites with CUD
(15.36%). The prevalence of current heavy alcohol use among those
with CUD was higher among Whites (28.92%) compared to Blacks
(17.84%) and other races (17.48%). Furthermore, there was a sig-
nificant decrease in prevalence of heavy alcohol use and AUD among
those with CUD for years 2010 through 2013 compared to 2005 .

When the data were analyzed to account for the sex-specific defi-
nition of binge drinking, prevalence patterns of current alcohol use
levels were generally similar (Table S2).

3.3. Correlates of current problem alcohol use and AUD among persons with
CUD (Table 3)

Among persons with CUD, male sex (vs. female), ages 18–25, 26–34,
35–49 (vs. ages 12–17), White race (vs. other), and high family income
(vs. < $20,000) was associated with increased odds of current binge
alcohol use and heavy use. Male sex (vs. female), ages 18–25 (vs. ages
12–17), Hispanic race (vs. White), and low income (vs.
$20,000–$49,000) were associated with increased odds of past-year
AUD .

Regarding the association of other behavioral health indicators
among persons with CUD, current nicotine dependence was negatively
associated with current alcohol use but not binge use, and binge alcohol
use and other drug use disorders were positively associated with cur-
rent heavy alcohol use and past-year AUD. MDE among persons with
CUD was associated with lower odds of current binge alcohol use but
higher odds of AUD. Moreover, there were decreased odds of heavy
alcohol use and AUD among those with CUD from 2010 to 2013 (vs.
2005).

Adjusted odds ratios of current alcohol use levels among those with
CUD were generally similar when using the sex-specific definition of
binge drinking (Table S3).

3.4. Association between past-year ED admission and inpatient
hospitalization among persons with CUD (Table 4)

Among persons with CUD, past-year AUD was not associated with
ED admission or inpatient hospitalization (Table S4). However, severe
AUD (≥6 symptoms) was associated with increased odds of both ED
admission and inpatient hospitalization. In addition, female sex (vs.
male), Black race (vs. White),< $20,000 household income (vs.
≥$75,000), current nicotine dependence, other drug use disorder, and
MDE were associated with increased odds of both ED admission and
inpatient hospitalization. Ages ≥50 years (vs. ages 12–17) was asso-
ciated with increased odds of inpatient hospitalization only .

4. Discussion

Drawing from a national sample, the main finding was that in-
dividuals with CUD and severe AUD (≥6 symptoms) had higher odds of
past-year ED admission and inpatient hospitalization compared to those
with CUD and no AUD symptoms. In contrast, we found that current
alcohol use patterns were not associated with healthcare utilization
among persons with CUD. These findings supported our hypothesis that
healthcare utilization among persons with CUD was associated with
greater severity of problem alcohol use; however, our results indicated
that timeframe and number of diagnostic criteria of problem alcohol
use were important factors. Our results may have important implica-
tions for targeted screening for problem alcohol use among ED or
hospital patients with CUD to identify those who may be most at risk for
injury recidivism and consequent healthcare utilization. Specifically,
the present findings suggest screening for past-year AUD criteria as
opposed to current drinking patterns. This is not to say that current
drinking patterns among ED patients with CUD are irrelevant, espe-
cially given their association with a number of increased problems
(Midanik et al., 2007; Brière et al., 2011; Subbaraman and Kerr, 2015;
Terry-McElrath et al., 2014). However, screening for substance use
problems in healthcare settings is a challenge due to limited time and
competing priorities. Thus, the prioritization of past-year AUD severity
among alcohol-related screening foci in ED/inpatient patients with CUD
may be a useful method for identifying those at-risk for healthcare
utilization.

Studies have demonstrated the potential benefit of using risk-stra-
tified screening procedures in guiding the appropriate degree of inter-
vention in ED or hospital settings. For instance, brief interventions
appear to be effective for reducing problems in ED patients with mild to
moderate severity of problem substance or alcohol use (Kaner et al.,
2007; D’Onofrio et al., 2012; Jonas et al., 2012 Jonas et al., 2012), but
not for those with high severity levels (Gentilello et al., 1999;
Bogenschutz et al., 2011). Further research is needed to extend the use
of risk-stratified screening specifically for ED/hospital patients with
CUD and to examine the efficacy of more intensive interventions given
that ED patients with cannabis use problems are more likely to con-
stitute a severe subset, often associated with polysubstance abuse (Zhu
and Wu, 2016). However, ED care alone is likely inadequate for persons
with CUD (Bogenschultz et al., 2014; Merchant et al., 2015). Therefore,
efforts devoted to providing continued care through linkage to other
community services will be necessary to reduce the odds of future ad-
verse medical events and costly healthcare utilization.

To further inform the association with healthcare utilization, we
also examined the prevalence and correlates of problem alcohol use
among those with CUD. We found that 43.88% of those with CUD had
comorbid AUD. Regarding current alcohol use patterns, individuals
with CUD had the highest prevalence of binge use (35.04%) compared
to heavy use (25.67%) and use but no binge use (16.28%). Our data
revealed that among persons with CUD, male sex (vs. female), ages
18–25 (vs. ages 12–17), and Hispanic race (vs. White) were positively
associated with AUD. Moreover, other drug use disorders and MDE
were also positively associated with AUD among persons with CUD,
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which is consistent with other studies using national survey data (Pacek
et al., 2012, 2013). Additional research is needed to elucidate the re-
lationship between these comorbidities; however, these data further
highlight the need for integrated care, consisting of both drug and
mental health treatment modalities, to address multiple comorbidities
among individuals with CUD (Copeland et al., 2009).

The present study also revealed that certain demographic char-
acteristics among persons with CUD were associated with increased
odds of ED and inpatient care utilization including female sex (vs.
male), Black race (vs. White), and low income. CUD among socio-
economically disadvantaged subgroups may be related to increased
cannabis use as a coping behavior (Bujarski et al., 2012), which ulti-
mately may lead to greater health problems or injury thereby requiring
ED/inpatient care. Other research also indicates that these demo-
graphic subgroups with CUD may be at higher risk than others. For
instance, non-Hispanic Blacks had the highest increase in CUD pre-
valence (from 2001 to 2013) and cannabis-involved ED visits (from
2004 to 2011) across any racial/ethnic group (Hasin et al., 2015; Zhu
and Wu, 2016). Previous research also showed that persons with lower
incomes had the highest odds of CUD and greatest increase in CUD
prevalence from 2001 to 2013 (Hasin et al., 2015; Hasin et al., 2015,
2016). Furthermore, although males have higher odds of CUD than
females and represent a larger proportion of ED patients with proble-
matic cannabis use than females (Bogenschutz et al., 2011; Hasin et al.,
2015), our results suggest that females with CUD may be more vul-
nerable to adverse consequences that lead to ED admission or hospi-
talization. Thus, these findings further imply that CUD may manifest

differently in males and females and suggest the need the need for sex-
specific screening thresholds, which is supported by other studies
showing greater substance use severity in male ED patients compared to
females (Sanjuan et al., 2014; Beaudoin et al., 2015). Our results also
indicated that nicotine dependence, other drug use disorders, and MDE
were associated with increased odds of healthcare utilization among
persons with CUD. Taken together, these subgroups of persons with
CUD who have elevated odds of ED or inpatient care may be targeted
for screening and intervention in the ED or in other linkage services to
help initiate and engage in treatment. Future studies are needed for
determining the prioritization of risk factors for screening and inter-
vention given that some independent factors (e.g., other drug use dis-
orders, MDE) had stronger associations with healthcare utilization than
others (e.g., AUD).

The results of this study should be interpreted within the following
limitations. First, the NSDUH relies on respondents’ self-reports, which
is subject to under-reporting and recall bias. However, the use of ACASI
technology helps to reduce such biases (Turner et al., 1998). The pre-
sent study does not include data from those in active-duty military
service and institutional group quarters (hospitals, prisons, nursing
homes, treatment centers) as these subpopulations were excluded from
the NSDUH. Secondly, the cross-sectional design of the NSDUH pre-
cludes causal interpretation of identified correlates of healthcare utili-
zation and problem alcohol use. For instance, it is unknown whether, or
how often, healthcare utilization was the result of seeking substance use
treatment, comorbid medical or psychiatric conditions, or acute med-
ical problems/trauma. Future studies examining the direct link between

Table 3
Adjusted odds ratios of current alcohol use and past-year alcohol use disorder among persons aged 12 or older with past-year cannabis use disorder: NSDUH 2005–2013 (N = 16,757).

Persons with cannabis use disordera Alcohol use but not binge or heavy use
(vs. no use)

Binge but not heavy use
(vs. no use)

Heavy use (vs. no use) Alcohol use disordera (vs. no)

Adjusted odds ratio (AOR) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

Sex
Female 1.00 1.00 1.00 1.00
Male 0.85 (0.69–1.06) 1.20 (1.04–1.39) 1.81 (1.55–2.11) 1.21 (1.07–1.36)

Age in years
12–17 1.00 1.00 1.00 1.00
18–25 2.54 (2.21–2.91) 2.77 (2.44–3.16) 4.26 (3.69–4.91) 1.23 (1.11–1.36)
26–34 2.74 (2.12–3.55) 2.03 (1.60–2.56) 2.79 (2.04–3.81) 0.89 (0.74–1.08)
35–49 1.83 (1.30–2.59) 1.44 (1.06–1.95) 2.25 (1.79–2.82) 0.92 (0.75–1.14)
50+ 1.62 (0.89–2.95) 0.60 (0.32–1.14) 1.32 (0.78–2.26) 0.65 (0.40–1.07)

Race/ethnicity
Non-Hispanic White 1.00 1.00 1.00 1.00
Non-Hispanic Black 1.16 (0.93–1.45) 0.88 (0.74–1.05) 0.53 (0.43–0.66) 0.96 (0.82–1.13)
Hispanic 0.68 (0.53–0.87) 0.89 (0.73–1.07) 0.73 (0.59–0.91) 1.19 (1.05–1.36)
Other 0.91 (0.63–1.31) 0.71 (0.53–0.96) 0.45 (0.32–0.62) 0.95 (0.75–1.22)

Household income
<$20,000 1.00 1.00 1.00 1.00
$20,000-$49,999 0.99 (0.77–1.28) 1.01 (0.85–1.19) 0.97 (0.80–1.16) 0.85 (0.75–0.97)
$50,000-$74,999 1.28 (0.91–1.80) 1.41 (1.08–1.85) 1.26 (0.98–1.62) 0.90 (0.78–1.04)
≥ $75,000 1.58 (1.23–2.04) 1.56 (1.24–1.96) 1.54 (1.21–1.95) 1.15 (0.95–1.40)

County type
Non-metropolitan 1.00 1.00 1.00 1.00
Small metropolitan 1.49 (1.00–2.21) 1.06 (0.82–1.38) 1.10 (0.80–1.50) 0.91 (0.75–1.11)
Large metropolitan 2.04 (1.33–3.11) 1.27 (0.95–1.70) 1.23 (0.87–1.76) 0.88 (0.73–1.07)

Nicotine dependence-current
No 1.00 1.00 1.00 1.00
Yes 0.75 (0.61–0.92) 0.85 (0.75–0.96) 0.86 (0.73–1.01) 1.07 (0.96–1.20)

Other drug use disordera,b-past year
No 1.00 1.00 1.00 1.00
Yes 0.80 (0.62–1.04) 1.10 (0.91–1.33) 1.56 (1.23–1.96) 2.66 (2.30–3.08)

Major depressive episode-past year
No 1.00 1.00 1.00 1.00
Yes 0.93 (0.75–1.17) 0.80 (0.69–0.93) 0.84 (0.69–1.02) 1.31 (1.13–1.52)

Note: A multinomial logistic regression model was used to examine factors associated with current alcohol use; a binary logistic regression model was used to examine factors associated
with alcohol use disorder. Each logistic regression model included variables listed in the first column and was adjusted for survey year.
CI: Confidence interval.
Boldface: Estimate significantly differed from reference group (p < 0.05).

a Defined as meeting DSM-IV criteria for abuse or dependence (APA, 2000).
b Includes pain reliever, cocaine, hallucinogen, tranquilizer, stimulant, heroin, inhalant, or sedative use disorder.
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alcohol use and other factors with healthcare utilization among patients
with CUD may inform more targeted interventions. The present study
was also unable to measure synthetic cannabinoid use or newer forms
of cannabis administration (vaping), which may have been important
factors associated with healthcare utilization. Finally, ED and inpatient
care represent different treatment settings; however, the path to in-
patient hospitalization usually starts with ED admission. Hence, the
factors associated with inpatient hospitalization may be representative
of a more vulnerable or severe subset of patients with CUD.

In conclusion, the present findings from a large national sample of
persons with CUD provided clinically useful information related to
factors associated with problem alcohol use and health resource utili-
zation. These data on ED admission and inpatient hospitalization are
clinically relevant for SBIRT efforts. Given competing medical prio-
rities, the implementation of targeted or focused screening of and in-
tervention for individuals with CUD is an important first step that
dictates the level of care one receives. Our findings suggest that persons

with CUD that are female, Black, or low-income, as well as those with
another substance use disorder or MDE may be targeted for such efforts.
The development of an empirical knowledge base for CUD and infra-
structure support to enable medical providers to identify high-risk pa-
tients for utilizing costly medical services is critical to providing the
most appropriate treatment in order to reduce serious medical problems
and high healthcare costs. As a result, targeted and effective SBIRT
approaches for CUD should continue to be developed, especially with
regard to screening and implementing interventions for co-occurring
problem alcohol use.
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