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Background: The increase in cannabis potency may have treatment implications for cannabis use disorder (CUD).
Given the reported increase in prevalence of cannabis use among adults, there is a need to understand substance
use treatment needs for CUD.
Methods: We examined demographics and behavioral health indicators of adults aged ≥18 years that met criteria for past-year CUD (n = 10,943) in the 2005–2013 National Surveys on Drug Use and Health. We determined prevalence and correlates of past-year treatment use for alcohol/drug, any drug, and cannabis use
related problems, to inform treatment eﬀorts for CUD.
Results: The majority of adults with past-year CUD were young adults aged 18–25 or men, had low income, and
did not attend college. Two-thirds of adults with CUD met criteria for cannabis dependence, which was comparatively common among younger adults, women, low-income or publicly insured adults, and college-educated
adults. Nicotine dependence (40.92%) and alcohol (44.07%) or other drug use disorder (19.70%) were prevalent
among adults with CUD. Overall, less than 13% of adults with CUD had received alcohol/drug use treatment the
past year; only 7.8% received cannabis-speciﬁc treatment. There was no signiﬁcant yearly variation in treatment
use prevalence over 9 years. In particular, Asian-Americans, women, and college-educated adults underutilized
cannabis-speciﬁc treatment.
Conclusions: This large sample of adults with CUD reveals pervasive underutilization of cannabis-related
treatment, especially in women, married adults, and those with college education, despite a high proportion of
comorbid behavioral health problems.

1. Introduction
Various sources suggest that cannabis potency-levels have progressively increased (Oﬃce of National Drug Control Policy [ONDCP],
2015; Drug Enforcement Administration [DEA], 2016). The average
THC potency of traditional leafy marijuana seizures was 12% in 2014,
compared with 4% in 1995; and the average THC content of marijuana
concentrate seizures (“hash-oil”) increased from 13% in 1995 to 55% in
2014 (DEA, 2016). The higher potency of cannabis preparation raises
concerns of potential adverse eﬀects associated with problem cannabis
use (CU) (cannabis-related disorders, motor-vehicle accidents, medical
complications) and supports the opportunity to monitor cannabis-related treatment needs (Copeland and Pokorski, 2016; Freeman and
Swift, 2016; Volkow et al., 2014).
An estimated 32.9 million adults (13.6% of Americans aged ≥18

⁎

years) used cannabis in the past year in 2015 (Center for Behavioral
Health Statistics and Quality [CBHSQ], 2016a). Cannabis use disorder
(CUD) is the most prevalent illicit/nonmedical drug use disorder, affecting approximately 4.0 million Americans in 2015 or 52% of individuals with an illicit/nonmedical drug use disorder (CBHSQ, 2016a).
Current CU prevalence among adults has increased: from 16 to 17.0% in
the early 2000s to 19.8% in 2015 among those aged 18–25 years; and
from 4.0% to 6.5% among adults 26 years old or older (CBHSQ, 2016b).
While the overall CUD prevalence appeared to remain stable in recent
years (CBHSQ, 2016b), an analysis of 340,456 adults suggested an increased trend in monthly and weekly CU, especially among minority
groups (Wu et al., 2016). In the total adult sample, the odds of weekly
CU and monthly CU were greater among blacks, native-Americans, and
mixed-race adults than whites; and among cannabis users, the odds of
CUD were greater among blacks, native-Americans, and Hispanics than

Corresponding author at: Department of Psychiatry and Behavioral Sciences, Duke University Medical Center, Box 3903, Durham, NC 27710, USA.
E-mail address: litzy.wu@duke.edu (L.-T. Wu).

http://dx.doi.org/10.1016/j.drugalcdep.2017.03.037
Received 14 February 2017; Received in revised form 23 March 2017; Accepted 23 March 2017
Available online 29 May 2017
0376-8716/ © 2017 The Author(s). Published by Elsevier Ireland Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/BY-NC-ND/4.0/).

Drug and Alcohol Dependence 177 (2017) 153–162

L.-T. Wu et al.

admissions among blacks (27%), Hispanics (20%), and Asians/Paciﬁc
Islanders (19%), while cannabis accounted for just 11% of annual
treatment admissions among whites (SAMHSA, 2016). TEDS data suggest that racial/ethnic minority groups may be over-represented among
cannabis-using patients at substance use treatment facilities. However,
TEDS data reﬂect treatment admissions that are confounded by the
possibility of multiple admissions among frequent treatment users,
which provide inadequate information about prevalence and correlates
of treatment use for CUD.
We analyze the national sample of adults drawn from the NSDUH to
gauge prevalence and correlates of treatment use among adults with
CUD. We examine treatment use for alcohol, drug use, and CU, respectively, to understand the fuller extent of substance treatment use
among adults with CUD (i.e., whether treatment is related to cannabis
or other substances). Following Andersen’s healthcare utilization
model, we examine correlates of treatment use in three domains found
to inﬂuence treatment-seeking: predisposing/demographic variables
(race/ethnicity, age, sex, marital status); enabling variables (family
income, education, health insurance, county type of residence); and
need-related factors (CUD status, other SUD, mental health) (Andersen,
1995; Fleury et al., 2014; Wu et al., 2003, 2007, 2012). Given the reported concern with CU problems and treatment admissions among
minority groups (SAMHSA, 2016; Wu et al., 2016), we evaluate racial/
ethnic diﬀerences in prevalence of behavioral health indicators (cannabis dependence, major depressive episode, other SUD), treatment use
(alcohol/drug, any drug, cannabis-speciﬁc), and location/setting.

whites (Wu et al., 2016). Young adults, men and less-educated adults
also showed elevated odds of CUD, reinforcing the suggestion to
monitor CUD treatment needs (Wu et al., 2014, 2016).
According to data from the Treatment Episode Data Set (TEDS),
primary cannabis abuse accounted for 15% of all substance use treatment admissions in 2014 (SAMHSA, 2016Substance Abuse and Mental
Health Services Administration [SAMHSA], 2016). The average age of
cannabis-related treatment admission was 26 years, and minority
groups accounted for 56% of primary cannabis-involved admissions
(SAMHSA, 2016). Given the large number of cannabis users, a signiﬁcant increase in CU coupled with an elevated cannabis preparation
potency may generate an impact on healthcare resource utilization
(CBHSQ, 2016b; Freeman and Swift, 2016). For example, ﬁndings from
Drug Abuse Warning Network data reveal an increased trend in cannabis-involved emergency department (ED) visits, and the prevalent ED
visits were noted among blacks/African-Americans (Zhu and Wu,
2016). Moreover, cannabis-involved ED visits among adults (especially
older adults) were associated with increased odds of inpatient hospitalizations relative to adolescents (Zhu and Wu, 2016).
Seven states recently have legalized recreational CU among adults;
28 states and Washington D.C. have approved medical cannabis use;
and 16 states consider cannabidiol use legal, suggesting that over 80%
of states approve some form of cannabis use in the United States (DEA,
2016). The generalized changes in cannabis laws (legalization, decriminalization) may have unintended eﬀects on CU and cannabis-related
problems (Volkow et al., 2014, 2016). An analysis of national survey
data showed that adult respondents in states with medical marijuana
laws had higher odds of CU and CUD than adult respondents in states
without such laws (Cerdá et al., 2012). Although absolute medical
harms associated with extensive shifts in cannabis policy are diﬃcult to
quantify due to inherent confounding factors and data limitations, recent reports suggest an increase in demand for cannabis-related treatment (Colorado Department of Public Safety [CDPS], 2016; Compton
and Baler, 2016). Mair et al. (2015) found that the density of local
cannabis dispensaries was positively associated with cannabis-related
hospitalizations. Another study reported a 10–20% increase in cannabis-related treatment admissions among men after the passage of
medical cannabis laws (Chu, 2014). Data from Colorado indicate signiﬁcant increases in cannabis-related ED visits and hospitalizations
(CDPS, 2016; Kim et al., 2016).
While causality remains unclear, studies have documented associations of chronic or frequent CU with substance use disorders (SUDs),
medical conditions (chronic bronchitis symptoms, cardiovascular diseases, depression, psychotic symptoms), and driving injuries (Blanco
et al., 2016; Jouanjus et al., 2014; Monte et al., 2015; Volkow et al.,
2014). Further, a high proportion of recent/active cannabis users has
CUD. Using the national survey data, it was estimated that as many as
19% of past-year cannabis users aged 18–25, and 9–13% of cannabis
users aged 26–49 meet criteria for past-year CUD (Wu et al., 2014). The
impact of cannabis-involved harms is associated with cannabis potency,
number of cannabis users, and indicators of problem use (CUD, cannabis-related medical events) (Freeman and Winstock, 2015). The
combined rise in prevalence of CU, cannabis potency, and cannabisinvolved ED admissions suggest a potential impact of CU on the burden
of the health system (Compton and Baler, 2016; Hasin et al., 2015;
Volkow et al., 2014; Zhu and Wu, 2016).
Here, we utilize a large sample of adults from the 2005–2013
National Surveys on Drug Use and Health (NSDUH) to gauge prevalence
and correlates of alcohol/drug treatment use among adults with CUD to
inform intervention eﬀorts. The use of the large sample is critical to
understanding population-level treatment use prevalence and inform
disparity for demographic groups. Some racial/ethnic groups (blacks,
mixed-race individuals, native-Americans) appear to have a higher
prevalence of past-year CUD than whites (Wu et al., 2014, 2016).
Findings from the TEDS also revealed that cannabis was among the
most commonly identiﬁed illicit/nonmedical drugs for treatment

2. Methods
2.1. Data source
The annual NSDUH is the primary national survey designed to
provide ongoing estimates of substance use and SUDs among civilian,
non-institutionalized individuals aged ≥12 years in the United States
(SAMHSA, 2006, 2014). It uses cross-sectional designs to provide substance use related estimates. The target population consisted of residents of households (including shelters, rooming houses, and group
homes) from the 50 states and civilians residing on military bases. The
survey used stratiﬁed, multistage area probability sampling methods to
select a representative sample of the U.S. population aged ≥12 years.
NSDUH data collection used a face-to-face household interview
approach. Computer-assisted personal interviewing, in which interviewers read less-sensitive questions to respondents and enter the respondents’ answers on the laptop, was employed to collect demographic
information. Substance use and health-related questions were assessed
by an audio computer-assisted self-interviewing method (in which respondents read or listen to the questions on headphones and then enter
their answers directly on the NSDUH laptop computer) to increase
honest reports of sensitive behaviors (Turner et al., 1998).
We analyzed adult samples (aged ≥18 years) of public-use datasets
from nine survey years (2005–2013) (n = 36,965–39,133/year) to
characterize substance use treatment among adults with CUD. The
NSDUH implemented changes in the survey design in 2005 and in 2014.
Data from prior (2004) and later (2014) years were not included for this
analysis. The 2005–2013 years used similar designs to allow analysis of
the same variables to study treatment use. Weighted response rates of
household screening and interviewing for these years were 84–91% and
72–76%, respectively (SAMHSA, 2006, 2014). In the 2005–2013 adult
sample (unweighted n = 340,456), 1.47% (unweighted n = 10,943)
met criteria for past-year CUD, which formed the analysis sample.
2.2. Study variables
Demographics: The NSDUH deﬁned seven mutually exclusive racial/ethnic groups based on respondents’ self-reported race and ethnicity: non-Hispanic white, non-Hispanic black, non-Hispanic native154

n = 10,943

% (SE)

56.46 (0.90)
21.05 (0.81)
15.68 (0.64)
6.81 (0.70)

69.54 (0.64)
30.46 (0.64)

23.78
34.01
29.40
12.81

15.32 (0.77)
10.00 (0.69)
74.68 (0.89)

66.21 (0.81)
12.64 (0.56)
21.15 (0.79)

57.21 (0.90)
32.06 (0.76)
10.73 (0.48)

49.09 (0.76)
20.36 (0.69)
30.55 (0.74)

Sample size, unweighted

Weighted%

Age in years
18–25
26–34
35–49
50+

Sex
Male
Female

Education
Less than high school
High school
Some college
College degree or more

Marital status
Married
Separated/divorced/widowed
Never married/single

Total annual family income
< $50,000
$50,000–$74,999
$75,000+

County type
Large metropolitan
Small metropolitan
Nonmetropolitan

Health insurance
Private
Public
None

155
56.35
15.37
28.28

52.19
35.63
12.18

60.26
14.04
25.70

17.59
11.04
71.38

19.41
32.18
31.90
16.51

68.69
31.31

55.98
19.59
16.84
7.59

%

54.19–58.50
13.74−17.16
26.55−30.07

50.07−54.30
33.69−37.62
11.03−13.44

58.14–62.35
12.56−15.65
23.68−27.83

15.60−19.76
9.43−12.88
69.14–73.52

17.87−21.05
30.47−33.93
30.11–33.75
15.01−18.14

66.80−70.53
29.47−33.20

53.52–58.41
17.79−21.53
15.20−18.62
5.75−9.95

95% CI

n = 6406

White

33.26
31.30
35.44

66.58
24.68
8.73

82.96
8.18
8.86

9.70
8.86
81.43

31.29
39.41
24.61
4.69

69.90
30.10

49.42
25.65
18.17
6.76

%

30.06−36.62
27.73−35.11
32.06−38.97

62.95−70.03
21.75−27.87
6.76−11.21

79.42–86.00
6.26−10.61
6.94−11.25

7.37−12.67
6.37−12.21
77.83–84.57

27.91−34.88
35.09−43.90
20.96−28.67
3.44−6.36

67.00−72.64
27.36−33.00

45.75−53.11
21.83−29.88
15.45−21.25
4.33−10.39

95% CI

n = 1841

Black

16.46
55.20
28.34

25.45
29.58
44.97

85.29
10.39
4.32

9.73
13.00
77.27

42.75
35.76
20.19
1.31

67.33
32.67

58.18
22.82
19.00
0

%

n = 325

9.17–27.78
43.89−66.00
21.51−36.33

15.76−38.39
20.21–41.05
34.39–56.01

78.58–90.16
6.22−16.84
2.34−7.84

5.88−15.68
6.85−23.30
67.72–84.63

32.22–53.98
28.03−44.30
14.13–28.00
0.41−4.10

56.88−76.31
23.69−43.12

47.89−67.81
14.68−33.68
11.87−28.99
…….

95% CI

Native-American

48.79
20.29
30.92

39.99
42.84
17.17

74.95
12.41
12.64

9.11
0
90.89

17.47
49.71
32.35
0.47

75.68
24.32

94.40
0
1.77
3.83

%

n = 64

28.64–69.35
11.63−32.99
13.51–56.19

24.05−58.37
21.83−66.80
5.05−44.68

57.12–87.05
5.46−25.79
3.68−35.42

3.07−24.06
…….
75.94–96.93

8.22–33.36
30.48–69.04
15.37–55.72
0.07−3.15

51.42–90.14
9.86−48.58

78.80–98.71
…….
0.25−11.32
0.54−22.76

95% CI

Native-Hawaiian/
Paciﬁc-Islander

65.09
15.97
18.94

78.66
19.91
1.43

48.94
20.12
30.94

11.06
2.19
86.74

5.69
16.86
46.65
30.79

72.86
27.14

64.36
22.58
12.55
0.51

%

n = 197

52.86−75.61
8.06−29.17
12.35−27.92

67.70–86.64
12.01−31.15
0.64−3.18

36.29–61.73
12.06−31.63
21.13–42.82

5.05−22.53
0.61−7.56
73.96−93.78

2.72−11.52
11.58−23.89
34.69−59.02
21.67−41.71

62.42–81.27
18.73−37.58

50.18–76.40
12.92−36.45
5.06−27.88
0.10−2.46

95% CI

Asian-American

SE: standard error; CI: conﬁdence interval. Boldfaced: The estimate in the given racial/ethnic group diﬀered from the estimate in the given group among whites (P < 0.05).

(0.64)
(0.80)
(0.74)
(0.55)

Total

Race/ethnicity

Table 1
Characteristics of adults aged ≥18 years with past-year cannabis use disorder: 2005–2013 NSDUH.

48.97
26.58
24.45

44.03
44.50
11.47

59.52
26.80
13.67

21.58
9.27
69.15

21.76
29.54
34.97
13.73

64.74
35.26

55.27
20.54
17.39
6.79

%

n = 489

40.04−57.97
20.85−33.22
17.10–33.68

35.16–53.29
35.70−53.66
8.13–15.94

48.83−69.39
18.17–37.65
9.43−19.41

12.84−33.95
5.68−14.76
58.64–78.00

14.41−31.46
23.67−36.18
25.42–45.90
8.04−22.46

54.75−73.58
26.42–45.25

43.09−66.86
11.98−32.95
10.31−27.81
2.63−16.44

95% CI

Mixed-Race

39.37
24.23
36.41

67.84
26.51
5.65

71.11
9.73
19.16

13.32
8.26
78.41

33.86
37.27
22.59
6.29

72.90
27.10

65.87
21.35
7.72
5.06

%

35.73−43.12
20.31−28.64
32.61−40.37

63.36–72.01
22.62−30.81
4.37−7.27

67.03−74.88
7.77−12.11
15.73−23.13

10.34−17.00
5.46−12.31
73.47–82.65

29.80−38.17
33.27–41.45
20.05−25.35
4.21−9.28

69.10–76.39
23.61−30.90

60.48–70.87
17.21–26.17
5.46−10.82
2.43−10.23

95% CI

n = 1621

Hispanic
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prevalence and odds ratio results.

American (American Indian/Alaska-native), non-Hispanic nativeHawaiian/Paciﬁc-Islander, non-Hispanic Asian-American, mixed-race
(> 1 race), and Hispanic. Respondents’ self-reported age, sex, family
income, marital status, county type, health insurance, and educational
level were included as covariates (Hasin et al., 2015; Wu et al., 2014,
2016).
CU and CUD: CU was deﬁned as any self-reported illicit (nonmedical) use of cannabis/hashish. Respondents were read the following: “Marijuana is also called pot or grass. Marijuana is usually smoked,
either in cigarettes called joints or in a pipe. It is sometimes cooked in food.
Hashish is a form of marijuana that is also called hash. It is usually smoked
in a pipe. Another form of hashish is hash oil.” The survey assessed cannabis use status. Respondents who used cannabis in the past year were
then assessed for cannabis-speciﬁc abuse and dependence symptoms in
the past year based on DSM-IV criteria (APA, 2000). Consistent with
DSM-IV’s hierarchical deﬁnition for CUD (cannabis abuse or dependence), cannabis abuse included presence of ≥1 abuse symptom and
absence of dependence, and cannabis dependence included presence of
≥3 dependence symptoms, regardless of the abuse status (APA, 2000).
This deﬁnition indicated a more severe status of dependence than
abuse, and we examined whether cannabis dependence was associated
with greater odds of treatment use than cannabis abuse.
Behavioral health indicators: As in the case of CUD, respondents
who reported alcohol or other drug use in the past year were assessed
by structured, substance-speciﬁc questions designed to operationalize
DSM-IV criteria for abuse of or dependence on each individual substance class (cocaine, heroin, hallucinogens, inhalants, prescription
opioids, stimulants/amphetamines, tranquilizers, or sedatives). Current
(past-month) nicotine dependence was assessed by the Nicotine
Dependence Syndrome Scale (NDSS) and the Fagerström Test of
Nicotine Dependence (FTND) (Heatherton et al., 1991; Shiﬀman et al.,
2004). The NSDUH categorized respondents as having nicotine dependence in the past month if they met criteria for dependence as
speciﬁed by NDSS or FTND. Given the association between CUD and
major depression, we examined past-year major depressive episodes
(MDE) as a correlate of treatment use (Fleury et al., 2014). Questions
assessing past-year MDE were based on DSM-IV criteria that were
adapted from National Comorbidity Survey Replication (Kessler et al.,
2010).
Past-year substance use treatment: Respondents’ treatment use was
assessed by separate questions that asked about the receipt of treatment
for use of alcohol or drugs and for any drug (e.g., “During the past 12
months, that is since [DATE FILL] have you received treatment or counseling
for your use of alcohol or any drug, not counting cigarettes?”). Among
respondents who reported the receipt of treatment or counseling for
drug use, the survey assessed drug-speciﬁc treatment use during their
most recent treatment use. Cannabis-speciﬁc treatment included the
receipt of treatment or counseling for the respondent’s use of marijuana/
hashish. Among respondents who reported the receipt of alcohol/drug
treatment in the past year, we examined their treatment locations:
hospital (inpatient), alcohol/drug rehabilitation facility (inpatient,
outpatient), mental health facility (outpatient), emergency department,
private doctor's oﬃce, self-help group (Alcoholics Anonymous,
Narcotics Anonymous), and prison/jail.

3. Results
3.1. Sociodemographics of adults with CUD (Table 1)
Among adults with CUD (n = 10,943), 38.84% were non-whites
(blacks 18.92%, Hispanics 14.48%, others 5.44%), 56.46% were young
adults aged 18–25, 69.54% were men, 57.79% had not attended college, 74.68% were single, 66.21% had low family income (< $50,000/
year), 57.21% resided in large metropolitan areas, and about one-half
had either public (20.36%) or no (30.55%) health insurance.
Compared with whites, native-Hawaiians/Paciﬁc-Islanders and
Hispanics included more young adults aged 18–25, while Blacks had a
higher proportion of adults aged 26–34. Compared with whites, higher
proportions of blacks, native-Americans, and Hispanics had not completed high school, had low family income (< $50,000), and had public
or no insurance. A higher proportion of mixed-race adults than whites
had public insurance, and a lower proportion of mixed-race adults than
whites in the high-income category (≥$75,000). Asian-Americans had
the highest proportion of adults that attended college or had health
insurance.
3.2. Behavioral health among adults with CUD (Table 2)
Among adults with CUD, 18.25% met criteria for past-year MDE,
40.92% had current nicotine dependence, 44.07% had past-year alcohol use disorder (AUD), and 19.70% had ≥1 other past-year drug use
disorder (opioid 9.67%, cocaine 8.19%, tranquilizer 3.51%, hallucinogen 3.44%, stimulant 2.92%, heroin 2.26%, sedative 0.79%, inhalant
0.62%). Regarding racial/ethnic variation, whites had a higher prevalence of MDE than blacks (20.00% vs. 13.80%), nicotine dependence
than Hispanics (44.05% vs. 28.37%), other drug use disorders than
blacks (20.83% vs. 14.19%), Asian-American (8.92%), or mixed-race
adults (13.99%). In particular, whites had a much higher prevalence of
opioid use disorder (11.37%) than blacks (3.77%), Asian-Americans
(3.15%), or mixed-race adults (5.99%). Overall, 69% of adults with
CUD had another SUD (tobacco, alcohol, drugs), with no racial/ethnic
diﬀerences.
3.3. Correlates of cannabis dependence vs. cannabis abuse (Table 3)
Two-thirds of adults with CUD had cannabis dependence. We
conducted adjusted logistic regression analysis of adults with CUD to
identify correlates of cannabis dependence vs. abuse. Due a small
sample, native-Hawaiians/Paciﬁc Islanders (n = 64) were excluded
from the analysis. Race/ethnicity and survey year were unassociated
with cannabis dependence. Factors associated with increased odds of
cannabis dependence included: ages 18–25 (vs. ages 50 + ), female sex,
≥college education (vs. < high school), low income (vs. 75,000 + ),
residence in a large metropolitan areas (vs. non-metropolitan areas),
public health insurance (vs. no insurance), having MDE, and having no
AUD.
3.4. Prevalence of substance use treatment (Table 4, Fig. 1a–b)

2.3. Data analysis
There was no signiﬁcant yearly variation in treatment use prevalence for problems related to use of alcohol/drugs, any drug, or
cannabis, respectively (Appendix Table S1-S21).
Among adults with CUD (n = 10,943), 12.93% received alcohol or
drug use treatment, 10.28% used any drug use treatment, 7.81% received cannabis-speciﬁc treatment. There were no signiﬁcant diﬀerences in treatment use prevalence by cannabis dependence vs. abuse
status. Compared with whites, there was a lower prevalence of cannabis-speciﬁc treatment use among Asian-Americans with cannabis
dependence (8.83% vs. 0.74%) or any CUD (7.76% vs. 1.13%).

We examined demographic distributions and prevalence of MDE
and other SUDs among adults with CUD by race/ethnicity. We compared diﬀerences in demographics, MDE, and other SUDs by CUD status
(dependence vs. abuse) using descriptive and logistic regression analysis. We calculated prevalence of treatment use (alcohol/drug, drug,
cannabis) and location by CUD status. We conducted logistic regression
analyses to identify factors associated with treatment use. All analyses
took into account the NSDUH’s complex designs, such as weighting and
clustering (StataCorp, 2013). Weighted estimates are used for all
156

18.25 (0.61)
69.36 (0.72)
51.34 (0.76)
40.92 (0.77)
44.07 (0.83)
19.70 (0.52)
9.67 (0.48)
8.19 (0.39)
3.51 (0.32)
3.44 (0.27)
2.92 (0.29)
2.26 (0.24)
0.79 (0.14)
0.62 (0.10)

Major depressive episode†*
Any other substance use disorder
Alcohol or other drug use disorder†
Nicotine dependence‡
Alcohol use disorder†
Any other drug use disorder†
Opioid use disorder†
Cocaine use disorder†
Tranquilizer use disorder†
Hallucinogen use disorder†
Stimulant use disorder†
Heroin use disorder†
Sedative use disorder†
Inhalant use disorder†

95% CI
18.47−21.62
69.62–73.13
50.07−53.98
41.93−46.19
41.79−46.15
19.39−22.34
10.31−12.53
6.46−8.50
3.43−4.91
3.03−4.29
3.09−4.50
2.11−3.40
0.57−1.43
0.42−0.87

%
20.00
71.41
52.03
44.05
43.96
20.83
11.37
7.41
4.11
3.61
3.73
2.68
0.90
0.60

n = 6406

White

13.80
66.85
46.77
41.64
41.61
14.19
3.77
8.39
1.21
3.07
0.71
0.84
0.39
0.23

%
11.39−16.63
63.21–70.31
43.14–50.44
37.44–45.97
37.99−45.32
11.93−16.78
2.82−5.03
6.52−10.73
0.71−2.04
2.18−4.30
0.31−1.63
0.36−1.97
0.16−0.97
0.08−0.72

95% CI

n = 1841

Black

16.35
72.72
60.85
35.08
53.34
23.53
15.89
7.75
3.10
3.92
3.52
2.40
0.27
0.79

%

n = 325
%
11.25
76.45
58.62
32.58
43.57
19.90
15.21
7.62
0
0
2.00
7.88
0
0

9.86−25.87
59.14–83.08
49.45–71.17
25.60−45.89
43.30–63.12
15.83−33.48
9.16–26.15
4.15−14.00
1.14−8.18
1.84−8.17
1.41−8.52
0.69−8.01
0.04−1.72
0.22−2.77

n = 64

1.94−44.80
51.19–90.95
35.90−78.18
21.14–46.56
29.71−58.51
6.52−46.92
3.88−44.38
2.15–23.65
…….
…….
0.61−6.36
0.96−43.01
…….
…….

95% CI

Native-Hawaiian/
Paciﬁc-Islander

95% CI

Native-American

15.63
66.10
42.45
35.08
40.08
8.92
3.15
3.94
0.61
1.14
2.72
0
0.39
0.61

%

n = 197

8.69−26.50
55.52–75.29
33.00−52.49
23.92−48.15
30.45–50.54
5.40−14.39
1.14−8.41
1.60−9.37
0.14−2.60
0.30−4.17
1.02−7.05
…….
0.05−2.78
0.14−2.60

95% CI

Asian-American

95% CI
19.80−40.38
53.66–73.38
33.51–52.36
30.41–49.47
29.56−48.05
10.25−18.81
4.36−8.17
3.10−9.28
1.25−4.07
1.38−5.76
1.45−3.91
0.23−2.63
0.24−2.88
0.21−4.56

%
29.02
64.12
42.67
39.54
38.39
13.99
5.99
5.41
2.26
2.84
2.38
0.78
0.84
0.99

n = 489

Mixed-Race

95% CI
12.67−19.54
60.79−68.59
51.98−59.85
24.54−32.55
44.65−52.21
19.79−29.15
7.88−15.19
9.18−16.17
2.48−8.73
2.09−6.31
1.15−5.04
1.54−4.88
0.39−2.21
0.54−2.37

%
15.80
64.78
55.95
28.37
48.42
24.16
11.01
12.25
4.70
3.66
2.42
2.75
0.94
1.13

n = 1621

Hispanic

SE: standard error; CI: conﬁdence interval. † In the past year. ‡ In the past month. Boldfaced: The estimate in the given racial/ethnic group diﬀered from the estimate in the given group among whites (P < 0.05). *The sample was 10,795 (148
respondents with missing data on major depressive episode were excluded).

% (SE)

n = 10,943

Total

Weighted%

Sample size, unweighted

Race/ethnicity

Table 2
Prevalence of major depressive episode and substance use disorders among adults with past-year cannabis use disorder: 2005–2013 NSDUH.
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Table 3
Adjusted odds ratios (AORs) of cannabis dependence vs. abuse among adults with cannabis use disorder.

Marital status
Married
Separated/divorced/
widowed
Never married/single

Education
Less than high school
High school
Some college
College degree or
more

157
Cannabis
dependence
Cannabis
abuse
Cannabis dependence
vs. abuse*
(n = 10,734†)

Row, %
Row, %
AOR
95%CI

Race/ethnicity
White
Black
Native-American
Asian-American
Mixed-race
Hispanic
65.30
67.43
65.84
69.00
70.17
64.20
34.70
32.57
34.16
31.00
29.83
35.80
1.00
1.13
1.14
1.01
1.12
0.97
0.94−1.35
0.67−1.93
0.66−1.54
0.77−1.64
0.78−1.22

Age in years
18–25
26–34
35–49
50+
66.17
70.72
63.11
52.57
33.83
29.28
36.89
47.43
1.00
1.17
0.80
0.47
0.94−1.45
0.63−1.02
0.29−0.76

Sex
Male
Female
63.26
71.35
36.74
28.65
1.00
1.27
1.09−1.48

64.32
62.87
35.68
37.13
1.00
0.94
0.63−1.41

66.40
33.60
0.96
0.72−1.28

61.66
65.33
68.29
68.41
38.34
34.67
31.71
31.59
1.00
1.14
1.29
1.41
0.96−1.35
1.07−1.55
1.10−1.81

Total annual family income
< $50,000
66.51
$50,000–$74,999
66.60
$75,000+
62.77
33.49
33.40
37.23
1.00
0.98
0.80
0.78−1.24
0.68−0.93

County type
Large metropolitan
Small metropolitan
Nonmetropolitan
67.04
65.48
59.40
32.96
34.52
40.60
1.00
0.94
0.72
0.80−1.11
0.62−0.84

Health insurance
None
Private
Public
63.14
66.20
68.44
36.86
33.80
31.56
1.00
1.17
1.22
0.98−1.40
1.02−1.45

Major depressive episode, past year
No
63.84
Yes
74.16
36.16
25.84
1.00
1.62
1.33−1.97

Nicotine dependence, past month
No
66.07
Yes
65.23
33.93
34.77
1.00
1.02
0.88−1.19

Alcohol use disorder, past year
No
69.06
61.50
Yes
30.94
38.50
1.00
0.69
0.60−0.80

Any other drug use disorder, past year
No
65.58
Yes
66.32

34.42
33.68

1.00
1.14

0.96−1.36

CI: conﬁdence interval. Bold-faced: P < 0.05.
* The adjusted logistic regression included all variables listed in the ﬁrst column and
controlled for survey year.
†
Native Hawaiian/Paciﬁc Islander was excluded due to a small sample size (n = 64),
and another 145 cases were excluded due to missing values of past-year major depressive
episode (n = 148, 3 of them were Native Hawaiian/Paciﬁc Islander).

Among adults with CUD that received alcohol or drug use treatment
services, common settings were self-help group (57.38%), outpatient
rehabilitation (48.11%), outpatient mental health facility (32.76%),
inpatient rehabilitation (31.20%), and inpatient hospital (26.26%).
Other settings included private doctor’s oﬃce (19.73%), ED (15.53%)
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Fig. 1. (a) Parevalence of alcohol or drug use related treatment service use among adults with past-year cannabis use disorder: 2005–2013 NSDUH (n = 10,943). (b) Tbreatment settings
of past-year alcohol or drug use related treatment service use among adults with cannabis use disorder that received alcohol or drug use treatment services in the past year: 2005–2013
NSDUH (n = 1392).

4. Discussion

and prison/jail (14.61%). Mixed-race adults (25.04%) and Hispanics
(27.85%) had higher proportions of receiving treatment at a private
doctor’s oﬃce than whites (21.49%).

The NSDUH constitutes the primary source of CUD data in the
United States and includes the largest national sample of adults with
CUD to inform treatment needs. The population-level estimates of
cannabis-speciﬁc treatment use have implications for research and intervention. The majority of the 10,943 adults with CUD were men, had
not attended college, had low family income (< $50,000), or resided in
large metropolitan areas. Two-thirds of adults with CUD met criteria for
cannabis dependence, which was comparatively more common among
young adults (18–25), women, low-income or publicly insured adults,
and adults with college education. Past-year MDE and other SUD were
common among adults with CUD. Overall, 87.07% of adults with CUD
had not received alcohol/drug use treatment in the past year; only 7.8%
used cannabis-speciﬁc treatment. Asian-Americans, women, married
adults, and adults with college education in particular underutilized
cannabis-speciﬁc treatment. Eﬀorts aimed at improving detection, interventions, or treatment for CUD in general medical settings will be
needed to mitigate unmet treatment needs for all population groups,
such as women, and more-educated or privately insured adults (Shapiro
et al., 2013).
There was no signiﬁcant yearly change in the treatment use prevalence over 9 years. The low prevalence of cannabis-speciﬁc treatment
use (7.81%) was consistent with the result from the 2012–2013

3.5. Adjusted odds ratio of substance use treatment (Table 5)
We conducted adjusted logistic regression of correlates of treatment
received for problems related to use of alcohol/drugs, any drug, and
cannabis, respectively, among adults with CUD. Native-Hawaiians/
Paciﬁc Islanders with CUD (n = 64) were excluded from the analysis.
There was no yearly variation in treatment use prevalence. AsianAmericans had lower odds of using cannabis-speciﬁc treatment than
whites. Adults aged 35–49 had higher odds than adults aged 18–25 of
receiving drug use treatment and cannabis-speciﬁc treatment. Women
had lower odds than men, and college-educated adults (vs. < high
school) had lower odds of receiving treatment for alcohol/drug, drug,
or cannabis use. Married adults had lower odds of receiving treatment
for alcohol/drug (vs. separated/divorced/widowed adults), any drug,
or cannabis use (vs. separated/divorced/widowed adults, single adults).
Having public insurance (vs. no insurance), MDE, nicotine dependence,
or other drug use disorder were associated with increased odds of receiving treatment for alcohol/drug, any drug, or cannabis use. Having
AUD was positively associated with using treatment for alcohol/drug or
any drug use.
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1.97
0.74
1.13

0.46−7.98
0.13−3.99
0.38−3.27

16.03
6.03
9.00

6.46−34.54
3.26−10.90
5.22−15.08

11.16
7.51
8.82

5.93−20.02
5.15−10.82
6.21−12.39

National Epidemiologic Survey on Alcohol and Related Conditions–III
(NESARC-III), which found 7.16% of adults with CUD utilizing cannabis-speciﬁc treatment services in the past year (Hasin et al., 2016).
The NESARC-III (n = 36,309) identiﬁed just 972 adults with past-year
CUD, which limited the analysis of correlates of treatment use and its
comparison with this study. Consistent with other ﬁndings, we found
that need (severity) indicators (e.g., other SUD and MDE) increased the
odds of treatment use (Wu et al., 1999, 2003). Perhaps because of a low
prevalence of treatment use, our data suggested no signiﬁcant diﬀerences in treatment use by the CUD status (dependence vs. abuse), and
the presence of a comorbid SUD had a small impact on seeking-treatment for drug use. Factors contributing to a low treatment use prevalence may include a low level of cannabis users’ perceived need for
drug use treatment, stigma, ﬁnancial concerns, or a lack of routine drug
use screening and intervention in general medical settings (Hedden and
Gfroerer, 2011; Tai et al., 2012). The absence of a signiﬁcant increase in
treatment use prevalence over the 9-year period reinforces the need for
identifying eﬀective strategies to reduce barriers to treatment for CUD
and other SUD.
All major non-white racial/ethnic groups examined in this study are
growing at a much faster rate than non-Hispanic whites; by 2044, over
one-half of Americans will be members of minority groups (Colby and
Ortman, 2015). Blacks, native-Americans, and mixed-race adults were
found to be more likely than whites to have cannabis dependence in the
past year (Wu et al., 2016). The growing population size of nonwhites
suggests a rising treatment need for CUD. The large sample of adults
with CUD in the NSDUH allowed exploring racial/ethnic diﬀerences in
treatment use, which could inform screening and intervention eﬀorts
for CUD in medical settings. With the exception of Asian-Americans, we
found that CUD (abuse or dependence) disproportionally aﬀected lowincome or less-educated adults, especially racial/ethnic groups. The
lack of signiﬁcant diﬀerences in treatment use between whites and
other racial/ethnic groups (other than Asian-Americans) might be related to the ﬁnding that having public health insurance increased alcohol/drug and cannabis-speciﬁc treatment use. In the United States,
the majority of funding for substance use treatment comes from public
sources (Mark et al., 2011). Given the predominance of low-income
adults with CUD, the expansion of insurance coverage for lower-income
individuals (e.g., expansion of Medicaid) and the development of infrastructures to deliver substance use screening, intervention, and
treatment will be critically important for improving access to SUD
treatment.
Among adults with CUD, Asian-Americans had the highest proportion of college education (77.44%) and the lowest proportion of lacking
health insurance; however, only 1% of them received cannabis-speciﬁc
treatment. Two-thirds of Asian-Americans with CUD had another SUD,
suggesting that Asian-Americans experienced extensive barriers to SUD
treatment (e.g., culture-related stigma, lack of culturally congruent
providers) (Wu and Blazer, 2015). Additionally, few groups of adults
with CUD, including women and college-educated adults, showed
slightly elevated odds of having cannabis dependence (vs. abuse) but
low odds of receiving cannabis-speciﬁc treatment. Due to the limitation
of cross-sectional data, prospective data will be required to clarify
whether such low odds of substance use treatment utilization account
partly for cannabis dependence. Married adults with CUD had lower
odds of receiving drug/cannabis use treatment. The TEDS data showed
a similar pattern in demographics for cannabis-involved treatment admissions: of them, 82% had ≤12 years of education, and only 3.2%
reported a currently married status (SAMHSA, 2016). The publicly insured adults with CUD had elevated odds of having cannabis dependence (vs. abuse) and using treatment for cannabis and alcohol/drug
use problems, suggesting the presence of severe or comorbid SUD
problems that inﬂuenced treatment use. Given that the majority of
cannabis-related treatment admissions occurred through criminal justice sources, cannabis-related legal or medical events may be a key
trigger for treatment entry (SAMHSA, 2016), which is in line with the

CI: conﬁdence interval. Boldfaced: The estimate in the given racial/ethnic group diﬀered from the estimate in the given group among whites (P < 0.05).

…….
0.72−13.64
0.50−9.84
0
3.27
2.29
7.60−24.35
4.49−18.96
6.71−17.75
14.00
9.49
11.08
4.45−12.95
5.55−10.48
5.93−9.87
7.69
7.66
7.67
4.30−7.55
7.53−10.33
6.69−8.98
5.71
8.83
7.76
7.09
8.18
7.81
Cannabis use treatment
Adults with cannabis abuse (n = 3665)
Adults with cannabis dependence (n = 7278)
Adults with cannabis abuse/dependence
(n = 10,943)

5.64−8.88
7.19−9.29
6.97−8.74

7.43−21.48
7.40−13.84
8.27−14.89
12.90
10.18
11.16
6.54−34.71
4.45−12.35
6.20−15.93
16.17
7.50
10.06
1.21−11.34
1.35−26.90
1.62−18.37
3.80
6.64
5.74
…….
2.25–26.43
1.54−19.69
0
8.34
5.83
8.15–25.54
6.39−21.96
8.21−20.30
14.85
12.17
13.12
7.33−16.75
6.45−11.17
7.63−11.49
11.20
8.52
9.39
7.17−10.71
9.92−12.98
9.40−11.65
8.78
11.36
10.47
9.93
10.46
10.28
Drug use treatment
Adults with cannabis abuse (n = 3665)
Adults with cannabis dependence (n = 7278)
Adults with cannabis abuse/dependence
(n = 10,943)

8.26−11.89
9.35−11.68
9.38−11.24

10.05−24.40
9.26−16.41
10.67−17.38
15.96
12.40
13.68
6.75−34.83
5.17−13.27
6.81−16.59
16.43
8.37
10.76
1.77−11.80
2.35−26.19
2.60−18.67
4.69
8.46
7.26
…….
4.14–28.04
2.84−20.70
0
11.49
8.03
9.30−26.46
10.44−26.06
11.30−23.70
16.11
16.85
16.59
10.71−21.68
8.10–13.27
9.99−14.42
15.42
10.41
12.03
9.70−14.23
12.45−15.74
12.02−14.57
11.78
14.01
13.24
13.04
12.87
12.93
Alcohol/drug use treatment
Adults with cannabis abuse (n = 3665)
Adults with cannabis dependence (n = 7278)
Adults with cannabis abuse/dependence
(n = 10,943)

11.04−15.34
11.62−14.23
11.89−14.04

95% CI
%
95% CI
%
95% CI
%
95% CI
%
95% CI
%
%
Past-year treatment service use, weighted%

95% CI

%

95% CI

%

95% CI

Native-American
Black
White
Total
Race/ethnicity

Table 4
Prevalence of alcohol/drug use treatment service use among adults with past-year cannabis use disorder: 2005–2013 NSDUH (n = 10,943).

Native-Hawaiian/
Paciﬁc-Islander

Asian-American

Mixed-Race

Hispanic

L.-T. Wu et al.
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Table 5
Adjusted odd ratios (AORs) of past-year treatment service use among adults with past-year cannabis use disorder: 2005–2013 NSDUH (n = 10,734†).
Treatment type

Alcohol/drug use related treatment service
use-past year

Drug use related treatment service usepast year

Cannabis use related treatment service usepast year

AOR

95%CI

AOR

95%CI

AOR

95%CI

PREDISPOSING VARIABLES
Race/ethnicity (vs. white)
Black
Native-American
Asian-American
Mixed-race
Hispanic

0.79
0.75
0.80
0.83
0.86

0.61−1.03
0.43−1.33
0.28−2.23
0.47−1.46
0.65−1.14

0.79
0.74
0.84
1.04
0.92

0.60−1.05
0.39−1.41
0.23−3.04
0.56−1.92
0.66−1.27

0.83
0.83
0.21
1.32
0.96

0.61−1.14
0.43−1.61
0.06−0.68
0.66−2.66
0.67−1.39

Age in years (vs. 18–25)
26–34
35–49
50+
Sex (female vs. male)

1.08
1.37
1.05
0.75

0.81−1.43
0.98−1.91
0.58−1.89
0.62−0.91

1.24
1.59
1.05
0.83

0.90−1.70
1.11−2.30
0.51−2.18
0.66−1.04

1.24
1.69
0.76
0.76

0.81−1.90
1.10−2.61
0.32−1.79
0.60−0.97

Marital status (vs. married)
Separated/divorced/widowed
Never married/single

1.87
1.48

1.13−3.09
0.97−2.27

2.05
1.90

1.12−3.75
1.15−3.12

2.31
2.34

1.15−4.63
1.25−4.40

ENABLING VARIABLES
Education (vs. less than high school)
High school
Some college
College degree or more

0.84
0.75
0.51

0.67−1.05
0.57−0.98
0.32−0.83

0.83
0.72
0.43

0.64−1.07
0.53−0.98
0.24−0.77

0.80
0.67
0.41

0.61−1.06
0.48−0.92
0.20−0.86

0.73−1.34
0.86−1.46

1.05
1.29

0.75−1.46
0.95−1.76

0.85
1.20

0.60−1.21
0.83−1.72

0.78−1.18
0.83−1.48

0.98
1.16

0.77−1.24
0.87−1.56

0.98
1.10

0.74−1.30
0.76−1.58

0.81
2.06

0.63−1.06
1.56−2.71

0.77
1.85

0.58−1.02
1.38−2.48

0.76
1.76

0.55−1.05
1.33−2.32

1.69

1.30−2.19

1.80

1.35−2.40

1.74

1.29−2.34

1.47
1.61
3.56

1.21−1.79
1.33−1.96
2.88−4.40

1.46
1.28
3.92

1.18−1.79
1.03−1.59
3.16−4.87

1.33
1.25
3.25

1.06−1.67
0.97−1.61
2.56−4.14

Total annual family income (vs. < $50,000)
$50,000–$74,999
0.99
$75,000+
1.12
County type (vs. large metropolitan)
Small metropolitan
0.96
Nonmetropolitan
1.11
Health insurance (vs. none)
Private
Public
NEED VARIABLES
Major depressive episode (yes vs.
no)
Nicotine dependence (yes vs. no)
Alcohol use disorder (yes vs. no)
Any other drug use disorder (yes vs.
no)

Bold-faced: P < 0.05.
*Each adjusted logistic regression included all variables listed in the ﬁrst column and controlled for survey year.
†
Native Hawaiian/Paciﬁc Islander was excluded due to a small sample size (n = 64), and another 145 cases were excluded due to missing values of past-year major depressive episode
(n = 148, 3 of them were Native Hawaiian/Paciﬁc Islander).

cannabis-speciﬁc treatment use and applies statistical computation and
analysis weights to minimize nonresponse bias. The survey’s response
rate is impressive given the size of the sample (SAMHSA, 2014).
In conclusion, over 90% of adults with CUD did not receive cannabis-speciﬁc treatment services in the past year. Of them, women,
college-educated or married adults, and Asian-Americans especially
underutilized cannabis or other substance use treatment. Having private insurance was not associated with treatment utilization. As the
CUD prevalence may increase (Hasin et al., 2015), so does its treatment
demand. CUD is infrequently addressed by primary care providers
(SAMHSA, 2016). Primary care is an entry for healthcare. There is a
need to improve screening, brief intervention and referral to treatment
eﬀorts to integrate management of CUD and other SUDs into primary
care settings (Babor et al., 2017). Research is needed to elucidate the
quality of treatment received and outcomes for CUD. Clinical trials for
CUD should target women, married adults, and more-educated adults to
enhance the representation of the cannabis-using population.

low treatment use by more educated individuals.
The NSDUH data have some limitations. The cross-sectional data
preclude any causal interpretation. The results were based on self-reports that might be inﬂuenced by reporting or recall bias. Because the
NSDUH provides population-level estimates for the non-institutionalized population, the sampling plan does not cover institutionalized or homeless individuals (about 2%), potentially excluding adults with serious drug use problems. Another limitation is a
lack of data about the intensity and quality of treatment received,
which is a general weakness in all major surveys of SUDs in the United
States. The NSDUH assessment for the treatment location/setting does
not specify the information for a speciﬁc SUD. Despite the use of the
largest national sample available, the sample size of native-Hawaiians/
Paciﬁc-Islanders was too small to be a racial/ethnic group in adjusted
analysis.
Nonetheless, the NSDUH provides an unparalleled overview of the
nation’s substance use treatment prevalence for adults with CUD, which
is much needed given progressively escalating concerns regarding
cannabis potency and CUD (Compton and Baler, 2016). The survey uses
the same standardized assessments of CUD and treatment service
questions during the 9-year period to track national trends. It includes
the largest sample available for exploring racial/ethnic diﬀerences in
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