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IMPORTANCE Laws and attitudes toward marijuana in the United States are becoming more
permissive but little is known about whether the prevalence rates of marijuana use and
marijuana use disorders have changed in the 21st century.
OBJECTIVE To present nationally representative information on the past-year prevalence
rates of marijuana use, marijuana use disorder, and marijuana use disorder among marijuana
users in the US adult general population and whether this has changed between 2001-2002
and 2012-2013.
DESIGN , Setting, and Participants Face-to-face interviews conducted in surveys of 2
nationally representative samples of US adults: the National Epidemiologic Survey on Alcohol
and Related Conditions (data collected April 2001-April 2002; N = 43 093) and the National
Epidemiologic Survey on Alcohol and Related Conditions–III (data collected April 2012-June
2013; N = 36 309). Data were analyzed March through May 2015.
MAIN OUTCOMES AND MEASURES Past-year marijuana use and DSM-IV marijuana use disorder

(abuse or dependence).
RESULTS The past-year prevalence of marijuana use was 4.1% (SE, 0.15) in 2001-2002 and
9.5% (SE, 0.27) in 2012-2013, a significant increase (P < .05). Significant increases were also
found across demographic subgroups (sex, age, race/ethnicity, education, marital status,
income, urban/rural, and region). The past-year prevalence of DSM-IV marijuana use disorder
was 1.5% (0.08) in 2001-2002 and 2.9% (SE, 0.13) in 2012-2013 (P < .05). With few
exceptions, increases in the prevalence of marijuana use disorder between 2001-2002 and
2012-2013 were also statistically significant (P < .05) across demographic subgroups.
However, the prevalence of marijuana use disorder among marijuana users decreased
significantly from 2001-2002 (35.6%; SE, 1.37) to 2012-2013 (30.6%; SE, 1.04).
CONCLUSIONS AND RELEVANCE The prevalence of marijuana use more than doubled between
2001-2002 and 2012-2013, while the increase during that time was nearly as large for
marijuana use disorders. While not all marijuana users experience problems, nearly 3 of 10
marijuana users manifested a marijuana use disorder in 2012-2013. Because the risk for
marijuana use disorder did not increase among users, the increase in prevalence of marijuana
use disorder is owing to an increase in prevalence of users in the US adult population. Given
changing laws and attitudes toward marijuana, a balanced presentation of the likelihood of
adverse consequences of marijuana use to policy makers, professionals, and the public is
needed.
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n the United States, laws and attitudes toward the use of
marijuana are changing. Twenty-three states now have
medical marijuana laws, and marijuana use is higher in
states with such laws than in other states.1-3 Four of these states
have also legalized marijuana for recreational use. More Americans now favor legalization of marijuana use than in previous
years.4 Further, fewer Americans view marijuana use as risky,5,6
although studies have shown that use or early use of marijuana is associated with increased risk for many outcomes,7,8
including cognitive decline,9-11 psychosocial impairments,12-14
vehicle crashes,15-18 emergency department visits,19 psychiatric symptoms,20,21 poor quality of life,22 use of other drugs,23
a cannabis-withdrawal syndrome,24-26 and addiction risk.7 Further, marijuana use disorders (abuse or dependence) are associated with substantial comorbidity and disability27,28 and
are consequently of substantial public health concern.
Previously, 2 large national surveys, the 1991-1992 National Longitudinal Alcohol Epidemiologic Survey29 and the
2001-2002 National Epidemiologic Survey on Alcohol and Related Conditions (NESARC)30,31 were compared to determine
whether the prevalence of marijuana use disorders had increased and to provide information about whether increases
were due to greater prevalence of marijuana users or to greater
risk for marijuana use disorders among users.28 The prevalence of marijuana users remained stable; however, the prevalence of marijuana use disorders increased significantly, by a
factor of approximately 20%. Therefore, the national increase in the prevalence of marijuana use disorders was attributed to increases in risk within users, speculatively exp l a i n e d by a m a r ke d s t re ng t h e n i ng o f Δ -9 tetrahydrocannabinol (THC) potency in marijuana between
1991-1992 and 2001-2002.32,33 Given the increased permissiveness in US attitudes and laws related to marijuana since
2001-2002, updated information is needed about whether the
prevalence of marijuana use disorders has continued to increase over time and whether additional increases are due to
further increases in risk among users or to an increase in the
prevalence of users.
We addressed these questions using data from NESARC30,31
and from the National Institute on Alcohol Abuse and Alcoholism 2012-2013 National Epidemiologic Survey on Alcohol
and Related Conditions–III (NESARC-III), a survey of 36 309
new participants.34,35 We examined differences between the
2 surveys in the prevalence of past-year marijuana use, in the
prevalence of marijuana use disorder, and in the prevalence
of marijuana use disorder among marijuana users in US adults.
We examined these changes in the population overall and in
major demographic subgroups.

Methods
Samples and Procedures
The 2012-2013 NESARC-III is a nationally representative faceto-face interview survey of 36 309 adults aged 18 years and
older residing in households and selected group quarters,34,35
with respondents selected through multistage probability sampling. Primary sampling units were counties or groups of con2

tiguous counties, secondary sampling units were groups of
Census-defined blocks, and tertiary sampling units were households within sampled secondary sampling units, within which
eligible adult respondents were selected, with Hispanic, black,
and Asian individuals oversampled. The household response
rate was 72%; person-level response rate, 84%; and overall response rate, 60.1%, which were comparable with other current US national surveys.36,37 Data were adjusted for nonresponse and weighted to represent the US civilian population
based on the 2012 American Community Survey.38 Weighting
adjustments compensated for nonresponse. Comparing participants to the total eligible sample at the segment level, no
significant differences were found in the percentage Hispanic, black, or Asian; population density; vacancy rate; and
proportion in group quarters or renters. At the individual level,
NESARC-III respondents did not differ from the total eligible
sample on Hispanic ethnicity but differed slightly, albeit significantly (P < .01), on sex (men, 48.1% vs 46.2%) and age
(30-39 years, 16.7% vs 17.4%; 40-49 years, 18.1% vs 18.3%; and
60-69 years, 13.7% vs 12.6%). Oral informed consent was electronically recorded, and respondents received $90.00 for participation. The National Institute on Alcohol Abuse and Alcoholism and Westat Institutional Review Boards approved the
protocol and consent procedures.
The 2001-2002 NESARC was a nationally representative
face-to-face interview survey of US adults (response rate,
81.0%) described elsewhere.30,31 The target population was the
US adult civilian population aged 18 years and older. The NESARC field procedures were similar to those in NESARC-III.

Assessments and Quality Assurance
In NESARC-III, past-year DSM-IV marijuana use (defined as any
use, consistent with many studies) and marijuana use disorder were assessed using the National Institute on Alcohol Abuse
and Alcoholism Alcohol Use Disorder and Associated Disabilities Interview Schedule–5 (AUDADIS-5).39 The AUDADIS-5 is
a structured interview designed for experienced survey interviewers. Past-year DSM-IV marijuana use disorder diagnoses
were defined as positive if respondents met criteria for marijuana dependence or abuse in the past year. Dependence required 3 or more of the 6 DSM-IV dependence criteria (DSM-IV
did not include marijuana withdrawal). DSM-IV marijuana
abuse required 1 or more of the 4 DSM-IV abuse criteria. Abuse
and dependence were combined into a single variable because extensive evidence indicates that their criteria reflect a
single disorder rather than 2 different conditions.40
In NESARC, the AUDADIS-IV was used to measure marijuana use (also defined as any use) and marijuana use disorders. Symptom items (n = 22) that assessed DSM-IV marijuana use disorders in NESARC and NESARC-III were virtually
identical. However, 4 items were slightly reworded, and 1 abuse
item appeared in NESARC but not NESARC-III, while a different abuse item appeared in NESARC-III but not NESARC. Comparisons between DSM-IV past-year marijuana use disorder diagnoses with and without the additional questions in each
survey yielded virtually identical prevalence (NESARC: 1.45%
vs 1.45%; NESARC-III: 2.91% vs 2.91%), with corresponding
near-perfect concordance (κ = 0.997 and 0.999, respec-
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tively), suggesting that these trivial differences in operationalization could not account for more substantial differences
in prevalence between the surveys.
Test-retest reliability and validity of AUDADIS-IV marijuana use and marijuana use disorder diagnoses are documented in clinical and general population national and international studies.41-48 Reliability and validity of NESARC-III
marijuana use disorder diagnoses and criteria scales were fair
to excellent.49,50
Interviewer quality-assurance methods were similar across
the surveys. As described elsewhere,31,35 these involved initial structured home study and in-class training. During data
collection, interviewers received regular ongoing supervision by trained supervisors and random respondent callbacks were conducted to verify interview data.

Table 1. Past-Year Prevalence of Marijuana Use by Sociodemographic
Characteristics, 2001-2013a
% (SE)
Sociodemographic
Characteristics

NESARC Wave 1, 2001-2002

Total

NESARC-III,
2012-2013

4.1 (0.15)

9.5 (0.27)

Male

5.6 (0.24)

12.3 (0.40)

Female

2.6 (0.15)

6.9 (0.29)

18-29

10.5 (0.47)

21.2 (0.67)

30-34

4.1 (0.24)

10.1 (0.41)

45-64

1.6 (0.15)

5.9 (0.28)

≥65

0.0 (0.02)

1.3 (0.22)

Sex

Age, y

Race/ethnicity

Statistical Analyses
Weighted cross-tabulations estimated the prevalence of marijuana use and marijuana use disorder in the total samples and
in subsamples. To account for the complex sample design of
NESARC and NESARC-III, SUDAAN 11.0.151 was used to produce standard errors of the prevalence estimates for each survey. These were used to test differences in prevalence between the surveys, using pairwise t tests for independent
samples.

White

4.1 (0.17)

9.4 (0.34)

Black

4.7 (0.35)

12.7 (0.64)

Native American

7.0 (1.15)

17.1 (2.32)

Asian

3.1 (0.54)

5.0 (0.59)

Hispanic

3.3 (0.31)

8.4 (0.50)

Education
<High school

4.5 (0.38)

9.7 (0.51)

High school

4.0 (0.26)

10.4 (0.43)

Some college

4.0 (0.17)

9.1 (0.32)

Married

2.1 (0.13)

5.5 (0.24)

Widowed/separated

3.4 (0.30)

8.3 (0.40)

10.5 (0.41)

21.0 (0.65)

0-19 999

6.3 (0.34)

15.6 (0.61)

20 000-34 999

4.2 (0.28)

9.8 (0.47)

35 000-69 999

3.4 (0.23)

8.4 (0.33)

≥70 000

2.8 (0.24)

5.9 (0.33)

Urban

4.3 (0.18)

10.1 (0.27)

Rural

3.3 (0.27)

7.2 (0.53)

Northeast

4.3 (0.30)

10.7 (0.53)

Midwest

4.1 (0.25)

9.0 (0.64)

South

2.9 (0.19)

7.7 (0.43)

West

5.6 (0.43)

11.9 (0.50)

Marital status

Results

Not married

Past-Year Marijuana Use

Income, $

Past-year marijuana use was reported by 4.1% in 2001-2002
and 9.5% in 2012-2013, a significant increase between 20012002 and 2012-2013 (Table 1). Significant increases were seen
across all population subgroups. Comparing 2001-2002 with
2012-2013, increases were particularly notable among women
(2.6% vs 6.9%), black individuals (4.7% vs 12.7%), Hispanic individuals (3.3% vs 8.4%), those in the South (2.9% vs 7.7%),
and middle-aged (1.6% vs 5.9%) and older (0.04% vs 1.3%)
adults.

Urbanicity

Region

Past-Year DSM-IV Marijuana Use Disorder
The prevalence of DSM-IV marijuana use disorder increased
significantly between 2001-2002 (1.5%) and 2012-2013 (2.9%),
nearly doubling between the 2 surveys (Table 2). Within population subgroups, increases between 2001-2002 and 20122013 were statistically significant with few exceptions. Groups
in which the magnitude of increase was most notable included those aged 45 to 64 years (0.4% vs 1.3%); black individuals (1.8% vs 4.6%); Hispanic individuals (1.2% vs 2.8%);
those with the lowest income (2.3% vs 5.4%); and those in the
South (1.0% vs 2.6%).

Past-Year DSM-IV Marijuana Use Disorder Among Marijuana
Users
The prevalence of past-year DSM-IV marijuana use disorder
among users was 35.6% in 2001-2002 and 30.6% in 20122013, a significant decrease (Table 3). In addition, decreases
were found in almost all population subgroups, although sigjamapsychiatry.com
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Abbreviation: NESARC, National Epidemiologic Survey on Alcohol and Related
Conditions.
a

All comparisons of 2001-2002 and 2012-2013 indicate significant differences,
P < .05.

nificant only in some, including men, those aged 18 to 29 years,
white individuals, black individuals, those never married, those
in the mid-income range, those in urban areas, and those in
the Northeast and Midwest.

Discussion
In 2012-2013, 9.52% of US adults used marijuana in the past
year, and 2.8% had a diagnosis of DSM-IV marijuana use disorder. Thus, nearly 3 of every 10 marijuana users had a diag(Reprinted) JAMA Psychiatry December 2015 Volume 72, Number 12
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Table 2. Past-Year Prevalence of DSM-IV Marijuana Use Disorder (Abuse
or Dependence) by Sociodemographic Characteristics, 2001-2013
% (SE)
Sociodemographic
Characteristics

NESARC Wave 1,
2001-2002

NESARC-III,
2012-2013

Total

1.5 (0.08)

2.9 (0.13)a

Male

2.2 (0.14)

a

4.2 (0.21)

Female

0.8 (0.07)

1.7 (0.13)a

Table 3. Past-Year Prevalence of DSM-IV Marijuana Use Disorder (Abuse
or Dependence) Among Past-Year Marijuana Users by Sociodemographic
Characteristics, 2001-2013
% (SE)

Sex

NESARC-III,
2012-2013

Total

35.6 (1.37)

30.6 (1.04)a

Male

38.9 (1.86)

34.2 (1.26)a

Female

29.2 (2.03)

24.61 (1.46)

Age, y

a

18-29

4.4 (0.30)

7.5 (0.45)

30-34

1.2 (0.12)

2.9 (0.21)a

18-29

42.1 (1.97)

35.4 (1.81)a

0.4 (0.08)

a

1.3 (0.15)

30-34

27.9 (2.63)

29.0 (1.81)

0.3 (0.10)

45-64

25.8 (4.22)

22.6 (2.17)

≥65

27.3 (15.77)

23.8 (5.54)

45-64
≥65

0.0 (0.01)

Race/ethnicity

Race/ethnicity

a

White

1.4 (0.10)

2.7 (0.16)

Black

1.8 (0.22)

4.6 (0.39)a

White

34.4 (1.81)

28.9 (1.34)a

Native American

3.4 (0.78)

5.5 (1.46)

Black

38.6 (3.64)

35.8 (2.27)a

Asian

1.0 (0.37)

1.3 (0.28)a

Native American

48.8 (7.82)

31.9 (6.02)

1.2 (0.17)

a

Asian

31.0 (10.23)

26.0 (4.57)

Hispanic

37.1 (3.45)

33.3 (1.89)

a

Education
<High school

39.6 (3.37)

34.0 (2.86)

High school

43.1 (2.62)

35.0 (1.90)

Some college

30.3 (1.72)

27.7 (1.30)

Hispanic

2.8 (0.23)

Education
<High school

1.8 (0.23)

3.3 (0.34)

High school

1.7 (0.15)

3.7 (0.27)a

1.2 (0.09)

a

Some college

2.5 (0.15)

Marital status
Married

0.6 (0.07)

1.4 (0.12)

Marital status

Widowed/separated

1.1 (0.17)

2.3 (0.25)a

Married

30.0 (2.73)

25.6 (1.80)

4.2 (0.27)

a

Widowed/separated

31.3 (3.92)

27.5 (2.36)

Not married

40.0 (1.89)

34.9 (1.46)a

Not married

a

7.3 (0.38)

Income, $
0-19 999
20 000-34 999

Income $

2.3 (0.18)

5.4 (0.35)a

1.4 (0.16)

a

0-19 999

36.7 (2.27)

34.6 (1.57)

a

34.5 (3.02)

28.6 (2.10)

2.8 (0.26)

35 000-69 999

1.3 (0.14)

2.5 (0.17)

20 000-34 999

≥70 000

0.9 (0.11)

1.5 (0.15)a

35 000-69 999

38.0 (2.80)

29.7 (1.85)a

≥70 000

30.8 (3.08)

26.0 (2.31)

Urban

1.5 (0.09)

a

3.1 (0.13)

Urbanicity

Rural

1.4 (0.18)

2.3 (0.26)a

Urban

34.4 (1.41)

30.3 (1.09)a

Rural

41.9 (4.01)

32.0 (2.60)

Northeast

37.9 (2.67)

29.2 (2.69)a

Midwest

39.4 (2.64)

30.7 (2.44)a

South

33.1 (2.82)

33.8 (1.75)

West

33.3 (2.63)

28.1 (1.62)

Urbanicity

Region

Region

a

Northeast

1.6 (0.16)

3.1 (0.30)

Midwest

1.6 (0.15)

2.8 (0.28)

South

1.0 (0.10)

2.6 (0.24)

West

1.9 (0.25)

3.4 (0.22)a

a

Abbreviation: NESARC, National Epidemiologic Survey on Alcohol and Related
Conditions.
P < .05, 2001-2002 compared with 2012-2013.

Abbreviation: NESARC, National Epidemiologic Survey on Alcohol and Related
Conditions.
a

nosis of a marijuana use disorder (approximately 6 846 000
million Americans). Further, since 2001-2002, the prevalence of adult past-year marijuana use and past-year marijuana use disorders increased markedly; the prevalence of pastyear marijuana use more than doubled, while the increase was
nearly 2-fold in the prevalence of past-year marijuana use disorder. Because no increase in the risk for marijuana use disorders was found among users (in fact, the risk decreased
among users), the increase in prevalence of marijuana use disorders can be attributed to the increase in marijuana users between the 2 surveys.
4

NESARC Wave 1,
2001-2002

Sex

Age, y

a

Sociodemographic
Characteristics

P < .05, 2001-2002 compared with 2012-2013.

These results differ from the comparison of marijuana use
and marijuana use disorders among US adults between 19911992 and 2001-2002.28 In that comparison, the prevalence of
marijuana use was stable, while the prevalence of marijuana
use disorders increased. Thus, the increase in risk for marijuana use disorders occurred only among users. This increase
among users was attributed to the increasing potency of Δ-9THC in marijuana28 between the 2 surveys, assuming that
greater potency increases reinforcing effects. However, while
Δ-9-THC potency in marijuana continued to increase from
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2001-2002 to 2012-2013,32,33 the risk for marijuana use disorder among users decreased. Perhaps for marijuana, once a certain strength is reached, further potency no longer increases
the reinforcing effects, an explanation consistent with findings that marijuana users titrate smoking behaviors, eg, inhalation, to compensate for potency.52,53 Further research is warranted to clarify this issue. Explanations for the decreased
prevalence among users may also include greater medical or
experimental-only users in 2012-2013. These and other explanations merit investigation.
The 2001-2002 to 2012-2013 period saw a substantial increase in the prevalence of marijuana use, and because marijuana use disorder prevalence did not increase among users,
the findings indicate that the increased prevalence of marijuana use disorder over the last decade can be attributed to the
increased prevalence of marijuana users in the general population. With a greater proportion of adults at risk for marijuana use disorders because they were users, a greater proportion of them developed disorders. This parallels national
increases in marijuana use disorders54 and other marijuanarelated problems17,19 found in other studies over the same general period. Identifying factors leading to these increases is crucial to reversing the trends and preventing future increases.
One possible factor is changes in the belief that marijuana use
is risky, the prevalence of which has decreased sharply among
adults and adolescents in recent years.5,6 Given the robust connection between beliefs about riskiness and actual use,55
changes in such beliefs may play an important role. Therefore, public education about the risks of marijuana use, presented in a reasonable, balanced manner,56 appears increasingly important to counteract public beliefs that marijuana use
is harmless.
Further, changing attitudes may also underlie the movement toward marijuana legalization, now enacted in 23 states
for medical purposes and in 4 states for recreational
purposes.1-3 Passage of these and additional laws may further
change attitudes and beliefs in a permissive direction, as suggested in one study,57 an issue requiring further research. Further, while the details of state marijuana laws vary58,59 and arguments are made both for and against these legal changes,60-62
all forms of legalization increase the availability of marijuana
in some manner. Medical marijuana laws have little effect on
adolescent recreational marijuana use3,63-66 but may affect
adult risk.66 A concern about greater legalization for recreational use is that financial interests in marijuana sales and tax
revenue could promote increased use. Our study clearly cannot predict the impact of further legalization. However, using
alcohol and nicotine as models, changes in laws and policies
(eg, minimum legal drinking age and smoke-free laws) do appear related to changes in use and consequences, suggesting
that the legal status of marijuana could influence the risk for
marijuana use disorders, particularly if legalization of recreational marijuana alters attitudes and permits financial interests to override public health and safety concerns.61,67 Thus,
advocating for public health interests and educating policy
makers and the public about the risk of marijuana use disorders and other consequences appears crucial in the ongoing
debate over marijuana legalization.
jamapsychiatry.com
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Black and Hispanic individuals showed especially notable increases in the prevalence of marijuana use and marijuana use disorders, trends consistent with other studies showing that adolescent marijuana use is now more prevalent in
black than white individuals.68-70 Reasons for this are important to identify. Part of the explanation may lie in the widening income gap between white and black and Hispanic individuals during71 and after72 the 2008 recession, possibly
leading to increased minority stress and demoralization and
substance use as a coping mechanism.73-75 Increasing economic disparity of black and Hispanic individuals relative to
white individuals may also have exacerbated neighborhood environmental factors (neighborhood disorder, violence, and visible drug sales) that increase the risk for adolescent marijuana use75 and may also apply to adults. Compared with white
individuals, minorities may also hold different attitudes toward marijuana (eg, viewing marijuana positively as a “natural” product76) also warranting investigation.
When examined by age, young adults were at highest risk
for marijuana use disorder in both surveys. Clearly, concerns
about this age group continue,7 with prevention and intervention efforts for this group critically needed. However, the relative increases in adults aged 45 to 64 years and 65 years and
older were much greater than the increases in young adults.
Older adults are also at increased risk for adverse consequences of marijuana use, including intoxicated driving,77 injury other than road crash,78 and worse treatment outcome for
trauma79 and depression.80 Therefore, concerns about increases in marijuana use and marijuana use disorder among
middle-aged and older adults are warranted.
The findings of this study contrast with National Survey
on Drug Use and Health (NSDUH) data suggesting that the
prevalence of marijuana use increased only 12% from 2002 to
2012,6 and that the prevalence of marijuana use disorders did
not increase (1.6% in 200281 and 1.5% in 201270). The explanation of these different findings is not clear. The AUDADIS reliability and validity are supported through extensive published testing.41-50 The AUDADIS includes many more items
on marijuana use disorders than the NSDUH instrument; thus,
more thorough probing of substance disorder criteria may give
AUDADIS better sensitivity than the NSDUH measure,82 potentially enabling NESARC/NESARC-III to better detect increases in marijuana use disorder over time than NSDUH. The
NESARC/NESARC-III findings are more consistent than NSDUH with other studies showing increases (eg, marked national increases of cannabis use disorders in US veterans
[2002-2009],54 a 62% increase in emergency department visits involving marijuana [2004-2011],19 and a 3-fold increase in
cannabis involvement in fatal car crashes [1999-2010]).17 The
consistency of the NESARC/NESARC-III findings with these
other national increases supports the validity of the NESARC/
NESARC-III findings. Further, NSDUH prevalence estimates before 2002 cannot be used in time trend analyses owing to
changes in NSDUH methods, and no other sources of information are available on long-term time trends in the prevalence of past-year DSM-IV marijuana use disorder. Therefore,
the combined information from the earlier 1991-1992 National Longitudinal Alcohol Epidemiologic Survey/NESARC
(Reprinted) JAMA Psychiatry December 2015 Volume 72, Number 12
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comparison28 with the present NESARC/NESARC-III comparison represents a unique resource for examining change in
prevalence of marijuana use disorders from studies with similar methods and measures during a period spanning 20 years.
If the prevalence of marijuana users in the adult general
population continues to increase, then the numbers of those
with marijuana use disorders may increase as well. As is the
case for addiction to other substances, most individuals with
marijuana use disorders in the general population go untreated. Less is known about the efficacy of evidence-based
behavioral treatments for marijuana use disorders than for
other substances, although reviews suggest the efficacy of such
treatments.83,84 In addition, a review suggested the potential
value for pharmacotherapy with preparations containing THC,
although indicating that additional studies were needed given
increasing demand. 85 Development of efficacious treatments and the methods to disseminate them into community health care settings are critically needed.
Study limitations were noted. NESARC/NESARC-III lacked
biological testing for substances and excluded the literally
homeless86 and some institutionalized individuals, as do most
large general population surveys. Also, AUDADIS-5 interviewers were not clinicians. However, AUDADIS DSM-IV marijuana use diagnoses are related to considerable disability and
comorbidity.22,87,88 Further, a NESARC-III substudy comparing AUDADIS and clinician diagnoses of 12-month marijuana
disorder showed nearly identical prevalence and good
concordance,50 suggesting valid diagnostic assessment of a
clinically meaningful condition. Additionally, the NESARCIII response rate was acceptable (60.1%) but lower than for NESARC. Weighting that compensated for nonresponse facilitated comparisons between the surveys. However, surveys with
lower response rates may miss more substance abusers,89 potentially leading to lower prevalence. If this happened in NESARC-III, then the NESARC/NESARC-III differences we found
may actually underestimate the true differences. Additionally, employers of NESARC and NESARC-III interviewers differed (Census and Westat, respectively); whether having dif-
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ferent employers of the interviewers affected participant
responses is unknown. However, NESARC and NESARC-III were
both presented to respondents as voluntary surveys conducted under the auspices of the US government, possibly mitigating this difference. Finally, this study did not examine
changes in past-year frequency of use, specific DSM-IV abuse
or dependence criteria, severity of disorder, other aspects of
use, or risk factors. Future studies should address changes in
these to determine whether they assist in explaining the results. The study also did not examine NESARC/NESARC-III differences by DSM-5 severity levels. The DSM-5 marijuana disorder criteria, published in 2013, were not known in 2001, and
thus not all DSM-5 criteria were included in the 2001-2002 NESARC.
The limitations of the study were counterbalanced by numerous strengths, including use of AUDADIS in both surveys,
assessment of more than 79 000 participants, and the fact that
this was a unique source of information on time trends during a period when laws and attitudes toward marijuana were
changing rapidly. The study findings provide a context for investigation of how demographic, clinical, and other risk factors for marijuana use disorders may have changed over time.

Conclusions
In summary, while many Americans think prohibition of recreational marijuana should be ended,4 this study and others
suggest caution and the need for public education about the
potential harms in marijuana use, including the risk for addiction. As is the case with alcohol, many individuals can use marijuana without becoming addicted. However, the clear risk for
marijuana use disorders among users (approximately 30%) suggests that as the number of US users grows, so will the number of those experiencing problems related to such use. This
information is important to convey in a balanced manner to
health care professionals, policy makers, and the public.
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