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I ORIGINAL CONTRIBUTION

Prevalence of Marijuana Use Disorders

in the United States
1991-1992 and 2001-2002

Wilson M. Compton, MD, MPE
Bridget F. Grant, PhD, PhD
James D. Colliver, PhD

Meyer D. Glantz, PhD
Frederick S. Stinson, PhD

ARIJUANA HAS BEEN THE
most common illicit sub-
stance used in the United
States for several de-
cades."” Understanding changes in the
use of marijuana over time is important
for a number of reasons. Marijuana use
is associated with impaired educational
attainment,’ reduced workplace produc-
tivity,* and increased risk of use of other
substances.” Marijuana use plays a ma-
jor role in motor vehicle crashes® and has
adverse effects on the respiratory and car-
diovascular systems.”*°
Marijuana use also is a necessary, al-
though not a sufficient, condition for
developing marijuana abuse and de-
pendence as defined in the Diagnostic
and Statistical Manual of Mental Disor-
ders, Fourth Edition (DSM-I1V), which
are clear indicators of problems in and
of themselves." Marijuana abuse is de-
fined in the DSM-IV as repeated in-
stances of use under hazardous condi-
tions; repeated, clinically meaningful
impairment in social/occupational/
educational functioning, or legal prob-
lems related to marijuana use. Mari-
juana dependence is defined in the
DSM-1V as increased tolerance, com-
pulsive use, impaired control, and
continued use despite physical and psy-
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Context Among illicit substance use disorders, marijuana use disorders are the most
prevalent in the population. Yet, information about the prevalence of current Diag-
nostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-I1V) mari-
juana use disorders and how prevalence has changed is lacking.

Objective To examine changes in the prevalence of marijuana use, abuse, and de-
pendence in the United States between 1991-1992 and 2001-2002.

Design, Setting, and Participants Face-to-face interviews were conducted in 2
large national surveys conducted 10 years apart: the 1991-1992 National Longitudi-
nal Alcohol Epidemiologic Survey (INLAES] n=42862) and the 2001-2002 National
Epidemiologic Survey on Alcohol and Related Conditions (INESARC] n=43093).

Main Outcome Measures Rates of past year marijuana use, abuse, and depen-
dence.

Results Among the adult US population, the prevalence of marijuana use remained
stable at about 4.0% over the past decade. In contrast, the prevalence of DSM-IV
marijuana abuse or dependence significantly (P=.01) increased between 1991-1992
(1.2%) and 2001-2002 (1.5%), with the greatest increases observed among young
black men and women (P<.001) and young Hispanic men (P =.006). Further, mari-
juana use disorders among marijuana users significantly increased (P =.002) in the ab-
sence of increased frequency and quantity of marijuana use, suggesting that the con-
comitant increase in potency of delta-9-tetrahydrocannabinol (A°-THC) may have
contributed to the rising rates.

Conclusions Despite the stability in the overall prevalence of marijuana use, more adults
in the United States had a marijuana use disorder in 2001-2002 than in 1991-1992. In-
creases in the prevalence of marijuana use disorders were most notable among young
black men and women and young Hispanic men. Although rates of marijuana abuse and
dependence did not increase among young white men and women, their rates have re-
mained high. The results of this study underscore the need to develop and implement
new prevention and intervention programs targeted at youth, particularly minority youth.

JAMA. 2004,291:2114-2121 Www.jama.com

chological problems caused or exacer-  crease the risk of other serious conse-

bated by use. Beyond the seriousness
of these disorders in their own right,
marijuana abuse and dependence in-

quences, most significantly, major
mood, anxiety, and personality psy-
chopathology.'***
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Despite the seriousness of DSM-IV
marijuana abuse and dependence, no
long-term trend information is avail-
able about whether the prevalence of
these disorders is increasing, decreas-
ing, or remaining stable in the United
States. Such information was recently
added to the National Household Sur-
vey on Drug Abuse, but this has only
been since 2000.' For public health
efforts, accurate information on
changes in potentially vulnerable
groups may highlight the need for
focused planning on both a national
and local level and form the basis of
rational, scientifically based preven-
tion and intervention programs. The
current study was designed, in part, to
address this gap.

To assess changes in marijuana use,
abuse, and dependence in the US popu-
lation, we compared data from the 1991-
1992 National Longitudinal Alcohol Epi-
demiologic Survey ([NLAES] n=42862)
and the 2001-2002 National Epidemio-
logic Survey on Alcohol and Related
Conditions ([NESARC] n=43093).1516
Both surveys were conducted by the Na-
tional Institute on Alcohol Abuse and Al-
coholism (NIAAA). Because changes in
the prevalence of marijuana use may not
reflect changes in the prevalence of mari-
juana use disorders, rates are pre-
sented separately for marijuana use and
abuse or dependence in the total popu-
lation. To assess the risk of marijuana
abuse or dependence independent of
these baseline rates, conditional rates of
past-year marijuana abuse or depen-
dence among users also are presented.

METHODS
Samples

Both the 1991-1992 NLAES and the
2001-2002 NESARC are nationally rep-
resentative samples of the adult popu-
lation of the United States and have
been described in detail elsewhere.!>1°
The target population for each survey
was the civilian noninstitutionalized
population, 18 years and older, resid-
ing in the United States. The field-
work for both studies was conducted
by the US Census Bureau, under the
direction of NIAAA staff. For the

©2004 American Medical Association. All rights reserved.
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NESARC, the overall survey response
rate was 81% and for the NLAES, 90%.
The NESARC’s sample consisted of
655 primary sampling units (PSUs);
however, in the final NESARC data-
file, only 435 PSUs are shown because
smaller PSUs were collapsed to mini-
mize disclosure risks. The NLAES
sample consisted of 198 PSUs. Over-
sampling of blacks and Hispanics in the
NESARC and of blacks in the NLAES,
completed at the design phase, in-
creased the proportion of each of these
groups in the total samples. In the fi-
nal selection phase, 1 individual was
randomly selected from a list of per-
sons living in the household. At this
stage of the survey, young adults (ages
18-24 years in the NESARC and ages
18-29 years in the NLAES) were over-
sampled at a rate of 2.25:1.00.

The complex sampling design neces-
sitated weighting the data from both sur-
veys to reflect the probability of the fol-
lowing: selection of a PSU within
stratum, selection of housing units
within the sample PSU, oversampling of
young adults, and nonresponse at the
household and person levels. The
NESARC data were also adjusted to re-
duce the variance arising from select-
ing 2 PSUs to represent an entire stra-
tum. The weighted data for both groups
were then adjusted to be representative
of the US population for a variety of so-
cioeconomic variables including re-
gion, age, sex, and race/ethnicity using
the Decennial Census of Population and
Housing (1990 for the NLAES and 2000
for the NESARC). All potential NE-
SARC respondents were informed in
writing about the nature of the survey,
the statistical uses of the survey data,
the voluntary aspect of their par-
ticipation, and the federal laws that rig-
orously provided for the strict con-
fidentiality of the identifiable survey
information. Those respondents con-
senting to participate after receiving this
information were interviewed. The re-
search protocol, including informed con-
sent procedures, received full ethical re-
view and approval from the US Census
Bureau and US Office of Management
and Budget.

Interviewers and Training
All interviews for both the NLAES and
NESARC were conducted by profes-
sional interviewers from the US Cen-
sus Bureau. On average, the 1000
NLAES and 1800 NESARC interview-
ers had 5 years of survey administra-
tion experience. All completed a 5-day
self-study course followed by a 5-day in-
person training session at one of the US
Census Bureau’s 12 regional offices.
Quality of interviewing was en-
sured by regional supervisors who re-
contacted a random 10% of all respon-
dents by telephone and reasked a set of
30 questions from different parts of the
interview to verify answers.

Diagnostic Assessment

All diagnoses in the NLAES and NE-
SARC were made according to the cri-
teria of the DSM-IV using the NIAAA
Alcohol Use Disorder and Associated Dis-
abilities Interview Schedule-DSM-1V Ver-
sion (AUDADIS-1V), a fully structured
diagnostic interview designed for use
by professional interviewers who are
not clinicians.'” Although the DSM-IV
classification was not published until
1994, proposed diagnostic criteria for
DSM-IV marijuana abuse and depen-
dence were published by the Ameri-
can Psychiatric Association prior to the
fieldwork for the NLAES and were in-
corporated into the AUDADIS-IV in
their entirety.'® What was not known
at the time was which diagnostic cri-
teria would be assigned to the abuse or
dependence categories. However, since
all proposed DSM-IV diagnostic crite-
ria had been incorporated into the
AUDADIS-1V, computer algorithms
were able to produce diagnoses of abuse
and dependence that accurately repre-
sented the placement of the criteria
within abuse and dependence catego-
ries of the final DSM-IV revision.

The NLAES and NESARC included
the same core questions to assess mari-
juana abuse and dependence. One mi-
nor difference is that, in the NLAES, du-
ration associated with a particular
criterion was assessed separately from
the criterion itself. For example, if a re-
spondent endorsed a particular crite-
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rion symptom for marijuana, the next
question asked whether that criterion
had happened more than once with
marijuana. In the NESARC, duration as-
sociated with marijuana abuse and de-
pendence criteria was embedded di-
rectly into the symptom questions.
Another difference is that, in the
NLAES, the AUDADIS-IV was admin-
istered using a paper-and-pencil instru-
ment, while in the NESARC, the
AUDADIS-IV was computerized and re-
sponses were entered directly into lap-
top computers. However, in both stud-
ies, all questions were asked by highly
trained interviewers. Thus, the com-
puterization did not change the way
respondents were exposed to the ques-
tions.

In the AUDADIS-IV, symptom ques-
tions associated with DSM-IV abuse and
dependence were asked separately for
marijuana and each other substance.
Consistent with DSM-IV, past-year di-
agnoses of marijuana abuse required a
respondent to report at least 1 of the 4
criteria of marijuana abuse within the
12 months prior to the interview.'!
These included recurrent marijuana use
resulting in failure to fulfill major role
obligations, recurrent marijuana use in
physically hazardous situations, recur-
rent marijuana-related legal prob-
lems, and continued marijuana use de-
spite having persistent or recurrent
social or interpersonal problems caused
by or exacerbated by use. The diagno-
sis of marijuana dependence required
that at least 3 criteria from a list of 6
during the preceding 12 months be met:
(1) need for increased amounts of mari-
juana to achieve the desired effect or
markedly diminished effect with con-
tinued use of the same amount of mari-
juana; (2) using marijuana in larger
amounts or over a longer period than
intended; (3) persistent desire or un-
successful efforts to cut down or re-
duce marijuana use; (4) a great deal of
time spent obtaining, using, or recov-
ering from the effects of marijuana; (5)
giving up important social, occupa-
tional, or recreational activities in fa-
vor of using marijuana; and (6) con-
tinued marijuana use despite persistent

2116 JAMA, May 5, 2004—Vol 291, No. 17 (Reprinted)

or recurrent physical or psychological
problems caused or exacerbated by use.

Consistent with the DSM-IV, diag-
noses of marijuana abuse and depen-
dence were mutually exclusive. A mari-
juana dependence diagnosis preempts
a diagnosis of marijuana abuse. Thus,
respondents classified with marijuana
abuse had marijuana abuse only, and
respondents classified as dependent in-
cluded those who were dependent with
and without abuse. Because the DSM-IV
does not include specific criteria for
marijuana withdrawal, no criterion for
marijuana withdrawal is included in the
diagnosis and the typical list of 7
DSM-IV dependence criteria is re-
duced to 6 criteria for marijuana. While
anumber of studies have indicated that
a withdrawal syndrome can be de-
fined and assessed for marijuana,’**
this point has not yet been fully re-
solved. Our method of diagnosing mari-
juana dependence is therefore consis-
tent with the DSM-IV in its current
standard form.

The reliability and validity of the AU-
DADIS-1V are well documented in nu-
merous national and international psy-
chometric studies conducted in clinical,
and particularly in general, popula-
tion studies, the population for which
it was designed.”** The psychometric
properties of the AUDADIS-IV alcohol
and drug modules also were shown to
be good in numerous countries in the
World Health Organization/National
Institutes of Health Joint Project on Re-
liability and Validity.?>**28-2

Data Analysis

To account for the complex sample de-
signs of both the NLAES and NESARC,
SUDAAN software was used to esti-
mate standard errors of all prevalence
estimates in both studies across sex, age,
and race-ethnic subgroups of the popu-
lation.”® Prevalence estimates and stan-
drad errors, derived separately for the
NLAES and NESARC, were compared
using ¢ tests designed for independent
samples. To take into account the sam-
pling design, all standard errors of the
prevalence estimates were calculated us-
ing SUDAAN, a software program that

uses Taylor series linearization to make
adjustments for weighted data. In all
cases, results are not displayed when
standard errors are greater than or equal
to 50% of the weighted prevalence be-
cause these are too imprecise to be re-
liable.

RESULTS
Past-Year Marijuana Use

Past-year marijuana use was reported
by 4.0% of the respondents in the 1991-
1992 NLAES and 4.1% of the respon-
dents in the 2001-2002 NESARC
(TABLE 1). Marijuana use did not sig-
nificantly increase in the full sample or
among males or females, or among
whites, blacks, or Hispanics overall.
However, some subgroups did show
significant increases and no sub-
groups showed significant decreases. In-
creased rates of marijuana use were ob-
served among 18- to 29-year-old black
and Hispanic women. The prevalence
of marijuana use also increased signifi-
cantly over the last decade among 45-
to 64-year-old men and women over-
all and white men and black women in
this age group.

Past-Year Marijuana Abuse

and Dependence

In both the NLAES and NESARC, past-
year marijuana abuse was more com-
mon than dependence. For the total
population in 1991-1992 (the NLAES),
past-year prevalence of marijuana abuse
was 0.9% and dependence was 0.3%.
Similarly, in 2001-2002 (the NESARC),
past-year marijuana abuse was re-
ported by 1.1% and dependence by 0.4%.
This pattern of abuse, representing ap-
proximately 75% to 80% of the total
marijuana use disorder cases, was con-
sistent across age, sex, and race-ethnic
subgroups, and all further results are de-
scribed for combined abuse and depen-
dence rates (TABLE 2). For instance, in
the total population, past-year preva-
lence of marijuana abuse or depen-
dence increased from 1.2% in 1991-
1992 t0 1.5% in 2001-2002 (P=.01). This
can be translated into an increase from
2.2 million to 3.0 million, respectively,
in terms of population estimates.

©2004 American Medical Association. All rights reserved.
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While most subgroups showed in-
creases over the decade, these reached
statistical significance for females,
blacks, Hispanics, and those ages 18 to
29 years and 45 to 64 years overall, for
18- to 29-year-old women, for 45- to
64-year-old men, for black men and
women overall, for 18- to-29-year-old
black men and women, and for His-
panic men and Hispanics ages 18 to 29
years overall as well as 18- to-29-year-
old Hispanic men.

Past-Year Marijuana Abuse and
Dependence Among Past-Year
Marijuana Users

Among past-year marijuana users, over-
all rates of past-year abuse or depen-
dence increased from 30.2% in 1991-
1992 to 35.6% in 2001-2002 (P<.01)
(TABLE 3). Almost without exception,

PREVALENCE OF MARIJUANA USE DISORDERS

the conditional rates of abuse or de-
pendence were larger in the more re-
cent survey, although not all increases
were significant. However, significant
increases in the prevalence of mari-
juana abuse or dependence among us-
ers were found for both males (33.9%
to 38.9%) and females (22.7% to
29.2%), and most notably among 18-
to 29-year-old black men (21.8% to
43.0%), 18- to 29-year-old black women
(19.1% to 47.2%), and 18- to 29-year-
old Hispanic men (29.8% to 53.7%).

COMMENT

The results of this study show that mari-
juana use in the total adult population
has remained substantially un-
changed over the decade from 1991-
1992 to 2001-2002. However, signifi-
cant increases in use among some

subgroups are important to note, for in-
stance, young black and Hispanic
women. In contrast to the results for use
among the overall population, rates of
abuse or dependence increased from
1991-1992 to 2001-2002. What is per-
haps even more significant is that mari-
juana abuse or dependence increased
among marijuana users by 18% from
30.2% in 1991-1992 to 35.6% in 2001-
2002.

These results, taken together, sug-
gest that factors affecting addiction po-
tential are operating to produce the in-
crease in prevalence in marijuana abuse
or dependence. A number of factors
could have led to increases in addic-
tion potential, operating either inde-
pendently or conjointly. The first is
increased marijuana potency. The po-
tency of delta-9-tetrahydrocannabinol

Table 1. Past-Year Prevalence of Marijuana Use, NLAES 1991-1992 and NESARC 2001-2002*

Men

Women

Total

Sociodemographic

I
Characteristic NLAES, % (SE)

1
NESARC, % (SE)

[
NLAES, % (SE)

1
NESARC, % (SE)

[ ]
NLAES, % (SE)  NESARC, % (SE)

Total 5.5(0.22) 5.6 (0.24) 2.5(0.12) 2.6 (0.14) 4.0 (0.13) 4.1 (0.15)
Age group, y
18-29 12.1(0.68) 13.3(0.72) 6.4 (0.37) 7.8 (0.50)t 9.3 (0.41) 10.5 (0.47)t
30-44 6.1(0.35) 5.8 (0.42) 2.8 (0.20) 2.6 (0.22) 4.4 (0.20) 4.1(0.24)
45-64 0.8 (0.15) 2.5(0.26) 0.3 (0.07) 0.7 (0.10)% 0.6 (0.08) 1.6 (0.14)%
=65 0.1 (0.04) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
White
Total 5.7 (0.25) 5.7 (0.29) 2.7 (0.14) 2.6 (0.17) 4.2 (0.15) 4.1(0.17)
Age group, y
18-29 13.9 (0.81) 15.1 (0.98) 7.7 (0.50) 8.6 (0.66) 10.8 (0.51) 11.8(0.61)
30-44 6.5 (0.39) 6.2 (0.53) 3.1(0.24) 2.9 (0.30) 4.8 (0.23) 4.5 (0.31)
45-64 0.8 (0.17) 2.5(0.31)t 0.3 (0.09) 0.6 (0.12) 0.5 (0.09) 1.6 (0.17)f
=65 0.0 (0.00) 0.0 (0.00)
Black
Total 6.1 (0.66) 6.9 (0.73) 2.1(0.26) 3.0 (0.32)t 3.9 (0.34) 4.7 (0.35)
Age group, y
18-29 10.4 (1.50) 14.2 (1.94) 3.4 (0.59) 6.8 (0.97)t 6.6 (0.79) 10.1 (1.03)
30-44 6.8 (1.20) 6.4 (1.01) 3.0(0.51) 3.0(0.52) 4.7 (0.62) 4.5(0.51)
45-64 1.8 (0.66) 3.0(0.76) 0.3(0.14) 1.1 (0.32)t 1.0(0.31) 1.9(0.37)t
=65 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.2 (0.11)
Hispanic
Total 3.9 (0.61) 4.6 (0.51) 1.3(0.25) 2.1(0.34) 2.6 (0.34) 3.3(0.31)
Age group, y
18-29 6.3 (1.22) 8.7 (1.03) (0.63) 5.1 (0.90)t (0.70) 7.1 0.7t
30-44 4.3(1.13) 3.3(0.63) (0.30) 0.9 (0.30) (0.63) 2.1(0.35)
45-64 o 1.0(0.32) S C S 0.7 (0.19)
=65 0.0 (0.0) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
Total§ n =982 n =996 n =640 n =607 n=1622 n = 1603

Abbreviations: NESARC, National Epidemiologic Survey on Alcohol and Related Conditions; NLAES, National Longitudinal Alcohol Epidemiologic Survey.
*Ellipses indicate that the estimate does not meet precision standard.

1P<.05, 1991-1992 compared with 2001-2002.

P<.01, 1991-1992 compared with 2001-2002.

§Unweighted number of past-year marijuana users in each group.
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(A°-THCQC) in confiscated marijuana
from police seizures increased by 66%
from 3.08% in 1992 to 5.11% in
2002.>**> Average potency of A>-THC
in these studies was consistently cal-
culated as the simple arithmetic mean
(ie, the sum of the A°~THC concentra-
tions divided by the number of
seizures), which is more useful in dis-
cerning changes over time relative to
normalized averages. This increase
could have led to greater addiction po-
tential for marijuana use disorders over
the last decade. Moreover, there was no
systematic change in the frequency of
marijuana use between 1991-1992 and
2001-2002: use every day or nearly ev-
ery day (18.7% and 21.7%); use 1 to 4
times per week (23.8% and 19.7%); use
1 to 3 times per month (22.6% and
20.2%); and 1 to 11 times per year

(34.9% and 38.4%). Similarly, very little
change in the usual quantity (ie, num-
ber of joints or joint equivalents) of
marijuana used on smoking days was
observed for each time period: 1 joint
(65.6% and 63.7%), 2 to 3 joints (26.9%
and 22.0%), 4 to 6 joints (4.0% and
8.1%), and 7 or more joints (3.5% and
6.2%). Increasing rates of marijuana use
disorders among marijuana users in the
absence of increased quantity and fre-
quency of use strengthens the argu-
ment that the increasing rates may be
attributable, in part, to increased po-
tency of marijuana.

The increased prevalence of mari-
juana use disorders among marijuana
users also may be due, in part, to in-
creases in marijuana use among the
youngest individuals observed in this
and other studies (such as the Moni-

toring the Future and the National Sur-
vey of Drug Use and Health studies)
during the past decade.'? The early on-
set of drug use has been consistently as-
sociated with greater risk of the devel-
opment of abuse and dependence.’>%%"
Thus, the marked increase in mari-
juana use among the youngest age
group may be linked to the increases
in abuse and dependence. These fac-
tors, combined with factors increas-
ing rates of marijuana use in certain
subgroups, are all possible explana-
tions of the increased prevalence in rates
of marijuana abuse and dependence
among marijuana users.

One of the most striking findings of
this study was that the rates of mari-
juana use disorders did not increase
among white young adults (ages 18-29
years), but did increase among young

- _______________________________________________________________________________________________]
Table 2. Past-Year Prevalence of DSM-IV Marijuana Abuse or Dependence, NLAES 1991-1992 and NESARC 2001-2002*

Men

Women

Total

Sociodemographic [

Characteristic NLAES,% (SE)

1
NESARC, % (SE)

[
NLAES, % (SE)

1
NESARC, % (SE)

[ !
NLAES, % (SE) NESARC, % (SE)

Total 1.9(0.14) 2.2(0.14) 0.6 (0.05) 0.8 (0.07)t 1.2 (0.07) 1.5 (0.08)t
Age group, y
18-29 5.1(0.46) 6.4 (0.51) 1.6 (0.18) 2.5(0.27)% 3.3(0.26) 4.4 (0.30)%
30-44 1.5(0.16) 1.7 (0.19) 0.6 (0.09) 0.7 (0.11) 1.0 (0.09) 1.2(0.12)
45-64 0.2 (0.08) 0.7 (0.15)% o 0.2 (0.06) 0.1 (0.04) 0.4 (0.08)t
=65 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
White
Total 2.1(0.17) 2.1(0.17) 0.6 (0.06) 0.7 (0.08) 1.3 (0.09) 1.4 (0.10)
Age group, y
18-29 3(0.60) 7.2 (0.69) 2.0(0.25) 2.7 (0.37) 4.2 (0.35) 4.9 (0.39)
30-44 1.6 (0.19) 1.7 (0.25) 0.6 (0.60) 0.7 (0.15) 1.1(0.11) 1.2(0.15)
45-64 o 0.7 (0.16) Ce Ce S 0.4 (0.08)
=65 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
BlaQﬁotal 1.3(0.28) 2.6 (0.40)% 0.4 (0.10) 1.2 (0.22)f 0.8 (0.14) 1.8 (0.22)f
Age group, y
18-29 2.3(0.71) 6.1 (1.19)% 0.7 (0.21) 3.2 (0.66) 1.4 (0.34) 4.5 (0.67)F
30-44 1.4 (0.48) 2.3 (0.56) 0.6 (0.23) 1.0(0.34) 1.0 (0.26) 1.6 (0.30)
45-64 0.4 (0.17)
=65 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)
Hispanic
Total 0.9 (0.26) 2.0 (0.30)% 0.3 (0.10) 0.4 (0.10) 0.6 (0.14) 1.2 (017)%
Age group, y
18-29 1.9 (0.65) 4.7 (0.79% 0.6 (0.25) 0.9 (0.27) 1.2 (0.35) 2.9 (0.46)t
30-44 0.9 (0.41) S 4(0.17) 5(0.21)
45-64 0.0 (0.00)
=65 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00) 0.0 (0.00)

Abbreviations: DSM-1V, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; NESARC, National Epidemiologic Survey on Alcohol and Related Conditions; NLAES,
National Longitudinal Alcohol Epidemiologic Survey.

*Ellipses indicate that estimate does not meet precision standard.

TP<.05, 1991-1992 compared with 2001-2002.

1P<.01, 1991-1992 compared with 2001-2002.

2118 JAMA, May 5, 2004—Vol 291, No. 17 (Reprinted) ©2004 American Medical Association. All rights reserved.

Downloaded from www.jama.com by guest on September 28, 2009


http://jama.ama-assn.org

adult black men and women and among
young adult Hispanic men. It should
also be noted that the prevalences of
marijuana use disorders among white
young adults have remained high, even
though these rates have not signifi-
cantly increased over the last decade.
The reasons for the rise in marijuana
use disorders among these minority
youth are not entirely known. Re-
cently, researchers have highlighted the
deleterious effects of acculturation on
marijuana and other drug use disorders
among the growing number of Hispan-
ics faced with adapting to a new cul-
ture.®** Lower educational and occupa-
tional expectations among minorities
have also been implicated in this re-
search. Alternatively, the growing num-
ber of minority youth attending college
over the last decade might have been ex-

PREVALENCE OF MARIJUANA USE DISORDERS

posed to the risks of marijuana use com-
monly noted among college students,
among whom the prevalence of past year
marijuana use has increased from 23.0%
to 30.0% over the last decade.”*
What is clear is that no single envi-
ronmental factor can explain the in-
creases in marijuana use disorders ob-
served in this study among certain
minority subgroups of the population.
Numerous environmental factors, in-
cluding sociodemographic (increases in
single-parent households, urbanicity),
socioeconomic (education, income), in-
dividual lifestyle (grades, truancy, reli-
gious commitment), and economic fac-
tors, are all likely to serve as mediators
of the observed changes.** A recent
study also has demonstrated that de-
creases in the perceived risk of harm-
fulness and in disapproval of mari-

juana use can explain the recent historic
changes in marijuana use among
youth.* With regard to putative eco-
nomic factors, recent studies have ex-
amined how changes in prices, taxes,
and policies affecting tobacco and alco-
holic beverages may have had an im-
pact on the prevalence of marijuana use
disorders.* For example, one study has
shown that increases occurring over the
past decade in the minimum drinking
age had the unintended consequence of
increasing marijuana use among high
school seniors.* Further research on
how prices and policies affecting to-
bacco and alcoholic beverages can affect
marijuana use among important sub-
groups of the population defined in
terms of race/ethnicity and other socio-
demographic and socioeconomic char-
acteristics is sorely needed and may help

|
Table 3. Past-Year Prevalence of DSM-/V Marijuana Abuse or Dependence Among Past-Year Marijuana Users, NLAES 1991-1992 and

NESARC 2001-2002*

Men

Women

Total

Sociodemographic [

Characteristic NLAES, % (SE)

1
NESARC, % (SE)

[
NLAES, % (SE)

1
NESARC, % (SE)

[ ]
NLAES, % (SE)  NESARC,% (SE)

Total 33.9 (1.83) 38.9 (1.86)F 22.7 (1.92) 29.2 (2.03)% 30.2 (1.35) 35.6 (1.37)F
Age group, y
18-29 41.6 (2.46) 47.8 (2.66)t 25.4 (2.59) 32.2 (2.78)t 36.0 (1.97) 421 (1.97)F
30-44 23.7 (2.22) 29.2 (3.25) 19.6 (2.94) 25.0 (3.81) 22.4(1.79) 27.9 (2.63)t
45-64 22.1(8.89) 27.0 (4.83) 21.7 (6.99) 16.9 (6.51) 25.8 (4.22)
=65 0 (0.00) 0 (0.00)
White
Total 36.7 (2.17) 37.6 (2.34) 22.1(2.10) 27.9 2.72)t 31.8 (1.63) 34.4 (1.81)
Age group, y
18-29 45.7 (2.90) 47.4 (3.29) 25.5 (2.91) 30.8 (3.64) 38.6 (2.36) 41.3 (2.45)
30-44 25.2 (2.52) 27.8 (3.76) 18.2 (3.10) 25.3 (4.73) 22.9 (2.01) 27.0 (3.11)
45-64 19.0 (10.73) 26.1 (5.26) S 24.0 (4.48)
=65 0 (0.00) 0 (0.00) 0.0 (0.00) 0 (0.00)
Black
Total 21.6 (4.29) 37.9 (4.76)f 20.1 (4.27) 39.9 (5.28)f 21.2 (3.28) 38.6 (3.64)f
Age group, y
18-29 21.8 (6.25) 43.0 (7.39)t 19.1 (5.87) 47.2 (6.41)f 21.0 (4.80) 445 (5.16)f
30-44 21.0 (6.36) 36.7 (6.53)1 21.0 (6.35) 33.5(9.13) 21.0 (4.76) 35.5 (5.50)1
45-64 24.4 (15.64) S 21.0(12.88) 18.4 (7.74)
=65 61.6 (23.77) 0 (0.00) 61.6 (23.77)
Hispanic
Total 24.1 (6.22) 44.8 (4.05)% 22.6 (7.63) 19.3 (4.56) 23.7 (6.11) 37.1 (3.45)t
Age group, y
18-29 29.8 (8.75) 53.7 6.77)t 20.5 (8.65) 18.3 (4.94) 27.1(6.74) 41.8 (4.84)t
30-44 s 26.0 (11.02) S 15.2 (6.41) 24.3 (9.10)
45-64 70.4 (29.45) 0.0 (0.00) 26.6 (11.91)
=65

Abbreviations: DSM-1V, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; NESARC, National Ep|dem\olog|c Survey on Alcohol and Related Conditions; NLAES,
National Longitudinal Alcohol Epidemiologic Survey.

*Ellipses indicate that estimate does not meet precision standard.

TP<.05, 1991-1992 compared with 2001-2002.

1P<.01, 1991-1992 compared with 2001-2002.
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explain the increases observed among
minority young adults.

Historical and cultural factors that
shape the life history of various racial/
ethnic minorities in the United States
are potentially equally important in un-
derstanding the observed changes.
Within this context, future research will
need to more fully address the extraor-
dinary heterogeneity within racial/
ethnic groups in the search for the ex-
planations of why rates of marijuana use
disorders increased among some mi-
nority young adults as opposed to white
young adults. For example, rates of
marijuana use disorders are likely to dif-
fer among Mexican Americans, Cu-
ban Americans, and Puerto Rican
Americans. Itis clear that achieving an
understanding of changes in the preva-
lence of marijuana use disorders among
minority young adults will require fur-
ther research and is an important pub-
lic health priority.

The results of this study indicate that
the vast majority of individuals who use
marijuana or have marijuana use dis-
orders are young. Despite this gener-
alization, this study is the first to re-
port significant increases in marijuana
use among 45- to 64-year-old men and
women combined as well as a modest
but significant increase in marijuana
abuse or dependence among 45- to 64-
year-old men. This indicates that the
upper age limit for marijuana use,
abuse, and dependence has shifted in
a meaningful way. Such a shift is con-
sistent with increased lifetime expo-
sure to marijuana availability in the
group who were adolescents in the late
1960s or early 1970s and were ages 45
to 64 years in 2001-2002. Given this
shift, the extent to which marijuana use
may be a contributing cause of illness
in the aging population deserves fur-
ther research attention.

The major findings from this study
have significant research and public
health implications. With regard to re-
search, more periodic epidemiologic ob-
servational studies are needed to rap-
idly detect emerging epidemics in
marijuana use disorders (and other drug
use disorders) as revealed in this study.

2120 JAMA, May 5, 2004—Vol 291, No. 17 (Reprinted)

The apparent epidemic of marijuana use
disorders among young adult minori-
ties has possibly been occurring for many
years and the failure to detect it sooner
lies in the lack of epidemiologic moni-
toring data. Concerning public health
implications, it is important to commu-
nicate that the increased potency of mari-
juana over the past decade may, in part,
be responsible for increases in abuse and
dependence among users. This is criti-
cal information for parents, teachers,
peers, physicians, and other health pro-
fessionals. From a broader public health
perspective, the results of this study
highlight the need to strengthen exist-
ing prevention and intervention efforts
and to develop and implement widely
new programs with the sex, racial/
ethnic, and age differentials observed in
this study in mind. Specifically, pro-
grams targeting young adults, espe-
cially black and Hispanic young adults,
need to be designed and tested for their
effectiveness as quickly as possible.

Author Contributions: Dr Grant, primary investiga-
tor on both the National Longitudinal Alcohol Epide-
miologic Survey (NLAES) and the National Epidemio-
logic Survey on Alcohol and Related Conditions
(NESARQ), had full access to all of the data in this study
and takes responsibility for integrity of the data and
the accuracy of the data analysis.

Study concept and design: Grant.

Acquisition of data: Grant, Stinson.

Analysis and interpretation of data: Compton, Grant,
Colliver, Glantz, Stinson.

Drafting of the manuscript: Compton, Grant.
Critical revision of the manuscript for important in-
tellectual content: Compton, Grant, Colliver, Glantz,
Stinson.

Statistical expertise:Grant, Colliver, Stinson.
Obtained funding: Compton, Grant.
Administrative, technical, or material support: Grant,
Colliver, Stinson.

Supervision: Grant.

Funding/Support: The National Epidemiologic Sur-
vey on Alcohol and Related Conditions (NESARC) is
funded by the National Institute on Alcohol Abuse and
Alcoholism (NIAAA) with supplemental support from
the National Institute on Drug Abuse (NIDA).

Role of the Sponsor: All data collection was per-
formed by the US Census Bureau under a contract from
the NIAAA. Data analysis and manuscript prepara-
tion were completed by the authors of this article, who
take responsibility for its content. Both NIAAA and
NIDA leadership approval submission of the manu-
script.

Disclaimer: The views and opinions expressed in this
report are those of the authors and do not necessar-
ily represent the views of the sponsoring agencies or
the US government.

REFERENCES

1. Substance Abuse and Mental Health Services Ad-
ministration. Results From the 2001 National House-
hold Survey on Drug Abuse, Volume I: Summary of

National Findings. Rockville, Md: Office of Applied
Studies; 2002. NHSDA Series H-17, DHHS Publica-
tion SMA 02-3758.

2. Johnston LD, O'Malley PM, Bachman JG. Moni-
toring the Future National Survey Results on Drug Use,
1975-2002. Bethesda, Md: National Institute on Drug
Abuse; 2003.

3. Lynskey M, Hall W. The effects of adolescent can-
nabis use on educational attainment: a review. Ad-
diction. 2000;95:1621-1630.

4. Lehman WE, Simpson DD. Employee substance
abuse and on-the-job behaviors. J Appl Psychol. 1992;
77:309-321.

5. Lynskey MT, Health AC, Bucholz KK, et al. Esca-
lation of drug use in early onset cannabis users vs co-
twin controls. JAMA. 2003;289:427-433.

6. National Highway Traffic Safety Administration.
Traffic Safety Facts 2001. Washington, DC: National
Highway Traffic Safety Administration; 2001.

7. Mittleman MA, Lewis RA, Maclure M, Sherwood
JB, Muller JE. Triggering myocardial infarction by mari-
juana. Circulation. 2001;103:2805-2809.

8. Polen MR, Sidney S, Tekawa IS, Sadler M, Fried-
man GD. Healthcare use by frequent marijuana smok-
ers who do not smoke tobacco. West J Med. 1993,;
158:596-601.

9. Tashkin DP. Pulmonary complications of smoked
substance abuse. West J Med. 1990;152:525-530.
10. Zhang ZF, Morgenstern H, Spitz MR, et al. Mari-
juana use and increased risk of squamous cell carci-
noma of the head and neck. Cancer Epidemiol Bio-
markers Prev. 1999;8:1071-1078.

11. American Psychiatric Association. Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edi-
tion. Washington, DC: American Psychiatric Associa-
tion; 1994.

12. Brook JS, Cohen P, Brook DW. Longitudinal study
of co-occurring psychiatric disorders and substance use.
J Am Acad Child Adolesc Psychiatry. 1998;37:322-
330.

13. Chen CY, Wagner F, Anthony J. Marijuana use
and the risk of major depressive episode: epidemio-
logical evidence from the United States National Co-
morbidity Survey. Soc Psychiatry Psychiatr Epide-
miol. 2002;37:199-206.

14. Grant BF. Comorbidity between DSM-IV drug use
disorders and major depression: results of a national
survey of adults. J Subst Abuse. 1995;7:481-497.
15. Grant BF, Harford TC, Dawson DA, Chou SP, Du-
four M, Pickering RP. Prevalence of DSM-IV alcohol
abuse and dependence: United States, 1992. Alco-
hol Health Res World. 1992;18:243-248.

16. Grant, BF, Moore TC, Kaplan K. Source and Ac-
curacy Statement: Wave 1 National Epidemiologic Sur-
vey on Alcohol and Related Conditions (NESARC).
Bethesda, Md: National Institute on Alcohol Abuse and
Alcoholism; 2003.

17. Grant BF, Dawson DA, Hasin DS. The Alcohol Use
Disorder and Associated Disabilities Interview Sched-
ule-DSM-1V Version. Bethesda, Md: National Insti-
tute on Alcohol Abuse and Alcoholism; 2001.

18. American Psychiatric Association. DSM-IV Op-
tions Book. Washington, DC: American Psychiatric As-
sociation; 1991.

19. Budney AJ, Hughes JR, Moor BA, Novy PL. Mari-
juana abstinence effects in marijuana smokers main-
tained in their home environment. Arch Gen Psychia-
try. 2001;58:917-924.

20. Budney AJ, Novy P, Hughes JR. Marijuana with-
drawal among adults seeking treatment for mari-
juana dependence. Addiction. 1999;94:1311-1322.
21. Canino GJ, Bravo M, Ramfrez R, et al. The Span-
ish Alcohol Use Disorder and Associated Disabilities
Interview Schedule (AUDADIS): reliability and con-
cordance with clinical diagnoses in a Hispanic popu-
lation. J Stud Alcohol. 1999;60:790-799.

22. Chatterji S, Saunders JB, Vrasti R, Grant BF, Ha-
sin DS, Mager D. The reliability of the Alcohol Use Dis-

©2004 American Medical Association. All rights reserved.

Downloaded from www.jama.com by guest on September 28, 2009


http://jama.ama-assn.org

orders and Associated Disabilities Interview Schedule-
Alcohol/Drug-Revised (AUDADIS-ADR) in India,
Romania and Australia. Drug Alcohol Depend. 1997;
47:171-185.

23. Cottler LB, Grant BF, Blaine J, et al. Concordance
of DSM-1V alcohol and drug use disorder criteria and
diagnoses as measured by AUDADIS-ADR, CIDI and
SCAN. Drug Alcohol Depend. 1997,47:195-205.
24. Grant BF. DSM-1V, DSM-III-R and ICD-10 alco-
hol and drug abuse/harmful use and dependence,
United States, 1992: a nosological comparison. Alco-
hol Clin Exp Res. 1996;20:1481-1488.

25. Grant BF, Dawson DA, Stinson FS, Chou PS, Kay
W, Pickering R. The Alcohol Use Disorder and Asso-
ciated Disabilities Interview Schedule-1V (AUDADIS-
IV): reliability of alcohol consumption, tobacco use,
family history of depression and psychiatric diagnos-
tic modules in a general population sample. Drug Al-
cohol Depend. 2003;71:7-16.

26. Grant BF, Harford TC, Dawson DA, Chou PS, Pick-
ering R. The Alcohol Use Disorder and Associated Dis-
abilities Schedule (AUDADIS): reliability of alcohol and
drug modules in a general population sample. Drug
Alcohol Depend. 1995;39:37-44.

27. Hasin D, Carpenter KM, McCloud S, Smith M,
Grant BF. The Alcohol Use Disorder and Associated
Disabilities Interview Schedule (AUDADIS): reliability
of alcohol and drug modules in a clinical sample. Drug
Alcohol Depend. 1997;44:133-141.

28. Hasin D, Grant BF, Cottler L, Blaine J, Towle L,
Ustun B, Sartorius N. Nosological comparisons of al-
cohol and drug diagnoses: a multisite, multi-
instrument international study. Drug Alcohol De-
pend. 1997;47:217-226.

29. Nelson CB, Rehm J, Usten B, Grant BF, Chatterji

PREVALENCE OF MARIJUANA USE DISORDERS

S. Factor structure for DSM-IV substance disorder cri-
teria endorsed by alcohol, cannabis, cocaine and opi-
ate users: results from the World Health Organiza-
tion Reliability and Validity Study. Addiction. 1999;
94:843-855.

30. Pull CB, Saunders JB, Mavreas V, et al. Concor-
dance between ICD-10 alcohol and drug use disorder
criteria and diagnoses as measured by the AUDADIS-
ADR, CIDI, and SCAN: results of a cross-national study.
Drug Alcohol Depend. 1997;47:207-216.

31. Ustun B, Compton W, Mager D, et al. WHO study
on the reliability and validity of the alcohol and drug
use disorder instruments: overview of methods and
results. Drug Alcohol Depend. 1997;47:161-170.
32. Vrasti R, Grant BF, Chatterji S, et al. Reliability of
the Romanian version of the alcohol module of the
WHO Alcohol Use Disorder and Associated Disabili-
ties: Interview Schedule—Alcohol/Drug-Revised. Eur
Addict Res. 1998;4:144-149.

33. Research Triangle Institute. Software for Survey
Data Analysis (SUDAAN), Version 8.0. Research Tri-
angle Park, NC: Research Triangle Institute; 2002.
34. EISohly MA, Ross SA, Mehmedic Z, Arafat BS, Yi
B, Banahan BF. Potency trends of A°-THC and other
cannabinoids in confiscated marijuana from 1980-
1997. J Forensic Sci. 2000;45:24-30.

35. National Center for the Development of Natural
Products. Quarterly Report Potency Monitoring
Project, May 9, 2003-August 8, 2003: NIDA Mari-
juana Project. University, Miss: Research Institute of
Pharmaceutical Sciences, School of Pharmacy, Uni-
versity of Mississippi; 2003.

36. Anthony JC, Petronis KR. Early-onset drug use and
risk of later drug problems. Drug Alcohol Depend.
1995,40:9-15.

37. Grant BF, Dawson DA. Age of onset of drug use
and its association with DSM-1V drug abuse and de-
pendence. J Subst Abuse. 1998;10:163-173.

38. Ortega AN, Rosenheck R, Alegria M, Desai RA.
Acculturation and the lifetime risk of psychiatric and
substance use disorders among Hispanics. J Nerv Ment
Dis. 2000;188:728-735.

39. Vega WA, Kolody B, Anguilar-Gaxiola S, Alder-
ette E, Catalano R, Caraveo-Anduaga J. Lifetime preva-
lence of DSM-III-R psychiatric disorders among ur-
ban and rural Mexican Americans in California. Arch
Gen Psychiatry. 1998,55:771-778.

40. US Department of Education. 20017 Fall Enroll-
ment in Colleges and Universities. Washington, DC:
US Dept of Education; 2001.

41. Gledhill-Hoyt J, Lee H, Strote J, Wechsler H. In-
creased use of marijuana and other illicit drugs at US
colleges in the 1990s: results of three national sur-
veys. Addiction. 2000;95:1655-1667.

42. Grant BF. Prevalence and correlates of drug use
and DSM-IV drug dependence in the United States:
results of the National Longitudinal Alcohol Epide-
miologic Survey. J Subst Abuse. 1996;8:195-210.
43. Brooks JS, Adams RE, Balka EB, Johnson E. Early
adolescent marijuana use: risks for transition to young
adulthood. Psychol Med. 2002;32:79-91.

44. Bachman JG, Johnston LD, O'Malley PM. Ex-
plaining recent increases in students’ marijuana use:
impacts of perceived risks and disapproval, 1976
through 1996. Am J Public Health. 1998;88:887-
892.

45. DiNardo J, Lemieux T. Alcohol, marijuana, and
American youth: the unintended consequences of gov-
ernment regulation. J Health Econ. 2001;20:991-
1010.

If length of days be thy portion, make it not thy ex-
pectation. Reckon not upon a long life: think every
day the last, and live always beyond thy account. He
that so often surviveth his expectations lives many lives.

—Sir Thomas Browne (1605-1682)
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