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The extent to which dependence occurs with or without abuse is important because of the potential for underestimation and biase
f drug dependence in surveys that rely on abuse as a screening method for dependence. The purpose of this paper was to present
f DSM-IV drug dependence with and without drug abuse in a nationally representative sample, as well as in subgroups defined
nd race/ethnicity. Among all respondents with current drug dependence, 22.0% did not additionally meet criteria for abuse (19.
ales and 27.8% among females). Current drug dependence without abuse was especially common among females age 45–64

ases). Among those with lifetime diagnoses of drug dependence, a small proportion overall, 5.0% had no symptoms of abuse, with
roportion again found among females aged 45–64 (19.5% of all cases). The use of drug abuse as a screening method for drug

n large epidemiologic studies will differentially underestimate the prevalence of dependence by subgroup, affecting many types o
ependence with and without abuse may represent heterogeneous phenotypes for genetic and gene-environment research, wh
xplored.
2005 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

When the signs and symptoms of two mental disorders
ppear related, questions often arise about their relationship

o each other. This has been the case for substance abuse and
ependence since substance use disorders were divided into

hese two conditions in Diagnostic and Statistical Manual of
ental Disorders, third edition (DSM-III:American Psychi-
tric Association, 1980). Much of the work on the relationship
f abuse and dependence has focused on alcohol use disor-
ers, addressing whether alcohol abuse should be dropped

rom the nomenclature (Rounsaville, 1987), whether alcohol
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abuse usually develops into dependence (Grant and Dawson
1997; Hasin et al., 1990, 1997d; Schuckit et al., 1994, 20),
whether alcohol abuse and dependence are interchan
(Prescott et al., 1999; Hasin et al., 1997c; Hasin and Pa
1999) and whether symptoms of alcohol abuse always ac
pany dependence (Hasin and Grant, 2004). These question
have largely been answered in the negative. However, m
less is known about the relationship of dependence and
symptoms for drug use disorders, including whether sy
toms of drug abuse always accompany drug dependenc
question is important for several reasons. First, in pop
tion surveys relying on drug abuse symptoms as a scre
method for drug dependence, cases of drug dependence
out abuse will be missed, resulting in underestimated de
dence prevalence. This method was used in several su
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including the NIMH National Comorbidity Survey replica-
tion (NCS-R), the follow-up survey (NCS-2), the adolescent
(NCS-A) survey and the world mental health (WMH) co-
morbidity surveys (Kessler and Walters, 2002; World Health
Organization, 2003). Further, if DSM-IV drug dependence
without abuse is unequally distributed across population sub-
groups, then prevalence estimates and results of risk factor
analyses may be biased. Second, in genetics research, the
presence or absence of abuse among individuals with depen-
dence may introduce unrecognized heterogeneity into the di-
agnostic phenotype of dependence. Third, case recognition of
drug dependence in clinical practice may be affected if abuse
symptoms are used (informally or in a structured manner) as
a screening method for dependence.

The conceptual background of abuse and dependence sug-
gests examination of this issue because the final structure
of abuse and dependence in DSM, fourth edition (DSM-IV:
American Psychiatric Association, 1994) is inconsistent with
the theoretical background of the dependence and abuse con-
cepts. The DSM-IV division between abuse and dependence
was based (Rounsaville et al., 1986) on the formulation of
the alcohol dependence syndrome (ADS) ofEdwards and
Gross (1976), later generalized to drug disorders by the World
Health Organization. The ADS was described as a combina-
tion of physiological and psychological processes reflecting
impaired control over use, constituting what is now recog-
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with and without DSM-IV drug abuse in the general popula-
tion, and what proportion of DSM-IV drug dependence cases
are not accompanied by abuse? (2) Does the co-occurrence
of drug abuse with dependence differ in sex-, race- and age-
specific subgroups of the population?

2. Methods

2.1. Sample

Subjects were participants in the National Epidemiologic
Survey on Alcohol and Related Conditions (NESARC), a
nationally representative face-to-face survey of 43,093 re-
spondents aged 18 years and older conducted by the NIAAA
in 2001–2002. The target population of the NESARC was
the civilian non-institutionalized population residing in the
United States and District of Columbia, including Alaska
and Hawaii. African-Americans and Hispanics were over-
sampled, as were young adults. The NESARC also included
a group quarters sampling frame. Details of the sampling
frame are provided elsewhere (Grant et al., 2003b, 2004).
The overall survey response rate was 81%. The NESARC
sample was weighted to adjust for probabilities of selection
of a housing unit or equivalent, household- and person-level
nonresponse, the selection of one person per household and
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ized as a “complex” disorder. Consistent with this, DSM
ependence criteria reflect both physiological and psych

cal symptoms. The dependence syndrome was consi
ne “axis” of problems, differentiated from another axis c
isting of problems resulting from drug use such as subst
elated injuries, social, or legal problems (Edwards, 1986).
his second axis corresponds to DSM-IV drug abuse. Im

antly, the two axes in the “bi-axial” dependence syndr
istinction were not considered “orthogonal”. Instead,
ere defined as different types of substance-related

ems expected to co-occur in some but not all cases. W
he separation of dependence and abuse criteria in DSM
nd DSM-IV was based on the bi-axial distinction (Edwards
986), DSM-III-R and DSM-IV departed from the depe
ence syndrome concept by creating a hierarchy bet
ependence and abuse. This left abuse undiagnosed a

ndividuals with dependence. Due to this hierarchy, littl
nown about the co-occurrence of drug abuse and de
ence, or whether knowledge about dependence is aff
y failing to note the co-occurrence of abuse.

Our previous investigation of this issue for DSM-IV
ohol abuse and dependence in the U.S. general popu
evealed that a substantial proportion of those with alc
ependence did not manifest symptoms of alcohol abuse

hat this varied considerably by population subgroup (Hasin
nd Grant, 2004). Due to important biochemical and s
ial/legal differences between alcohol and drug use disor
e have now examined the occurrence of drug depend
ith and without abuse. In doing so, we addressed these

ions: (1) what is the prevalence of DSM-IV drug depende
g

versampling of young adults. Once weighted, the data
djusted to represent the United States population on
iety of sociodemographic variables including region,
ex, race and ethnicity based on the 2000 Decennial
us. For this analysis, we included all NESARC resp
ents except Native Americans, a distinct group too s

o analyze, leaving a sample of 42,392. Among these, 4
ere male, 70.9% white, 11.1% African-American, 11
ispanic, and 4.36% Asian. By age, 21.8% were 18
0.9% were 30–44, 31.1% were 45–64 and 16.2% were
lder.

.2. Measures

DSM-IV drug abuse and dependence were assesse
he NIAAA Alcohol Use Disorder and Associated Disab
ies Interview Schedule—DSM-IV Version (AUDADIS-IV
Grant et al., 2001), a fully-structured diagnostic intervie
or non-clinician interviewers. The AUDADIS-IV include
n extensive list of symptom questions that operation
ach DSM-IV criterion for drug abuse and dependence
rately. To indicate whether criteria were met for a diagn
f DSM-IV drug dependence or abuse, responses were
ined across drug categories, following procedures publ
reviously (Grant et al., 2004). Each criterion for DSM

V substance abuse was rated independently of wheth
ot dependence was present, allowing identification of
ependent individuals with and without abuse. The high
bility and validity of the AUDADIS drug dependence di
osis has been demonstrated in numerous clinical and g
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population studies in the U.S. and abroad (Canino et al.,
1999; Chatterji et al., 1997; Cottler et al., 1997; Grant et
al., 1995, 2003a; Hasin et al., 1996, 1997a, 1997b; Pull et al.,
1997; Üstün et al., 1997; Vrasti et al., 1997). The reliabil-
ity of DSM-IV drug abuse is also adequate when diagnosed
non-hierarchically (independent of dependence) (Canino et
al., 1999; Chatterji et al., 1997; Vrasti et al., 1997), as done
here.

In this study, we addressed both current (last 12 months)
and lifetime dependence. A variable was also created to indi-
cate whether participants had been in treatment and/or a 12-
step group for drug problems in the previous 12 months. This
provided parallel information about substance abuse among
individuals treated in a variety of settings, including drug and
alcohol inpatient and outpatient settings, mental health set-
tings, outpatient physicians, other health care providers, and
human service agencies as well as 12-step groups.

2.3. Interviewers, training and field quality control

Approximately, 1800 professional interviewers from the
U.S. Bureau of the Census administered the AUDADIS-IV
using laptop computer-assisted software with built-in skip
logic and consistency checks. The interviewers had an aver-
age of 5 years experience on census and other health-related
n eau’s
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2.4. Statistical analysis

The prevalence of DSM-IV drug dependence with and
without abuse is shown in percentages weighted for charac-
teristics of the sample design. Thus, the figures are represen-
tative of the U.S. general population. In addition, the percent
of dependence cases without abuse is presented, for the total
sample and by gender-, race- and age-specific subgroups of
the population.

3. Results

3.1. Current dependence and abuse

For the full sample, the total prevalence of current (last 12
months) DSM-IV drug dependence was 0.58% (S.E. 0.05).
When broken down by the presence of abuse, the prevalence
of drug dependence with abuse was 0.45% and the prevalence
of dependence without abuse was 0.13%. Thus, about one-
fifth (22.4%) of those with current diagnoses of DSM-IV drug
dependence did not also have drug abuse.

The results for current disorders by race/ethnic and age
groups are shown separately for males and females inTable 1.
Among all males, the prevalence of dependence cases with
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ational surveys. All interviewers across the Census Bur
2 regional offices completed 10 days of standardized t

ng through centralized training sessions directed by NIA
nd census headquarters staff. For quality control, reg
upervisors re-contacted a random 10% of all respon
nd re-asked a subset of the interview questions to verif
ccuracy of the interviewer’s performance. This careful
ess showed that the interviewers performed at a high
s indicated by the high reliability of the instrument (Grant
t al., 2003a, 2003b). In the very few cases when the ac
acy of the interviews was uncertain, the interview data w
iscarded and the interview re-done by a supervising i
iewer.

able 1
revalence of current (last 12 months) DSM-IV drug dependence with

ex and age White African-American

With
abuse

Without
abuse

% With
abuse

Without
abuse

% W
ab

en
18–29 2.01 0.51 20.24 1.92 0.00 0.00 1.
30–44 0.45 0.12 21.05 0.84 0.29 25.66 0.
45–64 0.31 0.06 16.22 0.09 0.24 72.73 0.
65+ 0.00 0.03 100.00 0.00 0.29 100.00 0.
Total 0.63 0.16 20.25 0.82 0.20 19.61 0.

omen
18–29 0.60 0.11 15.49 0.83 0.16 16.16 0.
30–44 0.35 0.15 30.00 0.51 0.06 10.53 0.
45–64 0.06 0.06 50.00 0.24 0.22 47.83 0.
65+ 0.04 0.02 33.33 0.00 0.00 0.00 0.
Total 0.24 0.08 25.00 0.45 0.12 21.05 0.
nd without abuse was 0.66 and 0.16, respectively; thus,
9.5% of DSM-IV drug dependence cases among male
ot also have abuse. While we previously reported tha
roportion of cases of alcohol dependence without abus
uch higher in some minority groups, (Hasin and Gran
004), this was not the case for drug dependence, as the
ortions were similar across race/ethnic groups (Table 1).
here was, however, about a 29% graded increase a
ale age groups from respondents aged 18–29 to aged 4
uch of which was contributed by the African-American s
roup. Estimates became unstable in the oldest subg
ue to the smaller proportion of dependent responden

he oldest groups.

ithout abuse and percentages of total dependence cases without ab

Hispanic Total

ithout
buse

% With
abuse

Without
abuse

% With
abuse

Without
abuse

%

.00 0.00 1.71 0.51 22.97 1.88 0.42 18.26

.00 0.00 0.46 0.00 0.00 0.47 0.12 20.34

.34 100.00 0.13 0.00 0.00 0.26 0.08 23.53

.00 0.00 0.00 0.00 0.00 0.00 0.04 100.00

.09 22.50 0.81 0.18 18.18 0.66 0.16 19.51

.70 56.91 0.62 0.07 10.14 0.63 0.14 18.18

.00 0.00 0.05 0.00 0.00 0.32 0.11 25.58

.00 0.00 0.16 0.37 69.81 0.09 0.10 52.63

.00 0.00 0.00 0.00 0.00 0.04 0.02 33.33

.18 45.00 0.26 0.11 29.73 0.26 0.10 27.78
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Among females, the prevalence of DSM-IV drug depen-
dence with and without abuse was 0.26 and 0.10%, respec-
tively. Thus, among females, about 27.8% of current DSM-IV
drug dependence cases did not also have abuse. Similar to the
pattern just described among males, the proportion of females
with current DSM-IV drug dependence who did not also
have current abuse did not vary much between race/ethnicity
groups. The only exception to this was among Asian females,
where small numbers may have led to instability. Among fe-
males, age differences in the proportion of those with depen-
dence who did not also have current abuse were apparent, and
more striking than among males, with a 190% increase across
female age groups aged 18–29 to aged 45–64. This pattern
of decreasing proportions of current dependence cases with
abuse as age increased was not found previously for alcohol
dependence/abuse for either gender.

The number of individuals in the sample who received any
treatment or participated in 12-step programs for drug prob-
lems in the previous twelve months was small (N= 273), so
we combined genders to examine the treated group. Of these,
21.87% met full criteria (3 + criteria in the prior 12 months)
for dependence with abuse, while 5.01% met current criteria
for dependence without abuse. Thus, 18.64% of those with
any dependence had current dependence without accompa-
nying abuse. Specific population subgroups are not presented
due to small numbers. These results for treated individuals did
n that
w
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the presence of abuse, the prevalence of drug dependence with
abuse was 2.27% and the prevalence of dependence without
abuse was 0.22%. Thus, about 8.8% of those with lifetime
diagnoses of DSM-IV drug dependence never met the criteria
for drug abuse.Table 2shows the results for lifetime disorders
for males and females.

For lifetime DSM-IV drug dependence diagnoses among
males, the prevalence of dependence cases with and with-
out abuse was 2.93 and 0.23%, respectively. Thus, about
7.3% of males with a lifetime DSM-IV drug dependence
diagnosis did not also have abuse. Unlike the results pre-
viously found for alcohol (Hasin and Grant, 2004), minority
males did not show a distinctively higher proportion of life-
time drug dependence cases without abuse than whites, since
some race/ethnic groups were higher than whites and some
were lower. When lifetime disorders were examined across
age groups among males from 18 to 65, no increasing gra-
dient for dependence cases was found—in fact, the highest
proportion of dependence cases without abuse in an ethnic
by age group was found among Hispanic males aged 18–29,
17.18%.

For lifetime DSM-IV drug dependence diagnoses among
females, the prevalence of dependence cases with and without
abuse was 1.67 and 0.21%, respectively. Thus, about 11.2%
of females with a lifetime DSM-IV drug dependence diag-
nosis did not also have abuse. Once again, no consistently
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ot show the marked differences from the total sample
as previously found for alcohol (Hasin and Grant, 2004).
he small proportion of individuals with current depende
ho were in treatment is consistent with the previous
emiologic literature, while the relatively low proportion

hose in treatment meeting full criteria for current depend
s accounted for by the fact that nearly all had past diagn
f drug dependence.

.2. Lifetime dependence and abuse

For the full sample, the total prevalence of lifetime DS
V drug dependence was 2.49 (0.12). When broken dow

able 2
revalence of lifetime DSM-IV drug dependence with and without abu

ex and age White African-American

With
abuse

Without
abuse

% With
abuse

Without
abuse

% W
a

en
18–29 5.55 0.56 9.17 2.44 0.00 0.00 2
30–44 4.12 0.21 4.85 4.85 0.13 2.61 0
45–64 2.30 0.21 8.37 2.91 0.24 7.62 1
65+ 0.17 0.03 15.00 0.00 0.29 100.00 0
Total 3.13 0.25 7.40 3.13 0.14 4.28 1

omen
18–29 3.50 0.18 4.89 1.46 0.20 12.05 0
30–44 2.97 0.35 10.54 1.95 0.15 7.14 0
45–64 0.88 0.26 22.81 1.73 0.11 5.98 0
65+ 0.14 0.02 12.50 0.00 0.00 0.00 0
Total 1.80 0.22 10.89 1.52 0.13 7.88 0
igher proportion was found among minorities, with so
ace/ethnic groups higher than whites and some lower. H
ver, a striking 131% increase in the proportion of lifet
ependence cases without abuse was seen across fem
roups aged 18–29 to aged 45–64. This age-related p
as not found among females for lifetime alcohol dep
ence/abuse.

In the sample, 720 respondents had been in treat
r a self-help group for a drug problem at some poin

heir lives. Of these, 51.99% met criteria for lifetime
endence with abuse, while only 2.86% met criteria

ifetime dependence without abuse. Thus, 5.21% of t
ith any dependence had dependence without abu

percentages of total dependence cases without abuse

Hispanic Total

Without
abuse

% With
abuse

Without
abuse

% With
abuse

Without
abuse

%

0.00 0.00 2.70 0.56 17.18 4.43 0.46 9.41
0.00 0.00 2.60 0.21 7.47 3.80 0.19 4.76
0.00 0.00 1.04 0.00 0.00 2.24 0.19 7.82
0.00 0.00 0.00 0.00 0.00 0.14 0.04 22.22
0.00 0.00 2.15 0.28 11.52 2.93 0.23 7.28

0.78 59.54 2.20 0.42 16.03 2.82 0.26 8.44
0.12 52.17 1.69 0.17 9.14 2.52 0.29 10.32
0.00 0.00 0.91 0.22 19.47 0.95 0.23 19.49
0.00 0.00 0.00 0.00 0.00 0.12 0.02 14.29
0.24 48.98 1.52 0.25 14.12 1.67 0.21 11.17
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smaller proportion than was found in the general popula-
tion.

4. Discussion

Our previous report on the occurrence of DSM-IV alcohol
dependence with and without abuse in the U.S. general popu-
lation indicated that dependence occurred without abuse in a
substantial proportion of alcohol dependence cases, with im-
portant variability between race/ethnic population subgroups.
Because drug use disorders differ in many respects from al-
cohol use disorders, it was important to examine this issue
for drugs as well. The large, nationally representative NE-
SARC sample and completeness of the measures made it pos-
sible to address the question for the first time. Results clearly
demonstrate that a considerable proportion of individuals
with current DSM-IV drug dependence do not have accom-
panying abuse symptoms. This phenomenon occurred more
commonly in older drug dependent individuals, especially
among females. When lifetime diagnoses were considered,
we also found that some individuals with dependence did not
meet criteria for lifetime abuse symptoms, although the pro-
portion was somewhat smaller than for current cases. While
there was little difference in prevalence of lifetime diagnoses
of drug dependence without abuse by age in males, females
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other important difference between the above findings and
the previous findings on alcohol was the age gradient found
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in the alcohol results. Yet another discrepancy between the
results for alcohol and for drugs was the lack of a sharp dif-
ference in the occurrence of drug dependence without abuse
between treated and total samples, while a strong difference
between the treated and total samples was found previously
for alcohol dependence.

Several factors could give rise to the contrasting results for
drug and alcohol dependence. One factor is that the specific
abuse symptoms (hazardous use, irresponsibility in main so-
cial roles, legal problems related to substance use etc.) giving
rise to the diagnoses of alcohol or drug abuse may differ, a
possibility that should be investigated. Another is the fact
that for NESARC respondents aged 21 and over, use of alco-
hol was legal, while drug use at any age is not. Since abuse
symptoms all have an element of irresponsibility or unlaw-
ful behavior (e.g. driving while intoxicated or high), these
might be expected to accompany dependence on an illegal
substance more commonly than dependence on a legal one.

Different biopsychosocial processes may give rise to the
symptoms of drug dependence and drug abuse. For example,
genes affecting reward, craving, or withdrawal (characteriz-
ing dependence) may differ from genes affecting novelty-
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cross major subgroups of the population. Rather, de
ence without abuse was more likely among females
ales, and among older individuals, especially older fem
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Because a sizable proportion of drug dependence cas
ot also have symptoms of abuse, the use of DSM-IV
buse as a screening method will result in missed case
n underestimation of the prevalence of DSM-IV drug
endence. Because the underestimation will vary by ge
nd by age, inferences about the relationship of drug de
ence to important characteristics such as comorbidity
ajor depression, which is more common among fem
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Future general population studies that involve assessment of
drug use disorders should pretest and validate screening tech-
niques in appropriate samples before applying the techniques
in full-scale surveys.

A widely-used screening instrument for mental disorder
in primary care (Spitzer et al., 1995) and its variants (Spitzer
et al., 1999) uses the DSM-IV alcohol abuse criteria as a
method to screen for DSM-IV alcohol dependence. While
drug disorders were not included in the original version of
this screening instrument, many published versions as well
as unpublished versions currently being used to collect data
have adopted a parallel format to screen for drug dependence
via drug abuse questions. Our results indicate that relying on
current DSM-IV drug abuse symptoms to screen for current
drug dependence will result in undetected cases, especially
among older females. For this purpose, a screening method
that works more effectively across age and gender groups
should be developed. There is also a need to develop efficient
screening methods for specific drugs, an issue that cannot be
addressed in population surveys like the NESARC, due to
the low prevalence of dependence on specific drugs in the
general population.

Finally, as noted above, many types of study designs have
been utilized to understand the relationship of alcohol abuse
to dependence symptoms. Far fewer such studies have been
done with drug use disorders. With the development of large
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