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Sociodemographic and psychopathologic predictors of
first incidence of DSM-IV substance use, mood and
anxiety disorders: results from the Wave 2 National
Epidemiologic Survey on Alcohol and Related Conditions
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The objective of this study was to present nationally representative findings on socio-
demographic and psychopathologic predictors of first incidence of Diagnostic and Statistical
Manual of Mental Disorders, 4th edn (DSM-IV) substance, mood and anxiety disorders using
the Wave 2 National Epidemiologic Survey on Alcohol and Related Conditions. One-year
incidence rates of DSM-IV substance, mood and anxiety disorders were highest for alcohol
abuse (1.02), alcohol dependence (1.70), major depressive disorder (MDD; 1.51) and general-
ized anxiety disorder (GAD; 1.12). Incidence rates were significantly greater (P < 0.01) among
men for substance use disorders and greater among women for mood and anxiety disorders
except bipolar disorders and social phobia. Age was inversely related to all disorders. Black
individuals were at decreased risk of incident alcohol abuse and Hispanic individuals were at
decreased risk of GAD. Anxiety disorders at baseline more often predicted incidence of other
anxiety disorders than mood disorders. Reciprocal temporal relationships were found between
alcohol abuse and dependence, MDD and GAD, and GAD and panic disorder. Borderline and
schizotypal personality disorders predicted most incident disorders. Incidence rates of
substance, mood and anxiety disorders were comparable to or greater than rates of lung
cancer, stroke and cardiovascular disease. The greater incidence of all disorders in the
youngest cohort underscores the need for increased vigilance in identifying and treating these
disorders among young adults. Strong common factors and unique factors appear to underlie
associations between alcohol abuse and dependence, MDD and GAD, and GAD and panic
disorder. The major results of this study are discussed with regard to prevention and treatment
implications.
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Introduction

Since World War II, numerous psychiatric epidemiol-
ogy surveys have been conducted worldwide. Most
have been cross-sectional, yielding rich data on
prevalence and correlates of major psychiatric dis-
orders. Conversely, prospective surveys that yield
first incidence rates are less common. The dearth of
psychiatric incidence surveys can be largely attri-

buted to low incidence rates that require very large-
scale prospective investigations to provide sufficient
cases for analysis. Such studies are more resource
intensive and complex than cross-sectional studies.

Most psychiatric incidence studies have focused on
depressive disorders. Two of the best-known prospec-
tive studies were the Lundby Study in Sweden1,2 and
the Stirling County Study in Canada.3,4 These two
studies had follow-up periods of 18 and 25 years
(between 1947 and 1997) and yielded 1-year inci-
dence of depression, calculated as rates per 100
person-years (py) at risk, between 0.24 and 0.45.
These early studies were groundbreaking, but they
were based on diagnostic classifications that approxi-
mated, but did not assess DSM diagnoses, and were
conducted many years ago. A more recent long-term
prospective survey5 was conducted between 1981 and
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1993 at the Baltimore site of the Epidemiologic
Catchment Area (ECA) Study.6 This study, which
used Diagnostic and Statistical Manual of Mental
Disorders, 3rd edn7 (DSM-III) diagnoses at baseline
and Diagnostic and Statistical Manual of Mental
Disorders, 3rd edn, Revised, (DSM-III-R)8 diagnoses
at follow-up, found 1-year incidence of major depres-
sion of 0.30. To place these rates in perspective,
annual incidence rates are 0.06 for lung cancer,9 5.0
for hypertension, 0.45 for stroke and 1.5 for cardio-
vascular disease.10

Since the early 1980s, four prospective surveys of
major depression, with 1- to 3-year follow-ups, were
also conducted.11–15 These showed 1-year incidence
of DSM-III major depression of 1.59 in the ECA10 and
2.79 in Edmonton, Canada.12 One-year incidence
of DSM-III-R major depression was 2.72 in the
Netherlands;13,14 and of International Classification
of Diseases, Tenth Revision (ICD-10)16 major depres-
sion, 2.05 in the Finnish ODIN Survey.15 Thus, the
incidence of major depression was substantially
higher in the more recent studies than in the Stirling
County and Lundby studies. Although it is unknown
whether the greater rates in the more recent, shorter
term studies are due to methodologic or substantive
factors, the data are consistent with the many cross-
sectional studies17,18 indicating higher prevalences of
depression in more recent birth cohorts.

Incidence of anxiety disorders has rarely been
studied. The incidence of panic disorder was 0.56
in the ECA,11 0.12 for men and 1.02 for women in
Edmonton,12 0.78 in the Netherlands13 and 0.24 in
the Baltimore follow-up.19,20 The 1-year incidence of
social phobia was 0.94 in the ECA,21 0.45 in
the Baltimore Follow-Up Study,22 and 0.93 in the
Netherlands.13 Only the Netherlands survey reported
incidence of DSM-III-R specific phobia (2.20) and
generalized anxiety disorder (GAD; 0.72).13

Incidence studies of substance use disorders are
rare. In the ECA, 1-year incidence of alcohol abuse/
dependence was 1.79 and that of drug abuse/depen-
dence, 1.09.11 Corresponding rates were 4.48 and 1.27
among men, and 1.36 and 0.82 among women, in
Edmonton.12 Incidence was reported separately for
alcohol dependence (0.46) in the Baltimore Follow-
Up Study.23 A study in Taiwan found 1-year inci-
dence of alcohol abuse/dependence ranging from 2.8
to 4.8 among four aboriginal groups.24 Figures for
alcohol abuse (2.38), alcohol dependence (0.49), drug
abuse (0.28) and drug dependence (0.27) were derived
from the Netherlands survey.13,14 This great variation
in rates could have reflected differences in sample
designs and measures, causal factors including avail-
ability and social norms regarding substance use and
variation in genetic vulnerability to substance use
disorders.

Although prior longitudinal surveys contributed
important information on the incidence of psychiatric
disorders in the general population, their small
samples, differences in assessment instruments and
sampling techniques, varying decades of baseline

assessment and varying lengths of follow-up preclude
clear conclusions on the current incidence of mental
disorders in the United States. In addition, previous
studies provided little information beyond sex and
age as sociodemographic risk factors for first-incident
disorders. Finally, these studies provided limited
information on the role of comorbidity in the etiology
of mental disorders. The risk posed by existing
disorders for onsets of new disorders has been among
the most debated issues in psychiatry. As is widely
acknowledged, cross-sectional studies cannot address
such issues; a very large-scale prospective study with
DSM-IV diagnoses is needed. Until now, such a study
has been lacking.

Accordingly, the current study is based on the
3-year prospective follow-up (n = 34 653)25 of the
2001–2002 National Epidemiologic Survey on Alcohol
and Related Conditions (NESARC; n = 43 093).26,27 The
goals of this study were to (1) estimate, for the
first time in a national study, the annual (1-year) first
incidence of specific major DSM-IV25 substance use,
mood and anxiety disorders in a sample large enough
to produce stable estimates, (2) provide information
on an expanded range of sociodemographic risk
factors and (3) provide estimates of the risks posed
by specific Axis I and Axis II psychiatric disorders for
subsequent onsets of comorbid disorders. Information
on risk factors for first-onset specific psychiatric
disorders can inform the development of evidence-
based prevention and education programs targeting
sociodemographic and psychopathologic precursors.
Knowledge of psychopathologic risk factors can also
guide etiologic investigations of common and unique
genetic and environmental influences underlying
comorbidity, and provide more etiologically derived
phenotypes for genetic research.

Methods

Sample
The 2004–2005 Wave 2 NESARC25 is the second wave
of the NESARC. Wave 1 of the NESARC was con-
ducted in 2001–2002 and is described in detail
elsewhere.26,27 The Wave 1 NESARC surveyed a
representative sample of the adult population of the
United States, oversampling black people, Hispanic
people and young adults aged 18–24 years. The target
population was the civilian population, 18 years and
older, residing in households and group quarters.
Face-to-face interviews were conducted with 43 093
respondents, yielding an overall response rate of
81.0%.

The Wave 2 NESARC design involved face-to-face
reinterviews with all participants in the Wave 1 inter-
view. Excluding respondents ineligible for the Wave 2
interview because they were deceased (n = 1403),
deported, mentally or physically impaired (n = 781)
or on active duty in the armed forces throughout the
follow-up period (n = 950), the Wave 2 response rate
was 86.7%, reflecting 34 653 completed interviews.
The cumulative response rate at Wave 2 was the
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product of the Wave 2 and Wave 1 response rates,
or 70.2%. The mean interval between Wave 1 and
Wave 2 interviews was 36.6 (s.e. = 2.62) months. Wave
2 NESARC data were weighted to reflect design
characteristics of the NESARC and account for
oversampling. Adjustment for nonresponse across
sociodemographic characteristics and the presence
of any lifetime Wave 1 NESARC substance use
disorder or other psychiatric disorder was performed
at the household and person levels.25 Weighted data
were then adjusted to be representative of the civilian
population of the United States on socioeconomic
variables based on the 2000 decennial census.

The Wave 2 NESARC weights include a component
that adjusts for nonresponse, for sociodemographic
factors and for psychiatric diagnoses, to ensure
that the sample approximates the target population,
that is, the original sample minus attrition between
the two waves due to death, institutionalization/
incapacitation, deportation/permanently leaving the
US and being in the military for the full length of
the Wave 2 interviewing period. In order to test
whether this nonresponse adjustment was successful,
we compared Wave 2 respondents with the target
population (comprising Wave 2 respondents and
eligible nonrespondents) in terms of a number of
baseline (Wave 1) sociodemographic and diagnostic
measures. The resulting comparison indicated that
there were no significant differences between the
Wave 2 respondents and the target population on age,
race-ethnicity, sex, socioeconomic status or the pre-
sence of any lifetime substance, mood, anxiety or
personality disorder (PD; each examined separately).

Psychiatric disorders
The diagnostic interview was the Alcohol Use
Disorder and Associated Disabilities Interview
Schedule—DSM-IV Version (AUDADIS-IV29), Wave 2
version.30 This structured interview was designed
for experienced lay interviewers. Axis I disorders
were assessed identically in the Wave 1 and Wave 2
versions of the AUDADIS-IV except for the time
frames. In Wave 1, these time frames were (1) the
year preceding the interview and (2) the past, includ-
ing all but the year preceding the interview. In Wave
2, the time frames were (1) the year preceding the
Wave 2 interview and (2) the intervening period
of about 2 years between the Wave 1 interview and
the year preceding the Wave 2 interview. Thus, in the
Wave 2 interview, the entire time between Waves 1
and 2 was covered for each respondent.

Extensive AUDADIS-IV questions covered DSM-IV
criteria for alcohol and drug-specific abuse and
dependence for 10 classes of substances. Consistent
with Wave 1 diagnoses, a 12-month DSM-IV abuse
diagnosis required one or more of four abuse criteria,
whereas a DSM-IV dependence diagnosis required
three or more of seven dependence criteria, to be met
in the year preceding the Wave 2 interview. For the
intervening period, criteria for abuse or dependence
must have been met within 1 year. Drug-specific

abuse and dependence were aggregated to yield diag-
noses of any drug abuse and any drug dependence.
Although DSM-IV diagnoses of abuse are preempted
hierarchically by diagnoses of dependence, prospec-
tive studies31,32 have shown that individuals with
histories of dependence can develop abuse without
dependence, and vice versa. Therefore, the hierarch-
ical relationship between alcohol and drug abuse
and dependence was not invoked in estimation of
incidence for these disorders.

The good to excellent (k= 0.70–0.91) test–retest
reliability of AUDADIS-IV substance use disorder
diagnoses is documented in clinical and general
population samples.33–38 Convergent, discriminant
and construct validity of AUDADIS-IV substance use
disorder criteria and diagnoses were good to excel-
lent,39–43 including in the World Health Organization/
National Institutes of Health International Study on
Reliability and Validity,44–49 where clinical reapprai-
sals documented good validity of DSM-IV alcohol and
drug use disorder diagnoses (k= 0.54–0.76).33,44

In Waves 1 and 2, mood disorders included DSM-IV
primary major depressive disorder (MDD), dysthymia,
and bipolar I and bipolar II disorders. Anxiety
disorders included DSM-IV primary panic disorder
(with and without agoraphobia), social and specific
phobias and GAD. AUDADIS-IV methods to diag-
nose these disorders are described in detail else-
where.17,22,50–54 Consistent with DSM-IV, ‘primary’
AUDADIS-IV diagnoses excluded disorders that were
substance-induced or due to general medical condi-
tions. Diagnoses of MDD ruled out bereavement.

Past year and prior-to-past year diagnoses of
attention-deficit/hyperactivity disorder (ADHD) and
post-traumatic stress disorder (PTSD) were assessed
in the Wave 2 NESARC. Because ADHD and PTSD
were not assessed in both waves of the NESARC,
incidence and risk estimates are not presented for
them. Nevertheless, diagnoses of these disorders prior
to the year preceding the Wave 2 interview were
included as predictors in multiple logistic analyses
described below.

PDs assessed on a lifetime basis at Wave 1 and
described in detail elsewhere55–57 included avoidant,
dependent, obsessive-compulsive, paranoid, schizoid,
histrionic and antisocial PDs. Borderline, schizotypal
and narcissistic PDs were measured at Wave 2.
Lifetime measures of each PD were only included as
predictors in the multiple logistic analyses of risk of
1-year incidence of each substance use, mood and
anxiety disorder.

Test–retest reliabilities for AUDADIS-IV mood,
anxiety, PD and ADHD diagnoses in the general
population and clinical settings were fair to good
(k= 0.40–0.77).33,35,38 Test–retest reliabilities of
AUDADIS-IV PDs compare favorably with those obtained
in patient samples using semistructured personality
interviews.58 Convergent validity was good to excel-
lent for all affective, anxiety and PD diagnoses,17,50–57

and selected diagnoses showed good agreement
(k= 0.64–0.68) with psychiatrist reappraisals.33
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Incidence
Incidence rates were calculated in two ways. Using
the first method,59,60 the numerator was the number of
new cases (I = individuals who had a specific disorder
for the first time in their lives) during the year
preceding the Wave 2 interview. The denominator for
each disorder comprised the total number of indivi-
duals with no prior history of that disorder at the start
of the year (T = the population at risk). This incidence
rate was expressed as a percentage: (I/T)�100.

The second method, using person-years, reflects
the understanding that the optimal denominator of
an incidence rate is the population’s total period
of exposure, usually expressed as py at risk. In this
method,61–63 a person is no longer at risk for becoming
a case after developing the disorder during the speci-
fied year, and therefore should no longer be included
in the denominator. The assumption is usually
made11–14,21–23 that the average point when a new
case emerges lies halfway through the year. Accord-
ingly, we calculated py at risk among incident cases
as one-half the time elapsed during the year preceding
the Wave 2 interview. The exposure period for
nonincident cases in the group at risk was estimated
by letting each individual represent exactly one year
of exposure. This rate was expressed as incidence per
100 py at risk, I/(T�0.5(I))�100.

Statistical analyses
Weighted 1-year incidence rates expressed as percen-
tages of the groups at risk and per 100 py at risk
are presented. Multiple logistic regression analyses
examined the relative risk of first incidence of each
psychiatric disorder predicted by sociodemographic
characteristics. All sociodemographic variables were
entered simultaneously into a single model for each
disorder. Although multiple logistic regressions yield
adjusted odds ratios, it has been shown that, when the
incidence of a disorder is < 10%, as are all incidence
rates reported herein, the adjusted odds ratio closely
approximates the adjusted relative risk and no correc-
tion to improve the approximation is necessary.64

Thus, the adjusted odds ratios derived from multiple
logistic analyses are referred to hereinafter as adjusted
relative risks.

To address issues related to comorbidity, adjusted
relative risks were estimated, using multiple logistic
regression, for each 1-year incident disorder at Wave 2
associated with other disorders present at ‘baseline.’
Baseline diagnoses were defined as Axis I and II
disorders occurring prior to the year preceding the
Wave 2 interview and included Wave 1 lifetime
disorders plus disorders occurring during the 2-year
period since Wave 1 but before the incident year
preceding the Wave 2 interview. These analyses were
conducted in two ways. The first controlled for
sociodemographic characteristics. The second further
controlled for all other comorbid baseline disorders.
This analysis addresses the fact that control only for
sociodemographic characteristics yields no informa-
tion on the unique relationships of other disorders

that themselves have considerable comorbidity. All
s.e. and 99% confidence intervals were adjusted for
the design effects of the Wave 2 NESARC sample.

Results

Incidence
The 1-year incidence rates were very similar to the
1-year incidence rates per 100 py, reflecting the small
numbers of incident cases (Table 1), and are reported
hereinafter as rates per 100 py at risk. Incidence was
highest for alcohol dependence (1.70), alcohol abuse
(1.02), MDD (1.51) and GAD (1.12); and lower for
other disorders, ranging from 0.21 for bipolar II to 0.62
for panic disorder.

Sociodemographic predictors
Respondents with incident alcohol abuse and depen-
dence were more likely to be younger, male, never
married or separated/divorced/widowed (Table 2); the
risk of incident alcohol abuse was lower among black
people. The risk of incident drug dependence was
greater for men. Respondents in the youngest age
group and those who were separated/divorced/
widowed were also more likely to have incident drug
abuse and dependence.

Risk of incident MDD was greater among women,
but no sex differences were observed for bipolar I or II
disorders (Table 3). The risk for each incident mood
disorder was also greater in the two youngest age
groups. Further, risk of MDD was greater among
respondents with the lowest incomes and those who
were separated/divorced/widowed, whereas the risk
of bipolar I was greater among those with less than a
high school education.

Women were at increased risk of all incident
anxiety disorders except social phobia (Table 4).
Risks of incident panic disorder and social phobia
were greater among respondents of 20–54 years of age,
whereas increased risks of specific phobia and GAD
were only observed among 30- to 54-year-old people.
Except for specific phobia, the risks of incident
anxiety disorders were increased among respondents
with incomes p$19 999 per year. The risk of incident
GAD was also greater among respondents who were
separated/divorced/widowed and lower among
Hispanic people.

Psychopathologic predictors
Associations of incident DSM-IV disorders with
specific baseline disorders, controlling for socio-
demographic characteristics and psychiatric comorbi-
dity, are outlined in Tables 5–7. Many adjusted odds
ratios were reduced or no longer significant when
other baseline comorbidity was controlled. Lifetime
alcohol abuse at baseline remained a strong predictor
of incident alcohol dependence and vice versa.
Baseline drug abuse also remained a strong predictor
of incident alcohol abuse and drug dependence.

Baseline bipolar I disorder remained a significant
predictor of incident drug abuse and baseline panic
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disorder predicted incident drug dependence. Risk of
incident alcohol abuse was decreased among respon-
dents with baseline bipolar II disorder. Among PDs,
borderline PD remained a significant predictor of
incident alcohol dependence and drug abuse, and
schizotypal and narcissistic PDs remained significant
predictors of incident drug abuse and drug depen-
dence. The risk of incident alcohol abuse was
decreased among respondents with dependent PD.

Similar attenuation in associations between base-
line psychopathologic predictors and incident mood
and anxiety disorders was observed when baseline
comorbidity was controlled. Increased risk of incident
MDD was associated with baseline dysthymia and
anxiety disorders, except social phobia (Table 6).
Increased risks of incident MDD and bipolar I dis-
order were observed among respondents with schizo-
typal and borderline PDs. Risk of incident bipolar I
disorder was also increased among respondents with
baseline PTSD, ADHD and narcissistic PD. Further,
risk for incident MDD was decreased among respon-
dents with paranoid PD.

The risk of incident panic disorder was increased
among respondents with baseline bipolar I disorder,
GAD, PTSD and schizotypal and borderline PDs
(Table 7). Baseline panic disorder and schizotypal
and borderline PDs predicted incident social phobia.
Risk of incident specific phobia was increased among
respondents with baseline panic disorder, PTSD and
borderline PD. Increased risk of incident GAD was
observed among respondents with baseline MDD,
bipolar I, and panic disorders and social phobia, and

with schizotypal, borderline and narcissistic PDs.
Risk of incident GAD was decreased among respon-
dents with histrionic PD.

Discussion

The most common incident disorders in this study
were MDD, alcohol abuse and dependence, and GAD.
The incidence of MDD was 1.51, virtually identical to
the rate in ECA (1.52),11 but lower than the rates
in Edmonton (2.79),12 the Netherlands (2.72)13 and
Finland (2.05),15 and higher than those observed in
the older long-term follow-up studies (0.24–0.45).1–3,5

The incidence of panic disorder (0.62) was similar to
rates in the ECA (0.56)11,19,20 and the Netherlands
(0.78)13 surveys. The incidence of social phobia (0.32)
was comparable to the rate in the Baltimore Follow-
Up Survey (0.45)11 but lower than those in the ECA
(0.94)11 and the Netherlands (0.93).13 One-year inci-
dence of alcohol dependence was 1.70, higher than
those observed in the Baltimore (0.46)23 or the
Netherlands (0.49)13 surveys. This study also found
a lower incidence of alcohol abuse (1.02) than in the
Netherlands survey (2.38). Incidence rates for drug
abuse and dependence in this study (0.28, 0.32) and
others (0.28, 0.27)13 were low. The lower rates repor-
ted for most disorders in the long-term studies could
be attributed, in part, to smaller numbers of incident
cases and the inevitable impact of attrition. Discre-
pancies in incidence rates among surveys may also
reflect differences in survey design, and/or environ-
mental or genetic factors. Differences may also be due

Table 1 One-year incidence of DSM-IV psychiatric disorders

Disorder Unweighted
number of

respondents
at risk

Unweighted
number of
12-month

incident cases

Weighted
first

incidence
rate % (s.e.)

Unweighted
person-years

exposure

Weighted
person-years

exposure

Weighted annual
incidence per

100 person years

Alcohol use disordera 23 713 363 1.65 (0.10) 23 531.50 13 72 08 646.83 1.66 (0.11)b

Alcohol abuse 24 291 233 1.02 (0.10) 24 174.50 14 10 22 701.45 1.03 (0.10)
Alcohol dependence 30 220 481 1.70 (0.09) 29 979.50 17 77 06 350.02 1.72 (0.09)

Any drug use disordera 30 830 89 0.31 (0.04) 30 785.50 18 32 10 336.56 0.31 (0.04)
Any drug abuse 30 887 75 0.28 (0.04) 30 849.50 18 36 13 800.84 0.28 (0.04)
Any drug dependence 33 639 101 0.32 (0.04) 33 588.50 20 11 88 877.60 0.32 (0.04)

Any mood disordera 26 867 666 2.21 (0.12) 26 534.00 16 11 63 346.22 2.24 (0.12)
Major depressive disorder 28 859 489 1.51 (0.08) 28 614.50 17 31 83 513.88 1.52 (0.09)
Bipolar I 32 990 189 0.53 (0.05) 32 895.50 19 75 61 320.45 0.53 (0.05)
Bipolar II 34 045 74 0.21 (0.03) 34 008.00 20 43 41 429.64 0.21 (0.03)

Any anxiety disordera 26 179 452 1.57 (0.09) 25 953.00 15 71 22 642.88 1.58 (0.09)
Any panic disorder 32 302 224 0.62 (0.05) 32 190.00 19 34 00 490.26 0.62 (0.05)
Social phobia 32 352 112 0.32 (0.04) 32 296.00 19 37 63 316.84 0.32 (0.04)
Specific phobia 29 502 147 0.44 (0.05) 29 428.50 17 78 54 709.16 0.44 (0.05)
Generalized anxiety 32 361 390 1.12 (0.07) 32 166.00 19 33 15 672.84 1.13 (0.08)

aBecause the population at risk for each aggregate disorder category excludes all respondents with prior lifetime histories of
any disorder in that category, the denominator of the incidence rate is invariably smaller than the denominator for any
component disorder. For the same reason, and because, individuals can become incident cases of more than one disorder in
each category in the same time period, the numerator for the aggregate rate is not a simple sum of the numbers of incident
cases across the specific disorders.
bNumbers in parentheses are standard errors.

Substance use, mood and anxiety disorders
BF Grant et al

1055

Molecular Psychiatry



T
a
b
le

2
O

n
e
-y

e
a
r

in
c
id

e
n

c
e

a
n

d
a
ss

o
c
ia

ti
o
n

s
o
f

D
S

M
-I

V
su

b
st

a
n

c
e

u
se

d
is

o
rd

e
rs

a
n

d
so

c
io

d
e
m

o
g
ra

p
h

ic
c
h

a
ra

c
te

ri
st

ic
s

C
h

a
ra

c
te

ri
st

ic
A

lc
o
h

o
l

a
b
u

se
A

lc
o
h

o
l

d
e
p

e
n

d
e
n

c
e

A
n

y
d

ru
g

a
b
u

se
A

n
y

d
ru

g
d

e
p

e
n

d
e
n

c
e

%
(s

.e
.)

O
R

(9
9
%

C
I)

%
(s

.e
.)

O
R

(9
9
%

C
I)

%
(s

.e
.)

O
R

(9
9
%

C
I)

%
(s

.e
.)

O
R

(9
9
%

C
I)

S
e
x M

e
n

1
.6

(0
.1

9
)

2
.3

(1
.5

9
–
3
.4

0
)

2
.5

(0
.1

6
)

2
.4

(1
.7

5
–
3
.1

6
)

0
.3

(0
.0

6
)

1
.2

(0
.5

4
–
2
.5

3
)

0
.5

(0
.0

8
)

2
.7

(1
.1

6
–
6
.3

7
)

W
o
m

e
n

0
.6

(0
.0

7
)

1
.0

1
.1

(0
.0

9
)

1
.0

0
.3

(0
.0

5
)

1
.0

0
.2

(0
.0

4
)

1
.0

A
g
e

(y
e
a
r)

2
0
–
2
9

3
.1

(0
.4

0
)

1
1
.7

(3
.7

0
–
3
6
.6

7
)

4
.8

(0
.3

9
)

8
.7

(5
.1

6
–
1
4
.7

7
)

1
.0

(0
.2

0
)

5
0
.7

(7
.2

1
–
1
5
6
.4

1
)

1
.0

(0
.1

9
)

8
.4

(1
.3

1
–
5
3
.6

5
)

3
0
–
5
4

1
.0

(0
.1

2
)

4
.3

(1
.5

8
–
1
1
.8

3
)

1
.6

(0
.1

3
)

3
.5

(2
.1

0
–
5
.7

6
)

0
.2

(0
.0

6
)

1
4
.4

(2
.3

9
–
8
6
.4

1
)

0
.2

(0
.0

5
)

2
.4

(0
.5

2
–
1
1
.5

5
)

X
5
5

0
.2

(0
.0

8
)

1
.0

0
.5

(0
.0

7
)

1
.0

0
.0

(0
.0

1
)

1
.0

0
.1

(0
.0

5
)

1
.0

R
a
c
e
-e

th
n

ic
it

y
W

h
it

e
1
.0

(0
.1

1
)

1
.0

1
.5

(0
.0

9
)

1
.0

0
.3

(0
.0

5
)

1
.0

0
.3

(0
.0

5
)

1
.0

B
la

c
k

0
.8

(0
.1

6
)

0
.6

(0
.3

4
–
0
.9

5
)

2
.7

(0
.3

1
)

1
.3

(0
.9

0
–
1
.9

7
)

0
.2

(0
.0

7
)

0
.5

(0
.1

8
–
1
.5

5
)

0
.4

(0
.1

0
)

0
.9

(0
.3

7
–
2
.0

8
)

H
is

p
a
n

ic
1
.1

(0
.1

9
)

0
.8

(0
.4

6
–
1
.4

8
)

2
.4

(0
.3

2
)

1
.2

(0
.7

7
–
1
.7

6
)

0
.4

(0
.1

1
)

1
.1

(0
.4

4
–
2
.9

8
)

0
.3

(0
.0

8
)

0
.7

(0
.2

7
–
1
.6

5
)

F
a
m

il
y

in
c
o
m

e
($

)
0
–
1
9

9
9
9

0
.9

(0
.1

5
)

0
.7

(0
.3

9
–
1
.3

4
)

2
.4

(0
.2

5
)

1
.3

(0
.8

1
–
2
.2

4
)

0
.4

(0
.1

1
)

2
.0

(0
.5

3
–
7
.2

2
)

0
.7

(0
.1

5
)

2
.2

(0
.7

4
–
6
.6

8
)

2
0

0
0
0
–
3
4

9
9
9

1
.1

(0
.2

4
)

1
.0

(0
.4

9
–
1
.8

3
)

1
.2

(0
.1

6
)

0
.7

(0
.4

3
–
1
.2

0
)

0
.2

(0
.0

7
)

1
.0

(0
.2

9
–
3
.6

9
)

0
.4

(0
.1

0
)

1
.4

(0
.4

5
–
4
.3

2
)

3
5

0
0
0
–
6
9

9
9
9

1
.0

(0
.1

7
)

0
.9

(0
.4

8
–
1
.5

1
)

1
.8

(0
.1

8
)

1
.1

(0
.7

0
–
1
.6

7
)

0
.3

(0
.0

7
)

1
.4

(0
.4

9
–
4
.2

7
)

0
.1

(0
.0

5
)

0
.6

(0
.1

8
–
1
.9

8
)

X
7
0

0
0
0

1
.2

(0
.1

6
)

1
.0

1
.5

(0
.1

6
)

1
.0

0
.2

(0
.0

6
)

1
.0

0
.2

(0
.0

7
)

1
.0

M
a
ri

ta
l

st
a
tu

s
M

a
rr

ie
d

/c
o
h

a
b
it

in
g

0
.6

(0
.0

8
)

1
.0

1
.2

(0
.1

0
)

1
.0

0
.1

(0
.0

3
)

1
.0

0
.1

(0
.0

3
)

1
.0

S
e
p

a
ra

te
d

/d
iv

o
rc

e
d

/w
id

o
w

e
d

0
.9

(0
.1

6
)

3
.1

(1
.6

4
–
5
.7

4
)

1
.6

(0
.2

0
)

2
.0

(1
.2

8
–
3
.1

9
)

0
.3

(0
.1

0
)

3
.5

(1
.0

3
–
1
1
.8

8
)

0
.4

(0
.1

2
)

4
.0

(1
.2

6
–
1
2
.7

2
)

N
e
v
e
r

m
a
rr

ie
d

2
.7

(0
.3

7
)

2
.3

(1
.3

1
–
4
.0

2
)

4
.1

(0
.3

6
)

1
.7

(1
.1

2
–
2
.5

5
)

0
.8

(0
.1

6
)

2
.0

(0
.7

5
–
5
.5

7
)

0
.9

(0
.1

7
)

2
.8

(0
.8

9
–
8
.9

1
)

E
d

u
c
a
ti

o
n

L
e
ss

th
a
n

h
ig

h
sc

h
o
o
l

0
.6

(0
.1

3
)

0
.6

(0
.3

2
–
1
.2

2
)

1
.9

(0
.2

8
)

1
.2

(0
.7

2
–
1
.9

0
)

0
.1

(0
.0

4
)

0
.4

(0
.1

2
–
1
.2

5
)

0
.4

(0
.1

5
)

1
.3

(0
.4

4
–
3
.6

7
)

H
ig

h
sc

h
o
o
l

0
.7

(0
.1

3
)

0
.7

(0
.3

8
–
1
.1

5
)

1
.7

(0
.1

7
)

1
.1

(0
.7

3
–
1
.5

8
)

0
.3

(0
.0

7
)

1
.0

(0
.4

5
–
2
.0

7
)

0
.3

(0
.0

6
)

0
.9

(0
.3

9
–
2
.1

1
)

S
o
m

e
c
o
ll

e
g
e

o
r

b
e
y
o
n

d
1
.3

(0
.1

3
)

1
.0

1
.7

(0
.1

1
)

1
.0

0
.3

(0
.0

5
)

1
.0

0
.3

(0
.0

6
)

1
.0

U
rb

a
n

ic
it

y
U

rb
a
n

1
.0

(0
.1

1
)

1
.1

(0
.6

1
–
2
.0

6
)

1
.7

(0
.1

0
)

1
.2

(0
.7

2
–
1
.8

9
)

0
.3

(0
.0

4
)

1
.0

(0
.3

9
–
2
.6

2
)

0
.3

(0
.0

5
)

1
.5

(0
.5

7
–
4
.0

0
)

R
u

ra
l

1
.0

(0
.1

9
)

1
.0

1
.6

(0
.2

5
)

1
.0

0
.3

(0
.0

9
)

1
.0

0
.2

(0
.0

7
)

1
.0

R
e
g
io

n
N

o
rt

h
e
a
st

1
.0

(0
.1

7
)

1
.2

(0
.6

1
–
2
.4

7
)

1
.6

(0
.2

3
)

1
.0

(0
.6

2
–
1
.6

1
)

0
.4

(0
.1

3
)

1
.2

(0
.4

0
–
3
.7

9
)

0
.4

(0
.0

9
)

1
.0

(0
.4

3
–
2
.3

5
)

M
id

w
e
st

1
.3

(0
.2

3
)

1
.7

(0
.8

7
–
3
.1

3
)

2
.0

(0
.2

5
)

1
.2

(0
.7

8
–
1
.9

3
)

0
.3

(0
.1

0
)

0
.9

(0
.3

0
–
2
.9

7
)

0
.5

(0
.1

3
)

1
.3

(0
.5

0
–
3
.5

0
)

S
o
u

th
1
.0

(0
.1

4
)

1
.2

(0
.6

6
–
2
.0

9
)

1
.7

(0
.1

4
)

1
.0

(0
.6

8
–
1
.3

5
)

0
.2

(0
.0

5
)

0
.7

(0
.2

5
–
1
.7

1
)

0
.2

(0
.0

6
)

0
.5

(0
.1

9
–
1
.5

7
)

W
e
st

0
.8

(0
.1

5
)

1
.0

1
.6

(0
.1

6
)

1
.0

0
.3

(0
.0

8
)

1
.0

0
.4

(0
.0

8
)

1
.0

A
b
b
re

v
ia

ti
o
n

s:
C

I,
c
o
n

fi
d

e
n

c
e

in
te

rv
a
l;

O
R

,
o
d

d
s

ra
ti

o
.

N
o
te

:
F

ig
u

re
s

in
b
o
ld

fa
c
e

a
re

si
g
n

if
ic

a
n

t
a
t

P
<

0
.0

1
.

Substance use, mood and anxiety disorders
BF Grant et al

1056

Molecular Psychiatry



to diagnostic criteria used in the current study (that
is, DSM-IV) and prior studies that used earlier DSM
classifications or ICD-10 criteria.

Consistent with most prior cross-sectional27,50–54,65–71

and longitudinal research,2,11–14 incidence rates of
MDD and anxiety disorders except social phobia were
greater among women, whereas incidence rates of most
substance use disorders were greater among men.
Also consistent with these prevalence surveys, there
were no sex differences in the incidence of bipolar I
and II disorders. However, unlike earlier prospective
studies,11–13 this study found inverse relationships of
almost all assessed disorders with age. Although cross-
sectional studies17,18,27,50–54 have consistently reported

inverse relationships of most disorders with age, it
remained unclear whether these associations were
real, artifactual due to longer duration of illness, or due
to mortality, recall, or other biases. The findings on age
derived from prospectively determined incidence rates
strongly suggest that the observed age differentials
represent true differences in first incidence, with
greater incidence among younger cohorts.

This study also identified other sociodemographic
risk factors for DSM-IV disorders not generally repor-
ted in prior research due to limitations of sample size.
Incidences of alcohol and drug abuse and depen-
dence, MDD and GAD were greater among separated/
divorced/widowed individuals, a result that extended

Table 3 One-year incidence and associations of DSM-IV mood disorders and sociodemographic characteristics

Characteristic Major depressive disorder Bipolar I Bipolar II

% (s.e.) OR (99% CI) % (s.e.) OR (99% CI) % (s.e.) OR (99% CI)

Sex
Men 1.0 (0.10) 0.5 (0.37–0.76) 0.5 (0.06) 0.8 (0.49–1.26) 0.1 (0.03) 0.4 (0.17–1.01)
Women 2.0 (0.14) 1.0 0.6 (0.06) 1.0 0.3 (0.05) 1.0

Age (year)
20–29 1.9 (0.26) 2.0 (1.19–3.41) 0.9 (0.15) 4.0 (1.69–9.56) 0.3 (0.09) 4.9 (1.46–16.19)
30–54 1.6 (0.12) 1.7 (1.22–2.47) 0.6 (0.07) 3.0 (1.38–6.57) 0.3 (0.05) 4.2 (1.19–14.64)
X55 1.2 (0.11) 1.0 0.2 (0.05) 1.0 0.1 (0.03) 1.0

Race-ethnicity
White 1.4 (0.10) 1.0 0.4 (0.05) 1.0 0.2 (0.04) 1.0
Black 1.4 (0.16) 0.7 (0.49–1.04) 1.0 (0.15) 1.6 (0.91–2.86) 0.3 (0.06) 0.9 (0.34–2.30)
Hispanic 2.3 (0.29) 1.4 (0.95–2.15) 0.7 (0.16) 0.9 (0.41–2.07) 0.2 (0.05) 0.6 (0.19–1.91)

Family income ($)
0–19 999 2.5 (0.26) 2.1 (1.14–3.73) 0.8 (0.13) 1.8 (0.73–4.53) 0.3 (0.07) 2.9 (0.69–12.30)
20 000–34 999 1.6 (0.19) 1.5 (0.85–2.52) 0.8 (0.13) 1.9 (0.79–4.58) 0.5 (0.13) 4.7 (1.00–22.36)
35 000–69 999 1.4 (0.14) 1.4 (0.84–2.34) 0.4 (0.07) 1.0 (0.46–2.13) 0.1 (0.04) 1.0 (0.25–4.10)
X70 000 0.9 (0.14) 1.0 0.4 (0.07) 1.0 0.1 (0.04) 1.0

Marital status
Married/cohabiting 1.1 (0.10) 1.0 0.5 (0.05) 1.0 0.2 (0.04) 1.0
Separated/divorced/widowed 2.8 (0.26) 2.2 (1.44–3.48) 0.5 (0.07) 0.9 (0.51–1.62) 0.3 (0.07) 1.3 (0.42–4.20)
Never married 1.7 (0.21) 1.2 (0.76–1.86) 0.9 (0.14) 1.2 (0.61–2.24) 0.3 (0.08) 0.9 (0.35–2.49)

Education
Less than high school 1.7 (0.23) 0.9 (0.58–1.45) 0.9 (0.16) 2.2 (1.08–4.41) 0.2 (0.07) 1.2 (0.38–3.56)
High school 1.7 (0.16) 1.1 (0.80–1.64) 0.6 (0.09) 1.5 (0.82–2.61) 0.3 (0.08) 1.4 (0.50–3.89)
Some college or beyond 1.4 (0.11) 1.0 0.4 (0.05) 1.0 0.2 (0.04) 1.0

Urbanicity
Urban 1.5 (0.09) 1.1 (0.69–1.77) 0.5 (0.05) 0.6 (0.33–1.01) 0.2 (0.04) 1.0 (0.35–2.67)
Rural 1.4 (0.22) 1.0 0.8 (0.14) 1.0 0.2 (0.07) 1.0

Region
Northeast 1.3 (0.19) 0.9 (0.54–1.42) 0.6 (0.10) 0.9 (0.47–1.64) 0.1 (0.05) 0.7 (0.21–2.01)
Midwest 1.8 (0.20) 1.2 (0.79–1.73) 0.4 (0.09) 0.5 (0.25–1.17) 0.2 (0.06) 0.8 (0.26–2.42)
South 1.4 (0.13) 0.9 (0.63–1.28) 0.5 (0.07) 0.7 (0.41–1.29) 0.2 (0.07) 1.1 (0.34–3.22)
West 1.6 (0.16) 1.0 0.6 (0.10) 1.0 0.2 (0.06) 1.0

Abbreviations: CI, confidence interval; OR, odds ratio.
Note: Figures in boldface are significant at P < 0.01.
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to never-married individuals for alcohol abuse and
dependence. Although these findings do not entirely
clarify the causal relationship between marital status
and psychopathology, they indicate that the relation-
ship is not due solely to unmarried status resulting
from preexisting psychopathology. Also, low family
income was significantly related to risks of most
anxiety disorders and MDD, but not other mood or

substance use disorders. Incident bipolar I disorder,
however, was associated with less than a high school
education. Taken together, these results highlight
age as an important general risk factor for DSM-IV
substance use, mood and anxiety disorders, whereas
effects of sex and lower socioeconomic status appear
to be disorder specific. Future analyses of the
NESARC data will test whether other prospectively

Table 6 Associations of 1-year incidence of DSM-IV mood disorders by specific psychiatric disorders at baseline, controlling
for sociodemographic characteristics and other baseline psychiatric disorders

Disorder present at
baseline

Controlling for sociodemographic characteristics Controlling for sociodemographic characteristics
and other psychiatric disorders

Major
depressive
disorder

OR (99% CI)

Bipolar I
disorder

OR (99% CI)

Bipolar II
disorder

OR (99% CI)

Major
depressive
disorder

OR (99% CI)

Bipolar I
disorder

OR (99% CI)

Bipolar II
disorder

OR (99% CI)

Alcohol use disorder
Alcohol abuse 1.2 (0.85–1.75) 1.5 (0.91–2.57) 0.5 (0.19–1.35) 1.1 (0.70–1.63) 0.8 (0.40–1.77) 0.4 (0.12–1.10)
Alcohol
dependence

1.2 (0.71–1.91) 2.4 (1.39–4.16) 1.0 (0.34–2.73) 0.9 (0.48–1.83) 1.7 (0.72–4.04) 1.3 (0.38–4.14)

Any drug use disorder
Any drug abuse 1.3 (0.84–2.09) 1.6 (0.85–2.94) 0.6 (0.20–2.04) 1.2 (0.69–2.16) 1.0 (0.43–2.12) 0.7 (0.17–2.50)
Any drug
dependence

1.2 (0.60–2.54) 1.8 (0.67–4.82) 0.5 (0.03–6.58) 0.9 (0.39–2.29) 0.7 (0.19–2.32) 0.4 (0.03–7.15)

Mood disorder
Major depressive
disorder

— 1.6 (0.99–2.74) 3.2 (1.22–8.69) — 0.9 (0.50–1.53) 1.9 (0.64–5.55)

Bipolar I — — — — — —
Bipolar II — 1.7 (0.60–5.02) — — 0.7 (0.23–2.07) —
Dysthymia 4.7 (2.31–9.47) 1.6 (0.59–4.29) 1.4 (0.30–6.94) 3.7 (1.78–7.81) 0.8 (0.28–2.29) 0.7 (0.15–3.16)

Anxiety disorder
Panic disorder 1.9 (1.18–3.16) 3.3 (1.63–6.79) 3.0 (1.02–9.01) 1.8 (1.01–3.08) 1.9 (0.80–4.51) 1.7 (0.48–5.82)
Social phobia 2.0 (1.21–3.19) 2.6 (1.22–5.44) 1.9 (0.63–5.48) 1.6 (0.91–2.69) 1.1 (0.50–2.42) 0.8 (0.26–2.43)
Specific phobia 2.0 (1.33–2.89) 1.9 (1.07–3.32) 1.7 (0.67–4.37) 1.6 (1.02–2.40) 1.0 (0.53–1.78) 0.9 (0.32–2.34)
Generalized
anxiety disorder

2.2 (1.30–3.74) 3.1 (1.64–5.87) 5.0 (1.60–15.80) 2.2 (1.09–4.26) 1.5 (0.73–3.11) 2.9 (0.41–21.09)

Posttraumatic
stress disorder

2.2 (1.50–3.12) 4.2 (2.58–6.95) 2.6 (1.01–7.04) 2.0 (1.30–2.99) 2.4 (1.33–4.31) 1.5 (0.50–4.62)

Attention-deficit/
hyperactivity
disorder

1.6 (0.69–3.68) 5.0 (2.26–10.97) 1.1 (0.24–5.14) 1.3 (0.52–3.28) 2.6 (1.14–6.10) 0.6 (0.12–2.94)

Personality disorder
Paranoid 0.4 (0.20–0.91) 2.7 (1.34–5.46) 1.7 (0.45–6.62) 0.3 (0.14–0.72) 1.0 (0.49–2.21) 0.7 (0.18–2.84)
Schizoid 0.8 (0.34–2.04) 2.3 (0.88–5.89) 0.6 (0.15–2.86) 0.7 (0.27–1.64) 0.9 (0.35–2.57) 0.3 (0.06–1.29)
Schizotypal 2.6 (1.54–4.27) 5.2 (2.91–9.23) 4.3 (1.48–12.35) 2.1 (1.17–3.86) 2.0 (1.04–3.71) 1.8 (0.59–5.48)
Antisocial 0.6 (0.25–1.68) 2.6 (1.12–6.07) 2.4 (0.66–8.96) 0.5 (0.18–1.36) 1.2 (0.49–2.82) 2.2 (0.50–9.90)
Borderline 3.6 (2.41–5.39) 8.4 (5.20–13.68) 4.9 (1.97–12.24) 4.4 (2.74–7.10) 4.2 (2.26–7.72) 3.0 (0.90–10.15)
Histrionic 0.4 (0.07–2.40) 3.4 (1.19–9.62) 1.5 (0.22–10.74) 0.3 (0.05–1.68) 1.2 (0.40–3.44) 0.7 (0.10–5.32)
Narcissistic 1.8 (1.20–2.78) 7.1 (4.24–12.00) 3.9 (1.42–10.77) 1.4 (0.88–2.13) 3.7 (2.05–6.68) 2.0 (0.72–5.32)
Avoidant 0.8 (0.25–2.42) 2.1 (0.65–6.84) 2.6 (0.46–14.34) 0.7 (0.20–2.24) 0.8 (0.23–2.57) 1.0 (0.19–5.15)
Dependent 0.3 (0.02–3.96) 2.3 (0.15–35.13) —a 0.3 (0.02–4.15) 0.9 (0.05–13.51) —a

Obsessive-
compulsive

1.0 (0.55–1.78) 2.2 (1.10–4.56) 3.5 (1.34–9.22) 0.8 (0.42–1.38) 1.0 (0.47–2.25) 1.8 (0.66–4.77)

Abbreviations: CI, confidence interval; OR, odds ratio.
Note: Figures in boldface are significant at P < 0.01.
aZero cell.
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assessed risk factors for psychiatric disorders are
disorder specific to help define the boundaries of
DSM-IV disorders.

Little has been reported about incidence rates
among race-ethnic minorities. In contrast to the one
prior study,72 this study did not find elevated rates
among Hispanic people. However, the risk of incident
GAD was lower among Hispanic people and the
risk of alcohol abuse was lower among black people.
Future research is needed to explain the lower risk
of these disorders among minorities.

To our knowledge, this is the first study to examine
psychopathologic predictors of a broad range of
incident DSM-IV disorders in a national sample and
determine whether disorder-specific associations
reflect common or unique factors. Some associations
between psychopathologic predictors of incident
disorders remained statistically significant, although
reduced in magnitude, once baseline comorbidity was
controlled. The drop in magnitude suggests common
causal factors underlying the disorder-specific asso-
ciations. However, the remaining significance of these
associations suggests unique factors driving some
disorder-specific associations.

Consistent with the ECA data,72 baseline dysthymia
predicted incident MDD. Also not surprisingly, base-
line MDD predicted incident bipolar II disorder,
suggesting that MDD occurs prior to hypomania in
the development of bipolar II disorder. Consistent
with prospective studies,28,29 alcohol abuse and
dependence showed strong reciprocal temporal rela-
tionships, but drug abuse only predicted incident
drug dependence. The reciprocal relationship bet-
ween alcohol abuse and dependence suggests that
strong common factors may underlie the comorbid
relationship and additionally provides support for
elimination of the hierarchy between alcohol abuse
and dependence in future DSM revisions. Further
research is needed, however, on specific drug use
disorders to support elimination of the abuse-
dependence hierarchy in the DSM-IV in view of the
unidirectional relationship between drug abuse and
dependence observed in this study.

In general, baseline anxiety disorders more
often predicted other incident anxiety disorders than
mood disorders. Panic disorder predicted incident
social and specific phobias and GAD, GAD predicted
incident panic disorder, social phobia predicted
incident GAD, and PTSD predicted incident panic
disorder and specific phobia. Baseline social phobia
predicted incident GAD. In only three instances did
a mood disorder predict an incident anxiety disorder:
bipolar I predicted both incident panic disorder and
GAD, and MDD predicted incident GAD. These
results are broadly consistent with most,73–79 but not
all,80,81 longitudinal studies showing that onsets
of anxiety disorders are more often followed than
preceded by the onset of depressive disorders. The
observed temporal relationships, especially among
anxiety disorders, may also reflect overlap of core
DSM-IV symptoms among these disorders.

Among the most interesting findings of this
study were the reciprocal temporal relationships
between MDD and GAD, and between GAD and panic
disorder. These findings suggest the existence of
strong common causes underlying those disorders,
stronger than those common factors characterizing
comorbidity among other disorders assessed in this
study except for alcohol abuse and dependence. The
observed reciprocal relationship between MDD and
GAD is consistent with results of twin studies show-
ing these disorders to share joint genetic suscepti-
bility.82–86 Findings on the relationship between GAD
and panic disorder show GAD to be etiologically
distinct from panic disorder,86 but more recent studies
support a shared diathesis between GAD and panic
disorder87 or additive genetic influences common
to GAD and panic disorder in the presence of a
nonadditive genetic contribution specific to panic
disorder.88 The present results suggest that genetic
research be expanded to encompass MDD, GAD and
panic disorder, along with other mood and anxiety
disorders, for the purpose of unraveling common and
unique genetic and environmental influences under-
lying comorbidity.

By definition, PDs constitute enduring patterns of
inner experiences and behaviors that are pervasive,
inflexible and stable over time, with onsets in
adolescence or early adulthood,28 and highly comorbid
with mood and anxiety disorders.17,18,27,50–54 Therefore,
it was not surprising that PDs predicted these
incident disorders. Borderline and schizotypal PDs
predicted incident MDD, bipolar I, panic disorder,
GAD and social phobia. Borderline PD also predicted
incident specific phobia, and narcissistic PD
predicted incident bipolar I and GAD. That PDs
predicted many mood and anxiety disorders tempts
speculation that genetic risk shared among anxiety
and mood disorders85,88 might be mediated by PDs,
especially borderline and schizotypal PDs or traits.

Longitudinal and twin studies89–96 have consis-
tently found antisocial behavior or conduct disorder
in childhood or late adolescence to predict alcohol
dependence in early adulthood. By contrast, anti-
social PD did not predict incident alcohol or drug use
disorders in this study. This discrepancy suggests that
the relationship between childhood antisocial beha-
vior and later substance use disorders may not be
consistent across developmental stages.97 Adoles-
cence and early adulthood are periods associated
with the highest prevalence of substance use and
the relationship measured at these stages of life may
be different from what would be observed in later
adulthood. Thus, this linkage between antisocial
behaviors and substance use disorders may be evident
among younger individuals not captured in the
NESARC sample. However, antisocial behavior in
prior studies may be predicting early-onset substance
use disorders, leaving open the possibility that
other personality psychopathology, such as border-
line, narcissistic or schizotypal PD or traits, could
influence the development of later-onset substance
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use disorders as observed in this study. Future
longitudinal research should be extended to adoles-
cence and later adulthood and incorporate measures
of a broad spectrum of personality psychopathology,
with particular focus on sex and age differences in
the manifestations of externalizing and internali-
zing psychopathology predictive of substance use
disorders.

Another significant finding is that substance use
disorders did not predict any incident mood or
anxiety disorder. By contrast, baseline bipolar I
predicted incident drug abuse, and baseline panic
disorder predicted incident drug dependence. These
results are consistent with recent evidence from a
twin study showing that the risk of alcohol depen-
dence was substantially increased by a prior episode
of MDD, but a previous episode of alcohol depen-
dence did not increase the risk of MDD.98 Although
these results may be consistent with the self-medica-
tion hypothesis, other mechanisms such as shared
underlying liability arising from the same genetic or
environmental risk factors cannot be excluded.

Limitations of this study are noted. Although this
study represents the largest follow-up survey of
psychiatric disorders conducted to date, future pro-
spective studies with longer follow-up periods and
those incorporating clinical interviews and collateral
reports are also indicated. As attrition between the
Wave 1 and Wave 2 NESARC was small (13.3%) and
the Wave 2 data were adjusted for nonresponse due to
sociodemographic characteristics and presence of any
substance use or other psychiatric disorder at Wave 1,
attrition is not likely to have a substantial effect on the
incidence rates and risk associations examined in this
study. Although the NESARC survey design included
group quarters, some special populations, such as
those under 18 or respondents in jail or hospitalized
at the time of the interview, were not included in the
sample. Finally, this study assessed DSM-IV disorders
categorically, in conformity with clinical tradition.
It is acknowledged that a dimensional approach to
the measurement of DSM-IV disorders may have great
merit for understanding the pathophysiology of each
disorder and the comorbidity it shares with others.

In summary, this study has increased our know-
ledge of sociodemographic and psychopathologic risk
factors for major DSM-IV substance use, mood and
anxiety disorders. The greater incidence of all these
disorders in the youngest cohort underscores the need
for heightened vigilance in identifying and treating
such disorders among young adults. This study also
provides a framework for future analyses focusing
prospectively on other risk factors for the incidence,
remission and recurrence of specific disorders. Taken
together, the findings of this study call for more
research in the rapidly growing field of psychiatric
genetics that has begun to expand phenotypic defini-
tions beyond the study of a single disorder or trait
to a range of phenotypes that show a high degree
of comorbidity. Work in this area is beginning to
identify latent genetic risk factors that indicate shared

genetic susceptibility across a range of diagnostic
phenotypes.99–104

Information on sociodemographic and psycho-
pathologic risk factors prospectively identified in
this study may also begin to inform a new class of
preventive interventions aimed at preventing comor-
bidity (that is, the prevention of the first onset of
a second or set of disorders). With regard to clinical
implications, clearer data about the risks of future
disorders posed by chronologically primary disorders
can increase efficiency of treatment planning and
provide important information to patients at risk of
developing secondary disorders. Primary prevention
of secondary disorders would be feasible even when
the comorbid conditions share common causes.
The onset of the secondary disorder is not inevi-
table because common causes often have modifiable
mediators.
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et al. A prospective study of first-incidence depression: the
Lundby study, 1957–1972. Br J Psychiatry 1990; 156: 336–342.

3 Murphy JM, Laird NM, Monson RR, Sobol AM, Leighton AH.
Incidence of depression in the Stirling County study: historical
and comparative perspectives. Psychol Med 2000; 30: 505–514.

4 Murphy JM, Monson RR, Laird NM, Leighton AH. Studying
the incidence of depression: an ‘interval’ effect. Int J Methods
Psychiatr Res 2000; 9: 184–193.

5 Eaton WW, Anthony JC, Gallo J, Cai G, Tien A, Romanoski A et al.
Natural history of Diagnostic Interview Schedule/DSM-IV major
depression: the Baltimore Epidemiologic Catchment Area follow-
up. Arch Gen Psychiatry 1997; 54: 993–999.

6 Robins LN, Regier DA. Psychiatric Disorders in America:
The Epidemiologic Catchment Area Study. The Free Press:
New York, NY, 1991.

7 American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, 3rd edn. American Psychiatric
Association: Washington, DC, 1980.

Substance use, mood and anxiety disorders
BF Grant et al

1063

Molecular Psychiatry



8 American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, 3rd edn, Revised. American
Psychiatric Association: Washington, DC, 1987.

9 Ries LAG, Harkins D, Krapcho M, Mariotto A, Miller BA,
Fever EJ. SEER Statistics Review, 1975–2003. National Cancer
Institute: Bethesda, MD, 2006.

10 National Heart, Lung, and Blood Institute. Incidence and
Prevalence: 2006 Chart Book on Cardiovascular and Lung
Diseases. National Heart, Lung, and Blood Institute: Bethesda,
MD, 2006.

11 Eaton WW, Kramer M, Anthony JC, Dryman A, Shapiro S,
Locke BZ. The incidence of specific DIS/DSM-III mental
disorders: data from the NIMH Epidemiologic Catchment Area
program. Acta Psychiatr Scand 1989; 79: 163–178.

12 Newman SC, Bland RC. Incidence of mental disorders in
Edmonton: estimates of rates and methodological issues.
J Psychiatr Res 1998; 32: 273–282.

13 Bijl RV, De Graaf R, Ravelli A, Smit F, Vollebergh WAM. Gender
and age-specific first incidence of DSM-III-R psychiatric dis-
orders in the general population: results from the Netherlands
Mental Health Survey and Incidence Study (NEMESIS). Soc
Psychiatry Psychiatr Epidemiol 2002; 37: 372–379.

14 De Graaf R, Bijl RV, Smit F, Vollebergh WAM. Predictors of
first incidence of DSM-III-R psychiatric disorders in the general
population: findings from the Netherlands Mental Health Survey
and Incidence Study. Acta Psychiatr Scand 2002; 106: 303–313.

15 Lehtinen V, Sohlman B, Nummelin T, Salomaa M, Ayuso-Mateos
J-L, Dowrick C. The estimated incidence of depressive disorder
and its determinants in the Finnish ODIN sample. Soc Psychiatry
Psychiatr Epidemiol 2005; 40: 778–784.

16 World Health Organization. International Classification of
Diseases, 10th Revision. World Health Organization: Geneva,
Switzerland, 2004.

17 Hasin DS, Goodwin RD, Stinson FS, Grant BF. The epidemiology
of major depressive disorder: results from the National Epide-
miologic Survey on Alcohol and Related Conditions. Arch
Gen Psychiatry 2005; 62: 1097–1106.

18 Kessler RC, McGonagle KA, Zhao S, Nelson C, Hughes M,
Eshleman S et al. Lifetime and 12-month prevalence of DSM-III-R
psychiatric disorders in the United States: results from the
National Comorbidity Survey. Arch Gen Psychiatry 1994; 51:
8–19.

19 Eaton W, Anthony J, Romanoski A, Tien A, Gallo J, Cai G et al.
Onset and recovery from panic disorder in the Baltimore
Epidemiologic Catchment Area Follow-Up. Br J Psychiatry
1998; 173: 501–507.

20 Keyl P, Eaton WW. Risk factors for the onset of panic attacks and
panic disorder. Am J Epidemiol 1990; 131: 301–311.

21 Wells JC, Tien AY, Garrison R, Eaton WW. Risk factors for the
incidence of social phobia as determined by the Diagnostic
Interview Schedule in a population-based study. Acta Psychiatr
Scand 1994; 90: 84–90.

22 Neufeld KJ, Swartz KL, Bienvenu OJ, Eaton WW, Cai G. Incidence
of DIS/DSM-IV social phobia in adults. Acta Psychiatr Scand
1999; 100: 186–192.

23 Crum RM, Chan Y-F, Chen L-S, Storr CL, Anthony JC. Incidence
rates for alcohol dependence among adults: prospective data
from the Baltimore Epidemiologic Catchment Area Follow-Up
Survey, 1981–1996. J Stud Alcohol 2005; 66: 795–804.

24 Chen WJ, Cheng ATA. Incidence of first onset alcoholism among
Taiwanese aborigines. Psychol Med 1997; 27: 1363–1371.

25 Grant BF, Kaplan KK, Stinson FS. Source and Accuracy
Statement: The Wave 2 National Epidemiologic Survey on
Alcohol and Related Conditions. National Institute on Alcohol
Abuse and Alcoholism; http://www.niaaa.nih.gov. Accessed 2
July, 2007.

26 Grant BF, Moore TC, Shepard J, Kaplan K. Source and Accuracy
Statement: Wave 1 National Epidemiologic Survey on Alcohol
and Related Conditions (NESARC). National Institute on Alcohol
Abuse and Alcoholism; http://www.niaaa.nih.gov. Accessed 2
July, 2007.

27 Grant BF, Stinson FS, Dawson DA, Chou SP, Dufour MC,
Compton W et al. Prevalence and co-occurrence of substance
use disorders and independent mood and anxiety disorders:

results from the National Epidemiologic Survey on Alcohol and
Related Conditions. Arch Gen Psychiatry 2004; 61: 807–816.

28 American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders, 4th edn. American Psychiatric
Association: Washington, DC, 1994.

29 Grant BF, Dawson DA, Hasin DS. The Alcohol Use Disorder and
Associated Disabilities Interview Schedule—DSM-IV Version.
National Institute on Alcohol Abuse and Alcoholism; http://
www.niaaa.nih.gov. Accessed 30 July, 2007.

30 Grant BF, Dawson DA, Hasin DS. The Wave 2 National
Epidemiologic Survey on Alcohol and Related Conditions
Alcohol Use Disorder and Associated Disabilities Interview
Schedule—DSM-IV Version. National Institute on Alcohol Abuse
and Alcoholism; http://www.niaaa.nih.gov. Accessed 30 July
2007.

31 Hasin DS, Grant BF, Endicott J. The natural history of alcohol
abuse: implications for definitions of alcohol use disorders. Am J
Psychiatry 1990; 147: 1537–1541.

32 Schuckit MA, Smith TL, Danko GP, Bucholz KK, Reich T, Bierut L.
Five-year clinical course associated with DSM-IV alcohol abuse
or dependence in a large group of men and women. Am J
Psychiatry 2001; 158: 1084–1090.

33 Canino GJ, Bravo M, Ramı́rez R, Febo V, Fernández R, Hasin DS.
The Spanish Alcohol Use Disorder and Associated Disabilities
Interview Schedule (AUDADIS): reliability and concordance
with clinical diagnoses in a Hispanic population. J Stud Alcohol
1999; 60: 790–799.

34 Chatterji S, Saunders JB, Vrasti R, Grant BF, Hasin D, Mager D.
Reliability of the alcohol and drug modules of the Alcohol
Use Disorder and Associated Disabilities Interview Schedule—
Alcohol/Drug-Revised (AUDADIS-ADR): an international com-
parison. Drug Alcohol Depend 1997; 47: 171–185.

35 Grant BF, Dawson DA, Stinson FS, Chou PS, Kay W, Pickering R.
The Alcohol Use Disorder and Associated Disabilities Interview
Schedule-IV (AUDADIS-IV): reliability of alcohol consumption,
tobacco use, family history of depression and psychiatric
diagnostic modules in a general population sample. Drug Alcohol
Depend 2003; 71: 7–16.

36 Grant BF, Harford TC, Dawson DA, Chou PS, Pickering RP. The
Alcohol Use Disorder and Associated Disabilities Interview
Schedule (AUDADIS): reliability of alcohol and drug modules
in a general population sample. Drug Alcohol Depend 1995; 39:
37–44.

37 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.

38 Ruan WJ, Goldstein RB, Chou SP, Smith SM, Saha TD, Pickering
RP et al. The Alcohol Use Disorder and Associated Disabilities
Interview Schedule-IV (AUDADIS-IV): reliability of new psy-
chiatric diagnostic modules and risk factors in a general
population sample. Drug Alcohol Depend 2008; 92: 27–36.

39 Hasin D, Paykin A. Alcohol dependence and abuse diagnoses:
concurrent validity in a nationally representative sample.
Alcohol Clin Exp Res 1999; 23: 144–150.

40 Hasin DS, Grant B, Endicott J. The natural history of alcohol
abuse: implications for definitions of alcohol use disorders. Am J
Psychiatry 1990; 147: 1537–1541.

41 Hasin DS, Muthén B, Wisnicki KS, Grant BF. Validity of the
bi-axial dependence concept: a test in the US general population.
Addiction 1994; 89: 573–579.

42 Hasin DS, Van Rossem R, Endicott J. Differentiating DSM-IV
alcohol dependence and abuse by course: community heavy
drinkers. J Subst Abuse 1997; 9: 127–135.

43 Hasin DS, Schuckit MA, Martin CS, Grant BF, Bucholz KK,
Helzer JE. The validity of DSM-IV alcohol dependence: what do
we know and what do we need to know? Alcohol Clin Exp Res
2003; 27: 244–252.

44 Cottler LB, Grant BF, Blaine J, Mavreas V, Pull C, Hasin D et al.
Concordance of DSM-IV alcohol and drug use disorder criteria
and diagnoses as measured by AUDADIS-ADR, CIDI and SCAN.
Drug Alcohol Depend 1997; 47: 195–205.

45 Hasin DS, Grant BF, Cottler L, Blaine J, Towle L, Üstün B et al.
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