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THE EPIDEMIOLOGY OF
CO-OCCURRING ADDICTIVE AND MENTAL DISORDERS:
Implications for Prevention and Service Utilization

Ronald C. Kessler, Ph.D., Christopher B. Nelson, Ph.D, M.P.H., Katherine A. McGonagle,
Ph.D., Mark J. Edlund, B.S., Richard G. Frank, Ph.D,, Philip J. Leaf, Ph.D.

General population data from the National Comorbidity Survey are presented on
co-occurring DSM-III-R addictive and mental disorders. Co-occurrence is highly
prevalent in the general population and usually due to the association of a pri-
mary mental disorder with a secondary addictive disorder. It is associated with a
significantly increased probability of treatment, although the finding that fewer
than half of cases with 12-month co-occurrence received any treatment in the

year prior to interview suggests the need for greater outreach efforts.

Studies of diagnostic patterns both in
clinical samples (Ross, Glaser, & Ger-
manson, 1988; Rounsaville et al., 1991; Wolf,
Schubert, Patterson, Marion, & Grande,
1988) and in general population samples
(Boyd et al., 1984, Helzer & Pryzbeck, 1988,
Regier, Burke, & Burke, 1990) show that the
co-occurrence of addictive and mental dis-
orders is highly prevalent and more com-
mon in treatment samples than in untreated
community samples (Rounsaville, Dolinsky,
Babor, & Meyer, 1987, Woodruff, Guze,
Clayton, & Carr, 1973). More detailed in-
formation is needed to understand these as-
sociations. This article helps to address that
need by presenting nationally representa-
tive general population data that focus on
a) the prevalence of co-occurring addictive
and mental disorders, 4) temporal relation-
ships between these disorders, and ¢) the

extent to which 12-month co-occurrence is
associated with utilization of services. The
data come from the National Comorbidity
Survey (NCS) (Kessler, McGonagle, Zhao et
al, 1994). Unlike most articles in this sec-
tion, psychosis is not included in our evalu-
ation because of the small number of psy-
chotics in the NCS (Kendler, Gallagher,
Abelson, & Kessler, in press) and the ex-
tremely high comorbidity of psychosis with
other mental disorders. Instead, the mental
disorders that are the focus of attention are
mood disorders, anxiety disorders, and an-
tisocial personality disorders.

METHODS
Sample

As described in more detail elsewhere
(Kessler, McGonagle, Zhao et al., 1994), the
NCS is based on a stratified, multistage
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area probability sample of persons ages
15-54 in the noninstitutionalized civilian
population of the 48 coterminous United
States, as well as a representative supple-
mental sample of students living in campus
group housing. Field work was carried out
between September 1990 and February
1992. The response rate was 82.4%, with a
total of 8,098 completed interviews.

The NCS interview was administered in
two parts. Part I, administered to all respon-
dents, included the core diagnostic inter-
view, a brief risk-factor battery, and an in-
ventory of sociodemographic information.
Part I1 included a more detailed risk-factor
battery and a series of diagnoses of secondary
interest to the investigation. Part I was ad-
ministered to a subsample of 5,877 respon-
dents consisting of all those who screened
positive for any lifetime diagnosis in Part I,
all others in the age range 15-24, and a
random subsample of other respondents.

Results reported in this paper are based
on the Part II subsample. The data were
weighted for differential probabilities of
selection into the Part [ sample, differential
nonresponse, differential probabilities of
selection into Part Il across strata of the
Part [ sample, as well as to adjust the sam-
ple to approximate the cross-classification
of the population distribution on a range of
sociodemographic characteristics. These
weights have been described in greater de-

tail elsewhere (Kessler, McGonagle, Zhao et
al., 1994).

Diagnostic Assessment

The psychiatric diagnoses included in
the present report consist of DSM-/1/-R
(American Psychiatric Association, 1987)
affective disorders (major depressive epi-
sode, dysthymia, mania), anxiety disorders
(panic disorder with or without agorapho-
bia, generalized anxiety disorder, simple
phobia, social phobia, agoraphobia with or
without panic, post-traumatic stress disor-
der), addictive disorders (alcohol abuse
without dependence, alcohol dependence,
drug abuse without dependence, other drug
dependence), conduct disorder, and adult
antisocial behavior.* Diagnoses were gen-
erated from a modified version of the Com-
posite International Diagnostic Interview
(CIDI) (World Health Organization, 1990), a
structured interview designed to be used by
trained interviewers who are not clinicians.
Field trials of the CIDI have documented
good reliability and validity of all the diag-
noses considered here (Wittchen, 1994).

Analysis Procedures

The analyses of co-occurrence were car-
ried out by estimating odds-ratios between
pairs of disorders based on logistic regres-
sion models with dichotomous predictor
variables using the LOGISTIC procedure

*Both the mental and addictive disorders considered in the present report differ from those reported by Kessler,
McGonagle, Zhao et al. (1994). There are three changes in the mental disorders. First, post-traumatic stress
disorder has been added to the anxiety disorders, based on evidence that it is highly prevalent (Kessler, Son-
nega et al., 1995). Second, the assessment of symptoms associated with antisocial personality disorder has been
expanded to distinguish between conduct disorder (three or more types of antisocial behavior occurring prior
to age 15) and adult antisocial behavior (four or more types occurring since age 15). Although both are required
for a diagnosis of antisocial personality disorder, the present analysis considers these disorders separately be-
cause of recent evidence that a substantial number of respondents, women in particular, report adult antisocial
behavior in the absence of conduct disorder (Cottler, Kessler, & Nelson, 1995). Third, the diagnosis of nonaf-
fective psychosis has been deleted from the present report based on evidence of low prevalence of in the NCS
(Kendler, Gallagher, Abelson, & Kessler, in press). As a result of these changes, the revised 12-month and
lifetime estimates of the prevalence of any mental disorder are 24.0% and 43.2%, respectively, rather than the
22.7% and 35.2% reported by Kessler, McGonagle, Zhao et al. (1994). There is also a change in the addictive
disorders. Kessler, McGonagle, Zhao et al. (1994} used the CIDI convention of defining respondents as having
12-month substance dependence when they met lifetime criteria for the disorder and had one or more 12-month
dependence symptoms. This has been changed to require a minimum of three 12-month dependence symptoms,
the minimum specified in DSM-III-R as fulfilling the requirement of for a diagnosis of dependence. As a result
of this change, 12-month prevalence estimates are revised to 4.5% for alcohol dependence, 1.8% for drug
dependence, and 8.2% for any addictive disorder. The 12-month prevalence of addictive disorders was reported
as 11.3% and the lifetime prevalence as 26.6% in the earlier report.
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in the SAS software package (SAS Institute, Replications (Koch & Lemeshow, 1972),
1988). Temporal relationships were distin- operationalized in a SAS MACRO (SAS
guished by using simple cross-tabular meth-  Institute, 1988), was used to adjust stan-
ods to compute the percentage of cases of dard errors of odds-ratios for purposes of
a particular type in which one disorder had testing the significance of these measures
an earlier age of onset than the other based of association. Statistical tests were evalu-
on retrospective self-reports. Patterns of ated.at the .05 level of significance using two-
12-month treatment were also examined by tailed tests and design-based standard errors.
computing cross-tabulations between diag-
nostic classifications and self-reports about RESULTS
treatment. Age-of-onset curves were calcu-  Basic Patterns of Co-occurrence
lated using the SURVIVAL procedure in Data on 12-month and lifetime co-occur-
the SPSS software package (Norusis, 1990). rence of specific addictive and mental dis-
Due to the complex sample design and orders are presented in TABLE 1 in the form
weighting of the NCS, special analysis pro-  of odds-ratios (ORs). Consistent with ear-
cedures were required to obtain unbiased lier research, the overall pattern of ORs is
estimates of standard errors of parameter overwhelmingly positive, with 78% of the
estimates. The Taylor series linearization disorder-specific ORs for 12-month disor-
method (Woodruff & Causey, 1976) was der and 80% of those for lifetime disorder
used to adjust standard errors of means for positive (that is, larger than 1.0) and most
purposes of testing the significance of sub- of these statistically significant. All the
sample differences in treatment preva- mental disorders are consistently more
lences. The method of Balanced Repeated strongly related to dependence than to abuse.

Table 1

12-MONTH AND LIFETIME CO-OCCURRENCE (ODDS-RATIO) OF ADDICTIVE
AND MENTAL DISORDERS

12-MONTH CO-OCCURRENCE LIFETIME CO-OCCURRENCE

MD AAWOD AD DAWOD DD ANYADD AAWOD AD DAWOD DD ANYADD
Affective
MDE . 3.7 . 36" 3.0* . 2.7 1.7* 28" 2.3
DY . 3.9 . 11 2.6 . 1.0" 1. 2.5" 19"
Mania . 6.3" . 82" 6.7* . 9.7 1. 8.4 6.8~
Any . 3.6" . 39 3.0" . 2.87 1.7 3.0" 23"
Anxiety
GAD . . 1.8 3.1 . 2.8 1
PD . . 4.7* 2.2* . 2.0* 1
PTSD . . 4.2 2.5* . 2.6 1
SO PH . . 32" 26" . 2.2 1
1
0
1

. 3.8" 21"
. 3.8* 2.0*
. 4.0* 25"
. 26" 21"
. 25" 20"
. 28" 1.6*
4 33 21*

S| PH . . 1.8* 1.9* . 21
4.4 25" . 1.7*
3.6* 2.5* . 21"

— — —_ . 5.6* 26" 53" 53"
— — 10.5" 28" 13.6* 11.8*
CD and AAB — — 11.7* 2.5* 14.2* 13.9*
CD or AAB — — — 6.7* 2.8* 7.0" 6.1*
Any Mental
One + 1.6* 27" . . . . 2.5* 1.6* 3.7 2.4

Note. MD=mental disorder, AAWOD=alcohol abuse without dependence; AD=alcohol dependence; DAWOD=drug
abuse without dependence; DD=drug dependence; ANY ADD=abuse and/or dependence on alcohol and/or drugs;
MDE=major depressive episode; DY=dysthymia; GAD=generalized anxiety disorder; PD=panic disorder (with or with-
out agoraphobia); PTSD=post-traumatic stress disorder; SO PH=social phobia; S! PH=simple phobia; AGO=agora-
phobia (with or without panic); CD=conduct disorder, AAB=adult antisocial behavior; CD and AAB=antisocial personal-
ity disorder; One + =one or more mental disorders.

*Odds-ratio is significantly different from 1.0 at the .05 level, using design-based standard errors.
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Mania is more strongly related than any
other affective disorder or anxiety disorder
with both 12-month and lifetime depen-
dence on alcohol or drugs, while conduct
disorder (CD) and adult antisocial behavior
(AAB) are more strongly related than the
anxiety disorders or any of the affective
disorders other than mania with both 12-
month and lifetime abuse and dependence.

The coefficients in TABLE 2 are the condi-
tional proportions associated with the 12-
month ORs in TABLE 1. Entries in the
columns labeled A are the proportions of
respondents with a given 12-month addic-
tive disorder (indicated by the column
heading) who also had a particular 12-
month mental disorder (indicated by the
row heading). For example, the entry in the
upper left corner of the table shows that
11.3% of the NCS respondents with 12-
month alcohol abuse also had at least one
episode of major depression during this
same 12-month period. Other entries in the
A columns show that, among respondents
with one of the 12-month addictive disor-
ders, 12.3%-31.7% also had a 12-month
affective disorder, 24.0%—-45.5% had a 12-
month anxiety disorder, and 32.5%-52.8%
had at least one of the mental disorders
(either affective or anxiety) considered
here. These proportions are consistently

EPIDEMIOLOGY OF CO-OCCURRING DISORDERS

lower for abuse than for dependence and
highest for drug dependence. One-fourth
(24.5%) of all respondents with any 12-
month addictive disorder also had a 12-
month affective disorder, 35.6% had a 12-
month anxiety disorder, and 42.7% had at
least one 12-month mental disorder.

Entries in the columns labeled M in
TABLE 2 are the proportions of respondents
with a given 12-month mental disorder (in-
dicated by the row heading) who also had
a particular 12-month addictive use disor-
der (indicated by the column heading).
Among respondents with an affective dis-
order, 18.4%-37.1% also had at least one
12-month addictive disorder. This was also
true of 13.5%—21.0% of respondents with
one or more of the 12-month anxiety disor-
ders. Respondents with 12-month mania
and those with 12-month generalized anxi-
ety disorder were more likely than those
with other mental disorders to have a 12-
month addictive disorder (37.1% and
21.0%, respectively).

The data in TABLE 3 are similar to those in
TABLE 2, but refer to lifetime rather than to
12-month co-occurrence. As shown in that
table, 41.0%—65.5% of respondents with a
lifetime addictive disorder also have a life-
time history of at least one mental disorder,
while 50.9% of those with one or more life-

Table 2
CONDITIONAL PROBABILITIES OF 12-MONTH CO-OCCURRENCE OF ADDICTIVE
AND MENTAL DISORDERS
AAWOD AD DAWO DDD ANY ADD

MD A M A M A M A M A M
Affective

MDE 11.3 28 27.9 121 15.0 1.2 28.4 5.0 229 18.4

DY 1.1 26 3.6 151 1.1 08 1.2 20 24 18.8

Mania 0.3 1.8 1.9 224 0.9 18 27 12.9 1.7 37.1

Any 12.3 28 29.2 11.8 15.0 1.1 317 52 245 18.3
Anxiety

GAD 1.4 1.1 116 16.2 53 1.3 56 3.2 8.1 21.0

PD 1.3 1.4 39 74 06 02 95 7.4 45 16.0

PTSD 56 37 77 88 56 11 13.9 6.5 83 17.7

SO PH 16.0 52 184 105 13.0 1.3 20.6 48 16.6 17.4

SIPH 106 31 17.0 8.6 6.2 0.6 14.8 31 145 135

AGO 42 27 9.1 10.4 04 0.1 14.3 6.7 84 17.7

Any 29.1 3.8 36.9 85 240 1.0 45.5 43 356 15.2
Any Mental

One + 33.0 35 45.0 8.3 325 1.1 52.8 4.0 427 147

Note. A=addictive disorder, M=mental disorder, see Table 1 for balance of legend.
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Table 3
CONDITIONAL PROBABILITIES OF LIFETIME CO-OCCURRENCE OF ADDICTIVE
AND MENTAL DISORDERS
AAWOD AD DAWOD DD ANY ADD

MD A M A M A M A M A M
Affective

MDE 16.6 9.1 32.0 264 257 6.6 34.5 15.4 26.6 414

DY 27 8.6 6.1 287 3.9 58 6.5 16.7 45 40.0

Mania 0.2 3.1 20 61.1 0.6 54 25 40.7 1.2 71.0

Any 18.9 9.2 36.0 264 28.1 6.5 39.1 15.6 29.7 41.2
Anxiety

GAD 46 8.4 11.0 29.8 7.5 6.3 14.9 21.9 8.3 423

PD 37 9.6 6.2 24.4 5.4 6.6 10.5 225 55 41.2

PTSD 5.2 6.5 15.1 28.1 11.6 6.8 217 21.9 12.9 45.2

SO PH 15.5 11.0 227 242 16.0 5.3 26.4 15.3 20.0 40.1

SIPH 13.8 11.5 19.2 241 12.8 5.1 223 15.2 17.0 40.2

AGO 6.7 9.2 10.3 21.4 6.4 4.2 15.5 17.5 9.3 36.5

Any 317 104 433 21.4 35.3 5.5 54 4 14.6 40.7 378
Other

CcD 20.9 15.1 36.2 39.3 26.8 9.1 394 23.2 29.1 59.5

AAB 8.5 154 21.3 58.3 12.4 10.6 30.3 45.0 15.3 78.7

CDandAAB 4.9 14.4 14.1 62.7 72 10.0 20.3 48.9 9.8 61.4

CDorAAB 245 15.4 43.5 40.9 32.1 95 49.4 252 346 82.1
Any

One + 41.0 18.0 55.2 27.0 477 8.5 65.5 14.7 51.4 50.9

Note. See Tables 1 and 2 for legend.

time mental disorders also have a lifetime
history of at least one addictive disorder. A
much higher proportion of respondents
with lifetime CD or AAB also have a life-
time addictive disorder (82.1%) than is true
of respondents with a lifetime affective dis-
order (41.2% of whom also have a lifetime
addictive disorder) or a lifetime anxiety
disorder (37.8%).

Temporal Relationships
Between Lifetime Co-occurring Disorders
The distributions of first onsets of life-
time co-occurring disorders are presented
in TABLE 4. Columns labeled M contain the
proportions of cases with various types of
mental-addictive co-occurrence in which
the mental disorder was retrospectively re-
ported to have started at an earlier age than
both abuse and dependence on the sub-
stance, while columns labeled SY contain
the proportions of cases in which the men-
tal and addictive disorders were reported to
have started in the same year, and columns
labeled A contain the proportions in which
either abuse or dependence on the sub-
stance was reported to have started prior to
the mental disorders.

Results for the total sample show that,
among people with a history of both a men-
tal and an addictive disorder, the mental
disorder usually occurs first. Co-occurring
affective and anxiety disorders appear first
in higher proportions among men than
women. The only instances in which pri-
mary addictive disorders are more likely
than mental disorders to occur first involve
co-occurring affective disorders and alco-
hol use disorders among men.

The data in TABLE 5 focus on the subsam-
ple of TABLE 4 respondents who have 12-
month co-occurrence of addictive and mental
disorders. These respondents are, in gen-
eral, more chronic and severe than those
with lifetime but not 12-month co-occur-
rence. It is noteworthy, in this regard, that
the proportions where mental disorders oc-
cur first are, in general, somewhat larger in
this subsample than in the total sample of
lifetime co-occurring cases.

Impact of Mental Disorders
on the Course of Addictive Disorders

In an effort to examine the possibility
that lifetime co-occurrence might be asso-
ciated with illness course, a series of logis-
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Table 4

TEMPORAL PRIORITIES BETWEEN THE AGES OF ONSET OF LIFETIME CO-OCCURRING
ADDICTIVE AND MENTAL DISORDERS

AAWOD AD DAWOD DD ANY ADD
GROUP M SY A M SY A M SY A M SY A M SY A
Total Sample
Any affective 456 64 481 532 125 343 556 48 396 555 125 320 484 112 403
Any anxiety 775 35 189 811 47 143 772 41 187 844 31 125 793 42 166
CD or AAB 913 21 66 901 28 70 882 51 66 907 34 60 893 32 75
Any mental 821 26 153 858 44 97 799 51 151 902 19 80 835 37 128
Three + mental 967 07 26 957 07 36 927 31 42 974 09 17 952 11 37
Men
Any affective 260 59 681 435 127 438 508 6.2 43.0 524 7.0 406 401 96 503
Any anxiety 732 52 216 767 53 180 743 78 179 782 27 191 742 54 203
CD or AAB 926 22 52 894 32 73 914 63 23 900 30 70 892 37 71
Any mental 819 25 157 842 50109 812 73 114 887 14 99 823 39 138
Three + mental 949 14 40 934 11 65 972 19 08 960 14 27 931 14 55
Women
Any affective 56.7 6.7 366 654 123 223 59.0 38 37.2 584 177 239 565 128 307
Any anxiety 814 21 166 871 37 92 788 20 192 903 35 62 846 28 126
CD or AAB 877 19 104 930 12 58 744 — 256 925 42 33 895 19 87
Any mental 824 29 147 891 34 75 783 25 193 923 26 52 852 35 113
Three + mental 978 03 18 991 — 09 889 40 71 991 04 06 974 08 17

Note. SY=same year; see Tables 1 and 2 for balance of legend.

tic regression equations was estimated in
which history of mental disorders was used
to predict the course of addictive disorders.
Persistent course was defined for purposes
of this analysis as 12-month prevalence of
the addictive disorder within the subsample
of lifetime cases, controlling for age of on-
set and number of years since onset. As
shown in TABLE 6, the only earlier mental
disorders found to be significantly associ-
ated with a more persistent course of sub-

sequent addictive disorders are primary
anxiety disorder and CD/AAB in predict-
ing the course of alcohol dependence.

Age of Onset Distributions

The age of onset distribution for addic-
tive disorders that occurred before any
mental disorder was compared with the
distributions for those that occurred after a
mental disorder and those that started in the
same year as a mental disorder. No signifi-

Table 5

TEMPORAL PRIORITIES BETWEEN AGE OF ONSET OF LIFETIME CO-OCCURRENCE FOR
RESPONDENTS WITH 12-MONTH CO-OCCURRENCE IN VARIOUS COMBINATIONS

AAWOD AD DAWOD DD ANY ADD

GROUP M SY A M SY A M SY A M SY A M SY A
Total Sample

Any Affective 502 82 417 574 146 280 987 — 13 614 119 267 550 10.5 345

Any Anxiety 70.2 32 266 833 43 124 928 — 72 825 50 125 769 3.9 19.2

Any Mental 867 27 106 944 04 52 957 — 53 907 17 76 893 11 96

Three + mental 9756 — 25 1000 — — 1000 — 1000 — — 1000 — —
Men

Any Affective 240 44 717 577 161 272 1000 — — 610 6.0 33.0 576 115 369

Any Anxiety 535 86 379 821 58 121 1000 — — 725 14 262 726 56 218

Any Mental 737 28 235 959 07 35 1000 — — 872 20 108 877 09 114

Three + mental 799 — 201 1000 — — 1000 — — 1000 — — 907 — 93
Women

Any Affective 659 105 237 569 13.7 294 973 — 27 616 168 216 591 94 315

Any Anxiety 803 — 197 854 16 13.0 840 — 16.0 892 74 34 816 20 164

Any Mental 951 27 22 916 — 84 864 —~— 136 936 15 49 913 13 74

Three + mental 1000 — — 1000 — — 1000 — — 1000 — — 984 — 16

Note. See preceding tables for legend.
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Table 6

LOGISTIC REGRESSION COEFFICIENTS (ORs)
FOR PRIMARY MENTAL DISORDERS
PREDICTING THE COURSE OF
ADDICTIVE DISORDERS

ADDICTIVE DISORDERS

MENTAL

DISORDERS AAWOD AD DAWOD DD
Affective 1.2 0.8 1.6 0.9
Anxiety 1.1 1.3* 1.2 0.9
CD/AAB 1.2 2.1* 07 1.5

*Significant at the .05 level, two-tailed test

cant differences were found (x2=2.6, dar=2,
NS). The age of onset distribution of the
earlier mental disorders associated with
subsequent addictive disorders, in compar-
ison, was found to be much earlier than the
distribution of addictive disorders. These
two distributions, pooled across all cohorts
and combining men and women, are pre-
sented in FIGURE 1. The median age of onset
of the mental disorder in this figure is 11,
compared to a median age of 21 for the
subsequent onset of a addictive disorder.

It is important to recognize that this sum-
mary figure fails to account for either the

23

existence of significantly increasing preva-
lences of some disorders in the younger
NCS cohorts (Kessler, McGonagle, Nelson,
et al, 1994; Warner, Kessler, Hughes, An-
thony, & Nelson, 1995) or for differences in
the distributions of disorders depending on
the sex of respondents or on which mental
disorder started first and which addictive
disorder followed. More detailed analyses
of these subsample differences found con-
siderable variation in the distributions, but
showed consistently that a) the vast major-
ity of the earlier mental disorders associ-
ated with subsequent addictive disorders
have onsets in the adolescent years and b)
the median difference between the ages of
onset of these mental disorders and subse-
quent addictive disorders is 5—10 years.

Co-occurrence and Ultilization of Services
TaBLE 7 shows distributions of 12-month
outpatient treatment among NCS respon-
dents with a 12-month affective disorder or
anxiety disorder separately for subsamples
with and without a 12-month addictive dis-
order. About one-third (36.3%) of respon-

Figure 1

CUMULATIVE AGE OF ONSET DISTRIBUTIONS OF FIRST LIFETIME MENTAL DISORDER AND
FIRST LIFETIME ADDICTIVE DISORDER IN RESPONDENTS WITH LIFETIME CO-OCCURRENCE OF
OF A PRIMARY MENTAL DISORDER WITH A SECONDARY ADDICTIVE DISORDER

Percent
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Table 7

PROBABILITIES OF 12-MONTH TREATMENT BY SERVICE SECTOR AMONG RESPONDENTS
WITH 12-MONTH AFFECTIVE AND 12-MONTH ANXIETY DISORDERS, SEPARATELY
BY CO-OCCURRENCE OF A 12-MONTH ADDICTIVE DISORDER

AFFECTIVE DISORDER WITH ANXIETY DISORDER WITH
CO-OCCURRING ADDICTIVE DISORDER  CO-OCCURRING ADDICTIVE DISORDER
YES NO YES NO
TREATMENT SECTOR TS TR TS TR TS TR TS TR
Specialty addictive 51 12.8 0.6 1.7 4.1 11.0 0.5 2.0
Specialty mental health 226 56.8 19.5 546 21.2 59.7 1.6 47.2
General medical 11.4 74.0 125 35.2 9.7 26.2 8.9 36.2
Human services 15.4 38.7 13.4 377 13.3 359 8.9 36.2
Self-help group 18.3 46.0 6.3 17.7 17.5 47.3 6.7 272
Any treatment 39.8 100.0 35.5 100.0 37.0 100.0 246 100.0

Note. TS= total sample; TR=treatment sample. TR column totals are greater than 100.0 because some respondents

were treated in more than one service sector.

dents with a 12-month affective disorder
received some type of treatment in the year
prior to the NCS interview. There was no
significant difference in overall probability
of treatment between those affectively dis-
ordered cases with an addictive disorder
(39.8% of whom were treated) and others
(35.5%). There were, however, differences
in sector-of-treatment in these two subsam-
ples, with those having a co-occurring ad-
dictive disorder significantly more likely
than others to receive their treatment in the
specialty addictive treatment sector and the
general medical sector and to attend a self-
help group.* The mean number of sectors
of treatment among persons with co-occur-
ring affective disorder and addictive disor-
der was 2.3, compared to 1.5 among others
with affective disorder.

About one-fourth (26.5%) of respon-
dents with a 12-month anxiety disorder re-
ceived treatment in the year prior to the
NCS interview. Those with a co-occurring
addictive disorder were significantly more
than others likely to be treated (37.0% vs.
24.6%). There were also differences in
sector-of-treatment, with those having a

co-occurring addictive disorder signifi-
cantly more likely than others with an anxi-
ety disorder to receive their treatment in
the specialty addictive treatment sector and
specialty mental health sector and to attend
a self-help group, but significantly less
likely than others to receive their treatment
in the general medical sector.

TaBLE 8 shows the distributions of 12-
month outpatient treatment among NCS re-
spondents with each of the 12-month ad-
dictive disorders separately for subsamples
with and without a 12-month mental disor-
der. In general, treatment was much less
prevalent among those having alcohol
abuse (AA) or drug abuse (DA) (11.6%
and 12.7%, respectively) than alcohol de-
pendence (AD) or drug dependence (DD)
(28.9% and 46.8%, respectively). Among
abusers, those having a co-occurring men-
tal disorder were no more likely to be
treated than were those without. Nor were
they more likely to receive treatment in
multiple sectors. However, they were sig-
nificantly more likely than others to re-
ceive their treatment in the mental health
specialty sector (78.0% of those in treat-

*The specialty substance sector includes drug or alcohol outpatient clinics. The specialty mental health sector
includes treatment by a psychiatrist or psychologist in any setting other than a drug or alcohol clinic or treat-
ment by any other professional in a psychiatric outpatient clinic. The general medical sector includes treatment
by a general practitioner, tamily physician, cardiologist, gynecologist, or any physician other than a psychiatrist
in any setting other than a drug or alcohol outpatient clinic or by any other professional in a hospital emergency
department. The human services sector includes treatment by anyone other than a physician in a social service
agency or in a program at a school, jail, or prison. The self-help sector includes participation in a group for
problems with emotions or nerves or use of alcohol or drugs.
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Table 8
PROBABILITIES OF 12-MONTH TREATMENT BY SERVICE SECTOR AMONG
RESPONDENTS WITH A 12-MONTH ADDICTIVE DISORDER, SEPARATELY
BY CO-OCCURRENCE OF A 12-MONTH MENTAL DISORDER
ALCOHOL DISORDERS DRUG DISORDERS
AAWOD WITH AD WITH DAWOD WITH DD WITH
CO-OCCURRING MENTAL DISORDER CO-OCCURRING MENTAL DISORDER
YES NO YES NO YES NO YES NO
TREATMENTSECTOR TS TR TS TR TS TR 18 TR TS TR T8 TR TS TR TS5 TR
Specialty addictive 00 00 22 196 67 163 4.0 211 00 00 08 99 115 182 68 264
Specialty mental health 96 78.0 28 250 171 415 47 247 144 610 24 296 389 616 9.2 358
General medical 12 98 43 384 85 206 15 79 29 123 08 99 161 2565 17 66
Human services 3.3 268 37 330 172 417 95 500 127 538 51 630 19.0 30.1 11.7 455
Self-help group 15 122 28 250 244 592 101 532 34 144 14 173 267 423 143 556
Any treatment 12.3100.0 11.2100.0 41.2100.0 19.0100.0 23.6100.0 8.1100.0 63.1100.0 25.7100.0

Note. See prior tables for legend.

ment among cases with AA and a mental
disorder and 61.0% of those in treatment
among cases with DA and a mental disor-
der, compared to 25.0% and 29.6%, re-
spectively, among other cases in treat-
ment), significantly less likely to receive
their treatment in the specialty addictive
treatment sector (0% of both alcohol and
drug abusers with a mental disorder, com-
pared to 19.6% of others in treatment with
AA and 9.9% of others in treatment with
DA) and, among those with AA, signifi-
cantly less likely than others to receive
their treatment in the general medical sec-
tor (9.8% compared to 38.4% among oth-
ers in treatment) or to attend a self-help
group (12.2% compared to 25.0% of others
in treatment).

Among respondents with 12-month sub-
stance dependence, those having a mental
disorder were significantly more likely
than others to be treated (41.2% of those
with AD and 63.1% of those with DD com-
pared to 19.0% and 25.7%, respectively, of
others with these disorders) and slightly
more likely to be treated in multiple sec-
tors. They were also significantly more
likely than others to receive their treatment
in the specialty mental health sector (41.5%
of those in treatment with AD and 61.6%
of those in treatment with DD, compared to
24.7% and 35.8%, respectively, of others
in treatment with these disorders) and the
general medical sector (20.6% of those in

treatment with AD and 25.5% of those in
treatment with DD, compared to 7.9% and
6.6%, respectively, of others in treatment
with these disorders).

DISCUSSION
Differences Between
NCS and ECA Prevalence Estimates

The NCS estimates of the proportions of
the population with various types of ad-
dictive-mental co-occurrence are higher than
those found in the NIMH Epidemiological
Catchment Area (ECA) study (Regier et al.,
1990). This is largely due to the fact that the
NCS finds higher prevalences of individual
disorders than the ECA (Kessler, McGona-
gle, Zhao et al., 1994). Differences in the es-
timated proportions of co-occurrence among
cases are smaller. For example, the NCS
found that 51% of those with a lifetime ad-
dictive disorder also had a lifetime mental
disorder, compared to 38% in the ECA.

NCS-ECA prevalence estimate differ-
ences might be due to the fact that the two
studies differed a great deal in design. For
example, the NCS was based on a nation-
ally representative sample, while the ECA
was based on a sample of five local areas.
The NCS sample was limited to the house-
hold population, while the ECA included
supplemental samples of the institutional-
ized population. The NCS sample had a
limited age range (15-54), while the ECA
sample had an unrestricted age range.
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Collaborative investigations of discrep-
ancies in the NCS and ECA prevalence es-
timates, which are currently in progress,
have also documented two other important
reasons for differences in prevalence esti-
mates. First, pilot work for the NCS led to
a revision in the structure of the CIDI,
aimed at increasing the effort made by re-
spondents to recall lifetime occurrence of
disorders. This revision consisted of con-
solidating the diagnostic stem questions for
all the NCS anxiety and affective disorders
into a lifetime review section administered
early in the interview. Experimental analy-
sis indicated that this modification resulted
in a significant increase in the proportion
of respondents who endorsed the diagnos-
tic stem questions and this, in turn, resulted
in a significant increase in the estimated
prevalence of both morbidity and co-oc-
currence of multiple disorders. Ongoing
validity studies of the NCS data suggest
that this modification increased the validity
of NCS lifetime prevalence data (Wittchen,
Kessler, Zhao, & Abelson, 1995).

Second, a number of modifications were
made to the Diagnostic Interview Schedule
(DIS) during the 15 years since it was first
developed for use in the ECA (Robins,
Helzer, Croughhan, & Ratcliff, 1981). Many
of these modifications were taken over in
the development of the CIDI (World Health
Organization, 1990), the instrument used
in the NCS. A number of these modifica-
tions led to higher prevalence estimates
than in the original DIS.

Temporal Relationships
Between Lifetime Co-occurring Disorders
The NCS findings are clear in showing
that the vast majority of people with life-
time co-occurrence between an NCS/DSM-
HI-R addictive disorder and mental disor-
der had at least one mental disorder occur
at an earlier age than their first addictive
disorder. Consistent with parallel research
using retrospective age-of-onset reports in
clinical samples, this pattern is strongest
for co-occurrences involving conduct dis-

order (Cadoret, Troughton, & Widmer, 1984,
Hesselbrock, 1986), next strongest for those
involving anxiety disorders (Hesselbrock,
Meyer, & Keener, 1985; Weiss & Rosenberg,
1985), and least strong (and, among men,
reversed) for those involving affective dis-
orders (Jaffe & Ciraulo, 1986, Lewis, Rice,
& Helzer, 1983). It is important to recog-
nize that retrospective recall bias could be
involved in these results and that it is,
therefore, necessary to turn to longitudinal
studies for confirmation.

In the case of the temporal relationship
between conduct disorder and addictive
disorders, the evidence is fairly clear, even
though there is overlap in the symptoms of
these disorders (Bukstein, Brent, & Kamin-
er, 1989). McCord and McCord (71960), for
example, found in a long-term prospective
study that childhood aggressiveness pre-
ceded alcohol use and predicted later de-
velopment of alcoholism. Jones (/975)
found much the same results in a long-term
follow-up of respondents from the Oakland
Growth Study. Similar associations were
found in other long-term longitudinal stud-
ies by Robins (/966) and Kellam, Steven-
son, and Rubin (7983).

The data concerning the temporal rela-
tionship between anxiety and addictive dis-
orders are a good deal more mixed, in com-
parison (Schuckit & Hesselbrock, 1994).
Data from the ECA study show what ap-
pears to be an increasing risk of drug abuse
disorders among respondents in the 18-30
age range who reported the prior existence
of an anxiety disorder. However, little evi-
dence of elevated rates of anxiety disorders
of relatives has been found in family stud-
ies of substance-abusing probands (Hessel-
brock, 1986; Mirin, Weiss, & Michael, 1986),
although a family-history study of patients
with agoraphobia or panic disorder found
that alcohol abuse and dependence were el-
evated in the male relatives of patients com-
pared to the relatives of controls (Noyes et
al., 1986). Nor have longitudinal population
surveys documented strong evidence for an
association between early anxiety and the
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subsequent onset of addictive disorders
(Hagnell & Tunvia, 1972, Vaillant, 1983).
It is important to note, in the context of
this mixed evidence, that most primary
anxiety disorders in the NCS are phobias.
Both the NCS and many of the previous
epidemiologic studies that examined tem-
poral relationships between phobias and
addictive disorders put the age of onset at
the first fear of phobic situations rather
than at first meeting full diagnostic criteria
for phobia. It is possible that an assessment
of the latter would lead to different conclu-
sions concerning the temporal relationships
between anxiety disorders and addictive
disorders. Although clinical studies might
be expected to provide valid data of this
sort, such studies often rely on retrospec-
tive patient reports that are subject to the
same sort of bias (De Ruiter, Rijken, Gars-
sen, van Schaik, & Kraaimaat, 1989).
Interestingly, the same argument can be
used to suggest that the weaker evidence
for a consistent temporal relationship be-
tween earlier affective disorders and subse-
quent addictive disorders might be under-
estimated. Bukstein, Brent, and Kaminer
(1989) made this case by arguing that
many substance abusers who are diagnosed
as secondary depressives are, in fact, pri-
mary depressives who have difficulty dat-
ing the onset of their initial depressions
correctly. Consistent with this suggestion,
a report from the ECA study that focused
on young people (ages 18-30) in order to
avoid retrospective recall bias found that
those with symptoms of both affective dis-
order and an addictive disorder almost al-
ways reported that their depression began
at an earlier age than their substance use
problems (Christie et al., 1988). The same
result was obtained by Deykin, Levy, &
Wells (7987) in a sample of college stu-
dents. Indirect evidence consistent with the
same temporal order has been found by
Johnston and O’Malley (7/986) in their lon-
gitudinal national surveys of substance
abuse among high school students. Their
results are consistent with the well-estab-
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lished finding that adolescent-onset depres-
sions have a high risk of developing sec-
ondary substance abuse problems (Mc-
Glashan, 1989).

Impact of Lifetime Co-occurrence
on Course of lliness

As noted at the outset, there is consider-
able evidence both from treatment studies
(Hirschfeld, Hasin, Keller, Endicott, & Wun-
der, 1990) and from longitudinal commu-
nity studies (Hagnell & Grasbeck, 1990;
Murphy, 1990) that co-occurring psychi-
atric disorders are more chronic than pure
psychiatric disorders. Consistent with this
evidence, the NCS found that earlier anxi-
ety disorders and CD/AAB predict the
course of subsequent alcohol dependence
in the NCS. However, other mental-addic-
tive disorder patterns involving an earlier
mental disorder and subsequent addictive
disorder were not associated with a signifi-
cantly increased probability of chronicity.

It is important to recognize that effects of
co-occurrence on the course of a psychi-
atric disorder have also been documented
when the co-occurring condition is a medi-
cal illness rather than another psychiatric
disorder (Keitner, Ryan, Miller, Kohn, &
Epstein, 199]). This raises the question of
whether it is co-occurrence that affects ill-
ness course or whether co-occurrence is
merely indicative of a more serious condi-
tion (Kovacs, 1990; Merikangas, Prusoff,
& Weissman, 1988). A related question is
whether the effect of co-occurrence is due
to seriousness of a primary disorder or to
some unmeasured common cause such as
environmental adversity or genetic predis-
position. No systematic research has been
done to explore this issue, although several
large, long-term prospective data sets are
available for this purpose (Angst, Vollrath,
Merikangas, & Ernst, 1990; Hagnell & Gras-
beck, 1990; Murphy, 1990).

At the same time, a result that is incon-
sistent with the notion that severity of the
focal disorder explains the putative effects
of co-occurrence on illness course is that
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some types of co-occurrence are more im-
portant than others in predicting the course
of a focal disorder. For example, the fact
that earlier conduct disorder and antisocial
adult behavior are more important than
other mental disorders in predicting the
subsequent course of alcohol dependence
could be due, at least in part, to a disin-
hibiting effect of substance use (Menuck,
1983; Tardiff, Gross, & Messner, 1981).
Consistent with this interpretation, epi-
demiologic evidence documents that the
spontaneous remission commonly found
among people with antisocial behavior pat-
terns in the age range 30-40 (Guze, 1975;
Robins, 1966) is less likely to occur among
those with dependence on alcohol or other
drugs (Goodwin, Crane, & Guze, 1971).
Even if the accuracy of the retrospective
results concerning temporal ordering is
provisionally accepted, it is important to
recognize a widely neglected fact: that the
existence of an aggregate temporal rela-
tionship between two significantly corre-
lated lifetime disorders does not prove that
the earlier disorder is necessarily a signifi-
cant predictor of the later one, nor, even if
it is a significant predictor, that it is a
stronger predictor of the later disorder than
the later disorder is of the earlier disorder
(Kessler, 1995). In order to document pre-
dictive power, it is necessary to estimate
survival equations in which the earlier dis-
order is treated as a time-varying covariate
of the later one (Kessler, McGonagle et al,
in press). This complex type of statistical
modeling is currently being carried out in
the NCS data, but results are not yet avail-
able. :
Finally, it is important to recognize that
neither temporal order nor prediction can
be taken to imply causal priority. It is pos-
sible that a temporally prior psychiatric
disorder directly influences the onset of
other disorders. Or a temporally prior dis-
order might indirectly influence the onset
of the later disorder, as in the case where
substance abuse occurs as an unintended
consequence of self-medicating a mental

disorder or as a result of participating in
deviant peer groups (Meyer, 1986). How-
ever, it is also possible that some third vari-
able is a common cause of co-occurring
disorders and that the temporal priority be-
tween these disorders is due to differences
in their typical ages of manifestation result-
ing from the common cause. Possible com-
mon causes include community context,
stress, lack of social support, and genetic
predisposition (National Institute of Mental
Health, 1993).

Co-occurrence and Service Utilization

The NCS results are consistent with
thosé from the ECA study in showing that
12-month co-occurrence of addictive and
mental disorders is associated with an in-
creased probability of obtaining treatment.
The most dramatic effects are found among
respondents having 12-month substance
dependence. In the absence of a co-occur-
ring 12-month mental disorder, only 19%
(AD) and 26% (DD) of these people re-
ceived any of the broadly defined types of
treatment considered here during the 12
months prior to the NCS interview, com-
pared to 41% (AD) and 63% (DD) of those
with a co-occurring mental disorder who
received treatment.

It is unclear whether these effects are due
to mental disorders promoting treatment or
to the existence of mental disorders being
indicative of more severe addictive disor-
ders (Merikangas et al., 1988). Whichever
is the case, the evidence is clear that pa-
tients with addictive disorders have a very
high probability of carrying an additional
diagnosis of a mental disorder and that this
is due to co-occurrence of these disorders
being associated with increased chances of
obtaining treatment. In the NCS sample,
55% of the cases with alcohol dependence
and 69% of those with drug dependence
who received treatment in a specialty sub-
stance abuse clinic during the 12 months
prior to the interview also had at least one
12-month affective or anxiety disorder. Al-
though there is good reason to think that
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some fraction of these co-occurring mental
disorders are organic brain syndromes that
are caused by the effects of substance de-
pendence and that will clear with absti-
nence (Kranzler & Liebowitz, 1988), the
evidence concerning the high proportion of
cases in which affective and anxiety disor-
ders are primary lifetime conditions sug-
gests that there are also many instances in
which these disorders need to be treated as
independent disorders.

A high prevalence of 12-month co-oc-
curring addictive and mental disorders can
also be found in other service sectors. In-
deed, only a minority of these patients are
treated in specialty addictive treatment
clinics (in the NCS sample, 0% of those in
treatment with co-occurring substance
abuse, 28% of those with co-occurring AD,
and 23% of those with co-occurring DD).
One in four patients in specialty mental
health treatment with an affective disorder
and one in five of those in treatment with
an anxiety disorder also have a co-occur-
ring addictive disorder. One possible rea-
son for the fact that no patients with co-
occurring mental disorder and substance
abuse were found in specialty addictive
treatment clinics is that their substance use
problems were minor in relation to their
mental disorders, in which case they pre-
sumably selected themselves into sectors
of treatment other than specialty addiction
treatment. It is also possible, though, that
patients of this type are refused treatment
by some specialty addiction clinics and re-
ferred elsewhere for treatment of their
mental disorder.

Clinical Implications

These results have a number of implica-
tions for treatment. Perhaps the most obvi-
ous is that special assessment and treatment
procedures are needed for patients who
present with co-occurring addictive and
mental disorders, a variety of which are
discussed in other papers in this special
section. In addition, clinicians should rou-
tinely consider the possibility of a co-oc-
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curring disorder among patients presenting
for treatment of either a mental or an addic-
tive disorder. Among patients with only
one type of disorder, furthermore, clini-
cians should be aware that these patients
are at increased risk of the subsequent oc-
currence of later disorders of another type,
making them prime candidates for preven-
tive interventions.

Finally, the high prevalence of 12-month
mental-substance co-occurrence has im-
portant implications for the design of man-
aged care plans. There is currently an artifi-
cial separation between mental health and
addictive treatment funding schemes at the
federal level. There is also considerable in-
terest on the part of several state Medicaid
programs in managed care plans that sepa-
rately carve out mental health and sub-
stance abuse management and treatment.
Such schemes require individuals who
have co-occurring addictive and mental
disorders to be classified as having either a
primary mental illness or a primary addic-
tive disorder and discourage treatment for
disorders that are not considered primary.
The findings reported in the present paper
suggest strongly that this kind of separation
of services is not in the best interests of the
patient.
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