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Background: This longitudinal community study as-
sessed the prevalence and development of psychiatric dis-
orders from age 9 through 16 years and examined ho-
motypic and heterotypic continuity.

Methods: A representative population sample of 1420
children aged 9 to 13 years at intake were assessed an-
nually for DSM-IV disorders until age 16 years.

Results: Although 3-month prevalence of any disorder
averaged 13.3% (95% confidence interval [CI], 11.7%-
15.0%), during the study period 36.7% of participants
(31% of girls and 42% of boys) had at least 1 psychiatric
disorder. Some disorders (social anxiety, panic, depres-
sion, and substance abuse) increased in prevalence,
whereas others, including separation anxiety disorder
and attention-deficit/hyperactivity disorder (ADHD),
decreased. Lagged analyses showed that children with a
history of psychiatric disorder were 3 times more likely
than those with no previous disorder to have a diagnosis

at any subsequent wave (odds ratio, 3.7; 95% CI, 2.9-
4.9; P�.001). Risk from a previous diagnosis was high
among both girls and boys, but it was significantly
higher among girls. Continuity of the same disorder
(homotypic) was significant for all disorders except spe-
cific phobias. Continuity from one diagnosis to another
(heterotypic) was significant from depression to anxiety
and anxiety to depression, from ADHD to oppositional
defiant disorder, and from anxiety and conduct disorder
to substance abuse. Almost all the heterotypic continuity
was seen in girls.

Conclusions: The risk of having at least 1 psychiatric
disorder by age 16 years is much higher than point es-
timates would suggest. Concurrent comorbidity and ho-
motypic and heterotypic continuity are more marked in
girls than in boys.
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S TUDIES THAT follow the same
subjects as they grow up are
the best source of informa-
tion about the prevalence and
causes of continuity and dis-

continuity of psychiatric disorders. A re-
view1 of the few studies that cover both child
and adolescent psychiatric disorders2-9

showed that between 23% and 61% of chil-
dren with a diagnosis at one wave had a di-
agnosis, although not necessarily the same
one, at a subsequent wave. This suggests
quite a high level of continuity. However,
few studies have the power to distinguish
between homotypic continuity (the same di-
agnosis at different assessments) and het-
erotypic continuity (continuity of disorder
but a different diagnosis). Homotypic con-
tinuity is evidence for a disorder that has a
similar manifestation across the age range
of the study, whereas heterotypic continu-
ity suggests an underlying vulnerability to
psychiatric illness that may expose chil-
dren to different disorders at different ages

or an underlying disorder that has differ-
ent manifestations at different ages. The
clinical and research implications of homo-
typic and heterotypic continuity are quite
different.

In this article we address the follow-
ing questions about continuity for the age
range 9 to 16 years: What is the preva-
lence of DSM-IV disorders at different
ages? (Because DSM-IV is inconsistent in
whether impairment is required for a di-
agnosis, we include the prevalence of se-
rious emotional disturbance (SED), the
term used by the federal government10 for
psychiatric disorder accompanied by sig-
nificant impairment in the child’s func-
tioning.11) Does the prevalence of these dis-
orders increase or decrease as children
grow up? What are the patterns of comor-
bidity? Is there continuity of disorder
across this developmental period? Which
disorders predict which other disorders?
And are there significant sex differences
in any of these estimates?
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METHODS

The Great Smoky Mountains Study (GSMS) is a longitudinal
study of the development of psychiatric disorder and the need
for mental health services.12-17 Three cohorts of children, aged
9, 11, and 13 years at intake, were recruited from 11 counties
in western North Carolina. A multistage sampling design was
used, with weighting that returned the weighted sample to its
original size.18 Potential participants were randomly selected
from the population of some 20000 children using a house-
hold equal probability, accelerated cohort design.19 This means
that each cohort reaches a given age in a different year, thus
controlling for cohort effects.20 The initial random sample of
4067 yielded 3896 screening questionnaires (95%) consisting
mainly of the externalizing (behavioral) problems scale of the
Child Behavior Checklist21 completed by a parent (usually the
mother), by telephone or in person. All children scoring above
a predetermined cutoff point (the top 25% of the total scores),
plus a 1 in 10 random sample of the rest, were recruited for
detailed interviews.

About 8% of area residents and the sample are African
American, and fewer than 1% are Hispanic. American Indians
make up only about 3% of the population of the study area,
which is overwhelmingly white, but were oversampled from
school records to constitute 25% of the study sample. This was
done by using the same screening procedure but recruiting all
American Indian children irrespective of screen score. Of the
456 American Indian children identified, screening question-
naires were obtained from 96%, and 81% (n=350) partici-
pated in the study. Although race was included in all analyses,
no conclusions are drawn in this article about racial or ethnic
similarities or differences, which are reported elsewhere.22-24

Table 1 presents the study design and the numbers of
observations at each wave. Funding constraints prevented our
interviewing the youngest cohort from January 1997 through
June 1998. Because subjects were randomly selected, the co-
hort members interviewed between July and December 1998
are a random sample of the whole cohort. Data were collected
on 1 cohort at ages 9 and 10 years, 2 cohorts at ages 11, 12,
and 13 years, and all 3 cohorts at ages 14, 15, and 16 years. In
the results presented in the current study, the data from the
interviews of 9- and 10-year-olds are combined to provide a
more reliable estimate.

MEASURES

The Child and Adolescent Psychiatric Assessment (CAPA) is
an interviewer-based interview.14,25 The goal of interviews us-
ing this format, such as the adult Present State Examination26

or Schedules for Clinical Assessment in Neuropsychiatry,27 is
to combine the advantages of clinical interviews with those of
highly structured “epidemiologic” interview methods. A de-
tailed glossary provides the operational rules for identifying clini-
cally significant symptoms.

With the CAPA, parent and child are interviewed sepa-
rately by different interviewers. In this article, with the excep-
tion of attention-deficit/hyperactivity disorder (ADHD) symp-
toms, about which only the parent was interviewed, we counted
a symptom as present if it was reported by either the parent or
the child or both, as is standard clinical practice.

The time frame of the CAPA for determining the pres-
ence of most psychiatric symptoms is the past 3 months. In the
case of a few rare and severe acts, such as fire-setting or as-
sault, a lifetime frame of reference is used, as required by DSM-
IV. Two-week test-retest reliability of CAPA diagnoses in chil-
dren aged 10 through 18 years is comparable to that of other
highly structured child psychiatric interviews.16,25

PROCEDURE

Interviewers were residents of the study area and had at least
bachelor’s-level degrees. They received 1 month of training, con-
stant monitoring of quality control, and instruction by Depart-
ment of Social Services staff in North Carolina’s requirements
for reporting abuse or neglect. All suspected cases were re-
ferred to the appropriate agency.

Interviews usually took place at home. The parent and child
signed informed consent forms, and each was paid $10.

DATA MANAGEMENT AND ANALYSIS

Scoring programs for the CAPA, written in SAS statistical soft-
ware (SAS Institute Inc, Cary, NC), combined information
about the date of onset, duration, and intensity of each symp-
tom to create diagnoses according to the fourth edition of the
DSM-IV.28

GENERATING POPULATION PREVALENCE
AND VARIANCE ESTIMATES

To generate population prevalence estimates from a multi-
stage sampling design18 subjects were assigned a weight in-
versely proportional to their probability of selection. Correla-
tion matrices were introduced to account for within-subject
correlations. We used general estimation equations (GEEs)29

to account for both the sampling design and within-subject cor-
relation. In GEE, subject is introduced as a cluster (class) vari-
able, and the sampling weights are introduced as a scale vec-

Table 1. Participant Age and Date of Interviews by Cohort

Cohort Age, y

Wave, y

1, 1993 2, 1994 3, 1995 4, 1996 5, 1997 6, 1998 7, 1999 8, 2000

A 9 A1
10 A2

B 11 B1 A3
12 B2 A4

C 13 C1 B3
14 C2 B4 A5*
15 C3 B5 A6
16 C4 B6 A7

Response rate, % 94.2 90.5 88.0 78.0 80.3 75 75.2 80.7

*Financial constraints prevented us from interviewing any of cohort A during 1997 and the first half of 1998. Because subjects were randomly selected and
interviewed around their birthdays, subjects interviewed during the second half of 1998 were a random sample of the whole cohort.
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tor that multiplies the subject’s wave to wave correlation matrix.
We also used the robust variance estimates (ie, sandwich type es-
timates), together with sampling weights, to adjust the standard
errors of the parameter estimates to account for the multiphase
sampling design. The use of multiwave data with the appropri-
ate sample weights thus capitalized on the multiple observation
points over time, while controlling for the effect on variance es-
timates of repeated measures. Identical results can be generated
with SUDAAN30 using primary sampling units as the subject iden-
tifiers, along with sampling weights. To obtain the prevalence of
each of the various psychiatric disorders we fitted logistic regres-
sion models, again using GEE, with no predictors but including
the intercept only. We used the Delta method (Taylor series ex-
pansion) to generate overall and time-averaged prevalence esti-
mates and standard errors, corrected for within-subject correla-
tions and design effects. Statistical tests such as comparison of
prevalence between sexes used the same approach.

Lagged analyses were used to answer the questions about
homotypic and heterotypic continuity. Two sets of analyses were
done, one looking at the effect of a diagnosis in the year im-
mediately preceding any annual interview and one looking at
the effect of a diagnosis at any interview before the current one.
Although the effects were stronger when the 1-year lag was used,
results are more generalizable using the entire preceding pe-
riod, and so the latter are reported here. Logistic regression analy-
ses regressed this year’s diagnosis on all past years, with other
past and present psychiatric disorders entered as covariates.

RESULTS

THREE-MONTH PREVALENCE
OF PSYCHIATRIC DISORDER

Table 2 presents the 3-month prevalence of a range of
DSM-IV diagnoses by age and sex. A fuller version of the
table can be found on our Web site (http://www.devepi

.mc.duke.edu; Web Table 1). In the case of depressive
disorders, data are also presented on depressive disor-
der not otherwise specified, which includes the DSM-IV
experimental category of minor depression. The overall
prevalence of any disorder was highest in 9- to 10-year-
olds, falling to its lowest level in 12-year-olds and then
rising slowly (Figure). Twelve years was the age at which
many of the disorders of childhood (ie, ADHD, separa-
tion anxiety disorder [SAD], enuresis and encopresis, and
motor and verbal tic disorders) had almost disappeared,
especially in boys, while those of adolescence and adult-
hood had not yet developed. Childhood disorders also
decreased in girls across the same period but were less
frequent to start with.
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Table 2. Three-Month Prevalence of Selected DSM-IV Psychiatric Disorders*

Diagnosis
Total

(N = 6674)

Age, y

Girls
(n = 3005)

Boys
(n = 3669)

9-10
(n = 936)

11
(n = 901)

12
(n = 854)

13
(n = 833)

14
(n = 913)

15
(n = 1136)

16
(n = 1101)

Any diagnosis† 13.3
(11.7-15.0)

19.5
(15.4-24.4)

12.7
(10.0-16.2)

8.3
(6.0-11.4)

12.7
(9.6-16.6)

9.7
(7.3-13.0)

14.2
(11.3-17.8)

12.7
(9.9-16.2)

10.6
(8.7-12.9)

15.8
(13.5-18.5)

Serious emotional
disturbance‡

6.8
(5.8-7.9)

4.6
(3.4-6.3)

3.6
(2.7-4.9)

4.6
(3.1-6.7)

6.5
(4.5-9.3)

6.7
(4.8-9.3)

10.5
(8.0-13.6)

8.6
(6.5-11.5)

5.6
(4.3-7.3)

7.9
(6.5-9.5)

Any behavioral
disorder

7.0
(6.0-8.2)

5.7
(4.2-7.8)

4.4
(3.1-6.1)

5.3
(3.5-7.9)

5.2
(3.6-7.5)

6.3
(4.5-8.8)

10.0
(7.6-13.0)

10.3
(7.8-13.5)

4.5
(3.5-5.7)

9.5
(7.9-11.5)

Conduct disorder 2.7
(2.1-3.5)

2.7
(1.8-4.1)

2.1
(1.3-3.4)

2.5
(1.3-4.8)

3.3
(2.0-5.4)

2.8
(1.7-4.8)

3.1
(1.9-5.0)

1.6
(0.7-3.3)

1.2
(0.7-2.1)

4.2
(3.1-5.6)

Oppositional
defiant disorder

2.7
(2.2-3.3)

2.1
(1.5-2.9)

1.9
(1.4-2.6)

2.1
(1.2-3.5)

2.7
(1.6-4.6)

3.1
(2.0-4.7)

4.1
(2.7-6.2)

2.2
(1.3-3.9)

2.1
(1.6-2.9)

3.1
(2.4-4.2)

ADHD 0.9
(0.6-1.2)

2.2
(1.2-3.9)

1.4
(0.7-2.8)

1.4
(0.7-2.9)

0.5
(0.2-0.9)

0.3
(0.1-0.6)

0.4
(0.2-0.7)

0.3
(0.1-0.6)

0.3
(0.2-0.5)

1.5
(1.0-2.1)

SUDs 2.4
(1.8-3.1)

0 0 0.1
(�0.1-0.4)

0.3
(0.2-0.7)

1.4
(0.7-2.8)

5.3
(3.6-7.9)

7.6
(5.4-10.5)

2.0
(1.3-2.9)

2.8
(1.9-4.0)

Any anxiety
disorder

2.4
(1.8-3.1)

4.6
(2.8-7.5)

2.6
(1.5-4.6)

0.9
(0.6-1.4)

2.0
(1.0-3.9)

1.8
(0.9-3.6)

2.8
(1.6-4.9)

1.6
(0.8-3.1)

2.9
(2.0-4.0)

2.0
(1.3-3.1)

Any depressive
disorder

2.2
(1.6-3.0)

0.5
(0.3-1.0)

1.9
(1.0-3.5)

0.4
(0.2-0.8)

2.6
(1.3-5.3)

2.7
(1.4-5.0)

3.7
(2.3-6.0)

3.1
(1.8-5.3)

2.8
(1.8-4.3)

1.6
(1.0-2.5)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; SUDs, substance use disorders.
*Data are given as the percentage of participants (95% confidence intervals).
†One or more of separation anxiety disorder, generalized anxiety disorder, simple phobia, panic disorder, agoraphobia, major depression, dysthymia, depression not

otherwise specified, bipolar disorder, ADHD, conduct disorder, oppositional disorder, anorexia nervosa, bulimia, mania, trichotillomania, enuresis, encopresis, SUDs,
posttraumatic stress disorder, psychosis, or obsessive compulsive disorder.

‡Serious emotional disturbance is defined as any diagnosis accompanied by significant functional impairment.
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The move into adolescence was marked by a rise in
rates of depression and social phobia in girls that was not
seen in boys. In middle adolescence the increase in sub-
stance use disorders (SUDs) in both sexes was dra-
matic, and there was also a modest increase in panic and
generalized anxiety disorder (GAD).

The Figure also shows that SED increased as a pro-
portion of psychiatric morbidity across adolescence, es-
pecially in boys. At age 9 and 10 years only 20% of boys
and 31% of girls with a psychiatric disorder qualified as
significantly impaired by SED. By age 16 years, 79% of
diagnosed boys and 58% of diagnosed girls had SED.

ONSET OF DISORDERS BETWEEN
AGES 9 AND 16 YEARS

We estimated the cumulative prevalence of disorders
across the age range of the study; that is, the accumula-
tion of new cases in previously unaffected children. (Note
that the individual may have had an episode before en-
try into the study.) Table 3 presents the predicted cu-
mulative prevalence by age 16 years. By then, 36.7% of
children had met DSM-IV criteria for 1 or more disor-
ders. The estimate for boys greatly exceeded that for girls,
as a result of a much higher cumulative prevalence of con-
duct disorder (CD) and ADHD. Girls accumulated more
cases of depression and anxiety disorders.

CONCURRENT COMORBIDITY

Concurrent comorbidity refers to the co-occurrence of
2 or more diagnoses at the time of measurement,31 in this
case, within the same 3-month period (A.A., A.E., E.J.C.,
and Helen Egger, MD, unpublished research, 2001).
Table 4 presents the major types of concurrent comor-
bidity by sex.

In bivariate analyses, 25 of 30 comparisons showed
significant comorbidity. This fell to 16 of 30 after con-
trolling for other comorbidities. There was significant co-
morbidity among the behavioral disorders and between
anxiety and depression, as expected. The strong bivari-
ate association between anxiety disorders and the behav-
ioral disorders fell markedly and in most cases became
nonsignificant when controlling for other forms of co-

morbidity. This was mainly because of the strong asso-
ciation between oppositional defiant disorder (ODD) and
depression, on the one hand, and depression and anxi-
ety, on the other.

There were 2 marked sex differences in patterns of
concurrent comorbidity, both involving depression. Af-
ter controlling for other comorbidity, depression was co-
morbid with CD in girls but not boys. Conversely, de-
pression was comorbid with SUD in boys but not girls.

HOMOTYPIC AND HETEROTYPIC CONTINUITY

Children with a history of psychiatric disorder were 3
times more likely than those with no previous disorder
to have a diagnosis at any subsequent wave of data col-
lection (28.0% vs 9.3%; odds ratio [OR], 3.7; 95% con-
fidence interval [CI], 2.9-4.9; P�.001). Risk from a pre-
vious diagnosis was high in girls (OR, 5.2; 95% CI, 3.4-
7.9; P�.001) and boys (OR, 2.9; 95% CI, 2.0-4.1; P�.001),
but it was significantly higher in girls (interaction OR,
1.8; 95% CI, 1.0-3.7; P=.03). Within this general pic-
ture, there were marked differences in continuity from
one diagnosis to the same one (homotypic continuity)
or to another (heterotypic continuity).

Looking first at homotypic continuity, this was sig-
nificant for every diagnosis except for specific phobias. The
details can be found on our Web site (http://www.devepi
.mc.duke.edu; Web Table 2). The disorders showing the
highest level of continuity were panic disorders, psycho-
sis, verbal tics, encopresis and enuresis, and SUDs. Girls
showed more continuity than boys, even though they had
fewer psychiatric disorders. Prediction from past episodes
was significantly higher in girls for depression, GAD, so-
cial phobia, and specific phobia. On the other hand, en-
copresis showed continuity only in boys. There were no
significant sex differences in continuity for the behavioral
disorders or SUDs, despite their greater frequency in boys.

We next tested whether there were cases in which
the presence of one disorder earlier in life increased the
risk of a different diagnosis later, net of the effects of con-
current comorbidity. Models included both homotypic
and heterotypic continuity and then tested whether add-
ing a term for concurrent comorbidity affected hetero-
typic continuity. Results are summarized in Table 5.

There was strong heterotypic continuity from de-
pression to anxiety, which was not greatly affected by the
high level of concurrent comorbidity between the 2 dis-
orders. Prediction from anxiety to depression also oc-
curred, and remained significant, although with a lower
OR when controlling for concurrent comorbidity. Anxi-
ety predicted later SUDs, but depression did not. Among
the disruptive behavior disorders, ADHD showed a mod-
est but significant prediction to later ODD, even con-
trolling for the high level of concurrent comorbidity be-
tween the two. Conduct disorder predicted both ADHD
and SUD in the bivariate model, but the very high level
of concurrent comorbidity explained this.

Separate analyses by sex showed that heterotypic con-
tinuity was much more common in girls. Anxiety pre-
dicted depression, and vice versa, even controlling for
concurrent comorbidity, but this was not the case for boys.
Similarly, the link between past anxiety or CD and cur-

Table 3. Predicted Cumulative Prevalence
of Psychiatric Disorders by Age 16 Years*

Diagnosis Total Girls Boys

Any disorder 36.7 (2.7) 31.0 (2.3) 42.3 (3.1)
Any emotional disorder 15.0 (1.7) 17.1 (1.7) 13.0 (1.6)
Any anxiety disorder 9.9 (1.5) 12.1 (1.5) 7.7 (1.4)
Any depressive disorder 9.5 (1.1) 11.7 (1.2) 7.3 (1.0)
Any behavior disorder 23.0 (1.7) 16.1 (1.2) 29.9 (2.2)
Conduct disorder 9.0 (1.2) 3.8 (.7) 14.1 (1.8)
Oppositional defiant disorder 11.3 (1.0) 9.1 (1.0) 13.4 (1.0)
ADHD 4.1 (.7) 1.1 (.2) 7.0 (1.1)
SUDs 12.2 (.6) 10.1 (.5) 14.3 (.7)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder;
SUDs, substance use disorders.

*Data are given as the percentage of participants (SE).
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rent SUDs (both of which persisted when controlled for
concurrent comorbidity) were specific to girls. The link
between past ADHD and current ODD was also specific
to girls but appeared to be mainly the result of current
comorbidity.

COMMENT

Although there has never been a representative popula-
tion survey of child psychiatric disorders in the US com-
parable with the National Comorbidity Survey of 15- to
54-year-olds,32 or the recent British national survey of 5-
to 15-year-olds,33 researchers have patched together a pic-
ture of the prevalence of psychiatric disorders in Ameri-
can children of different ethnic groups and ages. This re-
search has been reviewed several times,34-37 and a
consensus has been reached that at any given time 1 child

in 5 will have a psychiatric disorder. This was also the
conclusion that we reached on the basis of the first wave
of data from GSMS, published in 1996.12

Analyses of further waves from the same data set,
presented here, lead us to revise this picture. The 1-in-5
estimate was true of the youngest children, but as they
grew up the 3-month prevalence fell to a low of 8.3% at
age 12 years, before beginning to rise again in adoles-
cence. This is consistent with the one other (cross-
sectional) study that provides annual data by age group.38

Earlier epidemiologic studies of children and ado-
lescents in the 1980s and early 1990s tended to generate
very varied, and sometimes very high, rates of some dis-
orders, in particular anxiety disorders,6,39 ADHD,40 and
in some cases depression.32,41 However, recent studies have
tended toward greater agreement and, on the whole, lower
population estimates.33,38,42

Table 4. Concurrent Comorbidity*†

Diagnosis
Any Anxiety

Disorder
Any Depressive

Disorder ADHD Conduct Disorder
Oppositional

Defiant Disorder SUDs

Any anxiety disorder 25.1 (9.9-63.3)� 6.6 (2.9-15.4)� 2.5 (1.1-5.5)‡ 3.3 (1.7-6.5)� 0.6 (0.2-1.9)
27.9 (8.9-87.8)� 3.4 (1.2-9.8)‡ 1.6 (0.7-3.9) 0.8 (0.5-2.5) 0.2 (0.04-0.8)‡

Any depressive disorder 28.4 (14.3-55.0)� 8.0 (3.4-16.5)� 5.0 (2.3-11.2)� 20.7 (8.8-48.8)� 9.9 (3.1-31.5)�
28.9 (13.8-60.7)� 2.2 (0.6-8.2) 0.7 (0.2-2.4) 16.7 (5.9-47.8)� 10.4 (2.7-40.3)�

ADHD 7.7 (2.7-22.2)� 3.3 (0.7-15.1) 3.7 (1.8-7.6)� 8.7 (4.6-16.4)� NC
6.0 (1.3-28.1)‡ 0.1 (0.002-1.6) 1.9 (1.0-3.5) 6.6 (3.6-12.2)� 0.1 (0.01-1.1)

Conduct disorder 3.5 (1.3-5.9)� 21.3 (9.0-50.5)� 41.3 (14.0-121.9)� 9.6 (5.3-17.3)� 7.2 (3.1-16.7)�
0.3 (0.06-1.2) 10.6 (2.0-54.7)§ 3.9 (1.1-13.6) 8.0 (4.5-14.0)� 5.7 (2.3-13.9)�

Oppositional defiant disorder 7.7 (3.8-15.7)� 15.1 (7.4-30.6)� 79.0 (32.1-191.5)� 44.1 (15.7-124.1)� 4.1 (1.7-10.2)§
2.4 (0.8-6.7) 7.1 (2.2-22.6)� 56.3 (10.6-153.4)� 29.4 (6.9-126.0)� 1.9 (0.7-4.6)

SUDs 0.4 (0.9-1.9) 3.5 (1.1-11.1)‡ 0.3 (0.04-2.4) 23.4 (9.1-60.3)� 2.4 (1.1-5.2)‡
NC 2.9 (0.6-12.9) NC 30.7 (12.7-73.8)� 0.4 (0.04-2.7)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; NC, model would not converge; SUDs, substance use disorders.
*Data are given as odds ratio (95% confidence interval). Data for girls are presented below the diagonal row of empty cells; boys, above the diagonal.
†Values in regular type are simple bivariate estimates, and values in boldface type are corrected for other possible comorbidities involving the 2 diagnoses

under consideration (eg, anxiety and depression) controlling for comorbidity of depression with oppositional defiant disorder.
‡P�.05.
§P�.01.
�P�.001.

Table 5. Homotypic and Heterotypic Continuity With and Without Controls for Comorbidity*

Predicting to: Past Depression Past Anxiety Past Conduct Disorder Past ODD Past ADHD Past SUDs

Depression 7.0 (3.1-15.9)§ 3.0 (1.7-5.4)§
Controlling for comorbidity 4.2 (2.1-8.3)§ 2.7 (1.8-5.2)‡

Anxiety 5.7 (2.2-14.5)§ 2.4 (1.6-3.7)§
Controlling for comorbidity 2.8 (1.2-6.5)† 2.0 (1.2-3.4)†

Conduct disorder 11.2 (5.9-21.1)§
Controlling for comorbidity 10.3 (4.3-24.7)§

ODD 3.7 (2.2-6.2)§ 2.0 (1.1-3.8)†
Controlling for comorbidity 4.7 (2.7-8.1)§ 2.1 (1.1-4.2)†

ADHD 2.2 (1.0-4.5)† 10.7 (5.2-22.3)§
Controlling for comorbidity 1.8 (0.9-3.9) 9.6 (4.4-21.2)§

SUDs 2.0 (1.2-3.5)† 2.7 (1.2-6.5)† 21.3 (6.3-72.5)§
Controlling for comorbidity 2.0 (1.1-3.7)† 1.7 (0.6-4.7) 25.7 (7.8-85.4)§

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ODD, oppositional defiant disorder; SUDs, substance use disorders.
*Data are given as the odds ratio (95% confidence interval). Empty cells indicate that continuity without controls for comorbidity was not significant. Boldface

type indicates homotypic continuity.
†P�.05.
‡P�.01.
§P�.001.
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METHODOLOGICAL CONSIDERATIONS

The GSMS sample comes from a small (11-county) and
predominantly rural area of the southeastern United States.
There were no Asian American subjects, and only 8% were
African American. Thus, it does not represent the Ameri-
can population. A recent study of another part of North
Carolina, a largely rural area including a large percent-
age of African American youth, found remarkably simi-
lar rates of disorder in white and African American chil-
dren.38 A recent British population study of youth aged
5 to 15 years produced quite similar results; for ex-
ample, the prevalence of any anxiety disorder was 3.8%
(GSMS, 2.4%); depression, 0.9% (GSMS, 2.2%); ADHD,
1.4% (GSMS, 0.9%); ODD, 2.9% (GSMS, 2.7%); and tic
disorders, 0.1% (GSMS, 0.1%).

Despite the overlapping cohorts design, which used
3 age cohorts to permit age�cohort comparisons, there
is no escaping the fact that in the later data waves of GSMS
the children’s mean age is greater than it was in the ear-
lier waves and the participants have been study subjects
for longer. Thus, lower prevalence relative to cross-
sectional studies may reflect (1) a tendency for subjects
to report fewer symptoms in later interviews (ie, “symp-
tom attenuation”)43-45; (2) cohort differences, with the
youngest cohort having more symptoms and the oldest
cohort the fewest, controlling for age; and (3) differen-
tial dropout of children with and without psychiatric
disorders. Another type of methodological challenge
lies in the fact that the CAPA uses a 3-month window to
estimate prevalence. If none of these methodological
challenges is upheld, then we need to look for substan-
tive reasons for the differences between this and earlier
studies.

Symptom Attenuation

In a test-retest reliability study of 77 children aged 10 to
18 years using the CAPA,16 there was a very modest
amount of attenuation between the first and second in-
terviews; the difference was significant only for CD symp-
toms. The sample, however, had no 10-year-olds, so at-
tenuation remains a possibility for the youngest children.

Cohort Differences

Analyses of symptom and diagnostic counts by cohort
in GSMS (unpublished data) showed that the cohort dif-
ferences were nonsignificant.

Differential Dropout

The response rates for the different waves of the study
are reported in Table 1. Of 7944 possible interviews dur-
ing the study period, 6675 (84%) were completed. Four
subjects died, and 5.9% of participants only completed
a single interview; these participants were no more or less
likely than those who completed multiple interviews to
have a diagnosis. Subjects who refused to be inter-
viewed at one wave frequently returned later. This sug-
gests that biased nonresponse is not a major reason for
the observed prevalence rates.

Three-Month Reference Period

Because the CAPA inquires only about the 3-month pe-
riod preceding the annual interview, our estimate of cu-
mulative prevalence may underestimate the number of
cases occurring since the last interview, and thus the “bur-
den of disease”46 across childhood and adolescence.

There is no question that the CAPA underesti-
mates cumulative prevalence. It misses cases that began
and ended in the 9 months between interviews, includ-
ing those for which some symptoms were present dur-
ing the 3-month window, but not enough to reach the
diagnostic threshold. Many psychiatric interviews adopt
a 6-month,47 12-month,48 or even lifetime49 time frame
for estimating the prevalence of psychiatric disorders.
However, the evidence from studies using longer time
frames suggests that a lot of forgetting occurs; for ex-
ample, in the National Comorbidity Survey the lifetime
rate for 15- to 54-year-olds (48.0%) was less than double
the 12-month rate (29.5%).32 Clearly, both approaches
underestimate the burden of psychiatric disorder. The
CAPA uses a 3-month time frame because of the strong
psychometric evidence that memory for the type of
phenomena sought in psychiatric interviews is highly
unreliable further back than 3 months.50-54 Ideally,
study subjects would be interviewed every 3 months,
but the burden imposed on subjects would introduce
another set of biases.

Substantive Reasons

Controlling for wave, the 9- and 10-year-olds had sig-
nificantly more symptoms and diagnoses than any other
age. This was particularly true of the younger boys. As
noted earlier, 9- and 10-year-old boys had very high rates
of enuresis (9.5%), ADHD (3.6%), tic disorders (5.5%),
and SAD (4.1%), all of them disorders of childhood that
had fallen by more than 50% by age 11 years and disap-
peared by age 16 years. Excluding these diagnoses, the
3-month prevalence of psychiatric disorder for 9- and 10-
year-old boys would fall to 8.3% (95% CI, 5.2%-12.9%).

In summary, bias is always a risk in survey re-
search designed to estimate the population prevalence
of a disorder.55 We have guarded against it to some ex-
tent by choosing an interview that shows minimal at-
tenuation effects, maintaining a good response rate over
8 years of data collection, and adopting appropriate sta-
tistical controls for the sampling design and the use of
correlated data across waves. The result is an estimate
of the 3-month prevalence of psychiatric disorder that
is lower than our wave 1 estimate largely because of the
fall in disorders of childhood: enuresis and encopresis,
ADHD, tic disorders, and SAD.

PREVALENCE OVER TIME:
THE BURDEN OF DISEASE

Multiple waves of data show that although only 13.3%
of children, on average, had a diagnosis at any measure-
ment point, almost 3 times this number had 1 or more
disorders over the period of the study. This means that
single-wave, cross-sectional studies are likely to under-
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estimate the burden of disease46 in the general popula-
tion of children over time.

COMORBIDITY AND
DEVELOPMENTAL CONTINUITY

As with other cross-sectional30,38,56 and longitudinal2-9 stud-
ies, we found considerable concurrent comorbidity: 25.5%
of children with a diagnosis had 2 or more. It appears
that much of the association between CD/ODD and ADHD
is in fact carried by ODD rather than CD.30 In both sexes,
the high level of association between CD and ADHD fell
noticeably when other diagnoses were included in the
model, whereas the association between ADHD and ODD
did not. Concurrent comorbidity between anxiety and
depression was, as expected, strong in both sexes. Co-
morbidity between depression and ODD was also strong,
but comorbidity between depression and CD was sig-
nificant only for girls, when other types of comorbidity
were controlled.

The data presented here on continuity of disorder
across time suffer from the same shortcomings as do the
cumulative prevalence figures: we have only a series of
snapshots on which to base our estimates. Given that,
the degree of homotypic continuity is remarkable. In bi-
variate analyses, every DSM-IV diagnosis examined
showed significant homotypic continuity with the ex-
ception of specific phobias. Apart from encopresis, which
rarely occurred in girls, continuity was higher in girls than
in boys.

Compared with the level of homotypic continuity,
there were few cases of heterotypic continuity. Hetero-
typic continuity was much stronger in girls than in boys.
This suggests that the DSM-IV taxonomy may fit boys’
developmental patterns better than those of girls. There
is no evidence that boys with an emotional disorder were
at increased risk of a behavioral disorder, or vice versa,
whereas girls with anxiety disorders had increased risk
for later SUDs. (See Kaplow et al57 for a more detailed
examination of this issue.) Robins and Price’s predic-
tion58 that later SUDs will be predicted by CDs holds
here for girls but not for boys. This sample is too young
to test the prediction of Zoccolillo et al59 that CD in
girls is likely to lead to later depression and somatiza-
tion disorders.

An important issue that exceeded the scope of this
article is developmental continuity among the anxiety dis-
orders and between specific anxiety disorders and other
diagnoses. Continuity was much higher for some anxi-
ety disorders (panic disorder and posttraumatic stress dis-
order) than for others (specific phobia and GAD) (http:
//www.devepi.mc.duke.edu; Web Table 2). Much more
work needs to be done on comorbidity and heterotypic
continuity among these disorders and with depression.

In summary, data on a representative population of
children and adolescents growing up in the 1990s show
that at any time 1 in 6 will have a psychiatric disorder
and at least 1 in 3 will have 1 or more psychiatric disor-
ders by age 16 years. As children grow older, psychiat-
ric disorders are more and more likely to be accompa-
nied by significant functional impairment. Once children,
particularly girls, develop a psychiatric disorder their

chances of continuing to have one, or of developing an-
other episode after remission, are much higher than those
of their unaffected peers. By mid-adolescence, although
some disorders of childhood have disappeared, impair-
ing adult disorders such as depression, panic disorder,
and SUDs are becoming the most prevalent problems.
Much more work on the childhood antecedents of these
disorders is needed if prevention programs are to be ef-
fective.
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