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Developmental Aspects of Delinquency and Internalizing
Problems and Their Association With Persistent Juvenile
Substance Use Between Ages 7 and 18

Rolf Loeber and Magda Stouthamer-Loeber
Western Psychiatric Institute and Clinic, School of Medicine, University of Pittsburgh

Helene Raskin White
Center of Alcohol Studies, Rutgers University

Analyzed longitudinal data from 3 samples of the Pittsburgh Youth Study on boys ages
7 to 18 to examine the co-occurrence of persistent substance use with other problem
behaviors, including attention deficit hyperactivity disorder (ADHD), persistent de-
linquency, and persistent internalizing problems (i.e., depressed mood, anxiety, shy or
withdrawn behavior). In preadolescence, persistent substance users also tended to be
persistent delinquents, and half of this group displayed persistent internalizing prob-
lems as well. In adolescence, a third of the persistent substance users did not manifest
other persistent problems. Across the samples, the least common substance users were
those who manifested persistent internalizing problems only. Logistic regression
analyses showed that persistent substance use in preadolescence was predicted by
persistent delinquency and internalizing problems and in adolescence by persistent
delinquency only. The combination of persistent substance use and delingquency was
predicted by oppositional defiant disorder in middle childhood and by persistent inter-
nalizing problems in middle to late childhood. ADHD was not a predictor of persistent
substance use (and delinquency) in any of the analyses. Results are discussed in terms
of developmental models of multiproblem youth with an eye on improving early
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interventions.

It is important to study persistent substance users in
childhood and adolescence because a subset of this
groupislikely tobecome substance abusers. In addition,
persistent substance users often display other persistent
problem behaviors, such as attention deficit hyperactiv-
ity disorder (ADHD), delinquency and internalizing
problems (i.e., depressed mood, anxiety, and shy or
withdrawn behavior). In fact, eventually, multiple-
problem youth manifest both externalizing and inter-
nalizing behavior problems in addition to excessive
substance use; however, the development of this group
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from childhood to adolescence has received scant at-
tention in the literature (but see Elliott, Huizinga, &
Menard, 1989; Fergusson, Horwood, & Lynskey, 1994;
Loeber, Farrington, Stouthamer-Loeber, & Van Kammen,
1998; Magnusson & Bergman, 1988; Verhulst & van
der Ende, 1992, 1993).

This study examined a typology of boys’ persistent
substance use across different combinations of persis-
tent problems, including ADHD, delinquency, and in-
ternalizing problems. The study examined the extent to
which associations among different problems vary with
age and can account for an early onset type of multiple-
problem youth.

Emergence of Several
Problem Behaviors From Late
Childhood Through Late Adolescence

The period from late childhood to late adolescence
appears to be a crucial risk window for emergence of
several persistent problem behaviors. This is the period
in which initiation to alcohol, tobacco, marijuana, and
psychedelic drug use is virtually completed (Kandel &
Logan, 1984) and in which regular use of several sub-
stances is consolidated (Harrington, Fudge, Rutter,
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Pickles, & Hill, 1991). Regular substance use by a mi-
nority of youth can be a first step in their escalation to-
ward substance abuse (Donovan & Jessor, 1983;
Ellickson, Hays, & Bell, 1992). Turning to delin-
quency, the period from late childhood to late adoles-
cence is also the time in which the onset of delinquency
takes place, ranging from less serious acts such as shop-
lifting to more serious acts such as burglary and aggra-
vated assault (Elliott et al., 1989; Loeber & Farrington,
1998). Some researchers have stressed that early indi-
vidual differences in behavior problems emerge at this
time, and that these problems, in a minority of juve-
niles, persist over decades (e.g., Moffitt, 1993; Patter-
son, 1982). For example, considerable support has
been found for continuity of delinquency over time
and that such continuity is stronger in some individu-
als (Farrington, 1991; Loeber & Dishion, 1983; Loeber
& Farrington, 1998). The period between late child-
hood and late adolescence is also the prime time in
which internalizing problems, such as depressed mood,
first appear and become persistent in some (Angold et
al., 1996; Russo & Beidel, 1994).

In contrast to the aforementioned problems, ADHD
(American Psychiatric Association, 1994) has, by defi-
nition, an onset prior to age 7. The reason for including
ADHD is that the overactive subtype of ADHD is char-
acterized by impulsive behavior and the tendency for
juveniles to engage in many different behaviors, in-
cluding substance use. The impact of ADHD on other
problem behaviors often extends for many subsequent
years (Farrington, Loeber, & Van Kammen, 1990,
Hinshaw, 1987).

Issues in the Identification of
Youth With Problem Behavior

Identification of youth with problem behavior is
best when such behavior is highly stable. However,
many problem behaviors are episodic; they are present
at one assessment but absent at the next (Lahey et al.,
1995; Ollendick & King, 1994; Verhulst & van der
Ende, 1992). Therefore, repeated measurements are
needed to identify those youth who persist in their prob-
lem behavior.

Confluence of Different
Persistent Problems

One of the challenges in the study of persistent
problem behavior is to explain why some youths
eventually exhibit more than one type of problem be-
havior and become multiple-problem youth. The con-
current and predictive association between substance
use and delinquency (including aggression) has been
well documented (e.g., Brook, Whiteman, & Finch,
1992; Huizinga & Jakob-Chien, 1998; Kandel, Simcha-

Fagan, & Davies, 1986; White, Brick, & Hansell,
1993). There is also substantial evidence that a pro-
portion of those juveniles who engage in regular sub-
stance use also suffer from internalizing problems,
such as depressed mood, anxiety, and shy and with-
drawn behaviors (e.g., Aselstine, Gore, & Colten,
1998; Bukstein, Brent, & Kaminer, 1989; Clark, Ja-
cob, & Mezzich, 1994; Ensminger, Brown, & Kell-
am, 1982; Fleming, Offord, & Boyle, 1989; Helzer &
Przybeck 1988; Kandel, Raveis, & Davies, 1991,
Kushner, Sher, & Beitman, 1990). Adult alcoholics
have been classified into various typologies depend-
ing on age of onset, internalizing problems, and
externalizing problems (e.g., Babor et al., 1992,
Cloninger, Bohman, & Sigvardsson, 1981; Zucker,
1987), but these studies have been restricted to
clinical samples and drug abusers’ retrospective re-
ports of their childhood and adolescent behavior
problems. In contrast, classification for juvenile
substance abuse on the basis of co-occurring prob-
lem behaviors, based on prospective data, has not
been well developed (Weber, Graham, Hansen, Flay,
& Johnson, 1989; White & Labouvie, 1994).

It is well accepted that a diagnosis of ADHD often
precedes the onset of problems in several other do-
mains of functioning, including substance use (Weiss
& Hechtman, 1986) or depression (Jensen, Burke, &
Garfinkel, 1988). The fact that different problem be-
haviors may develop in sequence does not necessarily
mean that such behaviors are significantly related to
each other, because their unfolding over time may oc-
cur by chance alone. For example, several studies
show an association between ADHD and substance
use in juveniles (e.g., Gittelman, Mannuzza, Shenker,
& Bonagura, 1985; Loeber et al., 1998; Mannuzza et
al., 1991). However, most other studies show that the
relation between ADHD and substance use is either
nonsignificant (e.g., Boyle et al, 1992; Loeber &
Green, 1997) or disappears once conduct problems or
delinquency are taken into account (e.g., Biederman et
al., 1997; Bukstein et al., 1989; Lynskey & Fergusson,
1995; Taylor, Chadwick, Heptinstall, & Danckaerts,
1996; but see Molina, Smith, & Pelham, 1998).

In the concurrent results from the Pittsburgh Youth
Study (Loeberetal., 1998), we found that, in logistic re-
gressions, ADHD explained substance use in each of
three age samples (approximately 7, 11, and 13). How-
ever, these analyses did not control for co-occurring de-
linquency. The second finding was that depressed mood
was associated with substance use only for the youngest
boys, whereas anxiety was associated with substance
use in the middle sample but not in the oldest sample.
Thus, internalizing problems appeared to be associated
with substance use at a young age, which also has been
found in the Woodlawn study on African American
youths (Ensminger et al., 1982). They identified in ele-
mentary school a group of aggressive, withdrawn boys
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who were at risk for later marijuana use (Ensminger et
al., 1982). Also, Brook et al. (Brook, Whiteman, Finch, &
Cohen, 1995) found that early aggression predicted de-
pression, whichin turn wasrelated to laterillicitdrug use.

Developmental Models of Co-
Occurring or Comorbid Conditions

Some researchers have advocated a dichotomous
model of onset of serious delinquent behaviors (Moffitt,
1993; Patterson, Capaldi, & Bank, 1991). For example,
Moffitt (1993) postulated a distinction between early,
life-course persistent (showing “tenacious stability
across time and in diverse circumstances,” p. 685) and
adolescence-limited delinquents (characterized by an
onset and desistance of delinquency during adolescence).
However, longitudinal studies with regularly repeated
measurements indicate that onset of persistent serious
forms of delinquency is not concentrated in early child-
hood but tends to emerge gradually until about age 14 to
15 (Loeber & Farrington, 1998). In general, studies
show that the more serious the type of delinquency
committed, the higher the severity level of substance
use (Huizinga & Jakob-Chien, 1998). An unknown
proportion of these persistent offenders are regular
substance users. To explain emergence of multiple-
problem youth (defined here as those exhibiting per-
sistent substance use and persistent delinquency) we
postulate that throughout childhood and adolescence,
stable multiple-problem youth emerge, characterized
by two or more of the following: persistent substance
use, persistent serious delinquency, or persistent inter-
nalizing problems. Most serious offenders can be identi-
fied before age 14 (Loeber & Farrington, 1998), and we
presume that this also applies to multiple-problem
youth.

We distinguish four different groups of persistent
substance users, who are differentiated depending on
the presence and the age of onset of disruptive—delin-
quent behaviors and internalizing problems. We see
that advances in classification can be made in at least
two ways. First, a developmental classification that
takes into account age of onset and course (i.e., the se-
quence of development) is justified given the relatively
long risk window, with some individuals developing
substance abuse at a precocious age and other individu-
als reaching the same condition much later (see Zucker,
Ellis, Fitzgerald, Bingham, & Sanford, 1996). For ex-
ample, Van Kammen, Loeber, and Stouthamer-Loeber
(1991) found that, in the youngest sample of this study,
the overlap between the secret use of substances and
delinquency already occurred as early as the first grade.
During late childhood through adolescence, substance
use became more firmly intertwined with conduct
problems and delinquency. Second, given the fact that
delinquency and internalizing problems often co-occur
in individuals who regularly use substances and given
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that most behavior problems tend to increase in
prevalence starting in adolescence, there is a need to in-
corporate these problems in a developmental model of
substance abuse (Zucker et al., 1996).

We propose a tentative, heuristic model of four cate-
gories of persistent substance users in childhood and
adolescence that can be mapped on a grid of age of on-
set against course:

1. Mixed type: Substance users with a history of
persistent disruptive and delinquent behavior and with
internalizing problems (mixed referring to the mixture
of externalizing and internalizing problems). We hy-
pothesize that this type already emerges during middle
to late childhood.

2. Internalizing type: Persistent substance users
without serious delinquency but with a history of in-
ternalizing problems. We hypothesize that this type is
as common in late childhood as it is in adolescence.

3. Delinguent type: Persistent substance users who
also engage in persistent serious delinquency but do not
score high on internalizing problems. We hypothesize
that this type becomes more common from late child-
hood to adolescence.

4. Nondeviant type: Substance users without a history
of delinquency or internalizing problems who become
regular users of certain substances. We hypothesize that
this type is less prevalent in late childhood and becomes
more common in adolescence.

We consider two versions of the four types: with and
without ADHD. This article addresses the following
questions:

1. Is the strength of association between delin-
quency and internalizing problems, on the one side,
and substance use, on the other, stronger when mea-
sured repeatedly compared to concurrently?

2. Of all persistent substance users, are those with per-
sistent delinquency and internalizing problems overrep-
resented among younger compared to older boys?

3. Is persistent substance use predicted by ADHD,
delinquency, and internalizing problems, and do these
predictions vary by age?

4. Are ADHD, oppositional defiant behavior, and
persistent internalizing behavior implicated in the co-
morbid persistence of both substance use and delin-
quency? These questions are addressed using data from
the Pittsburgh Youth Study.

Methods
Participants

The Pittsburgh Youth Study consists of three sam-
ples of boys who were in Grades 1, 4, and 7, respec-
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tively, when the study began in 1987 and 1988 (called
the youngest, middle, and oldest samples, respectively).
Potential participants were randomly selected from the
list of all boys in these grades in the Pittsburgh Public
Schools. At the time of sample selection, 72% of all
school children in Pittsburgh attended public schools.
Of'those selected, 84.8% of families consented to partic-
ipate in the study, resulting in a sample of 850 boys in
each of the three grades (for details, see Loeber et al.,
1998). After an initial screening assessment (Wave S),a
final sample for follow-up was selected, consisting of
the 250 most antisocial youngsters in each grade, com-
plemented by an equal number of boys randomly se-
lected from the remainder. This resulted in three grade
samples of about 500 boys who have been followed up,
initially every half year and later annually. The average
ages of the participants at the screening wave were 6.9,
10.2, and 13.4 for the youngest, middle, and oldest sam-
ples, respectively. The data presented here for the youn-
gest sample from the screening and the following eight
assessment waves are spaced at 6-monthintervals (up to
1991, whenthe boys averaged 10.9 years old). Dataused
for the middle sample cover the screening and the six
following assessment waves up to 1990 (when the par-
ticipants averaged 13.3 years old; after which the middle
sample was no longer assessed). The oldest-sample data
were used from the screening and the seven following
assessment waves (upto 1991, when they averaged 17.9
years old). The last two assessment waves were done at
yearly intervals. About half of the boys were African
American and half were Caucasian.

Participant retention has been high throughout
this study. For the assessment waves used in this
study, the participation rates averaged 96.1% (range:
93.6-100%), 96.8% (range: 93.9-100%), and 93.6%
(range: 86.0-100%) for the youngest, middle, and old-
est samples, respectively.

Measures

Caretaker. In the screening interview, we ad-
ministered an expanded version of the Child Behavior
Checklist (CBCL; Achenbach, 1978; Achenbach &
Edelbrock, 1979, 1983; Loeber et al., 1998). This ver-
sion of the CBCL is a 112-item questionnaire about a
wide range of child behavior problems such as anxiety,
depression, compulsions, oppositional behaviors, hy-
peractivity, and delinquency. The time frame for the
Extended CBCL was the past 6 months. In the first fol-
low-up, the caretakers were given the Diagnostic Inter-
view Schedule for Children—Parent Version (DISC-P;
Costello, Edelbrock, & Costello, 1985). The Diagnos-
tic Interview Schedule of Children (DISC) was devel-
oped as a measure of child psychopathology to be
administered by lay interviewers in epidemiological
surveys. The DISC-P was revised by Costello (1987) to

cover most forms of child psychopathology contained in
the Diagnostic and Statistical Manual of Mental Disor-
ders (3rd ed. [DSM-11I]; American Psychiatric Associa-
tion, 1980); and DSM~III-R (3rd ed., rev.; American
Psychiatric Association, 1987). Anxiety and relatively
rare disorders such as psychosis were not covered in the
interview.

Teacher. Teachers completed an extended ver-
sion of the Teacher Report Form (TRF; Loeber et al.,
1998) complementary to the CBCL (Edelbrock &
Achenbach, 1984). The time frame for the TRF was 6
months, the same as for the caretaker CBCL.

Child. Boys in the oldest sample were adminis-
tered the revised version of the National Youth Sur-
vey 40-item Self-Reported Delinquency Scale (SRD;
Elliott, Huizinga, & Ageton, 1985). For each ques-
tion, the boy was asked whether or not he had ever
engaged in a behavior and how often he had done it
in the past 6 months. We also administered to the
boys in the oldest sample a 16-item Substance Use
Scale based on the National Youth Survey, developed
by Elliott and colleagues (Elliott et al., 1985), which
has been evaluated extensively. For each substance
use item, the participants were asked whether they
had ever engaged in the behavior and if so, how often
they had done it in the previous 6 months.

For boys in the youngest and middle samples,
we did not initially use the SRD and the substance
use scale because the questions were deemed to be
age-inappropriate or too difficult to understand.
Instead, a 33-item Self-Reported Antisocial Behav-
ior Scale (SRA; Loeber, Stouthamer-Loeber, Van
Kammen, & Farrington, 1989) was developed, in
which age-inappropriate items such as joy-riding or
low frequency items such as illegally using credit
cards were eliminated. The SRA contained ques-
tions covering tobacco use and the use of beer,
wine, liquor, and marijuana. Because of the age of
the boys, we did not ask retrospective age of onset
questions, just information about the past 6 months
and lifetime. In addition, the frequency range was
restricted to once, twice, and more often. Alcohol
use was only counted if it occurred without par-
ents’ permission. Participants in the middle sample
were switched from the SRA to the SRD and the
substance use scale at the second assessment wave
when they were about 10.5 years of age, whereas
participants in the youngest sample were switched
at a similar age occurring at the eighth assessment
wave.

Constructs.  Persistent drug use, persistent delin-
quency, and persistent internalizing problem constructs
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were made by ranking participants within sample at
each assessment wave. Depending on the availability of
information, the ranking in each assessment wave was
based on either frequency, severity, or variety (i.e., dif-
ferent types) of delinquent acts. Persistence refers to a
ranking above the cutoff point in at least two waves, de-
pending on the sample and behavior. Although our goal
wastoisolate the top 25% foreach constructand sample,
this was not always possible. For that reason, definition
of persistence inevitably varied somewhat from a high
deviant behavior score over at least two waves for some
behaviors displayed by the youngest sample to a high
deviant behavior score over at least four waves for the
oldest sample. Our justification was thatrecurrence was
much more atypical at a younger than at an older age.

Persistent substance use. We created a persis-
tent substance use construct taking into account fre-
quency, seriousness and number of waves noted.

For the oldest sample, at each of the eight assess-
ments, the frequency for five seriousness levels of drug
use were calculated (beer and wine, cigarettes, liquor,
marijuana, and other drugs; Loeber et al., 1998). Alco-
hol use had to be without parents’ permission, and other
drugs had to be without a doctor’s prescription. Fre-
quencies were then combined by weighting the fre-
quency of the lowest level of substance use (i.e., beer or
wine by 1, etc., up to a weight of 5 for Level 5, i.e., other
drugs.) Weighting allows the creation of a single sub-
stance use score combining scores on different sub-
stances according to their severity (as pointed out by
Pandina, White, & Yorke, 1981). Each of these wave
constructs were dichotomized so as to identify the 25%
with the highest weighted frequency score. Participants
were designated as persistent if they were classified in
four or more waves out of eight as being in the top 25%
(25.4%, N = 116).

For the middle sample, the cutoff by wave was be-
tween no use and any use and identified between 10.2%
and 18.8% as substance users at each wave. To be clas-
sified as a persistent substance user in the middle sam-
ple, the participant had to have been above the cutoff in
at least three waves (14.6%, N = 71).

For the youngest sample, the SRA provided only
prevalence data for seriousness levels 1 through 4 for the
first seven assessment waves. For the last two assess-
ment waves, the substance use scale was used, provid-
ing frequency data and seriousness levels. The cutoff for
each wave was between no use and any use. A partici-
pant had to be above the cutoffin atleast two assessment
waves (8.5%, N = 43).

Persistent delinquency.  The persistent delin-
quency construct also combined seriousness, frequency,
and number of waves. Three levels of seriousness were
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used (Loeber et al., 1998). Minor delinquency included
acts such as stealing something worth less than $5, van-
dalism, and cheating somebody by selling something
that was worth less than they said it was; moderate
delinquency included theft over $5, pickpocketing,
fencing, and carrying a weapon; and serious delin-
quency included breaking and entering, car theft, rob-
bery, and attacking to hurt or kill.

For the oldest sample, at each assessment the fre-
quency for three levels of delinquency seriousness
were calculated. The frequencies were then combined
by weighting the frequency of the lowest level by 1, the
frequency of the second level by 2, and that of the most
serious delinquency level by 3. Each of these wave con-
structs were dichotomized so as to identify approxi-
mately 25% with the highest weighted frequency score.
Participants were designated as persistent if they were
classified in four or more waves (out of eight waves) as
being in the top 25% (24.8%, N = 112).

For the middle sample, the same procedure as for the
oldest sample was used except at the screening assess-
ment. The delinquency variety score (number of differ-
ent delinquent acts) was used because the participants
were administered the SRA, which did not include a
continuous frequency score. The cutoff point for delin-
quency persistence was for the participant to be in the
top 25% for three or more times (out of seven times;
28.4%, N = 136).

For the youngest sample, the delinquency variety
score was used for the first seven waves, whereas for
the last two waves, when the SRD was administered,
the frequency score for three levels of delinquency seri-
ousness was used. At each wave, those participants
scoring in the top 25% on the delinquency score were
identified. To classify as a persister, participants had to
be in the top 25% for four waves (out of nine waves;
29.4%, N = 138).

Persistent internalizing problems. The persis-
tent internalizing construct was made from 27 ques-
tions in the CBCL and the TRF covering depression,
shyness—withdrawal, and anxiety. An item was scored
positive if either the caretaker or the teacher noted the
behavior. The total scores by wave were dichotomized,
isolating the top 20%. For all three samples, a partici-
pant had to have been placed in the top 20% at least
three times out of nine, seven, and eight assessments for
the youngest, middle, and oldest samples, respectively
(youngest sample, 26.7%, N = 131; middle sample,
21.1%, N = 107; oldest sample, 23.3%, N = 105).

ADHD. This DSM-III-R diagnosis was based on
the DISC-P administered to the caretaker at the second
assessment wave. The diagnosis was established by 28
questions covering 14 behaviors. To qualify for a diag-
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nosis of ADHD, a participant had to be rated positive on
at least 8 of the 14 behaviors (for reliability of the diag-
nosis, see Hart, Lahey, Loeber, Applegate, & Frick,
1995). In the youngest sample, 86 participants qualified
for a diagnosis (17.1%), whereas in the middle sample,
63 participants qualified for a diagnosis (12.4%), and
the number in the oldest sample was 47 (9.3%).

Oppositional defiant disorder (ODD).  This
DSM-III-R diagnosis is used in a limited number of
analyses as an indicator of early externalizing prob-
lems. It is based on the DISC-P, which required that at
least five out of nine ODD behaviors were scored posi-
tively. For the purpose of these analyses, ODD was
scored even if the participant qualified for conduct dis-
order. This yielded 41 (8.2%), 77 (15.2%), and 80
(15.8%) participants with ODD in the youngest, mid-
dle, and oldest samples, respectively. ODD tends to be
quite stable over time (Cohen, Cohen, & Brook, 1993).

Analyses

The analyses consisted of prevalence, odds ratios
(ORs), and logistic regression. ORs are presented be-
cause they express the strength of association between
two behaviors, independent of their base rates. OR is
calculated on the basis of a 2 x 2 interaction table and
expresses the likelihood that the presence of one condi-
tion is associated with an increased likelihood of the
presence of another condition. Usually, an OR of 2 is
statistically significant and signifies that the likelihood
of the other condition is twice as large when the first
condition is present compared to its absence. Logistic
regressions were done for each sample separately and
were justified because of the dichotomous nature of the
outcome (persistent problem behavior, yes or no). The
order of entry of constructs in the logistic regression
was not stipulated. Variables were allowed to enter the
model if the p of the partial R was less than .10.

Results

We first compared the extent to which associations
between problem behaviors improved when persis-
tence was taken into account compared with their oc-
currence at a single wave (measured at the second
wave). The association between substance use and de-
linquency was substantially stronger when persistence
was taken into account compared to concurrently, and
this increased with age (youngest sample: OR = 6.8 vs.
5.0; middle sample: OR = 7.8 vs. 4.1; oldest sample:
OR = 11.3 vs. 6.6). Likewise, the association between
substance use and internalizing problems reached sta-
tistical significance when persistence was taken into

account in two out of the three samples (youngest sam-
ple: OR = 2.1; middle sample: OR = 2.9) and was
nonsignificant when concurrent data were used. In con-
trast, the concurrent association between substance use
and ADHD was nonsignificant in all three samples and
remained nonsignificant when persistence of substance
use was taken into account. Thus, in five out of the nine
comparisons, the association among persistent prob-
lem behaviors tended to be stronger compared to con-
current associations.

Table 1 shows that the proportion of persistent sub-
stance users with other persistent problems differed
across the three age samples. In the youngest sample,
the most prevalent types were the mixed type (persis-
tent substance use with persistent delinquency and in-
ternalizing problems, with or without ADHD) and the
delinquent type (persistent substance use with persis-
tent delinquency but without internalizing problems),
consisting of 34.9 and 34.9%, respectively, of all per-
sistent substance users. The two types had persistent
delinquency in common, showing the importance of
this behavior’s association with substance use at a
young age. The two types were also the most common
types in the middle sample (32.4 and 33.8%, respec-
tively). However, the mixed type was about half as
common in the oldest sample (17.3%), compared to the
youngest and middle sample. In contrast, the delin-
quent type in the oldest sample (41.4%) was about as
common as in the youngest and oldest samples. Thus,
the mixed type of combined externalizing and internal-
izing problems associated with persistent substance use
was most observed in preadolescent boys.

In comparison to the mixed and the delinquent
types, the internalizing type was quite rare among all
persistent substance users in each of the samples
(7.0% in the youngest and middle samples and 5.2%
in the oldest sample). This shows that when persistent
internalizing problems occurred in persistent sub-
stance users, they rarely occurred in isolation but
more commonly in conjunction with persistent delin-
quency (i.e., the mixed and the delinquent types).
Finally, a quarter of the persistent substance users in
the youngest sample (23.3%) qualified for the non-
deviant type (manifesting persistent substance use, but
no persistent delinquency or internalizing problems),
which increased to a third (36.8%) in the oldest sam-
ple. Table 1 also shows the breakdown of each type
as a function of the presence or absence of ADHD. In
all three samples, prevalence of all types was not
higher when ADHD co-occurred.

Table 1 does not reveal which conditions were sig-
nificantly associated with persistent substance use
and whether such conditions vary with age. To ad-
dress this issue, we examined which combinations of
persistent problems were significantly associated (see
Table 2). Persistent substance use was most strongly
related to persistent delinquency in all three samples
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Table 2. Strength of Association Between Persistent Problem Behaviors

Sample
Youngest Middle Oldest

Combination of Persistent Conditions OR 95% C1 OR 959% C1 OR 95% CI
Substance Use and

Delinquency 6.8 3.4-13.5 78 44-13.6 113 6.8-18.7

Internalizing Problems 2.1 1.14.1 29 1749 ns

ADHD ns ns ns
Delinquency and

Internalizing Problems ns 32 2.0-5.0 18 1.1-3.0

ADHD 1.7 1.0-2.8 1.9 1.1-33 ns
Note: OR = odds ratio; CI = confidence interval; ADHD = attention deficit hyperactivity disorder.
Table 3. Logistic Regression Predicting Persistent Substance Use

Sample
Youngest Middle Oldest
Adjusted Adjusted Adjusted

Predictors OR 95% CI  Partialr OR 95% C1  Partialr OR 95% CI  Partial r
Persistent Delinquency 6.6%** 3.3-13.2 33 6.8%*x 3.8-12.0 .35 12.2%%x 7.2-20.5 43
ADHD — — — — — — —_ — —
Persistent Internalizing 1.9* 1.0-3.7 08 2.0%* 1.1-3.6 .10 — — —

Problems
Note: OR = odds ratio; CI = confidence interval; ADHD = attention deficit hyperactivity disorder.
*p < .10. **p < .05. ***p < .0001.
Table 4. Logistic Regression Predicting Persistent Substance Use and Delinquency

Sample
Youngest Middle Oldest
Adjusted Adjusted Adjusted

Predictors OR 95% C1  Partial r OR 95% CI  Partial r OR 95% CI  Partial r
oDDb 3.7%* 1.5-9.2 .16 — — — 3.9%xx 2.1-7.0 22
ADHD — — —_ — —_ —_ — — —_
Persistent Internalizing 2.4* 1.1-5.3 12 3.9%%* 20-74 22 — — —

Problems

Note: OR = odds ratio; CI = confidence interval; ODD = oppositional defiant disorder; ADHD = attention deficit hyperactivity disorder.

*p < .05. **p < .01. ***p < .001.

and increased in magnitude with age (ORs varied
from 6.8 to 11.3). Persistent substance use was less
strongly related to persistent internalizing problems
in the youngest and middles samples only (OR = 2.1
and 2.9, respectively). In contrast, persistent sub-
stance use was not related to ADHD in all three sam-
ples; however, persistent delinquency was related to
ADHD in the two younger samples (OR = 1.7 and
1.9, respectively). Also, persistent internalizing prob-
lems were significantly associated with ADHD in all
three samples (ORs = 2.8-4.0). Finally, internalizing
problems were significantly associated with delin-
quency in the middle and oldest samples only (OR =
3.2 and 1.8, respectively).

We next addressed how well persistent substance use
could be predicted in a logistic regression by ADHD,

persistent delinquency, and internalizing problems and
whether the prediction was better in late childhood com-
pared to in adolescence. Table 3 presents the results for
each sample. Note that ADHD, although nonsignif-
icantly associated with substance use in the univariate
analyses, was included in the logistic regression analy-
ses to examine its relation to the other predictors. Re-
sults show that in the youngest and middle samples,
persistent substance use was significantly predicted by
persistent delinquency and persistent internalizing
problems (the latter at a marginally significant level for
the youngest sample). In contrast, persistent substance
use in the oldest sample was significantly predicted by
persistent delinquency only. For all three samples, per-
sistentdelinquency was the strongest predictor. ORs be-
tween persistent delinquency and persistent substance
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use were twice as large for the oldest, compared to the
youngest or middle samples (OR=12.2 vs. 6.6 and 6.8).
Results for the youngest sample also show that the OR
for delinquency was stronger than that for internalizing
problems (OR = 6.8 vs. 1.9), which also applied to the
middle sample (OR = 6.8 vs. 2.0). In addition, Table 3
shows that, for all three samples, ADHD did not contrib-
ute to the prediction of persistent substance use when
persistent delinquency and internalizing problems had
been taken into account. Finally, none of the interaction
terms (e.g., delinquency and internalizing problems)
reached statistical significance.

Because results might have been influenced by the
presence of earlier disruptive behavior, we repeated the
analyses with ODD (measured at the second assess-
ment) as one of the predictors. The introduction of
ODD in the logistic regressions only slightly affected
the configuration of results (not shown in Table 3; see
Table 4). ODD predicted persistent substance use in the
youngest sample only (OR =3.2) and eliminated the ef-
fect of persistent internalizing problems found in the re-
gression analyses without ODD in that sample. The
logistic regression results remained identical for the
middle and oldest sample.

Discussion

These results confirmed the importance of delin-
quency in its association with persistent substance
use and discomfirmed that ADHD was implicated in
the persistence of substance use. In addition, the
study failed to find a relation between ADHD and
persistent substance use with co-occurring persistent
delinquency. These findings were replicated across
the three age samples. In these respects, the study
concurs with a majority of other studies showing a
lack of association between ADHD and different
measures of substance use (e.g., Biederman et al.,
1997; Boyle et al., 1992).

Persistent substance use had the strongest relation
with persistent delinquency. We are cautious about this
link because a proportion of delinquent acts by juve-
niles are directly connected to substance use, including
theft of money or goods to purchase alcohol or drugs,
drug dealing, and the use of substances prior to the
commission of delinquent acts (White, 1990).

Taking persistent substance use as a starting point,
we found different configurations of co-occurring
problems during middle to late childhood as compared
to during adolescence. In preadolescence, the most
common type of persistent substance user also showed
persistent delinquency, and half of this group displayed
persistent internalizing problems as well. In adoles-
cence, a third of the persistent substance users did not
manifest other persistent problems. Across the sam-
ples, the least common substance users were those who
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manifested persistent internalizing problems only. This
typological approach, using longitudinal data, is an at-
tempt to better grasp which co-occurring problem be-
haviors are significantly related to the persistence of
substance use.

'The logistic regression results further lend support to
the aforementioned conclusions, especially the associa-
tion between persistent substance use and internalizing
problems, particularly before adolescence. This finding
supports two notions. First, mood dysregulation (ex-
pressed as depressive mood, anxiety, or shy or with-
drawn behavior) may affect substance consumption,
perhaps through self-medication (Weiss, 1992; although
the reverse cannot be excluded). Second, the joint occur-
rence of emotional dysregulation and behavioral dys-
regulation often emerge at a young age, reflecting the
early development of multiple-problem youth, who of-
ten display persistent substance use, delinquency, and
internalizing problems (Loeber et al., 1998).

The study had a number of limitations. First, the
study was restricted to boys, and we do not assume that
the results apply to girls. Second, the study definitions
of persistency of problem behavior were restricted by
the number of data waves available for analyses, which
were not exactly the same number for all samples.
Third, the definitions of problem behavior at a given
wave were dependent on types of measures used and
availability of indicators of prevalence, variety, fre-
quency, or severity of the problem behavior. Some
measures, such as those for substance use, inevitably
were simpler for younger boys compared to those for
older boys. The principle, however, that tied different
measures together was the notion that individuals who
ranked highest on a given measure at one time would
tend to rank highest on another measure taken at a dif-
ferent time even though absolute levels of deviance
might vary (Farrington, 1997). It should also be under-
stood that substance use for preadolescent boys rarely
included marijuana use or other drug use that became
more common among older boys (Loeber et al., 1998),
What this study did not aim to address is the temporal
relation between different types of substance use and
different types of delinquency (see, e.g., Huizinga,
Menard, & Elliott, 1989; White, Loeber, Stouthamer-
Loeber, & Farrington, 1998). Finally, the broad associ-
ations found in this study may very well represent the
influence of many other factors not incorporated in
these analyses, including psychosocial processes such
as parents’ childrearing practices and modeling of sub-
stance use, peer influences, and pharmacological ef-
fects of substance use. On the more positive side, the
focus of this article on persistence of substance use in
the context of the persistence of other problem behavior
constitutes a steppingstone toward the formulation of
better developmental models explaining the evolution
of multiple-problem boys, particularly at an early age.
Such models will, by necessity, force us to reexamine

Copyright © 1999. All rights reserved.
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how interventions can be improved for this seriously
affected group of youth.

References

Achenbach, T. M. (1978). The Child Behavior Profile: 1. Boys aged
6-11. Journal of Consulting and Clinical Psychology, 46, 478
488.

Achenbach, T. M., & Edelbrock, C. S. (1979). The Child Behavior
Profile: . Boys aged 12-16 and girls aged 6-11 and 12-16.
Journal of Consulting and Clinical Psychology, 47, 223-233.

Achenbach, T. M., & Edelbrock, C. S. (1983). Manual for the
Child Behavior Checklist and Revised Child Behavior Pro-
file. Burlington: University of Vermont, Department of Psychiatry.

American Psychiatric Association. (1980). Diagnostic and statistical
manual of mental disorders (3rd ed.). Washington, DC: Author.

American Psychiatric Association. (1987). Diagnostic and statistical
manual of mental disorders (3rd ed., rev.). Washington, DC:
Author.

American Psychiatric Association. (1994). Diagnostic and statistical
manual of mental disorders (4th ed.). Washington, DC: Author.

Angold, A., Erklani, A., Loeber, R., Costello, E. J., van Kammen, W,
& Stouthamer-Loeber, M. (1996). Disappearing depression ina
population sample of boys. Journal of Emotional and Behav-
ioral Disorders, 4, 95-104.

Aselstine, R. H., Gore, S., & Colten, M. E. (1998). The co-occurrence
of depression and substance abuse in late adolescence. Develop-
ment of Psychopathology, 10, 549-570.

Babor, T. F., Hofmann, M., DelBoca, F. K., Hesselbrock, V., Meyer,
R. E, Dolinsky, Z. S., & Rousaville, B. (1992). Types of alco-
holics: 1. Evidence for an empirically derived typology based on
indicators of vulnerability and severity. Archives of General
Psychiatry, 49, 599-608.

Biederman, J., Wilens, T., Mick, E., Faraone, S. V., Weber, W,,
Curtis, S., Thornell, A., Pfister K., Jetton J. G., & Soriano, J.
(1997). Is ADHD a risk factor for psychoactive substance use
disorders? Findings from a four-year prospective follow-up
study. Journal of the American Academy of Child & Adolescent
Psychiatry, 36, 21-29.

Boyle, M. H., Offord, D. R., Racine, Y. A,, Szatmari, P., Fleming J.
E., & Links, P. S. (1992). Predicting substance use in late ado-
lescence: Results from the Ontario Child Health Study follow-
up. American Journal of Psychiatry, 149, 761--767.

Brook, J. S., Whiteman, M., & Finch, S. (1992). Childhood aggres-
sion, adolescent delinquency, and drug use: A longitudinal
study. The Journal of Genetic Psychology, 153, 369-383.

Brook, 1. S., Whiteman, M., Finch, S., & Cohen, P. (1995). Aggres-
sion, intrapsychic distress, and drug use: Antecedent and inter-
vening processes. Journal of the American Academy of Child &
Adolescent Psychiatry, 34, 1076-1084.

Bukstein, O. G., Brent, D. A., & Kaminer, Y. (1989). Comorbidity of
substance abuse and other psychiatric disorders in adolescents.
American Journal of Psychiatry, 146, 1131-1141.

Clark, D. B,, Jacob, R. G., & Mezzich, A. (1994). Anxiety and con-
duct disorders in early onset alcoholism. Annals of the New York
Academy of Sciences, 708, 181-186.

Cloninger, C. R, Bohman, M., & Sigvardsson, D. (1981). Inheri-
tance of alcoholic abuse: Cross-fostering analysis of adopted
men. Archives of General Psychiatry, 38, 861-868.

Cohen, P., Cohen, J., & Brook, J. (1993). An epidemiological study
of disorder in late childhood and adolescence: I1. Persistence of
disorders. Journal of Child Psychiatry, 34, 869-877.

Costello, A. J. (1987). The Diagnostic Interview Schedule for
Children, Parent Version (Rev. ed.). Worcester: University of
Massachusetts Medical Center.

Costello, E. J., Edelbrock, C., & Costello, A. J. (1985). The validity of
the NIMH Diagnostic Interview Schedule for Children (DISC):

A comparison between pediatric and psychiatric referrals. Jour-
nal of Abnormal Child Psychology, 13, 579-595.

Donovan, J. E., & Jessor, R. (1983). Problem drinking and the dimen-
sion of involvement with drugs: A Guttman Scalogram analysis
of adolescent drug use. American Journal of Public Health, 73,
543-552.

Edelbrock, C., & Achenbach, T. (1984). The teacher version of the
Child Behavior Profile: 1. Boys aged six through eleven. Jour-
nal of Consulting and Clinical Psychology, 52, 207-217.

Ellickson, P. L., Hays, R. D., & Bell, R. M. (1992). Stepping through
the drug use sequence: Longitudinal scalogram analysis of initi-
ation and regular drug use. Journal of Abnormal Psychology,
101, 441-451.

Elliott, D. S., Huizinga, D., & Ageton (1985). Explaining delin-
quency and drug use. Beverly Hills, CA: Sage.

Elliott, D. S., Huizinga, D., & Menard, S. (1989). Multiple problem
youth. New York: Springer-Verlag.

Ensminger, M. E., Brown C. H., & Kellam, S. G. (1982). Sex differ-
ences in antecedents of substance use among adolescents. Jour-
nal of Social Issues, 38, 25-42.

Farrington, D. P. (1991). Childhood aggression and aduit violence:
Early precursors and later life outcomes. InD. J. Pepler & K. H.
Rubin (Eds.), The development and treatment of childhood ag-
gression (pp. 5-29). Hillsdale, NJ: Lawrence Erlbaum Associ-
ates, Inc.

Farrington, D. P. (1997). A critical analysis of research on the devel-
opment of antisocial behavior from birth to adulthood. InD. M,
Stoff, J. Breiling, & J. D. Maser (Eds.), Handbook of antisocial
behavior (pp. 234-240). New York: Wiley.

Farrington, D. P, Loeber, R., & Van Kammen, W. B. (1990). Long-
term criminal outcomes of hyperactivity—impulsivity—attention
deficit and conduct problems in childhood. In L. Robins & M.
Rutter (Eds.), Straight and devious pathways from childhood to
adulthood(pp.62~81). New York: Cambridge University Press.

Fergusson, D. M., Horwood, L. J., & Lynskey, M. (1994). The child-
hoods of multiple problem adolescents: A 15 year longitudinal
study. Journal of Child Psychology and Psychiatry, 35, 1123-1140.

Fleming, J. E., Offord, D. R., & Boyle, M. H. (1989). Prevalence of
childhood and adolescent depression in the Community Ontario
Child Health Study. British Journal of Psychiatry, 155, 647—
654.

Gittelman, R.. Mannuzza, S., Shenker, R., & Bonagura, N. (1985).
Hyperactive boys almost grown up. Archives of General Psychi-
atry, 42, 937-947.

Harrington, R., Fudge, H., Rutter, M., Pickles, A, & Hill, J. (1991).
Adult outcomes of childhood and adolescent depression: 11.
Links with antisocial disorders. Journal of the American Acad-
emy of Child & Adolescent Psychiatry, 30, 434-439.

Hart, E. L., Lahey, B. B, Loeber, R., Applegate, B., & Frick, P. J.
(1995). Developmental change in attention-deficit hyperactiv-
ity disorder in boys: A four-year longitudinal study. Journal of
Abnormal Child Psychology, 23, 729-749.

Helzer, J. E., & Przybeck, T. R. (1988). The co-occurrence of alco-
holism with other psychiatric disorders in the general popula-
tion and its impact on treatment. Journal of Studies on Alcohol,
49, 219-224.

Hinshaw, S. P. (1987). On the distinction between attentional deficit/
hyperactivity and conduct problems/aggression in child psy-
chopathology. Psychological Bulletin, 101, 443-463.

Huizinga, D., & Jakob-Chien, C. (1998). The contemporaneous co-o-
ccurrence of serious and violent juvenile offending and other
problems. In R. Loeber & D. P. Farrington (Eds.), Serious and
violent juvenile offenders: Risk factors and successful interven-
tions (pp. 47-67). Beverly Hills, CA: Sage.

Huizinga, D. H., Menard, S., & Elliott, D. S. (1989). The longitudinal re-
lationships among delinguency, alcohol use, marijuana use, and
polydrug use. Unpublished manuscript, University of Colorado,
Boulder.

331

Copyright © 1999. All rights reserved.



LOEBER, STOUTHAMER-LOEBER, & WHITE

Jensen, J. B., Burke, N., & Garfinkel, B. D. (1988). Depression and
symptoms of attention-deficit disorder with hyperactivity. Jour-
nal of the American Academy of Child & Adolescent Psychiatry,
27, 742-747.

Kandel, D. B, & Logan, J. A. (1984). Patterns of drug use from ado-
lescence to young adulthood: I. Periods of risk for initiation,
continued use, and discontinuation. American Journal of Public
Health, 74, 660-666.

Kandel, D. B., Raveis, V. H., & Davies, M. (1991). Suicidal ideation
in adolescence: Depression, substance use, and other risk fac-
tors. Journal of Youth and Adolescence, 20, 289-309.

Kandel, D., Simcha-Fagan, O., & Davies M. (1986). Risk factors for
delinquency and illicit drug use from adolescence to young
adulthood. The Journal of Drug Issues, 16, 67-90.

Kushner, M. G, Sher, K. J., & Beitman, B. D. (1990). The relation be-
tween alcohol problems and the anxiety disorders. American
Journal of Psychiatry, 147, 685-695.

Lahey, B. B, Loeber, R., Hart, E. L., Frick, P. J., Applegate, B.,
Zhang, Q., Green, S. M., & Russo, M. F. (1995). Four-year lon-
gitudinal study of conduct disorder in boys: Patterns and predic-
tors of persistence. Journal of Abnormal Psychology, 104, 83—
93.

Loeber, R., & Dishion, T. J. (1983). Early predictors of male delin-
quency: A review. Psychological Bulletin, 94, 68-99.

Loeber, R., & Farrington, D. P. (1998). Serious and violent juvenile
offenders: Risk factors and successful interventions. Beverly
Hills, CA: Sage.

Loeber, R., Famrington, D. P., Stouthamer-Loeber, M., & Van
Kammen, W. B. (1998). Antisocial behavior and mental
health problems. Mahwah, NJ: Lawrence Erlbaum Associ-
ates, Inc.

Loeber, R., & Green, S. M. (1977, July). Substance use and antisocial
behavior as sequelae of ADHD: Course and specific causes. Pa-
per presented at the meeting of the Research Society on Alco-
holism, San Francisco.

Loeber, R., Stouthamer-Loeber, M., Van Kammen, W. B.,, &
Farrington, D. P. (1989). Development of a new measure of
self-reported antisocial behavior for young children: Preva-
lence and reliability. In M. Klein (Ed.), Cross-national re-
search in self-reported crime and delinquency (pp. 203-225).
Dordrecht, The Netherlands: Kluwer.

Lynskey, M. T., & Fergusson, D. M. (1995). Childhood conduct
problems, attention deficit behaviors, and adolescent alcohol,
tobacco, and illicit drug use. Journal of Abnormal Child Psy-
chology, 23, 281-302.

Magnusson, D., & Bergman, L.R. (1988). Individual and variable
based approaches to longitudinal research on early risk factors.
In M. Rutter (Ed.), Studies of psychosocial risk (pp. 45-61).
Cambridge, England: Cambridge University Press.

Mannuzza, S., Klein, R. G, Bonagura, N., Malloy, P., Giampino, T.
L., & Addalli, K. A. (1991). Hyperactive boys almost grown up:
Replication of psychiatric status. Archives of General Psychia-
try, 48, 77-83.

Moffitt, T. E. (1993). “Life-course-persistent” and “adolescence-
limited” antisocial behavior: A developmental taxonomy. Psy-
chological Review, 100, 467-701.

Molina, B. S. G., Smith, B. H., & Petham, W. E. (1998). Unique and
interactive effects of ADHD and CD on early adolescent drug
and alcohol use. Manuscript submitted for publication.

Ollendick, T. H., & King, N. I. (1994). Diagnosis, assessment, and
treatment of internalizing problems in children: The role of lon-
gitudinal data. Journal of Consulting and Clinical Psychology,
62, 918-927.

Pandina, R. J., White, H. R, & Yorke, J. (1981). Estimation of sub-
stance use involvement: Theoretical considerations and empiri-

332

cal findings. The International Journal of the Addictions, 16, 1-
24.

Patterson, G. R. (1982). A social learning approach, Vol. 3: Coercive
Jamily process. Eugene, OR: Castalia.

Patterson, G. R., Capaldi, D., & Bank, L. (1991). An early starter
model for predicting delinquency. In D. J. Pepler & K. H. Rubin
(Eds.), The development and treatment of childhood aggression
(pp. 139-168). Hillsdale, NJ: Lawrence Erlbaum Associates,
Inc.

Russo, M. F., & Beidel, D. C. (1994) Comorbidity of childhood anxi-
ety & externalizing disorders: Prevalence, associated character-
istics, and validation issues. Clinical Psychology Review, 14,
199-221.

Taylor, E., Chadwick, O., Heptinstall, E., & Danckaerts, M. (1996).
Hyperactivity and conduct problems as risk factors for adoles-
cent development. Journal of the American Academy of Child &
Adolescent Psychiatry, 35, 1213-1226.

Van Kammen, W., Loeber, R., & Stouthamer-Loeber, M. (1991).
Substance use and its relationship to conduct problems and de-
linquency in young boys. Journal of Youth and Adolescence, 20,
399-414.

Verhulst, F. C., & van der Ende, J. (1992). 6 year development course
of internalizing and externalizing problem behaviors. Journal of
the American Academy of Child & Adolescent Psychiatry, 31,
924-931.

Verhulst, F. C., & van der Ende, J. (1993). “Comorbidity” in an epi-
demiological sample: A longitudinal perspective. Journal of
Child Psychology and Psychiatry, 34, 767-783.

Weber, M. D., Graham, J. W., Hansen, W. B., Flay, B. R., & Johnson,
C. A.(1989). Evidence for two paths of alcohol use onset in ado-
lescents. Addictive Behaviors, 14, 399-408.

Weiss, R. D. (1992). The role of psychopathology in the transition
from drug use to abuse and dependence. In M. Glantz & R.
Pickens (Eds.), Vulnerability to drug abuse (pp. 137-148).
Washington, DC: American Psychological Association.

Weiss, G., & Hechtman, L. T. (1986). Hyperactive children grow up.
New York: Guilford.

White, H. R. (1990). The drug use-delinquency connection in adoles-
cence. In R. Weisheit (Ed.), Drugs, crime and criminal justice
(pp. 215-256). Cincinnati, OH: Anderson.

White, H. R,, Brick, J., & Hansell, S. (1993). A longitudinal investi-
gation of alcohol use and aggression in adolescence. Journal of
Studies of Alcoholism, 11, 62-77.

White, H. R., & Labouvie, E. W. (1994). Generality vs. specificity of
problem behavior: Psychological and functional differences.
Journal of Drug Issues, 24, 55-74.

White, H. R., Loeber, R., Stouthamer-Loeber, M., & Farrington, D.
P. (1998). Developmental associations between substance use
and violence. Manuscript submitted for publication.

Zucker, R. A. (1987). The four alcoholisms: A developmental ac-
count of the etiological process. In P. C. Rivers (Ed.), Nebraska
Symposium on Motivation 1986: Alcohol and addictive behav-
iors (pp. 27-83). Lincoln: University of Nebraska.

Zucker, R. A, Ellis, D. A, Fitzgerald, H. E., Bingham, C. R., & San-
ford, K. (1996). Other evidence for at least two alcoholisms: II.
Life course variation in antisociality and heterogeneity of alco-
holic outcome. Development and Psychopathology, 24, 831-
848.

Manuscript received October 1, 1998
Final revision received December 15, 1998

Copyright © 1999. All rights reserved.



