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ORIGINAL ARTICLE

Predicting Early Onset of Male Antisocial Behavior

From Preschool Behavior

Richard E. Tremblay, PhD; Robert O. Pihl, PhD; Frank Vitaro, PhD; Patricia L. Dobkin, PhD

Metheods: Data [rom a large longitudinal study of boys
who were between kindergarten and age 13 years were
used to (1) test whether Gray’s and Cloninger’s person-
ality dimensions measured in kindergarten predicted the
early onset of stable, highly delinquent behavior; (2) test
whether 1, 2, or 3 dimensions were needed; and (3) test
the predictive value of a categorical approach.

Resvlts: The impulsivity dimension was the best pre-
dictor of the early onset of stable, highly delinquent be-
havior. Anxiety and reward dependence made signifi-
cant but weaker contributions. The categorical approach
corroborated Cloninger’s suggestion that boys who are
high in impulsivity, low in anxiety, and low in reward
dependence would be more at risk for delinquent in-
volvement. Boys who were high in impulsivity and low
in anxiety but high in reward dependence were much less
at risk for delinquency. Differences in antisocial behav-

300

ior among extreme kindergarten personality groups were
stable from ages 11 to 13 years.

Conclusions: The behavioral activating system ap-
pears to be the major dimension underlying the propen-
sity toward early onset of antisocial behavior, but both
the behavioral inhibition system and the need for social
rewards play important roles. The behavioral style (per-
sonality) that results from the interplay of these systems
is clearly in place by the kindergarten year. Preventive
efforts should target preschool children with at-risk be-
havior profiles. However, longitudinal-experimental stud-
ies with at least yearly assessments between birth and
school-entry age are needed to understand the extent to
which the behavioral styles are antecedent to preschool
disruptive behavior disorders.

(Arch Gen Psychiatry. 1994;51:732-739)
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HE IDEA THAT childhood be-

havior can predict later so-

cial behavior is not new. In

The Republic, Plato argued

that the guardians of the

state needed to be chosen early in life be-
cause of the impact of early education. The
19th century social reformers were con-
vinced that children from the “perishing
and dangerous classes” would lead a crimi-
nal way of life if they did not receive a
proper education."* The original contribu-
tion of the 20th century probably has been
the systematic conduction of longitudinal
studies in different cultures to verify pro-
spectively the precise value of childhood
predictors for later antisocial behavior.>!!
In Loeber and Stouthamer-Loeber’s re-
view of prospective longitudinal studies, "
the best predictors of future delinquency
were early conduct problems such as ag-
gression, stealing, truancy, lying, and drug

use. These behaviors can be considered
early forms of delinquent behavior. Rec-
ognizing the stability of deviant behav-
iors, some!'*!'® concluded that childhood
conduct problems and delinquency are the
expression of the same underlying con-
tinuum. The latter could be genetically in-
herited, the result of a perinatal physiologi-
cal trauma, acquired in infancy, or the result
of interactions between these different
causal factors.!#16-19

Because most subjects in the studies re-
viewed by Loeber and Stouthamer-Loeber
were between 10 and 15 years of age when
the studies started, the results can be re-

- See Subjects and Metho
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SUBJECTS AND METHODS

SUBJECTS

The subjects were boys who had been participating in a lon-
gitudinal study since their kindergarten year in 1984. They
attended half-day kindergarten classes at French public
schools in Montreal, Quebec. To obtain a high base rate of
boys at risk for delinquent behavior, the 53 schools with the
lowest socioeconomic index were chosen. Teachers were
asked to rate each boy in their classes. Teachers normally
had a morning and an afternoon group, each containing ap-
proximately eight boys and eight girls. Ratings were re-
turned by 87% of the teachers, and 1161 boys were rated.
To control for cultural effects, the boys were included in the
study only if both of their biological parents were born in
Canada and their mother tongue was French. These criteria
created a homogeneous low socioeconomic status, white,
French-speaking sample. After applying these criteria and
eliminating boys whose families refused to participate fur-
ther in the study or could not be traced after the initial as-
sessment, 1034 boys (89%) remained. The number of boys
with self-reported delinquent behavior between 10 and 13
years of age was 915 (88% of the original 1034 subjects). In
kindergarten, the majority of the boys lived with both bio-
logical parents (67%), 24% lived alone with their mothers,
and 5% lived with their mothers and a man who was not the
boy’s father; the rest (4%) lived in other family arrange-
ments (eg, with grandparents or with father and step-
mother). Parents’ mean age at the birth of their son was 25.4
years (SD, 4.8 years) for mothers and 28.4 years (SD, 5.6
years) for fathers. This varied from 15 to 45 years for moth-
ers and from 16 to 56 years for fathers. The mean number
of years of school completed was 10.5 years (SD, 2.8 years)
for mothers and 10.7 years (SD, 3.2 years) for fathers. The
majority of the parents were unskilled workers. When in kin-
dergarten, the majority of the boys were thus living with par-
ents who had not completed high school and whose resi-

dence was in the poorest areas of a large metropolitan city.
The mean and median family income at age 10 years (1988)
was between $25000 and $30 000 (Canadian dollars)
($19000 to $23 000 in US dollars) compared with a me-
dian income of $44 000 (Canadian dollars) for couples with
children in Canada in 1987.%

INSTRUMENTS AND PROCEDURE
Personality Dimensions and Categories

The boys’ kindergarten behaviors were rated by teachers us-
ing 28 items from the Preschool Behavior Questionnaire® and
10items from the Prosocial Behavior Questionnaire.* Items
were selected to measure Gray's**?%* and Cloninger's® im-
pulsivity and anxiety dimensions Cloninger’s reward-
dependence dimension. Items referring to aggressive, oppo-
sitional, or antisocial behaviors were not included. For anxiety
or harm avoidance, defined by Cloninger as cautious, appre-
hensive, inhibited behavior, three items were selected: is wor-
ried, worries about many things; tends to be fearful or afraid
of new things or new situations; and cries easily. The a value
forinternal consistency was .72. Test-retest reliability with a
1-month interval from a similar sample was .63. For impul-
sivity or novelty seeking, defined by Cloninger as impulsive,
excitable, and exploratory behaviors, two items were se-
lected: restless, runs about or jumps up and down, and does
not keep still, squirmy, fidgety child. The a value for inter-
nal consistency was .89; the test-retest reliability was .69. For
reward dependence, defined by Cloninger as warm, sympa-
thetic, sentimental behavior, 10 items were selected: praises
others, shows sympathy, helps sick child, helps hurt child,
helps child with a difficult task, helps clean up mess, invites
bystander, stops quarrels, helps pick up objects, and com-
forts upset child. The « value for internal consistency was
.91; the test-retest reliability was .70. The correlations
between the three dimensions were low (r=.12 for

Continued on next page

garded as a demonstration that the early onset of frequent
delinquent behavior (ie, in preadolescence or early ado-
lescence) is a good predictor of the maintenance of such
behavior. Investigators are now encouraged to study the
links between preschool behavior and the early onset of
delinquent behavior in preadolescence.?**! In one of the
few longitudinal studies that have clearly addressed this is-
sue, White and colleagues® analyzed data from the Dune-
din Multidisciplinary Health and Developmental Study; as-
sessments at ages 3 and 5 years were used to predict
delinquent status at the age of 11 years. It was shown that
motor problems and parent-rated behavior problems atages
3 and 5 years discriminated the children who were rated
most delinquent at age 11 vears (9.4% of the boys and 2.6%
of the girls). The best predictor was parent-rated behavior
problems at age 5 years, followed by the mother reporting

the child to be “difficult to manage” at 3 years of age and
composite ratings of externalizing behaviors at age 3 years.
These results support the hypothesis that very early dis-
ruptive behavior is relatively stable and often translates into
delinquent behavior in preadolescence.?*

Itis hard to believe, however, that children are born
with antisocial behavior problems. We need a theory that
will explain how infant behaviors are transformed into
stable, socially deviant behaviors. Because most of the lon-
gitudinal predictive studies of delinquency were look-
ing at the stability of deviant behavior, their theoretical
background has generally been limited to the stability hy-
pothesis. A wide range of deviant behaviors were cho-
sen as possible predictors. This shotgun approach was
probably used because of the high cost of longitudinal
studies and the lack of a clear consensus vis-a-vis a domi-
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anxiety and impulsivity, r=.10 for anxiety and reward de-
pendence, and r=—.13 for impulsivity and social depen-
dence; N=1034). In labeling the three dimensions (anxi-
ety, impulsivity, and reward dependence), an effort was
made to use terms that reflected the theories being tested.
Other labels could be used; the impulsivity dimension might
be labeled “overactivity,” and the reward dependence scale,
“prosociality.”

Cut-off points for the low and high ends of the di-
mensions had to be chosen to create Cloninger’s eight ex-
treme personality categories. The anxiety and impulsivity
dimensions had skewed distributions. For both dimen-
sions, approximately 40% of the subjects had a score of 0.
This score was chosen as the low-end cut-off score for both
dimensions. The 40th percentile was also used as the low-
end cut-off point for the reward dependence dimension.
The high-end cut-off point was chosen at the 60th percen-
tile to obtain a similar number of subjects from both ends
of the scales. Table 1 presents the expected and observed
distribution of subjects in the eight personality categories.
The distribution was marginally similar to chance expec-
tation (likelihood ratio, x*=29.2, P=.08). The largest de-
viation from the expected distribution was for the cyclo-
thymic group; 10% of the boys were classified as such,
compared with the expected 7%. The “others” group in-
cluded all of the subjects (n=396; 43.2%) who were not at
the extreme on at least one of the three dimensions. The
number of subjects in each extreme personality category
was large enough for statistical analyses (n, 53 to 91). It
can be seen that a large number of subjects are needed to
use this approach with a general population~based sample.

Self-reported Delinquency

Atages 10 to 13 years, the boys were tested in small groups
at their schools between March and May; they answered
27 self-reported delinquency items distributed in a ques-
tionnaire about school, family, friends, and leisure

activities. The items were as follows: steal from school, from
store, from home; keep object worth less than $10; steal
bicycle; sell stolen goods; keep object worth between $10
and $100; steal objects worth more than $100; breaking
and entering; enter without paying; trespassing; take drugs,
alcohol; get drunk; destroy school material, other mate-
rial; vandalism at school; destroy objects at home; vandal-
ize car; set a fire; strong-arm; gang fights; use weapon in a
fight; fist fight; beat up someone; carry a weapon; and throw
objects at persons. The 27 items were scored on a scale of
1 to 4 (never, once or twice, often, and very often) and were
summed to obtain a total delinquency score (mean a=.88;
mean 1-year test-retest reliability, .68). Atages 11 to 13 years,
the boys were asked how often they had committed the de-
linquent behaviors in the past 12 months. At age 10 years,
they were asked whether they had ever committed the de-
linquent behaviors and how often. Table 2 presents the
correlations among the self-reported delinquency scores
from ages 10 to 13 years.

To select the boys who had early onset of frequent de-
linquent behaviors between ages 10 and 13 years, the total
delinquency score was first computed for each year. Those
above the 80th percentile on that score for a given year were
considered to have high delinquency involvement for that
year. Those who were found to be among the highly de-
linquent group for at least two thirds of their ratings were
retained as the early-onset frequently delinquent group
(n=92;10.6% of the total sample). Of these boys, 80% (n=74)
reported having ever beaten someone who had not done
anything to them compared with 23% for the rest of the
sample (x*[1]1=130.8; P<<<C.001); 90% (n=83) compared
with 33% reported ever shoplifting (x*[11=109.0, P<<<C.001);
89% (n=82) compared with 32% reported ever using a
weapon in a fight (}?[1]=114.1; P<<.001); 71% (n=65)
compared with 16% reported ever breaking or stealing part
of a car (x2[1]=146.1; P<<<<.001); and 71% (n=65) com-
pared with 25% reported ever having been drunk
(x*[1]=85.4; P<<<.001).

nant theory.®®?! Launching a large-scale longitudinal study
based on one theoretical perspective would be a risky en-
terprise. However, we need to go beyond the simple dem-
onstration that from a long list of predictors, some will
predict delinquent behavior and that these predictors are
those that are most similar to the outcome criteria.
Personality theorists have regularly generated theo-
ries of antisocial behavior, but few have been tested from
a developmental perspective with longitudinal data from
early childhood onward. Two recent formulations have been
the object of some empirical assessment in youths. Gray’s
model*** has been used recently to explain children’s con-
duct disorder,”-* whereas Cloninger’s model**? hasbeen
tested with reference to children’s risk for alcohol abuse. >
Gray**** proposed that the neurotic and extroverted
dimensions of Eysenck?® be replaced by anxiety and impul-
sivity dimensions. Using studies of drug therapies to reduce

anxiety, Gray” showed that there is a well-defined physi-
ological locus for behavioral inhibition, ie, the septohippo-
campalsystem. Ina two-dimensional space, Eysenck® placed
anxiety in the middle of the quadrant formed by high intro-
version and high neuroticism. He also placed impulsivity
in the middle of the quadrant formed by high extroversion
and high neuroticism. Gray’s model simply rotated Eysenck’s
dimensions at a 30° angle. Gray*** argues that this model
provides a more parsimonious representation of reality
because one dimension (anxiety) is needed instead of two
(introversion and neuroticism) to represent a behavioral sys-
tem (behavioral inhibition system) that has a clear physi-
ological locus (the septohippocampal system) and responds
to conditioned stimuli for punishment and the lack of a re-
ward. Impulsivity is linked to a behavioral activation sys-
tem that controls active approach and avoidance of condi-
tioned stimuli for reward and the lack of punishment, whereas
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*{ ikelihood ratio, x°=28.9, P=.09. NA indicates not applicable.

a third system, the fight/flight system, controls escape and
defensive behavior in response to unconditioned signals of
punishmentand lack of reward.***” Gray’s work has focused
more on the anxiety dimension than on the impulsivity and
fight/flight dimensions. Using Gray’s model, Quay*® suggested
that conduct disorder was related to an oversensitive behav-
ioral activation system (see also Newman®®). On the other
hand, Lahey and colleagues” used the same model to sug-
gest subtypes of antisocial children, ie, children with con-
ductdisorder with and without anxiety. They thus stressed
the importance of taking into account the strength of both
the behavioral inhibition system and the behavioral activa-
tionsystem to explain conductdisorder. Quay® recently called
forstudies that would help clarify the separate and joint ac-
tions of these systems in cases of conduct disorder.

Cloninger***! proposed a three-dimensional person-
ality model that includes Gray’s anxiety and impulsivity
dimensions plus aspects of Eysenck’s “psychotism” di-
mension. He labeled the anxiety dimension “harm avoid-
ance.” Those high in harm avoidance are cautious, appre-
hensive, and inhibited; those who are low in this dimension
are fearless, carefree, and uninhibited. The impulsivity di-
mension was labeled “novelty seeking.” Exploratory be-
havior, excitability, and impulsivity typify persons high
in this dimension; those low in novelty seeking are de-
scribed as reflexive, rigid, and stoic. The third dimension
was labeled “reward dependence.” Highly reward-
dependent individuals are described as warm, sentimen-
tal, and persistent; those low in reward dependence, as
tough-minded, detached, and emotionally cool.

An important difference between Gray’s and Clon-
inger's models is that Gray links impulsivity to reward de-
pendence, whereas Cloninger differentiates these two di-
mensions by relying on the hypothesis that they are
associated with two different neuromodulators: dopa-
mine regulates impulsive behavior, whereas norepineph-
rine regulates reward dependence.*® The outcome of in-
teractions between the three postulated dimensions is also
an important characteristic of Cloninger's model ***' He sug-

gests that each dimension is controlled by separate brain
systems and neuromodulators that interact in such a way
that the response based on one system will vary depend-
ing on the responses from the other systems. For ex-
ample, highly harm-avoidant individuals will behave dif-
ferently depending on whether they are low or high in
reward dependence and low or high in novelty seeking.
Eight extreme personality patterns (disorders) are gener-
ated from the interaction of the three dimensions when the
two extremes of the continuum are used. For example, in-
dividuals high in novelty seeking, low in harm avoidance,
and low in reward dependence would be classified as “an-
tisocial” in the tradition of primary psychopathy,*#* whereas
individuals with the same pattern except for the reward de-
pendence dimension would be classified as “histrionic,” ie,
attention seeking, charming, and craving excitement.*!

It is of interest to note that such an approach is simi-
lar to the suggestions made by Hinde and Dennis,* Cairns
etal,”” and Magnusson and Bergman* to study profiles (a
person approach) and not only associations between vari-
ables (a variable approach). Cloninger™ stresses the im-
portance of distinguishing the underlying biogenetic di-
mensions from the phenotypic structure of personality.

This article addresses three questions concerning
Gray’s and Cloninger’s personality models. First, we wanted
to verify to what extent they could be used to characterize
kindergarten boys’ behavior and predict early onset of de-
linquency, ie, stable, highly delinquent behavior from pre-
adolescence to early adolescence. An effort was made to
assess the three personality dimensions with kindergar-
ten behaviors that did not depict antisocial behavior so that
the prediction of later delinquency would not be an assess-
ment of the stability of antisocial behavior. Second, we
wanted to address a parsimony issue by testing to what ex-
tent 1, 2, or 3 personality dimensions were needed to pre-
dict early onset of delinquency. Quay,” Gottfredson and
Hirschi,"” and Rowe and Osgood!? argued for one dimen-
sion to explain antisocial behavior (impulsivity), Lahey et
al’” argued for two dimensions (impulsivity and anxiety),
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and Cloninger* and Eysenck and Gudjonsson,™ argued for
three dimensions. Finally, we wanted to verify whether, as

suggesied by Cloninger,***" a categorical approach could

correctly classify boys with early onset of high delin-
quency and how stable was this phenomenon between ages
11 and 13 years.

— R

A logistic regression analysis was used to predict the
delinquent—notdelinquent classification from the three per-
sonality dimensions measured on a continuous scale in kin-
dergarten. A backward procedure was used in which the three
variables were first entered and then removed if their con-
tribution to the equation wasP>>.15. The best predictive model
of delinquent behavior (goodness of fit, x*[910]=894.62,
P=.64) included high impulsivity as the strongest predictor
(Wald's x*[1]=20.1, P<<.0001), low anxiety as the second-
strongest predictor (Wald’s x*[1]=5.9, P<.016), and low re-
ward dependence as a third predictor (Wald’s x*[1]=4.8,
P<.029). To check for the contribution of interactions be-
tween the three dimensions, a stepwise forward procedure
was then used. The three variables were forced in the first
step, and the interactions were left free to enter in the next
step. No interactions were added to the equation, indicat-
ing that no interaction term made a significant contribution
after the main effects were accounted for.

The analyses were then performed to check the dis-
tribution of delinquents within Cloninger’s eight person-
ality categories. Figure 1 presents the distribution of the
92 frequently delinquent boys among the eight extreme per-
sonality categories and the rest of the sample (labeled “oth-
ers” in the figure). [t can be seen that, as predicted, the boys
from the antisocial personality group were at highest risk
of being classified as frequently delinquent (28%). The pas-
sive-aggressive and explosive schizoid groups followed with
15% and 12%, respectively, of their members classified as
frequently delinquent. The percentages for each of the other
personality categories were all below the base-rate level
(10%); the percentage of frequently delinquent boys in the
others category was identical to the base rate. The com-
parison of the proportion of delinquents in the antisocial
group with each of the other groups, with a logistic regres-
sion model (goodness of fit, x*[905]=913.87, P=.41), in-
dicated significant differences for each comparison except
for the contrast between the antisocial and the passive-
aggressive groups. These results also clearly showed that

the boys with high impulsivity ratings in kindergarten were
more at risk for early onset of frequent delinquent behav-
ior than were those with low impulsivity ratings, with the
exception of those who were also low in anxiety and high
inreward dependence, ie, the histrionic group. The differ-
ence in the percentage of delinquent boys in the antisocial
and the histrionic groups (odds ratio, 4.2) was particu-
larly striking, considering that in kindergarten, they were
different in only one dimension, ie, reward dependence.
Similar significant differences between personality catego-
ries that had identical levels for two of three dimensions
could be observed for the antisocial group compared with
the schizoid group (odds ratio, 4.2) and for the passive-
aggressive group compared with the passive-dependent
group (odds ratio, 9.3). These results underline the rela-
tive risk for each kindergarten group of being identified
among the frequently delinquent group between the ages
of 10 and 13 years. It is, however, important to note that
42% (39/92) of the frequently delinquent boys originated
from the kindergarten group without an extreme person-
ality profile (ie, the “others” group in Figure 1).

A final set of analyses was conducted to assess the ex-
tent to which the association between kindergarten per-
sonality categories and early onset of frequent delinquent
behavior was a stable phenomenon between the ages of 11
and 13 years.* The age of 11 years rather than 10 years was
used because the questions for delinquent behavior for 10-
year-olds asked if they had ever done the deviant behavior
and how often, whereas the questions at ages 11 through
13 years asked if they had done the deviant behavior, and
how often, in the past 12 months. The frequency of delin-
quent behavior was expected to increase from age 11 10 13
years because of the general increase in antisocial behav-
ior during adolescence. The important question was to what
extent would the differences among kindergarten person-
ality categories that were observed for the dichotomous vari-
able used in the preceeding analysis (stable delinquent vs
not stable delinquent between the ages of 10 and 13 years)
hold true for two nonaggregated continuous meastres taken
2 years apart? Figure 2 represents the mean total self-
reported delinquency score for each of the nine personal-
ity categories at ages 11 and 13 years. First, a repeated mea-
sures analysis of variance (nine personality categories by
two ages) was performed to test the effect of kindergarten
personality category and ages on self-reported delin-
quency. The personality category effect and the age effect
were significant (F[8,877]=5.42, P<<.0001; F[1,877]=7.78,
P<.005, respectively). The interaction between both fac-
tors was not significant (F[8,877]=0.58; P>.05). Self-
reported delinquency increased from age 11 to 13 years for
each personality category except for the passive-
aggressive category (Figure 2). The antisocial kindergar-
ten category had the highest score, and the passive-
dependent category had the lowest score at both ages 11
and 13. To verify the extent 1o which each personality cat-
egory had the same relative level of delinquency at both
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Figure 1. Percentage of stable delinquents between the ages 10 and 13 years for the eight extreme kindergarten personality groups and all other subjects
(others). IMP indicates impulsive; ANX, anxious; RD, reward dependent; plus sign, high on the given dimension; and minus sign, low on the given dimension.

ages, two correlation analyses were performed. A Spear- made the smallest contribution but had a meaningful im-
man Rank Correlation Coefficient (p=.90, P<<.0001, n=9) pact when a categorical approach was taken.

and a Pearson correlation coefficient (r=.94, P<<.0001, n=9) The measure of impulsivity in this study was based
using the personality categories’ mean delinquency score on items that are generally used to assess hyperactivity. The
indicated that at ages 11 and 13, the relative level of de- boys most at risk for antisocial behavior were thus rated
linquency among groups based on kindergarten person- overactive in kindergarten. These results corroborate a num-
ality measures was stable. ber of studies that have shown that hyperactivity in-

creases the risk of later antisocial behavior.**! The impul-

—m__—_ sivity and novelty seeking personality dimensions of Gray

and Cloninger clearly overlap with the impulsivity and over-

This article reports on a longitudinal study of inner-city activity of the attention-deficit hyperactivity disorder.’*>
boys from kindergarten to age 13 years, which was used Longitudinal studies from birth to school-entry age should
to test the predictive value of kindergarten personality mani- attempt to sort out the developmental sequence of impul-
festations for early onset of delinquent behavior. Based on sivity, overactivity, attention-deficit hyperactivity disor-
Gray's*? and Cloninger's*®*! models, three personality di- der, and antisocial behavior by frequent monitoring of these
mensions were extracted from kindergarten teacher rat- dimensions for large samples of at-risk subjects.

ings: impulsivity, anxiety, and reward dependence. The re- Using Cloninger’s* classification of extreme person-
sults of a logistic regression analysis showed that high ality types, we verified to what extentboys with stable early
impulsivity rated by kindergarten teachers was the per- onset of delinquent behavior were found in specific person-
sonality dimension that best predicted which boys would ality categories. Results confirmed Cloninger’s prediction
have the highest self-reported delinquency scores from ages thatsubjects who are high in impulsivity, low in anxiety, and
10 to 13 years. Anxiety and reward dependence also made low in reward dependence would be the most at risk for an-
small independent contributions to the prediction. Thus, tisocial behavior. The proportion of delinquent boys was high-
the three personality dimensions as rated by kindergarten estin the antisocial category when compared with all other
teachers did contribute to explaining the early onset of de- categories except the passive-aggressive category. It should
linquent behavior, but impulsivity made the major contri- be noted that the antisocial and passive-aggressive catego-
bution. As suggested by Quay® and Newman,*® these re- ries shared only the high impulsivity dimension. These re-
sults confirm that Gray’s behavioral activating system may sults appear to reflect the interaction between impulsivity
be the major dimension underlying the propensity and anxiety that was predicted by Lahey and colleagues.”
toward antisocial behavior (see also Gottfredson and However, it must be noted that these two categories of boys
Hirschil®). As suggested by Lahey and colleagues,” the sig- also differed in the reward dependence dimension. In con-
nificant anxiety effect, albeit weak, indicates that the be- trast, the antisocial and histrionic categories shared both the
havioral inhibition system can play a role in both prevent- high impulsivity and low anxiety dimensions but had sig-
ing and fostering antisocial behavior. Reward dependence nificantly different proportions of highly delinquent boys.
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Figure 2. Mean self-reported definquent behavior score at ages 11 and 13
years for the eight extreme kindergarten personality groups and all other
subjects (others).

Reward dependence of the histrionic boys did appear to pro-
tect them from high involvement in delinquency, although
they were highly impulsive and low in anxiety. Thus, the
analyses of differences between categories show the impor-
tant role of the three personality dimensions when extreme
personality categories are associated with an extreme behav-
ior such as stable, highly antisocial behavior. Although the
logistic regression, which used the whole continuum of each
personality dimension, showed only modest predictive val-
ues for anxiety and reward dependence and no significant
interaction effects, it can be seen that the categorical analy-
sesrevealed statistically significant and theoretically mean-
ingful differences between categories of subjects who shared
two of three dimensions, including impulsivity. The differ-
ence between the antisocial and histrionic groups was re-
markable in this respect. This result confirms the usefulness
of the person approach in data analysis. "

The longitudinal data on delinquent behavior were also
used to check the extent to which kindergarten personal-
ity dimensions were associated with delinquent behavior at
the start of puberty (age, 11 years) and during puberty (age,
13 years). Results showed that this association was gener-
ally stable at a time when boys go through one of life’s most
important transitional periods. The increase in reported de-
linquent behaviors was significant from ages 11 to 13 years,
butatboth ages, the antisocial group scored highest and the
passive-dependent group scored lowest; three of the four
highly impulsive groups scored highest, and three of the four

groups low in impulsivity scored lowest. The correlation for
the ranking of each group at each age was very high. The
schizoid and the histrionic groups deviated from the expected
ranking based on their impulsivity score. The schizoid group
had higher delinquency scoresand the histrionic group had
lower delinquency scores than would have been expected
based on their impulsivity scores in kindergarten. In the case
of the histrionic group, reward dependence could actas a
protective factor against the delinquency involvement that
would be expected from highly impulsive individuals who
are low in anxiety. In the case of the schizoid group, low re-
ward dependence and low anxiety may replace impulsivity
asasufficient disinhibitor of antisocial behavior. Future work
should attempt to identify factors that could explain the schiz-
oid subjects’ and histrionic subjects’ deviation from their ex-
pected delinquency involvement. Thisseries of analyses used
a continuous measure for the dependent variable and gave
results that confirmed the analyses when a dichotomy had
been used for the dependent variable (stable delinquent vs
not stable delinquent).

The kindergarten teacher ratings used in this study
were not the optimum measures of the three personality
dimensions. It will be important to replicate this study with
behavioral assessments designed to assess these specific per-
sonality models. Replications are also needed to deter-
mine to what extent the results can be generalized to girls
and boys raised in different circumstances. Results, how-
ever, confirmed the theoretical basis of the personality di-
mensions to predict antisocial behavior and showed sub-
stantial stability over a long period when boys undergo
important developmental changes. Predictive studies of an-
tisocial behavior have shown that antisocial behavior is rela-
tively stable from early childhood to adolescence.}** This
study demonstrates that personality dimensions that do not
include antisocial behavior were good predictors of later
antisocial behavior. One would expect that the personal-
ity dimensions and antisocial behavior at age 6 years would
be highly correlated. To understand to what extent these
personality dimensions are the basis on which antisocial
behavior develops, studies are needed in which both the
personality dimensions and antisocial behavior are moni-
tored with independent measures from birth to school en-
try. Alternatively, if the modification of young children’s
basic personality dimensions could be achieved through
early intervention, this would help clarify the extent to which
changes in antisocial behavior follow.
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