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ABSTRACT. Findings from recent longitudinal studies regarding characteristics that may
predict continuity or discontinuity in antisocial behavior are reviewed, including preliminary
results from the Minnesota Twin Family Study, a population-based, longitudinal study of the
development of substance abuse and associated psychological disorders. We conclude that
compared to temporary antisocial behavior that desists following midadolescence, persistent
antisocial behavior in adulthood is associated with lower 1Q and achievement, more
pathological personality characteristics, greater substance abuse, early progression along
developmental pathways of antisocial behavior, and increased risk for conduct disorder in
offspring. In addition, we suggest that in the future, increased attention may be warranted to
individuals with unusually late onsets of severe antisocial behavior in late adolescence or
early adulthood, because these individuals appear to share many of the same negative
characteristics in adulthood as individuals with early onsets prior to adolescence. © 1997
Elsevier Science Ltd
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IT HAS RECENTLY BEEN been proposed by Moffitt (1993) that there may be two
categories of individuals manifesting antisocial behavior: those whose antisocial behavior is
temporary and limited to adolescence (“adolescence-limited”), and those whose antisocial
behaviors have a preadolescent onset and persist through adulthood (“life-course-
persistent”). These two subtypes may have different correlates and etiological factors.
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Although Robins (1966) discovered long ago that many antisocial children do not grow up
to be antisocial adults, Moffitt’s theory represents the most thorough attempt to explain
continuity and discontinuity in antisocial behavior over the lifespan.

The concept of the adolescence-limited subtype is based primarily on the relationship
between age and rate of criminal offending. Offense rates peak by age 17 and subsequently
decline markedly during young adulthood (Blumstein, Cohen, & Farrington, 1988). This
peak in official offenses during adolescence is primarily due to a temporary increase in the
proportion of individuals committing offenses (Farrington, 1983; Wolfgang, Thornberry, &
Figlio, 1987). The individuals accounting for the temporary increase may be considered
“adolescent-limited.” On the other hand, the small group whose antisocial behavior remains
stable and consistent from preadolescence to adulthood (i.e., the approximately 5% of males
who commit about half of all crimes; Farrington, Ohlin, & Wilson, 1986) are considered
“life-course-persistent.”

The importance of understanding why some individuals cease delinquent activities upon
entering adulthood while others persist has become increasingly emphasized in both recent
criminological and psychological research, particularly because this knowledge could lead to
more effective interventions (Farrington & Hawkins, 1991). From the field of criminology,
the advent of the “criminal career approach” to understanding antisocial behavior (Blumstein
& Cohen, 1987), which involves examining the longitudinal sequence of offenses committed
by an offender, has focused recent attention on clarifying which specific factors are associated
with persistence or desistance of these behaviors. This approach distinguishes among factors
that contribute to antisocial behavior according to which point in the sequence of antisocial
behavior they affect, for example, onset, persistence, or desistance from offending.

In summarizing the relevant psychological literature on persistence, Moffitt (1993) has
attributed a life-course-persistent pattern of antisocial behavior to neuropsychological defi-
cits, poor parent-child relationships, lower 1Q, and early personality tendencies, such as
negative emotionality and impulsivity (Moffitt, 1993; Moffitt, Caspi, Silva, & Stouthamer-
Loeber, 1995). By contrast, adolescence-limited delinquency is attributed to factors such as
exposure to delinquent peer models around the time of pubertal maturation and a concurrent
maturity gap between biological and social age. This gap in maturity is said to be the
outgrowth of modern trends toward earlier attainment of physical and sexual maturity (e.g.,
Wyshak & Frisch, 1982) but later assumption of adult reponsibilities, such as financial
independence and marriage.

Both the criminal career approach and Moffitt’s (1993) theory help explain the heteroge-
neity of antisocial behavior in adolescence and generate testable predictions. Although many
of these predictions have been evaluated to varying degrees, the need for additional research
is apparent. First of all, much of the support for Moffitt’s theory comes from the Dunedin
(New Zealand) Multidisciplinary Health and Development Study (Moffitt et al., 1995; Silva,
1990). The measures of delinquency for the New Zealand study had to be modified to
accomodate the fact that New Zealand is a low-delinquency culture (Moffitt, 1989), suggest-
ing a need for replication in higher-delinquency samples. Secondly, although the criminal
career approach relies primarily on official records of criminal offenses, it is not clear that a
decline in official criminal offending beyond adolescence means that all individuals with an
adolescent onset of antisocial behavior cease all antisocial behaviors. It is possible that they
may simply learn how to avoid arrest or commit less “visible” antisocial offenses. For
example, violence against family members, which often goes unreported, continues to
increase with age (Gottfriedson & Hirschi, 1986). Finally, the proposal that “adolescence-
limited delinquency does not constitute pathology” (Moffitt, 1993, p. 695), based primarily
on evidence that a majority of teenagers engage in some delinquent behavior during
adolescence (Elliott, Huizinga, & Ageton, 1985), needs further examination. Although
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perhaps most of these cases can be legitimately viewed as “nonpathological,” we propose that
onset of more severe antisocial behaviors during late adolescence may be more pathological
than onset during early to midadolescence, when temporary situational factors, such as peer
influences, would be expected to be stronger. Given that desistance from antisocial and
criminal behavior by age 30 is common (Blumstein & Cohen, 1987), we would suggest that
persons continuing to engage in antisocial behavior during adulthood, even if they have an
unusually late onset, are probably more likely to be among the more persistent and serious
offenders.

Longitudinal studies may be particularly well-suited for answering the above questions
regarding predicted differences between adolescent-limited and life-course-persistent sub-
types. Recently, Loeber and Farrington (1994) have enumerated the advantages of longitu-
dinal studies of child psychopathology and delinquency. They include prediction of adult
outcomes from data collected earlier in life, identification of developmental sequences and
pathways, investigation of stability and continuity of behavior over time, and clarification of
the intergenerational transmission of psychopathology. Because measuring delinquency
cross-sectionally during adolescence is unable to predict persistence of antisocial behavior
into adulthood (Farrington & Hawkins, 1991), and thus distinguish between adolescent-
limited and life-course-persistent individuals (Moffitt, 1993), longitudinal research is crucial.
In addition, studies are needed that include measures shown to have potential as possible
predictors of later delinquency, such as individual differences in personality and intelligence
(Caspi, Henry, McGee, Moffitt, & Silva, 1995; Moffitt, 1990; Moffitt, Gabrielli, & Mednick,
1981). Unlike delinquent behavior, both intelligence and personality remain fairly stable from
adolescence to adulthood (Costa & McCrae, 1988; McCall, 1977; McGue, Bacon, & Lykken,
1993).

This article reviews recent findings from longitudinal research on the persistence of
antisocial behavior. Results from cross-sectional research are incorporated where longitudi-
nal research is lacking, because most of the longitudinal studies addressing persistence of
antisocial behavior are still in relatively early stages. We begin by describing five particularly
promising longitudinal studies which are highlighted throughout our review, providing the
greatest detail on a new study in this area: the Minnesota Twin Family Study (MTFS). Next,
recent findings as to IQ, achievement, personality, comorbidity with substance abuse,
different manifestations of antisocial behavior, and intergenerational transmission of risk are
discussed in turn. These topics were primarily chosen because they reflect the emerging
emphasis in the literature on the contribution of individual differences in psychological or
behavioral characteristics to prediction of the longitudinal course of antisocial behavior, or
because they represent previously neglected areas. Finally, we close with conclusions
regarding findings to date and directions for future research.

RECENT LONGITUDINAL STUDIES
Comparison of Five Recent Studies

Table 1 describes the characteristics of five prominent longitudinal studies with potential for
addressing questions regarding temporary and persistent patterns of antisocial behavior.
Although there have been other recent prospective studies involving delinquent behavior
(e.g., Elliott, Ageton, Huizinga, Knowles, & Canter, 1983; Leblanc & Freschette, 1989;
Magnusson, 1988; Offord et al., 1992), we have emphasized a few ongoing studies that assess
a broad array of individual differences and have large representative samples. All of these
studies rely on multiple data sources, a useful research strategy because the validity of
reporting is usually higher when multiple rather than single informants are taken into account
(Loeber & Farrington, 1994). Although all of these studies are prospective (i.e., they follow
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TABLE 1. Characteristics of Some Recent Major Longitudinal Studies of
Delinquency and Antisocial Behavior

Study

Sample

Design

Primary Behavioral
and Diagnostic Measures

Cambridge Study
in Delinquent
Development
(Farrington &
West, 1990)

Pittsburgh Youth
Study (PYS)
(Loeber et al.,
1991)

Dunedin (New
Zealand) Multi-
disciplinary
Health and De-
velopment
Study (Moffitt et
al., 1995; Silva,
1990)

Developmental
Trends Study
(DTS) (Lahey et
al., 1990)

Minnesota Twin
Family Study
(MTFS) (lacono
et al., 1996)

General population
sample of 411 males re-
cruited from schools

General population sam-
ple of approx. 1500
males recruited from
schools

General population sam-
ple of 536 males and 501
females recruited from
birth records

Clinical sample of 177
males referred to three
outpatient clinics

General population sam-
ple of approx. 1300 male
and female twin pairs and
their parents recruited
from birth records

Prospective; Single co-
hort assessed at ages

8, 10, 14, 16, 18, 21, 25,
and 32

Retrospective and pro-
spective; Three cohorts
first assessed at ages 7,
10, or 13 and reassessed
every 6 months

Prospective; Single co-
hort assessed at ages 3, 5,
7,9, 11, 13, 15, and 18

Prospective; Single co-
hort first assessed at ages
7-12 and reassessed an-
nually

Retrospective and pro-
spective; Two cohorts
first assessed at ages 11
or 17 and reassessed an-
nually (major assessment
every 3 years)

Self-report and mother-
report of delinquency;
court convictions

Self-report, mother-
report, and teacher-report
of delinquency

Self-report, mother-
report, and teacher-report
of delinquency; court
convictions

Self-report, mother-
report, and teacher-report
of DSM-III-R disorders.
Some diagnostic assess-
ment of parents as well.

Self-report, mother-
report, and teacher-report
of DSM-I1I-R disorders
for twins. Full diagnostic
assessment of parents as
well; psychophysiological
assessment

Note. All of the above studies contain many other measures of variables related to delinquency that are
not mentioned here (e.g., 1Q, personality, environmental, etc.).

samples into the future), several are also retrospective (i.e., they collect information on past
psychopathology).

Each of these studies has its own set of relative advantages. The Cambridge Study in
Delinquent Development (Farrington & West, 1990), with a sample that has been followed
for over 24 years, represents a seminal effort that has helped guide investigations of the
development of antisocial behavior. Three of the studies have unusually large samples: the
Pittsburgh Youth Study (Loeber, Stouthamer-Loeber, Van Kammen, & Farrington, 1991), the
New Zealand Study (Moffitt et al., 1995; Silva, 1990), and the Minnesota Twin Family Study
(MTFS; Iacono, Lykken, & McGue, 1996). Because the number of disordered cases in even
large population samples can still be rather small, the Pittsburgh study and, to a more limited
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extent, the MTFS, have attempted to enrich their samples by using preliminary screening of
potential subjects to identify subjects at greater risk for disorder. The Pittsburgh study and
MTFS also share an “accelerated” longitudinal design, in which several different age cohorts
are followed simultaneously, reducing the duration of the study.

Although most of these studies are conducted with population samples, the Developmental
Trends Study (Lahey et al., 1990) is included here because it has a larger, more varied pool
of subjects than usually obtained in studies using clinical samples. In addition, this sample
has substantial minority representation, as does the Pittsburgh sample, whereas all of the
other studies have largely Caucasian samples. Regarding representation of both genders, the
New Zealand and MTFS studies both include large samples of female subjects, whereas the
other studies have only male subjects.

The Minnesota Twin Family Study (MTFS)

The MTFS is a longitudinal study of approximately 650 male and 650 female twin pairs and
their families. It is designed to identify genetic and environmental factors that influence the
development of substance abuse and related psychological disorders, including antisocial
personality disorder. The study uses a population-based twin ascertainment method in which
all twins born in the state of Minnesota are identified from public birth records. The initial
assessment is conducted when the twins reach either age 11 (at the threshold of adolescence)
or 17 (at the threshold of aduithood). Annual phone interviews and follow-up visits every 3
years are planned until the two cohorts of twins have reached ages 20 and 26, respectively.
The comprehensive initial assessment consists of diagnostic interviews, as well as measures
of aptitude, achievement, personality, psychophysiology, social adjustment, and family
relationships.

The MTFES was begun fairly recently, and unlike most of the longitudinal studies previ-
ously discussed, it was not designed solely to assess the development of antisocial or
delinquent behavior. However, it has several characteristics that many other studies do not
possess. First of all, the twin study design and thorough assessment of parents as well as
children allows for the delineation of genetic and environmental influences and clarification
of how the magnitude of these influences may change over time. Also, the inclusion of a
battery of psychophysiological measures addresses the concern of Loeber and Farrington
(1994) that integration of biological and nonbiological measures in longitudinal studies needs
to be pursued.

Characteristics associated with the developmental continuity of antisocial behavior were
examined in a sample of male adults participating in the MTFS. Only diagnostic and
questionnaire data from the fathers of male twins who visited the MTFS between 1990 and
1994 (and in a few cases, from their 11- and 17-year-old sons) were included in the analyses
reported in the following sections of this article (N = 607 families). Because studies using
direct interviewing generally have an underrepresentation of male subjects with antisocial
personality and substance abuse (Andreasen, Rice, Endicott, Reich, & Coryell, 1986), the
MTFS attempted to minimize this bias by making every effort to recruit all available familics
and to interview fathers no longer living with their children, resulting in a more represen-
tative sample than is usually obtained. Thus, biological fathers were directly interviewed in
91% of the families (N = 552), including about 60% of fathers who no longer lived with the
family. In addition, 33 stepfathers were also interviewed.

Although the retrospective and cross-sectional nature of the data obtained from the MTES
fathers clearly limits the ability to draw causal conclusions or determine sequences of events,
it provides an opportunity to examine the persistence of antisocial behavior over the lifespan
in an older age cohort than has generally been assessed. In addition, it allows for the
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extension of knowledge by examining whether individuals with temporary or more persistent
patterns of antisocial behavior confer differential risk for conduct problems to their offspring,
an area in which previous research is lacking. Finally, the comprehensive diagnostic assess-
ment of substance abuse in the MTFS fathers permits a more thorough examination of the
relationship of substance abuse and antisocial behavior than is generally obtained.

Two-hundred twenty-two fathers were selected to form four groups that were compared on
a variety of variables associated with antisocial behavior. The groups, which were selected
based on DSM-I1I-R criteria (American Psychiatric Association, 1987) for lifetime diagnoses
of psychiatric disorders, were as follows: (a) Antisocial personality disorder (ASPD; N = 57),
(b) Conduct disorder (CD) with no adult antisocial behavior diagnosis (i.e., one symptom or
less from DSM-II-R criterion C indicating the presence of antisocial behavior after age 15;
N = 62), (¢) Adult antisocial behavior (AAB) with no conduct disorder diagnosis (i.e.,
satisfying DSM-III-R criterion C for ASPD but having no more than one symptom from
criterion A of conduct disorder before age 15; N = 46), and (d) no psychiatric diagnosis at any
level of certainty, including substance dependence, substance abuse, depression, or AAB (N
= 57). Cases at a probable level of certainty (i.e., one symptom short of a definite diagnosis)
were included in the first three groups, but this inclusion still resulted in fairly serious levels
of impairment {e.g., the ASPD group averaged .6 of a symptom beyond the seven needed for
a definite diagnosis). Subjects ranged in age from 29 to 66 years, with an average of 42.4
years.

Parental diagnoses of CD and ASPD were based on a structured interview developed by
the MTFS. A modified version of the expanded Substance Abuse Module (SAM) of the
Composite International Diagnostic Interview (CIDI; Robins et al., 1988) was administered
to assess substance abuse and dependence. For offspring diagnoses, each twin and his mother
were interviewed separately using parallel versions of a modified version of the Diagnostic
Interview for Children and Adolescents-Revised (DICA-R:; Herjanic & Reich, 1982; Welner,
Reich, Herjanic, Jung, & Amado, 1987) to assess lifetime DSM-/II-R diagnoses. Following
the interview, lifetime DSM-III-R diagnoses were determined by teams of at least two
advanced clinical psychology graduate students. Diagnoses were assigned based on consen-
sus between the two diagnosticians. A subset of the interviews was subsequently evaluated
independently by another team to assess the reliability of the consensus process. Interteam
agreement was assessed with the kappa statistic. For adult disorders, the average kappa was
.93; for childhood disorders, kappas ranged from .79 to .84 depending on whether the mother,
child, or both served as the informant.

Three of the four MTFS groups of fathers would appear quite comparable to subtypes
identified by Moffitt (1993). The ASPD group is clearly most comparable to the life-course-
persistent subtype, as these individuals had both conduct disorder before 15 and adult
antisocial behavior after 15. Because our CD group had conduct disorder before 15 but
desisted in antisocial behavior after that age (i.e., they had at most one symptom of adult
antisocial behavior), we would expect the CD group to be most similar to the adolescent-
limited subtype, especially considering that Moffitt initially identified this group based on the
assessment of the New Zealand sample up to age 15.' The No Diagnosis group, which could
have at most one symptom of conduct disorder or adult antisocial behavior, would be most
similar to the “abstainers” from delinquency described by Moffitt.

"We cannot be certain that our CD group is strictly comparable to Moffitt’s adolescence-limited type,
because some subjects in the CD group may have had a preadolescent onset of delinquent behaviors.
For this reason, we will refer to this group as “youth limited” to avoid confusion with Moffitt’s
adolescence-limited designation.
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The AAB group, unlike any of those described by Moffitt, contains individuals who began
exhibiting more serious antisocial behaviors for the first time during late adolescence or early
adulthood (i.e., after age 15), when peer influence on antisocial behavior should have
lessened. Individuals with such a late onset of antisocial behavior have been relatively
ignored previously. This may be partially due to the emphasis in the literature on official
offense data, which shows a substantial decrease in the number of new offenders during early
adulthood (Blumstein, Cohen, & Farrington, 1988), or because the most chronic, high-rate
offenders usually have early, preadolescent onsets (Farrington et al., 1990). However, in the
Cambridge sample, about 10% of the sample was first convicted of a criminal offense after
age 18, which represents about one-third of all subjects convicted of an offense by the last
follow-up at age 32 (Farrington et al., 1990). Even though most of these individuals may have
committed more minor offenses at earlier ages (as suggested by self-report data, e.g., Elliott,
Huizinga, & Menard, 1989), this evidence indicates that some individuals do not begin
committing more serious offenses until adulthood, suggesting that this group may merit
further study.?

INTELLIGENCE

Findings for 13-year-old females and males from the New Zealand study and the 12- and
13-year-old males in the Pittsburgh Youth Study indicated that Verbal 1Q was consistently
(though not highly) correlated with delinquent behavior, explaining about 5% of the variance
in delinquency (or 7%, with the addition of Performance 1Q; see Moffitt et al., 1995). The
relationship between IQ and delinquency is maintained when IQ is assessed prior to the
development of delinquency and when other variables, such as socioeconomic status are
controlled (Moffitt, Gabrielli, & Mednick, 1981). However, some earlier reviews of the
IQ-delinquency literature suggested that cross-sectional differences in intelligence between
delinquent and nondelinquent groups were not clearly established (e.g., Quay, 1987). Most
positive findings have been limited to lower verbal intelligence in delinquents (e.g., August
& Stewart, 1982), or to a relatively higher Performance 1Q than Verbal IQ (Haynes & Bensch,
1981; West & Farrington, 1973).

A more consistent picture emerges when 1Q is used to predict future persistence of
antisocial behavior, with low IQ predicting persistent antisocial behavior. In the Develop-
mental Trends study, although no significant cross-sectional difference in verbal intelligence
was found between boys with and without CD, lower verbal IQ was a significant predictor
of the persistence of CD in boys without a parent with ASPD (Lahey et al., 1995). In the
Cambridge sample, low verbal 1Q measured at ages 8-10 predicted increased likelihood of
persistence in crime during adulthood (Farrington & Hawkins, 1991). Similarly, in the New
Zealand study, low IQ was concentrated among life-course persistent individuals, whereas
adolescent-limited subjects had only a 1-point average deficit (Moffitt, 1990). This suggests

2For the summaries of MTFS data presented in this review, overall group differences were evaluated for
statistical significance (p < .05) using one-way ANOVAS for continuous dependent variables, and
chi-square analyses for categorical dependent variables. Significant overall ANOVAs were followed up
with three planned contrasts (ASPD vs. AAB, CD vs. No Diagnosis, and ASPD & AAB vs. CD & No
Diagnosis), each with 1 degree of freedom. These contrasts were intended to test the following
hypotheses. Because both of the ASPD and AAB groups exhibited persistent antisocial behaviors in late
adolescence and early adulthood, we would expect them to have similar pathological characteristics
(e.g., in personality). We also expect the CD and No Diagnosis groups to be similar on most variables,
given the almost normative nature of adolescent-limited delinquency. Finally, we expect the combined
ASPD and AAB groups should be significantly different than the combined CD and No Diagnosis
groups.






