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Abstract
We examined two hypotheses about the developmental relation between substance abuse and individual differences
in desistance from antisocial behavior during young adulthood. The “snares” hypothesis posits that substance abuse
should result in time-specific elevations in antisocial behavior relative to an individual’s own developmental
trajectory of antisocial behavior, whereas the “launch” hypothesis posits that substance abuse early in young
adulthood slows an individual’s overall pattern of crime desistance relative to the population norm during this
developmental period. We conducted latent trajectory analyses to test these hypotheses using interview data about
antisocial behaviors and substance abuse assessed at ages 18, 21, and 26 in men from the Dunedin Multidisciplinary
Health and Development Study~N 5 461!. We found significant individual variability in initial levels and rates of
change in antisocial behavior over time as well as support for both the snares hypothesis and the launch hypothesis
as explanations for the developmental relation between substance abuse and crime desistance in young men.

Demarcating one of the most striking transi-
tions in normative behavior over the early life
course, young adulthood marks a significant
shift from a pattern of increasing antisocial
behavior in adolescence to emerging de-
sistance. The study of crime desistance offers
a unique perspective on the developmental in-
terplay between substance abuse and anti-
social behavior during young adulthood. One
of the most robust empirical observations in
the study of antisocial behavior, the age–
crime curve, plots rates of crime against age

to show that both prevalence and incidence of
offending appear highest during late adoles-
cence and begin to drop off only in young or
emerging adulthood~Blumstein, Cohen, & Far-
rington, 1988; Farrington, 1986!. Although the
age-related decline in antisocial behavior re-
mains the least understood developmental pro-
cess in life-course research on crime and
psychopathology~Laub & Sampson, 2001!,
recent studies suggest that substance abuse is
highly related to antisocial behavior during this
period of desistance~Fergusson & Horwood,
2000; Huang, White, Kosterman, Catalano, &
Hawkins, 2001; Krueger, Hicks, Patrick, Carl-
son, Iacono, & McGue, 2002!.

In the present article, our aim was to test
the role of substance abuse in the developmen-
tal process of desistance from antisocial be-
havior in young adulthood. To this end, we
examined two related questions. First, we ex-
amined the extent to which individual dif-
ferences characterize the process of crime
desistance. The age–crime curve is an empir-
ical observation describing a group-level or
population-wide trajectory, but it ignores
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potential for individual differences in de-
sistance. Second, we examined two hypoth-
eses describing the role of substance abuse in
the normative pattern of desistance from anti-
social behavior during young adulthood. We
examined both of these questions in the con-
text of a longitudinal study, where we have
repeatedly assessed a cohort of men over an
8-year period as it made the transition from
adolescence to adulthood.

The Process of Crime Desistance

Several writers have posited that the pop-
ulation pattern of crime desistance in young
adulthood varies in a systematic way across
individuals, such that desistance is an individ-
ualized process characterized by a decline in
antisocial behavior over time that eventually
leads to termination or the end of antisocial
activity ~Bushway, Piquero, Brody, Cauff-
man, & Mazerolle, 2001; Piquero, Blumstein,
Brame, Haapanen, Mulvey, & Nagin, 2001!.
That is, there are hypothesized to be interindi-
vidual differences in intraindividual change in
antisocial behavior over time~Laub & Samp-
son, 2001; Moffitt, 1993!. Although prior stud-
ies are consistent with this hypothesis, this
work has largely relied on measurement strat-
egies, research designs or analytic techniques
that are suboptimal to test hypotheses about
desistance~Bushway et al., 2001; Laub &
Sampson, 2001; Moffitt, 1993!.

For example, antisocial behavior has often
been assessed through criminal justice records
that, unlike self-report measures, introduce the
risk that declining rates of antisocial behavior
over time will reflect the impact of incarcera-
tion, learning to evade detection through ex-
perience, change from illegal to legal antisocial
activities, or ongoing antisocial behavior that
does not lead to arrest. Although self-report
measures may introduce their own bias~Bab-
inski, Hartough, & Lambert, 2001; Huizinga
& Elliot, 1986!, this effect is thought to be
constant over time, and thus not to distort the
longitudinal pattern of crime desistance that is
commonly observed.

Moreover, research designs in previous stud-
ies have historically been cross-sectional or

have employed only two time points to test
whether various factors reduce antisocial be-
havior relative to an initial assessment point
~Bushway et al., 2001; Laub & Sampson, 2001;
Moffitt, 1993; but also see Horney, Osgood,
& Marshall, 1995; Laub, Nagin, & Sampson,
1998; Nagin, Farrington, & Moffitt, 1995; Na-
gin & Land, 1993; Piquero, Brame, Maze-
rolle, & Haapanen, 2001!. However, to define
desistance as a developmental process or slow-
ing rate of antisocial behavior over time, we
need analytic methods that test trajectories of
behavior assessed repeatedly within the pe-
riod when desistance occurs~i.e., young adult-
hood for men!. Newly introduced statistical
methods~e.g., growth curve models! meet this
criterion, but such methods require at least three
repeated measures to define individual trajec-
tories of change~Rogosa & Willett, 1985!. In
the present study, we examined individual dif-
ferences in desistance using recently available
data that include self-report measures of anti-
social behavior and three occasions of mea-
surement in young adulthood. As such, we
provide a timely, unique, and strong test of
whether the population age–crime trajectory
masks individual variability in desistance for
men.

The Role of Substance Abuse

Building on this initial question, we tested two
hypotheses concerning the role of substance
abuse in the process of crime desistance in
young adult men. Here we distinguish be-
tween antisocial behavior, defined as behav-
iors that show a “disregard for, and violation
of, the rights of others” according to the
Diagnostic and Statistical Manual of Mental
Disorders, 4th ed., Text revision~DSM-IV-TR;
American Psychological Association, 2000,
p. 701!, and substance abuse.1 Many studies
establish significant covariance between sub-

1. Although some theorists may consider substance abuse
to be merely a form of antisocial behavior, research in
the alcoholism field suggests that this may not always
be the case~as represented in the varying subtypes of
alcoholism that may not include antisocial behavior;
Zucker, 1986!. In the current manuscript, we focus on
these two constructs as separable, although we recog-
nize that they may be related hierarchically as well.
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stance abuse and antisocial behavior in young
adulthood. Mechanisms that may account for
this covariation are many, but include the causal
role of substance abuse in fueling antisocial
behavior, the causal role of antisocial behav-
ior in leading to substance abuse, reciprocal
influences between substance abuse and anti-
social behavior, and shared variance due to a
common risk factor~e.g., genetic liability!.
Moreover, the prominence of any one mecha-
nism may vary over subpopulations of inter-
est. However, our focus here is not on what
accounts for covariation between substance
abuse and antisocial behavior more generally,
but rather on the role that substance abuse may
play in understanding crime desistance as a
specific phenomenon of interest. At times we
consider this relation to be potentially causal,
and at others we consider how substance abuse
may serve as a marker for a process impacting
crime desistance. By focusing on the impact
of substance abuse on crime desistance we rec-
ognize that we imply a direction of influence
that may reflect only part of the complexity
underlying the more general relation between
these two constructs. Nonetheless, it is this
very relation that is most likely to inform theo-
ries of crime desistance specifically.2

In this regard, we proposed two hypotheses
in which substance abuse acts as a snare that
serves to entrench young adults in prolonged
patterns of antisocial behavior during a period
of normative desistance. Building on this con-
ceptualization of developmental snares as in-
troduced by Moffitt ~1993!, here we further
distinguish between two mechanisms through
which such factors may act. The first, cap-
tured by the “launch” hypothesis, posits that
substance abuse early in young adulthood may
both identify young men who are on along-
termcourse of elevated antisocial behavior as
well as set men on such a course. The second,
for which we retain the term “snares” hypoth-
esis, posits that substance abuse acts through
a series of proximal influences on crime de-

sistance such thatshort-termalterations in the
course of antisocial behavior are impacted by
substance abuse. Both models consider indi-
vidual differences in crime desistance, but they
suggest alternative, although not necessarily
incompatible, mechanisms through which sub-
stance abuse influences trajectories of anti-
social behavior over time. As such, although
both are consistent with Moffitt’s original def-
inition of snares, here we distinguish between
the two. Together the testing of these develop-
mental hypotheses has the potential to provide
crucial information about individual differ-
ences in the process of crime desistance that
may help to identify factors that promote
desistance or forestall it.

The launch model

Perhaps the most common method for exam-
ining individual development over time, the
launch method is “analogous to a catapult, in
which the initial forces of the contextual an-
tecedent are the major determinants of the
shape of the curve of the outcome”~Kinder-
man & Skinner, 1992, p. 166!. In such mod-
els, launching factors serve as distal predictors
of change over time under the assumption that
such time-lagged influences are more salient
predictors of course than are time-varying or
contextual factors. The role of such distal fac-
tors, although often described in causal terms,
may also be one of early identification that
belies the effects of selection resulting from
prior developmental processes. In either case,
when applied to the study of crime desistance
and substance abuse in young adulthood, this
model posits that early signs of substance abuse
predict maintenance of elevated antisocial be-
havior over young adulthood. This prediction
is thus concerned with individual differences
in the intercepts and slopes characterizing the
trajectories of antisocial behavior over time
~see Figure 1!.

Previous studies show support for the launch
model as an explanation for antisocial behav-
ior during adolescence, when such trajectories
reflect a rise in antisocial behavior. For exam-
ple, Munson, McMahon, and Spieker~2001!
showed that greater maternal depression pre-
dicted steeper escalations in children’s exter-

2. We also recognize that ignoring the complexity of such
larger sets of relations can result in biased findings
without due attention to this context in analytic strat-
egies. We further consider this issue in the presenta-
tion of our statistical models.
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nalizing symptoms over time, especially among
children with avoidant insecure attachments.
However, to our knowledge, the role of sub-
stance abuse as a launching factor in young
adulthood, when the expected pattern is de-
sistance, has yet to be examined.

The snares hypothesis

In the work of developmental criminologists
and life-course researchers~Laub & Samp-
son, 2001; Moffitt, 1993!, two sets of factors
have been implicated in desistance. The first
set is often called “protective” factors in that
they hasten the process of desistance among
men at risk for continued antisocial behavior.
Research focusing on protective effects has
attributed reductions in antisocial behavior dur-
ing young adulthood to the acquisition of adult
roles and responsibilities that are incompati-
ble with an antisocial lifestyle and to changes
in the social bonds and social controls that
accompany such adult roles~Laub et al., 1998;
Sampson & Laub, 1993!. Supporting the role
of protective factors in crime desistance, sev-
eral recent studies suggest that reduced in-
volvement in antisocial behavior coincides with
entry into good marriages and good jobs dur-

ing young adulthood~Horney et al., 1995; Laub
et al., 1998; Quinton, Pickles, Maughan, &
Rutter, 1993!. The second set may be called
“ensnaring” factors in that they interfere with
the normative deceleration of antisocial behav-
ior that is observed in the population. As de-
fined in the current article, snares exert a
contemporaneous or short-term effect on anti-
social behavior, such that the local effects of
snares alter the normative course of antisocial
behavior when they or their sequelae are
present. Unlike protective factors, the impor-
tance of snares in the maintenance of anti-
social behavior has rarely been empirically
evaluated~although see Piquero, Brame, et al.,
2001!.

Ensnaring factors and protective factors are
thought to play different roles in modifying
antisocial behavior during young adulthood
~Rutter, 1987!. Although the protective influ-
ences offered by a good marriage or a good
job may serve to actively promote desistance
during young adulthood, snares may serve to
actively retard desistance during young adult-
hood. As such, a “snare” is posited to be more
than merely the opposite of a protective fac-
tor. By distinguishing between these two in-
fluences, we are able to differentiate how the

Figure 1. A contrast of the snares versus launch hypotheses.
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presence of various factors impacts young
adults’ lives directly. This distinction also has
important potential implications for interven-
tions. For example, desistance research that
focuses on protective factors in marriage and
at work necessarily suggests that interven-
tions should focus on acquiring and promot-
ing new adult roles and responsibilities. In
contrast, research that focuses on snares sug-
gests that, if snares can be identified, interven-
tions should focus on removing those barriers
to crime desistance that are likely to impede a
healthy transition to adulthood.

Despite their potential importance for in-
terventions targeting antisocial behavior, to our
knowledge, little research has examined such
protective factors and no research has directly
tested the snares hypothesis. The paucity of
studies focusing on these factors is expected
given the relatively recent introduction of the
constructs to the literature and the lack of data-
sets that can meet demands noted earlier for
studies of desistance to include self-report data
assessed repeatedly during young adulthood.
Nonetheless, substance abuse has been hypoth-
esized to be a potent snare~Moffitt, 1993!.
Several mechanisms may account for the en-
snaring role of substance abuse within trajec-
tories of antisocial behavior. First, substance
abuse has been associated with difficulties in
conventional adult roles, the same protective
factors that have been found to precede
desistance in antisocial and criminal behavior
~e.g., good marriages; Bachman, Wadsworth,
O’Malley, Schulenberg, & Johnston, 1997;
Leonard & Rothbard, 2000!. Second, sub-
stance abuse has been associated with inter-
rupted education and incarceration~Sher &
Gotham, 1999; Vaillant, 1995!, both of which
have been proposed as additional snares fore-
stalling normative desistance. Third, sub-
stance abuse may reflect a physiological
dependence that motivates antisocial behavior
necessary to purchase, obtain, and use sub-
stances. Fourth, the social nature of substance
abuse during young adulthood may serve to
maintain common activities and ties with a
deviant peer context. Fifth, the disinhibiting
properties of alcohol and other drugs may in-
crease the odds that poor judgment and impul-
sivity will lead to antisocial activities. Each of

these pathways may result in greater anti-
social behavior for those who abuse sub-
stances during a developmental period in which
most individuals are curbing their involve-
ment in deviant behavior. Across these path-
ways, substance abuse may serve as either a
marker variable for a process influencing sub-
stance abuse or as either a direct or indirect
causal factor. Our goal here is not to dis-
tinguish these roles of substance abuse but
rather to examine whether there is support
for substance abuse to function in any one of
these roles based on its prediction of crime
desistance.

In contrast to the launch hypothesis, this
basic prediction of the snares hypothesis is
concerned with time-varying deviations in anti-
social behavior away from the expected pat-
tern of desistance over time. Whereas snares
are expected to alter time-specific variation
in antisocial behavior within the course of
desistance, launching factors provide a more
global prediction in which substance abuse al-
ters the actual trajectory of antisocial behav-
ior ~see Figure 1!. However, the launch and
snares hypotheses are not necessarily incom-
patible; for example, substance abuse early in
young adulthood may both decelerate an indi-
vidual’s overall pattern of crime desistance
relative to others during this period~a launch
prediction! and increase the likelihood of anti-
social behavior within certain points in young
adulthood relative to that individual’s ex-
pected level of antisocial behavior~a snares
prediction!. By examining these hypotheses
in tandem, we hope to better elucidate the mul-
tiple roles that substance abuse may play in
crime desistance during young adulthood.

The Current Study

In sum, we examined two hypotheses about
the effect of substance abuse on desistance in
antisocial behavior during young adulthood.
First, we tested whether the pattern of de-
sistance that typifies the population trajectory
of antisocial behavior among males over young
adulthood masks significant individual vari-
ability. Second, we tested whether the role of
alcohol and marijuana abuse in young adults’
antisocial behavior could be explained through
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either a snares or a launch hypothesis. Accord-
ing to the snares hypothesis, alcohol and mar-
ijuana abuse account for heterogeneity in young
adults’ antisocial behavior by acting as snares,
increasing the odds that young adults will show
time-specific elevations in antisocial behavior
above their underlying propensity for anti-
social behavior over time. The launch hypoth-
esis examines whether substance abuse early
in young adulthood marks a distinct overall
course of antisocial behavior that follows. By
testing these hypotheses, we examine assump-
tions about crime desistance and maintenance
and offer a more refined specification of the
association between substance abuse and anti-
social behavior over time.

Method

Participants

Participants are members of the Dunedin Multi-
disciplinary Health and Development Study, a
longitudinal investigation of health and behav-
ior in a complete birth cohort~Silva & Stan-
ton, 1996!. The study members were born in
Dunedin, New Zealand, between April 1972
and March 1973. Of these, 1,037 children~91%
of eligible births, 52% males! participated in
the first follow-up assessment at age 3, and
they constitute the base sample for the remain-
der of the study. Cohort families represent the
full range of socioeconomic status in the gen-
eral population of New Zealand’s South Is-
land and are primarily White; fewer than 7%
self-identified at age 18 as Maori or Pacific
Islanders. Assessments have been conducted
at ages 3~n 5 1,037!, 5 ~n 5 991!, 7 ~n 5
954!, 9 ~n5 955!, 11~n5 925!, 13~n5 850!,
15 ~n 5976!, 18 ~n 5 993!, 21 ~n 5 961!, and
most recently at age 26~n 5 980, 499 males,
96% of living cohort members!. The current
study focused on self-report data gathered from
men at ages 18, 21, and 26. Rates of diag-
nosed conduct disorder, substance depen-
dence, and self-reported delinquent offending
in New Zealand were similar to those ob-
tained for surveys of same-age epidemi-
ological samples in the United States; for
documentation supporting generalization from

the Dunedin cohort to other settings, see Mof-
fitt, Caspi, Rutter, and Silva~2001!.

For the current study, men with incomplete
data at age 18~n 5 64! or who were missing
data at both ages 21 and 26~n 5 10! were
omitted from analyses~final n 5 461 of 535
male respondents at age 18, including 438 with
completed data and 23 with partially missing
data!. Thet tests showed no significant differ-
ences between retained and omitted cases,
where available, on antisocial behavior, alco-
hol symptoms, or marijuana symptoms at ages
18, 21, or 26. Detailed analyses comparing
groups of study members who did not take
part in assessments versus those who did on a
variety of family and individual characteris-
tics have revealed no group differences as re-
ported in Moffitt et al.~2001!.

Measures

Alcohol abuse and marijuana abuse were as-
sessed by symptoms from the Diagnostic In-
terview Schedule~DIS; Robins, Helzer, Cottler,
& Goldring, 1989!. The DIS was adminis-
tered to participants at ages 18~DIS-III-R!,
21 ~DIS-III-R!, and 26~DIS-IV !. Antisocial
behaviors were assessed via the self-report of-
fending interview, which ascertains illegal be-
haviors and conduct problems~Moffitt, Silva,
Lynam, & Henry, 1994!. Antisocial behaviors
and substance abuse symptoms were ascer-
tained on the same day but in separate, coun-
terbalanced sessions conducted by interviewers
who were blind to the other assessment. Be-
cause we were interested in examining changes
in both the mean and variance of behavior over
time, continuity in item content for each scale
was very important. For this reason, parallel
items were selected from each assessment age
to measure antisocial behavior, alcohol abuse,
and marijuana abuse.3

3. Although the Dunedin study has a rich array of mea-
sures extending down to age 3, our constraint for par-
allel measurement and our focus on the desistance
characterizing antisocial behavior in young adulthood
guided us to focus on ages 18–26 in the current study.
This also allowed for a specific empirical test of our
theoretical questions of interest.
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Antisocial behavior.We used eight parallel
items assessing conduct disorder~DSM-IV-
TR; American Psychiatric Association, 2000!
to create a variety score for antisocial behav-
ior within each period. Variety scores index
the total number of different forms of anti-
social behavior in which a participant has en-
gaged as opposed to, for example, the total
frequency of antisocial acts. Previous studies
suggest that variety scores may better reflect
the extent or severity of antisocial involve-
ment and these scores are consistent with a
diagnostic approach to assessing conduct prob-
lems ~Gottfredson & Hirschi, 1995; Robins,
1978!. Our variety scores were the total num-
ber of forms of antisocial behavior in which
each participant had engaged over the past
twelve months. Eight forms of antisocial be-
havior were assessed, including breaking and
entering, destroying property~illegal acts of
vandalism!, fighting ~simple assault, aggra-
vated assault, or gang fighting!, setting fires
~arson!, lying ~criminal fraud!, stealing with
confrontation~robbery!, stealing without con-
frontation ~criminal theft!, and carrying or
using a weapon. Psychometric properties of
the resulting variables are reported in Table 1.

Substance abuse.Nineteen items from the DIS
assessed symptoms of alcohol abuse and de-
pendence and 10 items assessed symptoms of

marijuana abuse and dependence across the
three assessments. These symptoms largely re-
flect those for substance abuse and depen-
dence as stated in theDSM-IV-TR~e.g., unable
to stop using, tolerance, continued use despite
health or social problems; American Psychiat-
ric Association, 2000!. Each symptom was
coded as present or absent within the previous
year. The total number of symptoms endorsed
for each scale served as the alcohol abuse and
marijuana abuse scores, respectively, for the
current study. Table 1 contains psychometric
properties for these variables.

Results

Analytic strategy

To test our hypotheses, we examined a series
of latent trajectory models~LTMs!. LTMs, also
referred to as growth curve analyses or random-
effects modeling, extends latent variable analy-
ses within the structural equation modeling
framework to provide a flexible tool for test-
ing hypotheses of change over time and pre-
dictors of such change~McArdle, 1988;
Meredith & Tisak, 1984, 1990!. First, we es-
timated an unconditional linear growth model
to examine whether the characteristics of in-
dividual trajectories of antisocial behavior var-
ied across men. Second, we tested the launch

Table 1. Correlation matrix

Variable 1 2 3 4 5 6 7 8 9

1. Antisocial behavior at 18 —
2. Antisocial behavior at 21 .56 —
3. Antisocial behavior at 26 .51 .53 —
4. Marijuana symptoms at 18 .55 .37 .36 —
5. Marijuana symptoms at 21 .50 .54 .46 .55 —
6. Marijuana symptoms at 26 .42 .40 .49 .42 .57 —
7. Alcohol symptoms at 18 .53 .37 .35 .46 .42 .31 —
8. Alcohol symptoms at 21 .44 .48 .34 .34 .53 .36 .52 —
9. Alcohol symptoms at 26 .34 .32 .40 .20 .30 .48 .34 .46 —
M 1.95 1.57 1.50 0.63 1.07 1.08 2.32 3.54 2.78
SD 1.59 1.71 1.46 1.61 2.02 1.98 2.85 3.68 3.23
Reliability .67 .74 .67 .86 .86 .85 .82 .86 .84
n 461 451 455 461 446 456 461 451 456

Note: Because of missing data,n 5 440–461 across correlations reported above; all correlations are significant at
p , .000.
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hypothesis through a conditional LTM in which
substance abuse at age 18 served as an exog-
enous predictor of change over time in anti-
social behavior. Third, we tested the snares
hypothesis through a time-varying covariate
LTM that considers the repeated measures of
substance abuse as time-varying covariates to
test their time-specific influences on antisocial
behavioraboveandbeyond the influenceofeach
individual’s underlying trajectory of antisocial
behavior. The time-varying covariate LTM al-
lows for a direct test of our hypothesis about
developmental snares given the simultaneous
estimation of~a! variability across men in in-
dividual trajectories of antisocial behavior and
~b! the association of substance abuse with time-
specific deviations away from this predicted tra-
jectory foreachman’santisocialbehaviorwithin
time ~see, e.g., Bryk & Raudenbush, 1992,
p. 151; Curran & Hussong, 2002; Curran,
Muthén, & Harford, 1998!.

To avoid bias due to the limited attrition in
the sample, we estimated all models using the
direct maximum likelihood procedure avail-
able in Mplus~Muthén & Muthén, 1998! and
thus included all cases who had complete data
at age 18 and at least one subsequent time
point ~final n5 461!.4 The adequacy of model
fit was evaluated using the likelihood ratio test
~i.e., model chi square! and associatedp value.
Given that our large sample size may lead to
excessive power of the chi-square test to de-
tect even small misspecifications~MacCal-
lum, 1990!, we also used two incremental fit
indices that are less dependent on sample size:
the comparative fit index~CFI; Bentler, 1990!
and the incremental FI~IFI; Bollen, 1989!.

Trajectories of antisocial behavior
in young adulthood

To examine the fixed and random components
of growth in antisocial behavior, we estimated
an unconditional LTM for the repeated mea-
sures of antisocial behavior reported at ages

18, 21, and 26. Two latent factors were esti-
mated: one to define the intercept of the de-
velopmental trajectory of antisocial behavior
~with all factor loadings fixed to 1.0!, and one
to define the linear slope of the trajectory~with
factor loadings set to 0, 3, and 8 to define an
annual metric of time!. This model is pre-
sented in Figure 2. A mean was estimated for
the intercept and slope factors, and these val-
ues represented the mean model-implied
developmental trajectory pooled over all indi-
viduals. A variance was also estimated for the
intercept and slope factors, representing the
degree of individual variability in trajectories
around the group mean values. The covari-
ance between the two factors represented
the covariation between initial level and rate
of change. Larger variance estimates imply
greater individual variability in the starting
point and the rate of change over time. Fi-
nally, residual variances were estimated for
each repeated measure, and these values rep-
resented variability in the time-specific mea-
sures not accounted for by the underlying
random trajectories.

The unconditional LTM presented in Fig-
ure 2 was estimated and found to fit the ob-
served data well,x2 ~1!59.31,p5 .002, IFI5
.98, CFI5 .98. The means of the latent factors
showed that the model-implied trajectory for the
group was characterized by a significant inter-
cept of 1.90 different types of antisocial behav-
ior at the first time period~t526.33,p, .001!,
and a significantly decreasing slope of .05 units
per year~t 5 25.84,p , .001; see Figure 3!.
Thus, the model-implied mean rate of anti-
social behavior significantly decreased from
1.90 to 1.50 types of behavior over the period
of study. Further, significant variance estimates
for both the intercept~ Zc 5 1.77,t 5 8.96,p ,
.001! and slope~ Zc 5 0.02,t 5 2.69,p , .01!
factors indicatedsubstantial interindividualvari-
ability in intraindividual developmental trajec-
tories of antisocial behavior. Finally, the
negative correlation between the intercept and
slope factors~r 5 2.44, t 5 23.20,p , .01!
indicated that higher initial values were asso-
ciated with steeper decreases over time.

Overall, these results indicate that the mean
developmental trajectory of antisocial behav-
ior for the sample is significantly decreasing

4. Comparisons were made for all analyses when the ef-
fects of missing data were estimated using maximum
likelihood in Mplus versus with results using listwise
deletion. Parameters changed only slightly and no sub-
stantive differences were found across approaches.
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over time, consistent with previous findings
on the age–crime curve. However, we also
found that there are substantial individual dif-
ferences in both the initial level and rate of
change over time.5 Figure 4 depicts such vari-
ation by plotting the intercept and slope val-
ues for each participant’s estimated trajectory
against one another.6 These trajectories were
estimated by conducting separate regression
models within each case with complete data.
As indicated, 53% of participants showed de-
creasing trajectories over time~i.e., slopes

greater than 0!, 13% showed no change and
34% showed increasing slopes. These results
further underscore the notable variation in in-
dividual trajectories. Although the growth tra-
jectories explained 70, 49, and 78% of the
variance in the time-specific indicators of anti-
social behavior at ages 18, 21, and 26, respec-
tively, significant residual variances remained
at each age. Thus, the underlying trajectory
process is accounting for only a portion of the
observed variability in antisocial behavior
within each time period.

Test of the launch hypothesis

We next estimated a conditional LTM that
tested the hypothesis that substance abuse at
age 18 predicts a slowed or dampened pattern
of desistance in the overall developmental tra-
jectory of antisocial behavior over young adult-
hood. In other words, this model tested whether
the magnitude of intercepts and slopes under-
lying antisocial behavior varied as a function
of age 18 substance abuse. Both marijuana and
alcohol abuse at age 18 were included as ex-

5. To examine whether men who were incarcerated dur-
ing the 12-month periods before assessments at ages
21 and 26 accounted for this pattern of desistance
~Piquero, Blumstein, et al., 2001!, we reestimated these
models dropping the 14 men who had been incarcer-
ated for more than 1 month prior to either assessment
point. No meaningful changes in the findings oc-
curred. We also reestimated these models to explore
whether cases that showed a notable drop in antisocial
behavior at age 21 relative to ages 18 and 26 served as
influential outliers. Again, no meaningful changes in
the findings occurred.

6. Note that these individual case by case estimates are
for descriptive visualization purposes only. See Car-
rig, Wirth, and Curran~in press! for further details.

Figure 2. The unconditional growth model for antisocial behavior.
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ogenous predictors of the intercept and slope
factors defining the trajectories of antisocial
behavior over ages 18, 21, and 26~see Fig-
ure 5!. The resulting model provided a good

fit to the data,x2 ~3! 5 11.33,p 5 .01, CFI5
.99, IFI5 .99. Greater alcohol and marijuana
abuse at age 18 both significantly predicted
higher intercepts of the trajectories of anti-

Figure 3. The group-averaged trajectory of antisocial behavior.

Figure 4. The pattern of trajectory parameters based on regression analyses within individuals.
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social behavior~ Zb 5 .44, t 5 9.63,p , .001,
and Zb 5 .40,t 5 8.81,p , .001, respectively!.
Both marijuana~ Zb 5 2.21, t 5 23.24,p ,
.001! and alcohol~ Zb 5 2.19, t 5 22.86,p ,
.001! abuse were also negatively related to the
slope of the antisocial behavior trajectories,
meaning that higher age 18 substance abuse
predicted lower or increasingly negative slope
values. Because such negative predictions may
reflect a variety of relations, we further probed
this effect by plotting model-implied trajec-
tories of antisocial behavior one standard de-
viation above and below the mean of the
predictor~i.e., substance abuse!. This proce-
dure is similar in many respects to probing

interactions in multiple regressions and for-
mally recognizes the interaction inherent in
these models between time and substance
abuse, reflected in the growth factor predic-
tion ~Curran, Bauer, & Willoughby, in press!.

Results indicated that men with the highest
substance symptoms at age 18 also showed
steeper negative slopes in their trajectories of
antisocial behavior~M52.03,2.02, and2.01
for those high, medium, and low in substance
abuseatage18, respectively!, although this find-
ing reflects a change of less than one type of
antisocial acts difference between each of the
three groups over the 8-year period. Impor-
tantly, probing of this relation by recoding the

Figure 5. The conditional latent trajectory model testing launch hypothesis.
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trajectory factors such that the intercept factor
represents average antisocial behavior at age 26
also revealed thatmenwho reportedgreater sub-
stance abuse at age 18 showed greater anti-
social behaviorateven the final timepoints~b5
.17 and .09,z55.13 and 4.80 for marijuana and
alcohol abuse, respectively,p , .001!. Taken
together, these results indicate that men ele-
vated in substance abuse at age 18 reported
higher initial levels of and steeper decreases in
antisocial behavior over time, but were signif-
icantly elevated in antisocial behavior across all
periods of observation.

Test of the snares hypothesis

The extent to which substance-abuse symp-
tomsaccount for time-specificelevations inanti-
social behavior over young adulthood was
examined through a time-varying covariate
model in which indicators of substance abuse
~e.g., alcohol and marijuana abuse! at ages 18,
21, and 26 served as predictors of within-time
individual variability in antisocial behavior that
is not accounted for by the underlying individ-
ual trajectories of such behavior~see Figure 6
and Curran et al., 1998, for more detail!. This
strategy evaluates whether higher levels of sub-
stance abuse uniquely predict a time-specific
elevation or “shock” in antisocial behavior
above and beyond what is expected based on
the individual-specific underlying trajectory of
antisocial behavior~Curran & Bollen, 2001!.
In other words, significant prediction of time-
specific measures of antisocial behavior, above
and beyond the decreasing individual trajecto-
ries, from the measures of substance abuse in-
dicate that substance abuse maintains a higher
level of antisocial behavior than would be ex-
pected for that individual given his overall
pattern of antisocial behavior during young
adulthood. In this manner, the time-varying co-
variate model examines whether substance
abuse is either a marker variable for a causal
process or a causal variable itself in relation to
antisocial behavior.7

The hypothesized model with the time-
varying effects of alcohol and marijuana abuse
fit the observed data well,x2 ~1! 510.59,p5
.001, CFI5 .99, IFI5 1.0. At the age 18 and
21 assessment periods, men with more symp-
toms of alcohol or marijuana abuse reported
significantly higher levels of antisocial behav-
ior than would be expected based on their in-
dividual trajectories alone~at age 18, Zb 5 .22,
t 5 2.93,p , .001, and at age 21,Zb 5 .12,t 5
2.58,p , .001 for alcohol; at age 18,Zb 5 .23,
t 5 2.92,p , .001, and at age 21,Zb 5 .18,t 5
3.25,p , .001 for marijuana!. At the age 26
assessment, this effect of alcohol abuse was
marginally significant~ Zb 5 .25, t 5 1.83,p 5
.07!, and this effect for marijuana abuse was
nonsignificant~ Zb 5 .10, t 5 0.68,p . .10!.
These results suggest that, during the periods
when these young men experience more symp-
toms of substance abuse, they do not decline
in their antisocial behavior to the extent that
we would expect based on their antisocial be-
havior throughout young adulthood. Rather,
alcohol abuse appears to ensnare these young
men within elevated patterns of antisocial be-
havior. This effect becomes weaker as men
age through this period of crime desistance.8

To examine whether the snaring effects of
substance abuse persisted over the subsequent
measurement interval, we modified our LTM
to include~a! covariances~rather than struc-

7. Note that we were unable to include trajectories for
both marijuana and alcohol abuse in these models, as
described in the autoregression latent trajectory mod-
eling approach~Bollen & Curran, in press; Curran &

Bollen, 2001!, because of the complexity of these mod-
els with the current data structure.

8. Because the time-varying covariate model controls for
trajectories of antisocial behavior over time in this pre-
diction, the models are informed by longitudinal pro-
cesses but the prediction is primarily contemporaneous.
To examine the extent to which such predictions hold
with a reversed prediction, that is that time-specific
deviations from the underlying trajectory of antisocial
behavior predict substance abuse within time, we tested
a second model with the predictive pathways reversed.
The model provided an adequate fit to the data,x2

~1! 5 8.72,p 5 .001, CFI5 .99, with the exception of
the IFI index that indicated more problematic fit~IFI 5
.83!. Deviations in antisocial behavior from individual
trajectories did not predict alcohol or marijuana abuse
at ages 18~ Zb 5 .27 and .31,t 5 0.72 and 1.55,p . .10,
respectively! or 26 ~ Zb 5 2.42 and2.56, t 5 20.31
and 20.58, p . .10! but time-specific elevations in
antisocial behavior were associated with greater alco-
hol and marijuana abuse at age 21~ Zb 5 .55 and .26,
t 5 3.90 and 3.37,p , .01!.
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Figure 6. The time-varying covariate model testing snares hypothesis.
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tural pathways! between substance abuse in-
dices and antisocial behavior within each mea-
surement period that were constrained to be
equal within time~e.g., the age 18 covariance
between marijuana abuse and antisocial be-
havior was equated with the age 18 covari-
ance between alcohol abuse and antisocial
behavior!, and ~b! structural pathways from
substance abuse at ages 18 and 21 predicting
subsequent time-specific variations in anti-
social behavior at ages 21 and 26, respec-
tively. To identify this model, these paths were
constrained to be equal within time~e.g., the
path between age 18 marijuana abuse and age
21 antisocial behavior was equated with the
path between age 18 alcohol abuse and age 21
antisocial behavior!. The resulting model fit
the data well,x2 ~2! 5 9.50,p 5 .01, CFI5
.99, IFI5 .99. All lagged predictions of time-
specific deviations in antisocial behavior above
and beyond the influences of the underlying
trajectory process and the covariances among
substance abuse and antisocial behavior were
nonsignificant~ Zb 5 2.07, t 5 21.86 from
ages 18 to 21; Zb 5 2.06, t 5 20.95!. These
results suggest that substance abuse exerts a
contemporaneous, rather than a lagged, effect
on time-specific deviations away from indi-
vidual trajectories of antisocial behavior as pre-
dicted by the snares hypothesis.

Discussion

The current findings confirm a long-standing
but largely untested assumption in develop-
mental research on antisocial behavior; namely,
that there are significant individual differ-
ences in intraindividual patterns of crime
desistance during the transition from adoles-
cence to adulthood. Although a gradual, linear
decline in antisocial behavior typified the pro-
cess of desistance for men in the Dunedin sam-
ple, these men differed significantly from one
another both in the extent of antisocial be-
havior that they showed in late adolescence
and in the rate at which their antisocial be-
havior declined as they entered adulthood.
Moreover, alcohol and marijuana abuse each
accounted for significant interindividual vari-
ability in antisocial behavior over time through

two mechanisms. Our analyses of the launch
model showed that men with greater sub-
stance abuse at the end of adolescence showed
greater antisocial behavior across young adult-
hood, although their trajectories showed greater
decline than those of their peers. In essence,
these men started young adulthood with a very
high level of antisocial involvement and thus
they had further to fall as they desisted. Sup-
porting the snares hypothesis, we also found
that men who abused substances during young
adulthood showed greater antisocial behavior
than would be expected based on their esti-
mated individual trajectories of antisocial be-
havior over time. In other words, periods in
which men reported greater symptoms of sub-
stance abuse corresponded to elevated anti-
social behavior with respect to that individual’s
pattern of antisocial behavior over time. Fur-
ther, this conclusion was most strongly sup-
ported in our younger adult assessments. As
such, substance abuse appears to exert both
proximal and distal effects on desistance in
antisocial behavior over young adulthood.

The more distal effects of substance abuse
were consistent with research on adolescent
antisocial behavior showing that boys with
greater substance involvement are more in-
volved in antisocial behavior~Blumstein,
1995!. However, substance abuse in late ado-
lescence predicted trajectories of antisocial be-
havior that were both initially elevated but also
more steeply declining. It should be noted that
this effect of age 18 substance abuse on change
in antisocial behavior over time was modest
as groups high, medium, and low in antisocial
behavior showed rates of decrement that dif-
fered by less than one type of antisocial be-
havior over the 8-year interval. Whether or
not this finding is consistent with the predic-
tion that substance abuse forestalls crime
desistance depends on how desistance is de-
fined. If crime desistance is defined as rate of
intraindividual decline in antisocial behavior
over time, then our finding is counter to the
launch prediction. However, this pattern of
change must also be considered within the nor-
mative pattern of desistance in antisocial be-
havior that typifies this period.As such, if crime
desistance is defined as a reduction in anti-
social behavior back to a normative baseline
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consistent with the general population, then
our finding is consistent with the launch pre-
diction as individuals with greater age 18
substance abuse consistently show elevated
antisocial behavior over young adulthood com-
pared to their peers. Given the latter interpre-
tation, the role of substance abuse may vary
over development such that it presages accel-
erated growth in antisocial behavior when the
overall pattern is one of escalation~in adoles-
cence! and it hinders desistance when the over-
all pattern is one of deceleration~in young
adulthood!. Which of these definitions of
desistance are most useful in addressing which
questions about the development of antisocial
behavior is a matter for further debate.

We also found support for the snares hy-
pothesis. The mechanism of the snares hypoth-
esis occurs within the individual such that
substance abuse predicts greater time-specific
elevations in antisocial behavior above that
expected based on each individual’s own esti-
mated trajectory of antisocial behavior over
time. In other words, within those time peri-
ods when these men reported elevated sub-
stance abuse, they also showed more antisocial
behavior than we would expect given their
overall pattern of antisocial behavior through-
out young adulthood. In this manner, sub-
stance abuse acted as a snare or vulnerability
factor, actively retarding the normative pat-
tern of crime desistance.

In contrast to this focus on snares, previous
studies have shown that protective factors such
as entry into good marriages or good jobs serve
to reduce involvement in antisocial behavior
over young adulthood~see Laub & Sampson,
2001!. The distinction between such protec-
tive and ensnaring factors highlights the dif-
ferent impact that these two sets of factors
have on young adults’ lives. The ensnaring ac-
tion of substance abuse is an important ele-
ment in the matrix of causal mechanisms
contributing to the process of crime desistance.
Substance abuse may interfere with the nor-
mative tasks of young adult development by
entrenching young adults within antisocial pat-
terns of behavior~Miczek, DeBold, Haney,
Tidey, Vivian, & Weertz., 1994; Reiss & Roth,
1993!, by increasing their likelihood of en-
countering other potential snares~e.g., edu-

cational problems or incarceration, Sher &
Gotham, 1999; Vaillant, 1995!, and by reduc-
ing their likelihood of gaining access to protec-
tive factors along the way~e.g., good marriages;
Bachman et al., 1997; Leonard & Rothbard,
2000!. Consistent with this developmental pat-
tern, previous theorists have used the term “can-
alization” in reference to such developmental
trajectories characterized by accumulating risk
factors that narrow opportunities for change and
reinforce continued difficulties in adaptation
~Cairns & Cairns, 1994!.

These direct time-varying effects of sub-
stance abuse on antisocial behavior, however,
appeared to weaken with age. Although addi-
tional assessments of these men into later adult-
hood are needed to further test this trend, the
developmental relevance of substance abuse
as a snare for antisocial behavior is consistent
with previous work emphasizing the height-
ened dangers of substance abuse for adoles-
cents and young adults compared with their
older counterparts~Baumrind & Moselle,
1985!. Whether such developmental sensitiv-
ity is conveyed via the context of young adult-
hood, which promotes prosubstance using
attitudes and opportunities, the physiological
impact of first initiated heavy substance in-
volvement, or some other mechanism is a mat-
ter for further study.

Regardless, we found similar ensnaring
effects in relation to both alcohol abuse and
marijuana abuse, suggesting that the snares hy-
pothesis is a robust effect with respect to these
substances. However, parallel findings do not
necessarily indicate that similar mechanisms
account for the effects of alcohol and mari-
juana abuse on antisocial behavior. Rather, dif-
ferent mechanisms may be present for each.
For example, growing dependence on illicit
drugs such as marijuana may serve to en-
trench young adults within an illegal economy
where antisocial behavior is required for main-
taining substance use~Blumstein, 1995!. In
contrast, alcohol abuse may be a more proxi-
mal influence in which repeated, heavy use of
alcohol results in greater disinhibition and im-
paired judgment, together increasing the like-
lihood of antisocial activity~Bushman &
Cooper, 1990; Taylor & Chermack, 1993!. That
we cannot here distinguish among these mech-
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anisms is a limitation of the current study that
offers an avenue for future research.

As evidenced by the present findings, latent
trajectory modeling offers a powerful alterna-
tive to traditional methods that study change
over time and that examine hypotheses about
intraindividual development. Using these tech-
niques, the current study offers significant in-
sights into the developmental associations that
may emerge over time between substance abuse
and antisocial behavior. These hypotheses sug-
gest a direction of causality in which substance
abuse serves to maintain engagement in anti-
social behavior. Alternatively, the direction of
effect may be reversed, reflecting self-selection
in which the maintenance of antisocial behav-
ior over time increases the likelihood of sub-
stance abuse. This possibility cannot be ruled
out for our test of the launch hypothesis. How-
ever, although self-selection and the snares hy-
pothesis may coexist~Moffitt, 1993!, results
from our time-varying covariate analyses offer
evidence that self-selection does not account for
the impact of snares as an impediment to crime
desistance during young adulthood. Because
predictions of antisocial behavior within time
held above and beyond predictions based on the
underlying trajectory of individual behavior, ef-
fects of substance abuse on antisocial behavior
were residualized from the effect of continuity
and developmentally normative change in anti-
social behavior over time. Thus, previous anti-
social behavior cannot account for these
associations.

We offer this conclusion in the context of
limitations in the current study. First, longitu-
dinal studies of desistance suffer from the lack
of information beyond the study window, leav-
ing open to question whether those showing
decelerated antisocial behavior will continue
on a path toward cessation or later return to
further antisocial behavior~Laub & Sampson,
2001!. Second, we sampled eight behaviors
from among those that index antisocial behav-

ior during young adulthood. The extent to
which substance abuse varies as an ensnaring
factor across other types of antisocial behav-
iors is a question left for future study. Third,
we have focused on the ensnaring role of
substance abuse among men. However, differ-
ences in the timing and, potentially, the pre-
dictors of crime desistance suggest that
gender-specific hypotheses may need to be
tested to more fully understand the normative
process of desistance in women as well as men
~Moffitt et al., 2001!. Fourth, we have studied
only one cohort in one part of the world and
the findings require replication, although we
have good reason to be optimistic because pre-
vious findings fromtheDunedinStudyhave rep-
licated in and generalized to other samples and
developmental settings~e.g., Moffitt, Caspi,
Silva, & Stouthamer–Loeber, 1995!. Fifth, al-
though the present study identified the snaring
effects of both alcohol abuse and marijuana
abuse, further research is needed to explore
the mechanisms that mediate these effects.

Although not a goal of the current study,
mechanisms accounting for covariation be-
tween substance abuse and antisocial behav-
ior are informed by the current findings. That
substance abuse may also result from anti-
social behavior, that they may unfold in recip-
rocal relation to one another, and that they may
travel together over time as covaried trajecto-
ries influenced by a shared etiological factor
are potential relations that may stand in con-
cert with support from the current study for
substance abuse as an influence on crime
desistance. What is apparent, for now, is that
substance abuse forestalls the normative de-
cline in antisocial behavior that typifies young
adulthood. By implication, clinical inter-
ventions that effectively reduce substance
abuse may lower participation in crime among
young people, hasten desistance, and help to
smooth the transition from adolescence to
adulthood.
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