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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 Studil = 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 transito show that both prevalence and incidence of
tions in normative behavior over the early lifeoffending appear highest during late adoles-
course, young adulthood marks a significantence and begin to drop off only in young or
shift from a pattern of increasing antisociakmerging adulthootBlumstein, Cohen, & Far-
behavior in adolescence to emerging derington, 1988; Farrington, 198@Although the
sistance. The study of crime desistance offege-related decline in antisocial behavior re-
a unique perspective on the developmental imnains the least understood developmental pro-
terplay between substance abuse and antess in life-course research on crime and
social behavior during young adulthood. Ongsychopathology(Laub & Sampson, 2001

of the most robust empirical observations imecent studies suggest that substance abuse is
the study of antisocial behavior, the age-highly related to antisocial behavior during this
crime curve, plots rates of crime against agperiod of desistancé~ergusson & Horwood,
2000; Huang, White, Kosterman, Catalano, &
Hawkins, 2001; Krueger, Hicks, Patrick, Carl-
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potential for individual differences in de-have employed only two time points to test
sistance. Second, we examined two hypotlwhether various factors reduce antisocial be-
eses describing the role of substance abusehavior relative to an initial assessment point
the normative pattern of desistance from antilBushway et al., 2001; Laub & Sampson, 2001;
social behavior during young adulthood. WeMoffitt, 1993; but also see Horney, Osgood,
examined both of these questions in the cor& Marshall, 1995; Laub, Nagin, & Sampson,
text of a longitudinal study, where we havel998; Nagin, Farrington, & Moffitt, 1995; Na-
repeatedly assessed a cohort of men over gm & Land, 1993; Piquero, Brame, Maze-
8-year period as it made the transition fronrolle, & Haapanen, 2001However, to define
adolescence to adulthood. desistance as a developmental process or slow-
ing rate of antisocial behavior over time, we
need analytic methods that test trajectories of
The Process of Crime Desistance behavior assessed repeatedly within the pe-
riod when desistance occuis., young adult-
Several writers have posited that the pophood for men. Newly introduced statistical
ulation pattern of crime desistance in youngnethodge.g., growth curve modelsneet this
adulthood varies in a systematic way acroswiterion, but such methods require at least three
individuals, such that desistance is an individrepeated measures to define individual trajec-
ualized process characterized by a decline tories of changéRogosa & Willett, 1985 In
antisocial behavior over time that eventuallythe present study, we examined individual dif-
leads to termination or the end of antisocialerences in desistance using recently available
activity (Bushway, Piquero, Brody, Cauff- data that include self-report measures of anti-
man, & Mazerolle, 2001; Piquero, Blumsteinsocial behavior and three occasions of mea-
Brame, Haapanen, Mulvey, & Nagin, 2001 surement in young adulthood. As such, we
That s, there are hypothesized to be interindprovide a timely, unique, and strong test of
vidual differences in intraindividual change inwhether the population age—crime trajectory
antisocial behavior over timg.aub & Samp- masks individual variability in desistance for
son, 2001; Moffitt, 1998 Although prior stud- men.
ies are consistent with this hypothesis, this
work has largely relied on measurement strat-
egies, research designs or analytic techniqui@e Role of Substance Abuse
that are suboptimal to test hypotheses aboBuilding on this initial question, we tested two
desistance(Bushway et al., 2001; Laub & hypotheses concerning the role of substance
Sampson, 2001; Moffitt, 1993 abuse in the process of crime desistance in
For example, antisocial behavior has ofteoung adult men. Here we distinguish be-
been assessed through criminal justice recor@geen antisocial behavior, defined as behav-
that, unlike self-report measures, introduce thigrs that show a “disregard for, and violation
risk that declining rates of antisocial behavioof, the rights of others” according to the
over time will reflect the impact of incarcera-Diagnostic and Statistical Manual of Mental
tion, learning to evade detection through exbisorders, 4th ed., Text revisigpSM-1V-TR
perience, change fromillegal to legal antisocighmerican Psychological Association, 2000,
activities, or ongoing antisocial behavior thap. 701), and substance abusélany studies
does not lead to arrest. Although self-reporéstablish significant covariance between sub-
measures may introduce their own bi@ab-
inski, Hartough, & Lambert, 2001; Huizingas, aithough some theorists may consider substance abuse
& Elliot, 1986), this effect is thought to be to be merely a form of antisocial behavior, research in
constant over time, and thus not to distort the the alcoholism field suggests that this may not always

longitudinal pattern of crime desistance thatis Pe the caséas represented in the varying subtypes of
commonly observed alcoholism that may not include antisocial behavior;

. . . Zucker, 1986. In the current manuscript, we focus on
Moreover, research designs in previous stud- these two constructs as separable, although we recog-

ies have historically been cross-sectional or nize that they may be related hierarchically as well.
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stance abuse and antisocial behavior in yourgistance such thatort-termalterations in the
adulthood. Mechanisms that may account fazourse of antisocial behavior are impacted by
this covariation are many, but include the causalubstance abuse. Both models consider indi-
role of substance abuse in fueling antisocialidual differences in crime desistance, but they
behavior, the causal role of antisocial behawsuggest alternative, although not necessarily
ior in leading to substance abuse, reciprocaicompatible, mechanisms through which sub-
influences between substance abuse and argtance abuse influences trajectories of anti-
social behavior, and shared variance due tosicial behavior over time. As such, although
common risk factor(e.g., genetic liability. both are consistent with Moffitt’s original def-
Moreover, the prominence of any one mechdhnition of snares, here we distinguish between
nism may vary over subpopulations of interthe two. Together the testing of these develop-
est. However, our focus here is not on whatental hypotheses has the potential to provide
accounts for covariation between substanczucial information about individual differ-
abuse and antisocial behavior more generallgnces in the process of crime desistance that
but rather on the role that substance abuse mayay help to identify factors that promote
play in understanding crime desistance as @esistance or forestall it.
specific phenomenon of interest. At times we
consider this relation to be potentially c:ausalrhe launch model
and at others we consider how substance abuse
may serve as a marker for a process impactirigerhaps the most common method for exam-
crime desistance. By focusing on the impadhing individual development over time, the
of substance abuse on crime desistance we réaunch method is “analogous to a catapult, in
ognize that we imply a direction of influencewhich the initial forces of the contextual an-
that may reflect only part of the complexitytecedent are the major determinants of the
underlying the more general relation betweeshape of the curve of the outcoméinder-
these two constructs. Nonetheless, it is thisian & Skinner, 1992, p. 166In such mod-
very relation that is most likely to inform theo- els, launching factors serve as distal predictors
ries of crime desistance specificafly. of change over time under the assumption that
In this regard, we proposed two hypothesesuch time-lagged influences are more salient
in which substance abuse acts as a snare tipaedictors of course than are time-varying or
serves to entrench young adults in prolongecontextual factors. The role of such distal fac-
patterns of antisocial behavior during a periodors, although often described in causal terms,
of normative desistance. Building on this conmay also be one of early identification that
ceptualization of developmental snares as irbelies the effects of selection resulting from
troduced by Moffitt (1993, here we further prior developmental processes. In either case,
distinguish between two mechanisms througtvhen applied to the study of crime desistance
which such factors may act. The first, capand substance abuse in young adulthood, this
tured by the “launch” hypothesis, posits thamodel posits that early signs of substance abuse
substance abuse early in young adulthood mayedict maintenance of elevated antisocial be-
both identify young men who are onlang- havior over young adulthood. This prediction
termcourse of elevated antisocial behavior as thus concerned with individual differences
well as set men on such a course. The second,the intercepts and slopes characterizing the
for which we retain the term “snares” hypoth-trajectories of antisocial behavior over time
esis, posits that substance abuse acts througee Figure L
a series of proximal influences on crime de- Previous studies show support for the launch
model as an explanation for antisocial behav-
ior during adolescence, when such trajectories

2. We also recognize thatignoring the complexity ofsucrileﬂect arise in antisocial behavior. For exam-
larger sets of relations can result in biased findings

without due attention to this context in analytic strat-ple’ Munson, McMahon, and Splek@O_O])
egies. We further consider this issue in the presentghowed that greater maternal depression pre-

tion of our statistical models. dicted steeper escalations in children’s exter-
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ONE INDIVIDUAL'S
ANTISOCIAL TRAJECTORY
BEHAVIOR

AVERAGE

GROUP

TRAJECTORY

TIME

B Denotes time-specific deviations of observed measures of antisocial behavior relative to
an individual's own trajectory (i.e., the focus of the snares hypothesis predictions).

Denotes variations in the slope of an individual's trajectory of antisocial behavior
- about the average slope of the group's trajectory of antisocial behavior
(i.e., the focus of the launch hypothesis predictions).

@ Denotes observed repeated measures of antisocial behavior at three time points.

Figure 1. A contrast of the snares versus launch hypotheses.

nalizing symptoms over time, especially amonghg young adulthoo@Horney et al., 1995; Laub
children with avoidant insecure attachmentset al., 1998; Quinton, Pickles, Maughan, &
However, to our knowledge, the role of subRutter, 1993. The second set may be called
stance abuse as a launching factor in yourignsnaring” factors in that they interfere with
adulthood, when the expected pattern is dehe normative deceleration of antisocial behav-
sistance, has yet to be examined. 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
In the work of developmental criminologistssnares alter the normative course of antisocial
and life-course researchefsaub & Samp- behavior when they or their sequelae are
son, 2001; Moffitt, 1998 two sets of factors present. Unlike protective factors, the impor-
have been implicated in desistance. The firgance of snares in the maintenance of anti-
set is often called “protective” factors in thatsocial behavior has rarely been empirically
they hasten the process of desistance amorgaluatedalthough see Piquero, Brame, et al.,
men at risk for continued antisocial behavior2001).

Research focusing on protective effects has Ensnaring factors and protective factors are
attributed reductions in antisocial behavior durthought to play different roles in modifying
ing young adulthood to the acquisition of adulantisocial behavior during young adulthood
roles and responsibilities that are incompaticRutter, 1987. Although the protective influ-
ble with an antisocial lifestyle and to changences offered by a good marriage or a good
in the social bonds and social controls thgbb may serve to actively promote desistance
accompany such adult rolélsaub et al., 1998; during young adulthood, snares may serve to
Sampson & Laub, 1993Supporting the role actively retard desistance during young adult-
of protective factors in crime desistance, sevhood. As such, a “snare” is posited to be more
eral recent studies suggest that reduced ithan merely the opposite of a protective fac-
volvement in antisocial behavior coincides withtor. By distinguishing between these two in-
entry into good marriages and good jobs duifluences, we are able to differentiate how the

The snares hypothesis
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presence of various factors impacts younthese pathways may result in greater anti-
adults’ lives directly. This distinction also hassocial behavior for those who abuse sub-
important potential implications for interven-stances during a developmental period in which
tions. For example, desistance research thatost individuals are curbing their involve-
focuses on protective factors in marriage anthent in deviant behavior. Across these path-
at work necessarily suggests that interverways, substance abuse may serve as either a
tions should focus on acquiring and promotmarker variable for a process influencing sub-
ing new adult roles and responsibilities. Instance abuse or as either a direct or indirect
contrast, research that focuses on snares sugusal factor. Our goal here is not to dis-
gests that, if snares can be identified, intervertinguish these roles of substance abuse but
tions should focus on removing those barriersather to examine whether there is support
to crime desistance that are likely to impede &r substance abuse to function in any one of
healthy transition to adulthood. these roles based on its prediction of crime
Despite their potential importance for in-desistance.
terventions targeting antisocial behavior, to our In contrast to the launch hypothesis, this
knowledge, little research has examined sudbasic prediction of the snares hypothesis is
protective factors and no research has directlyoncerned with time-varying deviations in anti-
tested the snares hypothesis. The paucity ebcial behavior away from the expected pat-
studies focusing on these factors is expectddrn of desistance over time. Whereas snares
given the relatively recent introduction of theare expected to alter time-specific variation
constructs to the literature and the lack of datan antisocial behavior within the course of
sets that can meet demands noted earlier fdesistance, launching factors provide a more
studies of desistance to include self-report daglobal prediction in which substance abuse al-
assessed repeatedly during young adulthooi@rs the actual trajectory of antisocial behav-
Nonetheless, substance abuse has been hypatti-(see Figure L However, the launch and
esized to be a potent sna(dloffitt, 1993). snares hypotheses are not necessarily incom-
Several mechanisms may account for the ematible; for example, substance abuse early in
sharing role of substance abuse within trajegroung adulthood may both decelerate an indi-
tories of antisocial behavior. First, substanceidual’s overall pattern of crime desistance
abuse has been associated with difficulties irelative to others during this perigd launch
conventional adult roles, the same protectivprediction and increase the likelihood of anti-
factors that have been found to precedsocial behavior within certain points in young
desistance in antisocial and criminal behavioadulthood relative to that individual’'s ex-
(e.g., good marriages; Bachman, Wadswortlpected level of antisocial behaviéa snares
O’Malley, Schulenberg, & Johnston, 1997 prediction). By examining these hypotheses
Leonard & Rothbard, 2000 Second, sub- intandem, we hope to better elucidate the mul-
stance abuse has been associated with intéiple roles that substance abuse may play in
rupted education and incarceratio8her & crime desistance during young adulthood.
Gotham, 1999; Vaillant, 1995both of which
have_ been prop(_)sed as _addltlonal snares for.ﬁ-1e Current Study
stalling normative desistance. Third, sub-
stance abuse may reflect a physiologicdh sum, we examined two hypotheses about
dependence that motivates antisocial behavitiie effect of substance abuse on desistance in
necessary to purchase, obtain, and use sumtisocial behavior during young adulthood.
stances. Fourth, the social nature of substanéérst, we tested whether the pattern of de-
abuse during young adulthood may serve teistance that typifies the population trajectory
maintain common activities and ties with aof antisocial behavior among males over young
deviant peer context. Fifth, the disinhibitingadulthood masks significant individual vari-
properties of alcohol and other drugs may inability. Second, we tested whether the role of
crease the odds that poor judgment and impusdcohol and marijuana abuse in young adults’
sivity will lead to antisocial activities. Each of antisocial behavior could be explained through
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either a snares or a launch hypothesis. Accorthe Dunedin cohort to other settings, see Mof-
ing to the snares hypothesis, alcohol and mafitt, Caspi, Rutter, and Silv&20021.
ijuana abuse account for heterogeneity in young For the current study, men with incomplete
adults’ antisocial behavior by acting as snareslata at age 18n = 64) or who were missing
increasing the odds that young adults will showlata at both ages 21 and 26 = 10) were
time-specific elevations in antisocial behavioomitted from analyseffinal n = 461 of 535
above their underlying propensity for anti-male respondents at age 18, including 438 with
social behavior over time. The launch hypotheompleted data and 23 with partially missing
esis examines whether substance abuse eadligta. Thet tests showed no significant differ-
in young adulthood marks a distinct overaliences between retained and omitted cases,
course of antisocial behavior that follows. Bywhere available, on antisocial behavior, alco-
testing these hypotheses, we examine assunfml symptoms, or marijuana symptoms at ages
tions about crime desistance and maintenand8, 21, or 26. Detailed analyses comparing
and offer a more refined specification of thegroups of study members who did not take
association between substance abuse and ap@rt in assessments versus those who did on a
social behavior over time. variety of family and individual characteris-
tics have revealed no group differences as re-
ported in Moffitt et al.(2001).
Method

Participants Measures

Participants are members of the Dunedin MultiAlcohol abuse and marijuana abuse were as-
disciplinary Health and Development Study, aessed by symptoms from the Diagnostic In-
longitudinal investigation of health and behavierview Schedul€DIS; Robins, Helzer, Cottler,
ior in a complete birth cohor(Silva & Stan- & Goldring, 1989. The DIS was adminis-
ton, 1996. The study members were born intered to participants at ages 1BIS-III-R),
Dunedin, New Zealand, between April 19721 (DIS-IlI-R), and 26(DIS-1V). Antisocial
and March 1973. Of these, 1,037 child(®i% behaviors were assessed via the self-report of-
of eligible births, 52% malgsparticipated in fending interview, which ascertains illegal be-
the first follow-up assessment at age 3, andaviors and conduct problenidloffitt, Silva,
they constitute the base sample for the remaihynam, & Henry, 1994, Antisocial behaviors
der of the study. Cohort families represent thand substance abuse symptoms were ascer-
full range of socioeconomic status in the gentained on the same day but in separate, coun-
eral population of New Zealand’s South Isterbalanced sessions conducted by interviewers
land and are primarily White; fewer than 7%who were blind to the other assessment. Be-
self-identified at age 18 as Maori or Pacificcause we were interested in examining changes
Islanders. Assessments have been conductiedoth the mean and variance of behavior over
at ages 3n = 1,037, 5(n =991, 7 (n = time, continuity in item content for each scale
954), 9 (n= 955, 11(n= 925, 13(n= 850, was very important. For this reason, parallel
15(n =976), 18(n =993, 21(n=961), and items were selected from each assessment age
most recently at age 26 = 980, 499 males, to measure antisocial behavior, alcohol abuse,
96% of living cohort membejs The current and marijuana abuse.
study focused on self-report data gathered from
men at ages 18, 21, and 26. Rates of diag-
nosed conduct disorder, substance depesi-Although the Dunedin study has a rich array of mea-
dence, and self-reported delinquent offending sures extending down to age 3, our constraint for par-
in New Zealand were similar to those ob- allel measurement and our focus on the desistance
tained for surveys of same-age epidemi- chgracterizing antisocial behavior i_n young adulthood
- : ) guided us to focus on ages 18-26 in the current study.
ological samples in the United States; for This aiso allowed for a specific empirical test of our
documentation supporting generalization from theoretical questions of interest.
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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 195 157 150 063 107 108 232 354 278
SD 159 171 146 161 202 198 285 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,= 440—-461 across correlations reported above; all correlations are significant at
p < .000.

Antisocial behavior.We used eight parallel marijuana abuse and dependence across the
items assessing conduct disord®&SM-IV- three assessments. These symptoms largely re-
TR, American Psychiatric Association, 2000 flect those for substance abuse and depen-
to create a variety score for antisocial behavdence as stated in tlSM-IV-TR(e.g., unable

ior within each period. Variety scores indexto stop using, tolerance, continued use despite
the total number of different forms of anti-health or social problems; American Psychiat-
social behavior in which a participant has enric Association, 2000 Each symptom was
gaged as opposed to, for example, the totabded as present or absent within the previous
frequency of antisocial acts. Previous studiegear. The total number of symptoms endorsed
suggest that variety scores may better refleébr each scale served as the alcohol abuse and
the extent or severity of antisocial involve-marijuana abuse scores, respectively, for the
ment and these scores are consistent withcarrent study. Table 1 contains psychometric
diagnostic approach to assessing conduct proproperties for these variables.

lems (Gottfredson & Hirschi, 1995; Robins,

1978. Our variety scores were the total num-

ber of forms of antisocial behavior in WhiChResultS

each participant had engaged over the past

twelve months. Eight forms of antisocial be/\Nalytic strategy

havior were assessed, including breaking ang} test our hypotheses, we examined a series
entering, destroying propertffilegal acts of of |atent trajectory model TMs). LTMs, also
vandalism, fighting (simple assault, aggra- referred to as growth curve analyses or random-
vated assault, or gang fightingsetting fires - gffects modeling, extends latent variable analy-
(arson, lying (criminal fraud, stealing with geg within the structural equation modeling
confrontation(robbery, stealing without con- framework to provide a flexible tool for test-
frontation (criminal thef), and carrying or ing hypotheses of change over time and pre-
using a weapon. Psychometric properties Qfictors of such changéMcArdle, 1988;
the resulting variables are reported in Table Jyeredith & Tisak, 1984, 1990 First, we es-
timated an unconditional linear growth model
Substance abusélineteen items from the DIS to examine whether the characteristics of in-
assessed symptoms of alcohol abuse and d#ividual trajectories of antisocial behavior var-
pendence and 10 items assessed symptomsed across men. Second, we tested the launch
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hypothesis through a conditional LTMinwhich18, 21, and 26. Two latent factors were esti-
substance abuse at age 18 served as an exotgted: one to define the intercept of the de-
enous predictor of change over time in antivelopmental trajectory of antisocial behavior
social behavior. Third, we tested the snare@vith all factor loadings fixed to 1)) and one
hypothesis through a time-varying covariatéo define the linear slope of the trajectdwyith
LTM that considers the repeated measures fdictor loadings set to 0, 3, and 8 to define an
substance abuse as time-varying covariates amnual metric of timg This model is pre-
test their time-specific influences on antisociasented in Figure 2. A mean was estimated for
behavior above and beyond the influence of eadhe intercept and slope factors, and these val-
individual's underlying trajectory of antisocial ues represented the mean model-implied
behavior. The time-varying covariate LTM al-developmental trajectory pooled over all indi-
lows for a direct test of our hypothesis abouviduals. A variance was also estimated for the
developmental snares given the simultaneoustercept and slope factors, representing the
estimation of(a) variability across men in in- degree of individual variability in trajectories
dividual trajectories of antisocial behavior andaround the group mean values. The covari-
(b) the association of substance abuse withtimence between the two factors represented
specific deviations away from this predicted trathe covariation between initial level and rate
jectory foreach man'’s antisocial behavior withirof change. Larger variance estimates imply
time (see, e.g., Bryk & Raudenbush, 1992greater individual variability in the starting
p. 151; Curran & Hussong, 2002; Curranpoint and the rate of change over time. Fi-
Muthén, & Harford, 1998 nally, residual variances were estimated for
To avoid bias due to the limited attrition ineach repeated measure, and these values rep-
the sample, we estimated all models using thesented variability in the time-specific mea-
direct maximum likelihood procedure avail-sures not accounted for by the underlying
able in Mplus(Muthén & Muthén, 1998and random trajectories.
thus included all cases who had complete data The unconditional LTM presented in Fig-
at age 18 and at least one subsequent tinee 2 was estimated and found to fit the ob-
point(final n = 461).* The adequacy of model served data welly? (1) =9.31,p=.002, IFI=
fit was evaluated using the likelihood ratio test98, CFl=.98. The means of the latent factors
(i.e., model chi squajeand associateplvalue. showed thatthe model-implied trajectory for the
Given that our large sample size may lead tgroup was characterized by a significant inter-
excessive power of the chi-square test to deept of 1.90 different types of antisocial behav-
tect even small misspecificatioridlacCal- ioratthe firsttime periodt=26.33,p<.002),
lum, 1990, we also used two incremental fitand a significantly decreasing slope of .05 units
indices that are less dependent on sample sizeer yearn(t = —5.84,p < .001; see Figure)3
the comparative fit indekCFl; Bentler, 1999 Thus, the model-implied mean rate of anti-
and the incremental KIFI; Bollen, 1989. social behavior significantly decreased from
1.90 to 1.50 types of behavior over the period
of study. Further, significant variance estimates
Trajectories of antisocial behavior for both the interceptyy = 1.77,t = 8.96,p <
in young adulthood .001) and slop&(yy = 0.02,t = 2.69,p < .01)
factors indicated substantial interindividual vari-

To examine the fixed and random componen bility in intraindividual developmental trajec-

of growth in antisocial behavior, we estimate ories of antisocial behavior. Finally, the

an uncond|t|_ona! LTM for_the repeated meahegative correlation between the intercept and
sures of antisocial behavior reported at agessfope factordr = —.44,t = —3.20,p < .01)

indicated that higher initial values were asso-

4. Comparisons were made for all analyses when the ecf:‘lated with steeper decreases over time

fects of missing data were estimated using maximum .
likelihood in Mplus versus with results using listwise Overall, these results indicate that the mean

deletion. Parameters changed only slightly and no sul€velopmental trajectory of antisocial behav-
stantive differences were found across approaches. ior for the sample is significantly decreasing
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! } !

Age 18 Age 21 Age 26
Antisocial Behavior| | Antisocial Behavior] | Antisocial Behavior

Antisocial
Behavior
Slope

Antisocial
Behavior
Intercept

Figure 2. The unconditional growth model for antisocial behavior.

over time, consistent with previous findingsgreater than 0 13% showed no change and
on the age—crime curve. However, we als84% showed increasing slopes. These results
found that there are substantial individual diffurther underscore the notable variation in in-
ferences in both the initial level and rate ofdividual trajectories. Although the growth tra-
change over timé Figure 4 depicts such vari- jectories explained 70, 49, and 78% of the
ation by plotting the intercept and slope valvariance in the time-specific indicators of anti-
ues for each participant’s estimated trajectorgocial behavior at ages 18, 21, and 26, respec-
against one anoth&rThese trajectories weretively, significant residual variances remained
estimated by conducting separate regressi@t each age. Thus, the underlying trajectory
models within each case with complete datgrocess is accounting for only a portion of the
As indicated, 53% of participants showed deebserved variability in antisocial behavior
creasing trajectories over timg.e., slopes within each time period.

5. To examine whether men who were incarcerated dur-
ing the 12-month periods before assessments at agéest of the launch hypothesis
21 and 26 accounted for this pattern of desistance
(Piquero, Blumstein, etal., 200wve reestimated these \AWe next estimated a conditional LTM that
models dropping the 14 men who had been incarcefagtad the hypothesis that substance abuse at
ated for more than 1 month prior to either assessment :
point. No meaningful changes in the findings oc-a9€ 15_3 predIC'FS a slowed or dampened pattern
curred. We also reestimated these models to explof desistance in the overall developmental tra-
whether cases that showed a notable drop in antisocifgctory of antisocial behavior over young adult-
behavior at age 21 relative to ages 18 and 26 served gpod. In other words, this model tested whether
influential outliers. Again, no meaningful changes inthe magnitude of intercepts and slopes under-
the findings occurred. . . . . . .

6. Note that these individual case by case estimates a'r>é'”9 antisocial behavior varied as a _f_unCtlon
for descriptive visualization purposes only. See carOf age 18 substance abuse. Both marijuana and

rig, Wirth, and Currar(in press for further details. ~ alcohol abuse at age 18 were included as ex-
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ogenous predictors of the intercept and slopi to the data,y? (3) =11.33,p = .01, CFI=

factors defining the trajectories of antisocial99, IFlI= .99. Greater alcohol and marijuana
behavior over ages 18, 21, and K&e Fig- abuse at age 18 both significantly predicted
ure 5. The resulting model provided a goodhigher intercepts of the trajectories of anti-
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Figure 5. The conditional latent trajectory model testing launch hypothesis.

social behaviok 8 = .44,t = 9.63,p < .001, interactions in multiple regressions and for-
andB = .40,t = 8.81,p < .001, respectively mally recognizes the interaction inherent in
Both marijuana 8 = —.21,t = —3.24,p < these models between time and substance
.002) and alcohol 8 = —.19,t = —2.86,p < abuse, reflected in the growth factor predic-
.001) abuse were also negatively related to theon (Curran, Bauer, & Willoughby, in pregs
slope of the antisocial behavior trajectories, Results indicated that men with the highest
meaning that higher age 18 substance abusebstance symptoms at age 18 also showed
predicted lower or increasingly negative slopsteeper negative slopes in their trajectories of
values. Because such negative predictions maytisocial behaviaiM = —.03,—.02, and-.01
reflect a variety of relations, we further probedor those high, medium, and low in substance
this effect by plotting model-implied trajec- abuse atage 18, respectiveblthough this find-
tories of antisocial behavior one standard deng reflects a change of less than one type of
viation above and below the mean of thentisocial acts difference between each of the
predictor(i.e., substance abuserhis proce- three groups over the 8-year period. Impor-
dure is similar in many respects to probingantly, probing of this relation by recoding the
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trajectory factors such that the intercept factor The hypothesized model with the time-
represents average antisocial behavior at age 2érying effects of alcohol and marijuana abuse
alsorevealed that menwho reported greater sutitthe observed data well? (1) = 10.59,p =
stance abuse at age 18 showed greater an¥01, CFl= .99, IFI = 1.0. At the age 18 and
social behavior ateventhe finaltime poifjs= 21 assessment periods, men with more symp-
.17 and .09z=5.13 and 4.80 for marijuana andtoms of alcohol or marijuana abuse reported
alcohol abuse, respectively,< .001). Taken significantly higher levels of antisocial behav-
together, these results indicate that men elér than would be expected based on their in-
vated in substance abuse at age 18 reportdividual trajectories alonéat age 183 = .22,
higher initial levels of and steeper decreases in= 2.93,p < .001, and at age 2B = .12,t =
antisocial behavior over time, but were signif2.58,p < .001 for alcohol; at age 18 = .23,
icantly elevated in antisocial behavior across atl= 2.92,p < .001, and at age 28 = .18,t =
periods of observation. 3.25,p < .001 for marijuana At the age 26
assessment, this effect of alcohol abuse was
marginally significan{ 3 = .25,t = 1.83,p=
.07), and this efject for marijuana abuse was
The extent to which substance-abuse symmonsignificant(8 = .10,t = 0.68,p > .10).
toms account for time-specific elevations in antiThese results suggest that, during the periods
social behavior over young adulthood wagvhen these young men experience more symp-
examined through a time-varying covariatéoms of substance abuse, they do not decline
model in which indicators of substance abusi# their antisocial behavior to the extent that
(e.g., alcohol and marijuana abyis¢ ages 18, we would expect based on their antisocial be-
21, and 26 served as predictors of within-timd&avior throughout young adulthood. Rather,
individual variability in antisocial behavior that alcohol abuse appears to ensnare these young
is not accounted for by the underlying individ-men within elevated patterns of antisocial be-
ual trajectories of such behavitsee Figure 6 havior. This effect becomes weaker as men
and Curran et al., 1998, for more dejailhis age through this period of crime desistafice.
strategy evaluates whether higher levels of sub- To examine whether the snaring effects of
stance abuse uniquely predict a time-specifigubstance abuse persisted over the subsequent
elevation or “shock” in antisocial behaviormeasurement interval, we modified our LTM
above and beyond what is expected based ¢@ include(a) covariancegrather than struc-
the individual-specific underlying trajectory of
antisocial behaviofCurran & Bollen, 2001 Bollen, 2003, because of the complexity of these mod-
In other words, significant prediction of time-  els with the current data structure.
specific measures of antisocial behavior, above Because the time-varying covariate model controls for
and beyond the decreasing individual trajecto- g_a]gctorles of antisocial _behaworovertlm_e |n‘th|s pre-
. . diction, the models are informed by longitudinal pro-
ries, from the measures of substance abuse IN-cesses but the prediction is primarily contemporaneous.
dicate that substance abuse maintains a higherro examine the extent to which such predictions hold
level of antisocial behavior than would be ex- with a reversed prediction, that is that time-specific
pected for that individual given his overall deviati_ons from the underlying traje_ctqry_of antisocial
pattern of antisocial behavior during young behaworpredlctsqbstance apu§eW|th|nt|me,wetested
. . : a second model with the predictive pathways reversed.
adulthood. Inthis manner, the time-varying co- 1ne model provided an adequate fit to the daga,
variate model examines whether substance (1) = 8.72,p = .001, CFI= .99, with the exception of
abuse is either a marker variable for a causal the IFl index that indicated more problematic(liEl =

process or a causal variable itself in relation to .83). Deviations in antisocial behavior from individual
: . - trajectories did not predict alcohol or marijuana abuse
antisocial behaviof. atages 184 = .27 and .31t = 0.72 and 1.55p > .10,
respectively or 26 (8 = —.42 and—.56,t = —0.31
7. Note that we were unable to include trajectories for and —0.58,p > .10) but time-specific elevations in
both marijuana and alcohol abuse in these models, as antisocial behavior were associated with greater alco-
described in the autoregression latent trajectory mod- hol and marijuana abuse at age (4 = .55 and .26,
eling approachBollen & Curran, in press; Curran & t=3.90 and 3.37p < .01).

Test of the snares hypothesis
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tural pathways between substance abuse intwo mechanisms. Our analyses of the launch
dices and antisocial behavior within each meanodel showed that men with greater sub-
surement period that were constrained to b&tance abuse at the end of adolescence showed
equal within time(e.g., the age 18 covariancegreater antisocial behavior across young adult-
between marijuana abuse and antisocial bé&eod, although their trajectories showed greater
havior was equated with the age 18 covaridecline than those of their peers. In essence,
ance between alcohol abuse and antisocitiese men started young adulthood with a very
behavioy, and (b) structural pathways from high level of antisocial involvement and thus
substance abuse at ages 18 and 21 predictitigey had further to fall as they desisted. Sup-
subsequent time-specific variations in antiporting the snares hypothesis, we also found
social behavior at ages 21 and 26, respethat men who abused substances during young
tively. To identify this model, these paths wereadulthood showed greater antisocial behavior
constrained to be equal within tin{e.g., the than would be expected based on their esti-
path between age 18 marijuana abuse and agmted individual trajectories of antisocial be-
21 antisocial behavior was equated with théavior over time. In other words, periods in
path between age 18 alcohol abuse and age @hich men reported greater symptoms of sub-
antisocial behavigr The resulting model fit stance abuse corresponded to elevated anti-
the data well y? (2) = 9.50,p = .01, CFI= social behavior with respect to that individual’s
.99, IFI=.99. All lagged predictions of time- pattern of antisocial behavior over time. Fur-
specific deviations in antisocial behavior abovéher, this conclusion was most strongly sup-
and beyond the influences of the underlyingported in our younger adult assessments. As
trajectory process and the covariances amomsgich, substance abuse appears to exert both
substance abuse and antisocial behavior wepeoximal and distal effects on desistance in
nonsignificant(3 = —.07,t = —1.86 from antisocial behavior over young adulthood.
ages 18 to 213 = —.06,t = —0.95. These The more distal effects of substance abuse
results suggest that substance abuse exertsvere consistent with research on adolescent
contemporaneous, rather than a lagged, effezhtisocial behavior showing that boys with
on time-specific deviations away from indi-greater substance involvement are more in-
vidual trajectories of antisocial behavior as prevolved in antisocial behaviofBlumstein,
dicted by the snares hypothesis. 1995. However, substance abuse in late ado-
lescence predicted trajectories of antisocial be-
havior that were both initially elevated but also
Discussion more steeply declining. It should be noted that
this effect of age 18 substance abuse on change
The current findings confirm a long-standingn antisocial behavior over time was modest
but largely untested assumption in developas groups high, medium, and low in antisocial
mental research on antisocial behavior; namelgehavior showed rates of decrement that dif-
that there are significant individual differ-fered by less than one type of antisocial be-
ences in intraindividual patterns of crimehavior over the 8-year interval. Whether or
desistance during the transition from adolesiot this finding is consistent with the predic-
cence to adulthood. Although a gradual, lineation that substance abuse forestalls crime
decline in antisocial behavior typified the pro-desistance depends on how desistance is de-
cess of desistance for men in the Dunedin sarfined. If crime desistance is defined as rate of
ple, these men differed significantly from onentraindividual decline in antisocial behavior
another both in the extent of antisocial beever time, then our finding is counter to the
havior that they showed in late adolescenclaunch prediction. However, this pattern of
and in the rate at which their antisocial bechange must also be considered within the nor-
havior declined as they entered adulthoodnative pattern of desistance in antisocial be-
Moreover, alcohol and marijuana abuse eadimavior that typifies this period. As such, if crime
accounted for significant interindividual vari- desistance is defined as a reduction in anti-
ability in antisocial behavior over time throughsocial behavior back to a normative baseline
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consistent with the general population, theeational problems or incarceration, Sher &
our finding is consistent with the launch pre-Gotham, 1999; Vaillant, 1995and by reduc-
diction as individuals with greater age 18ngtheirlikelihood of gaining access to protec-
substance abuse consistently show elevatéue factors along the waie.g., good marriages;
antisocial behavior over young adulthood comBachman et al., 1997; Leonard & Rothbard,
pared to their peers. Given the latter interpre2000. Consistent with this developmental pat-
tation, the role of substance abuse may vaigrn, previous theorists have used the term “can-
over development such that it presages accellization” in reference to such developmental
erated growth in antisocial behavior when thérajectories characterized by accumulating risk
overall pattern is one of escalati¢in adoles- factorsthatnarrow opportunities for change and
cence and it hinders desistance when the overeinforce continued difficulties in adaptation
all pattern is one of deceleratioin young (Cairns & Cairns, 1994
adulthood. Which of these definitions of  These direct time-varying effects of sub-
desistance are most useful in addressing whictance abuse on antisocial behavior, however,
questions about the development of antisocialppeared to weaken with age. Although addi-
behavior is a matter for further debate. tional assessments of these men into later adult-
We also found support for the snares hyhood are needed to further test this trend, the
pothesis. The mechanism of the snares hypottlevelopmental relevance of substance abuse
esis occurs within the individual such thatas a snare for antisocial behavior is consistent
substance abuse predicts greater time-specifidth previous work emphasizing the height-
elevations in antisocial behavior above tha¢ned dangers of substance abuse for adoles-
expected based on each individual's own estéents and young adults compared with their
mated trajectory of antisocial behavior oveolder counterpartgBaumrind & Moselle,
time. In other words, within those time peri-1985. Whether such developmental sensitiv-
ods when these men reported elevated sulby is conveyed via the context of young adult-
stance abuse, they also showed more antisockedod, which promotes prosubstance using
behavior than we would expect given theimattitudes and opportunities, the physiological
overall pattern of antisocial behavior throughimpact of first initiated heavy substance in-
out young adulthood. In this manner, subvolvement, or some other mechanism is a mat-
stance abuse acted as a snare or vulnerabiligr for further study.
factor, actively retarding the normative pat- Regardless, we found similar ensnaring
tern of crime desistance. effects in relation to both alcohol abuse and
In contrast to this focus on snares, previoumarijuana abuse, suggesting that the snares hy-
studies have shown that protective factors sugiothesis is a robust effect with respect to these
as entry into good marriages or good jobs senaubstances. However, parallel findings do not
to reduce involvement in antisocial behavionecessarily indicate that similar mechanisms
over young adulthoo@see Laub & Sampson, account for the effects of alcohol and mari-
2001). The distinction between such protecjuana abuse on antisocial behavior. Rather, dif-
tive and ensnaring factors highlights the different mechanisms may be present for each.
ferent impact that these two sets of factor§or example, growing dependence on illicit
have on young adults’ lives. The ensnaring aarugs such as marijuana may serve to en-
tion of substance abuse is an important elérench young adults within an illegal economy
ment in the matrix of causal mechanismsvhere antisocial behavior is required for main-
contributing to the process of crime desistancéaining substance us@lumstein, 1995 In
Substance abuse may interfere with the nocontrast, alcohol abuse may be a more proxi-
mative tasks of young adult development bynal influence in which repeated, heavy use of
entrenching young adults within antisocial patalcohol results in greater disinhibition and im-
terns of behavioMiczek, DeBold, Haney, paired judgment, together increasing the like-
Tidey, Vivian, & Weertz., 1994; Reiss & Roth, lihood of antisocial activity(Bushman &
1993, by increasing their likelihood of en- Cooper, 1990; Taylor & Chermack, 1993 hat
countering other potential snarés.g., edu- we cannot here distinguish among these mech-
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anisms is a limitation of the current study thator during young adulthood. The extent to
offers an avenue for future research. which substance abuse varies as an ensnaring

As evidenced by the present findings, laterfiactor across other types of antisocial behav-
trajectory modeling offers a powerful alternadors is a question left for future study. Third,
tive to traditional methods that study changeve have focused on the ensnaring role of
over time and that examine hypotheses abostibstance abuse among men. However, differ-
intraindividual development. Using these techences in the timing and, potentially, the pre-
niques, the current study offers significant indictors of crime desistance suggest that
sights into the developmental associations thgender-specific hypotheses may need to be
may emerge over time between substance abussted to more fully understand the normative
and antisocial behavior. These hypotheses sugrocess of desistance in women as well as men
gestadirection of causality in which substancéMoffitt et al., 200). Fourth, we have studied
abuse serves to maintain engagement in antinly one cohort in one part of the world and
social behavior. Alternatively, the direction ofthe findings require replication, although we
effectmay be reversed, reflecting self-selectiohave good reason to be optimistic because pre-
in which the maintenance of antisocial behawious findings from the Dunedin Study have rep-
ior over time increases the likelihood of subiicated in and generalized to other samples and
stance abuse. This possibility cannot be ruledevelopmental setting&®.g., Moffitt, Caspi,
out for our test of the launch hypothesis. HowSilva, & Stouthamer—Loeber, 1995%-ifth, al-
ever, although self-selection and the snares hthough the present study identified the snaring
pothesis may coexigiMoffitt, 1993), results effects of both alcohol abuse and marijuana
from our time-varying covariate analyses offeabuse, further research is needed to explore
evidence that self-selection does not account ftihe mechanisms that mediate these effects.
the impact of snares as an impedimentto crime Although not a goal of the current study,
desistance during young adulthood. Becauseechanisms accounting for covariation be-
predictions of antisocial behavior within timetween substance abuse and antisocial behav-
held above and beyond predictions based on tihar are informed by the current findings. That
underlying trajectory of individual behavior, ef-substance abuse may also result from anti-
fects of substance abuse on antisocial behavisocial behavior, that they may unfold in recip-
were residualized from the effect of continuityrocal relation to one another, and that they may
and developmentally normative change in anttravel together over time as covaried trajecto-
social behavior over time. Thus, previous antiries influenced by a shared etiological factor
social behavior cannot account for thesare potential relations that may stand in con-
associations. cert with support from the current study for

We offer this conclusion in the context ofsubstance abuse as an influence on crime
limitations in the current study. First, longitu-desistance. What is apparent, for now, is that
dinal studies of desistance suffer from the lackubstance abuse forestalls the normative de-
of information beyond the study window, leav-cline in antisocial behavior that typifies young
ing open to question whether those showingdulthood. By implication, clinical inter-
decelerated antisocial behavior will continueventions that effectively reduce substance
on a path toward cessation or later return tabuse may lower participation in crime among
further antisocial behavigtaub & Sampson, young people, hasten desistance, and help to
2007). Second, we sampled eight behaviorsmooth the transition from adolescence to
from among those that index antisocial behavadulthood.
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