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Abstract
Introduction This study aimed to contribute to the existing literature by testing
whether the same classes of antisocial behavior typically uncovered in the
literature would be revealed with the additional information about heterotypic
antisocial behavior. We investigated the development of men’s antisocial
behavior in its homotypic and heterotypic forms from age 12 to 30 years in
a large representative sample.
Material and methods Data were drawn from the National Longitudinal Study of
Adolescent to Adult Health. This study included 3639 male participants from 6
birth cohorts (1977–1982), first assessed in 1995 and followed up to 2008–
2009. Homotypic antisocial behavior comprised items that were assessed at
every wave, and heterotypic antisocial behavior comprised adolescent- and
adult-specific items. Group-based modeling was used to identify classes of
antisocial behavior.
Results Five trajectories were identified: low, life-course-persistent, adolescent-limited,
moderate declining, and adult-peak.
Conclusion By including heterotypic items, we showed that a group whose anti-
social behavior is typically identified as emerging in adulthood was already
engaging in moderate levels of antisocial behavior in adolescence. The implications
of sample characteristics and forms of antisocial behavior for accurate classification
are discussed.
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Introduction

Developmental Trajectories of Antisocial Behavior and Theory

Moffitt’s [28] taxonomic theory of antisocial behavior has inspired a large body of
research on heterogeneity among offenders in the etiology and development of their
antisocial behavior. Moffitt proposed that life-course-persistent offenders engage in
high levels of antisocial behavior starting in childhood and persisting through adult-
hood. Antisocial behavior in this group is hypothesized to arise from neuropsycholog-
ical impairments that are exacerbated by exposure to criminogenic environments. In
contrast, adolescent-limited offenders display antisocial behavior primarily during
adolescence. Their behavior is motivated by the perception that stealing, cheating,
rule-breaking, and violence will enable them to acquire desired goods and privileges
typically reserved for adults. Although empirical tests of the taxonomy are more
consistent with the existence of an adolescent-onset than an adolescent-limited group
[6, 39] and challenge etiological distinctions between life-course-persistent and
adolescent-onset offenders [16], there is robust empirical support for distinct trajecto-
ries of antisocial behavior across the life course [21, 41].

With advances in group-based modeling [31, 32] which can model trajectories of
antisocial behavior using longitudinal data, a large number of studies have tested
Moffitt’s taxonomic theory [21]. These studies have typically identified between 4
and 7 classes of antisocial behavior trajectories, including the life-course-persistent
group, adolescent-limited group, and a low antisocial group. Additional classes have
been revealed, including a childhood-limited group who exhibit severe conduct prob-
lems in childhood but desist from antisocial behavior by adolescence [1, 19, 37, 38].
Studies using official records have identified a group with an adult-onset offending
pattern [13, 48], but evidence is mixed using self-report data. Several studies using
population-based samples have identified a late-onset trajectory of offenders whose
antisocial behavior starts to accelerate from very low to higher levels in their late teens
[7, 9], but others have failed to reveal such a pattern [4, 45]. There are two explanations
of adult-onset criminality. One is that individuals who appear to become involved in
antisocial behavior as adults were already involved in antisocial behavior in childhood
or adolescence, but not at levels that would necessarily be detectable to the juvenile
justice system [15, 29]. In contrast, the “late blooming” hypothesis proposes that the
adult-onset group is protected by a supportive school and family environment in
childhood and adolescence, but that they begin to engage in antisocial behavior as
adults when these supports fall away and they face difficulties coping with the social
demands and strains of adult roles [44].

Because group-based trajectory modeling typically relies on homotypic forms of
antisocial behavior (i.e., behaviors that can be measured in the same way across time),
we aim to contribute to the literature by testing whether simultaneously modeling
heterotypic forms of antisocial behavior (i.e., behaviors that change in form over time,
like truanting from school in adolescence and job absenteeism in adulthood) would
influence the trajectories we identified. An accurate picture of developmental hetero-
geneity in antisocial behavior should take into account both homotypic and heterotypic
antisocial behavior. It remains largely unknown whether the inclusion of heterotypic
antisocial behavior would alter either the number or the shape of observed trajectories.
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Homotypic and Heterotypic Forms of Antisocial Behavior

The distinction between homotypic and heterotypic forms of antisocial behavior
captures the fact that some forms of antisocial behavior can be measured in the same
way over time (e.g., fighting) whereas other forms of antisocial behavior are substan-
tially more common at some points in development than others. The distinction does
not refer to homogeneity or heterogeneity in the kinds of antisocial behavior described
in each category. For example, fighting and stealing are considered homotypic antiso-
cial behaviors because they can both be observed from early in childhood into
adulthood, but they represent heterogeneous forms of antisocial behavior (i.e., violent
versus property-related antisocial behaviors). Homotypic continuity in antisocial be-
havior reflects the fact that, for example, children who get into physical fights with
other children tend to become adults who get into physical fights with other adults [20].
In contrast, heterotypic forms of antisocial behavior describe behaviors that manifest
themselves in different ways at different ages. For example, skipping school as an
adolescent may reflect the same underlying construct as skipping work as an adult, but
these behaviors are measured with different items at different ages. Other behaviors
may lack counterparts at earlier or later points in development or may become so
uncommon that they are no longer measured. For example, adolescents are unlikely to
engage in high rates of check fraud whereas adults are unlikely to engage in acts of
graffiti. Typically, adolescent-specific antisocial behaviors are not measured in adult-
hood, and adult-specific antisocial behaviors are not measured in adolescence in large-
scale studies such as the National Longitudinal Survey of Youth and the National
Longitudinal Study of Adolescent Health.

Although there is ample evidence for both homotypic and heterotypic continuity in
antisocial behavior, trajectory studies are typically conducted with measures of antiso-
cial behavior that can be measured the same way over time (i.e., homotypic antisocial
behavior). Including only those items that do not vary with age makes it unclear
whether observed trajectories are a true function of age versus measurement bias
stemming from omitted items. For example, a model may show that homotypic
antisocial behavior has declined from adolescence into adulthood, but the model will
fail to capture whether a person is engaging in forms of crime that are typically
observed only in adulthood (e.g., committing fraud). Such a model would give a
misleading impression of desistance.

Attempts have been made to take into account the heterotypic continuity of antiso-
cial behavior when investigating the heterogeneity in the development of antisocial
behavior. Odgers et al. [39] handled this problem by creating age-appropriate items to
identify different behaviors as manifestations of the same underlying construct (e.g.,
truanting from school in adolescence and skipping work in adulthood). The problem
inherent in this approach is that some adolescent behaviors do not have adult counter-
parts and vice versa, and these behaviors are left out the model. Nagin and Tremblay
[34] proposed modeling heterotypic continuity with a joint trajectory approach. In order
to test the developmental pathway of the covert behavior problems [24, 25], they
modeled trajectories of oppositional behavior from age 6 to 15, trajectories of property
delinquency from age 11 to 17, and the probability of transitioning from one to the
other. Nagin and Tremblay’s approach is ideal for testing the development of specific
forms of antisocial behavior that may have different manifestations in childhood versus
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adolescence, but it is less ideal for identifying developmental patterns of antisocial
behavior defined more broadly (e.g., covert and overt forms of antisocial behavior
measured simultaneously).

Current Study

We aimed to contribute to the existing literature by testing whether the same classes
typically uncovered in the antisocial behavior literature would be revealed with the
additional information about heterotypic antisocial behavior. To this end, we used a
multiple domain latent class growth analysis to simultaneously model both heterotypic
and the development of homotypic antisocial behavior over time. A sequential cohort
study design with a large representative sample was employed to investigate how
antisocial behaviors change from age 12 to 30 years, which includes the peak period
for desistance and persistence.

The National Longitudinal Study of Adolescent to Adult Health (Add Health) offers
two methodological advantages. First, the group-based trajectory model is premised on
the assumption that the mixing distribution can be well approximated by a few discrete
distributions with a limited number of points of support; so, the estimated parameters
should stabilize with increasing sample size [12, 22]. Thus, large samples like Add
Health are required to generate reliable class numbers and class memberships.

Second, the cohort sequential design of Add Health means that the observation
frame extends from early adolescence into adulthood which has implications for the
number and the shape of identified trajectories [32]. For example, a quadratic term will
best capture the rate of change in antisocial behavior over time, where it is anticipated
that antisocial behavior will increase rapidly in adolescence and decline gradually from
late adolescence into adulthood (i.e., the age-crime curve). Nevertheless, it is expected
that there will be some persistence in antisocial behavior into adulthood. Without any
observations in adulthood to capture such persistence, the decline in antisocial behavior
may appear to be steeper than it really is. As revealed in Eggleston et al. [14], when a
shorter follow-up period was used to estimate trajectories of antisocial behavior, there
was indeed a steeper increase and decline, and the peak ages of antisocial behavior
were slightly younger as compared to when observations were available later in
adulthood. In addition, without observations into adulthood, it is impossible to detect
the existence of an adult-onset group as suggested by Eggleston and Laub [13]. Thus,
in its large size and lengthy follow-up period, Add Health differs from most studies in
the literature that either follow large samples over a relatively narrow span of the life
course [8, 11] or that follow small samples over a relatively long span [3, 41].

The current study only included male participants for three reasons. First, men, on
average, engage in more antisocial behavior than women, and there has been a long
tradition of studying men’s antisocial behavior because of its significant cost to society
[21, 26, 35, 43]. Second, although Odgers et al. [39] found support for measurement
invariance of antisocial behavior across ages 6 to 26 years for males, they did not find
such support for females. Thus, for females, antisocial behaviors measured in adoles-
cence carried a different meaning from the same items measured in adulthood. Last,
despite the increasing number of studies examining trajectories of females’ antisocial
behavior [5, 10, 39], there is a much larger body of research on trajectories of men’s
antisocial behavior. Because we hypothesized that the inclusion of heterotypic forms of

272 F.R. Chen S.R. Jaffee



antisocial behavior would alter our understanding of the development of antisocial
behavior, we restricted our investigation to male participants to enable a clear compar-
ison with previous findings about male’s trajectories of antisocial behavior.

Method

Sample

Participants were drawn from the in-home interview sample of the Add Health. The
Add Health project was approved by the Non-Biomedical IRB division of the Office of
Human Research Ethics at the University of North Carolina at Chapel Hill. Add Health
is a longitudinal study of a nationally representative sample of adolescents from the
USAwho were in grades 7 through 12 in 1994–1995 when the study began. The Add
Health study originally comprised 90,118 adolescents who were selected via a strati-
fied, random school selection procedure. Adolescents were selected for the longitudinal
in-home interview subsample via a multistage, stratified, school-based, cluster sam-
pling design and have been interviewed at four waves, most recently in 2008–2009.
The wave 1 in-home interview sample comprised 20,745 12- to 18-year olds (78.9 %
response rate of all eligible participants). Wave 2 in-home interviewing was conducted
in 1996 (88.2 % response rate with a resulting sample size of 15,197; with 12th graders
from wave 1 excluded from wave 2, but included at subsequent waves). Wave 3 was
conducted in 2001–2002 (77.4 % response rate with a resulting sample size of 15,197),
and wave 4 was conducted in 2008–2009 (80.3 % response rate with a resulting sample
size of 15,701), at which point participants were 24 to 32 years old.

Add Health has a sequential cohort (or accelerated) study design, with up to four
waves of data for 10 birth cohorts (born between 1974 and 1983). For example,
participants born in the 1982 cohort were 13 years old at wave 1 of the study and
26 years old at wave 4. Note that participants were asked whether they engaged in
various antisocial behaviors in the past 12 months. Thus, participants who were 13 years
old when data were collected were reporting on their antisocial behavior when they were
12 years old (see Fig. 1 upper panel). Assuming that cohort effects on the developmental
trajectories are minimal, the design can model developmental trajectories over a rela-
tively wide age range instead of modeling trajectories with only four time points
reflecting the four waves of the study (see Analytic plan for tests of cohort effects).
We included six birth cohorts (born between 1977 and 1982; cohort size ranged from
898 to 2056) and excluded four that were so small as to be nonrepresentative (e.g.,
cohort sizes ranged from 6 to 277). Only male participants from the six birth cohorts
who had complete data were retained in the final analysis (N=3639) (Fig. 2).

The final sample included participants who self-identified as White (N=2,044),
African American (N=606), Hispanic (N=521), Native American (N=17), Asian
American (N=236), multiracial (N=185), and other ethnicities (N=30). The median
income reported by parents at wave 1 was 40.00 thousand dollars (mean=47.97; SD=
47.98). Individuals excluded from the final analysis (N=628; either from the small
cohorts or with missing data on antisocial behavior) had a lower household income
(M=42.25; SD=45.77) than the retained sample (t=−2.46, p=.014). The two groups
did not differ in their self-control, social support, self-esteem level, or the percentage of
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parents that were married. The excluded differed from the retained in their ethnicity
makeup (χ2=16.75, df=6, p=.01), and White participants were disproportionately
represented among those who were excluded from the sample.

Measures

Homotypic Antisocial Behavior At every wave of the study, participants were asked
whether they engaged in various antisocial behaviors in the past 12 months. Nine of
these antisocial behavior items were measured at all four waves. We define these as

birth 
cohort

w1= Wave 1 date collected in 1995; 
w2 = Wave 2 in 1996; w3 = Wave 3 in 2001-2002; w4 = Wave 4 in 2008-2009

1982 w1 w2     w3       w4      
1981  w1 w2     w3       w4     
1980   w1 w2     w3       w4    
1979    w1 w2     w3       w4   
1978     w1 w2     w3       w4  
1977      w1 w2     w3       w4 
Participants’ age at the time of data collection 
 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

…………………………. ASB
12 

ASB
13 

ASB
14 

ASB
15 

ASB
16 

ASB
17 

ASB
25

ASB
26

ASB
27 

ASB
28 

ASB
29 

ASB
30

ASB
23

Intercept 
at age 12  

Quadratic 
function

Linear 
function 

Classes of antisocial 
behavior development 

Adult specific 
ASB 

Adolescent 
specific ASB  

Fig. 1 Modeling heterogeneity of antisocial behavior development from age 12 to age 30 with sequential
cohort study design, extending semiparametric Poisson mixture models (SPMM) by simultaneously modeling
the influence of adolescent- and adult-specific heterotypic antisocial behavior on class membership. The shape
of the trajectory of homotypic antisocial behavior from age 12 to age 30 is determined by the latent factors of
the intercept at age 12, linear and quadratic change in antisocial behavior as a function of age. Heterotypic
antisocial behavior is represented by adolescent- and adult-specific scores. Homotypic and heterotypic
antisocial behavior are conditional on class membership. Note. ASB=antisocial behavior. Participants were
asked whether they engaged in various antisocial behaviors in the past 12 months; therefore, for participants
that were 13 years at the time of data collection, they were reporting their antisocial behavior for when they
were 12 years
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“homotypic” antisocial behavior items. These items assessed property-related and
violent antisocial behaviors, including deliberately damaging another person’s property,
stealing items worth more than (or less than) $50, selling marijuana or other drugs,
going into a house or building to steal things, using or threatening to use a weapon to
get things from others, pulling a knife or gun on someone, taking part in a group (e.g.,
gang) fight, and shooting or stabbing someone. The items were dichotomously scored
to indicate whether the respondent had ever engaged in that behavior and then summed
to reflect how many types of antisocial behaviors the respondent had committed. Every
participant had one homotypic antisocial behavior count score at each wave, for a total
of four scores across all waves of the study. Descriptive statistics for homotypic
antisocial behavior at each age are reported in Table 1.

Heterotypic Antisocial Behavior Beyond the 9 items assessed at each wave, addi-
tional antisocial behavior items were assessed at some waves, but not others. We define
these as “heterotypic” antisocial behavior items. For example, at waves 1 and 2,
adolescents were asked about truancy from school, but by waves 3 and 4, these items
were not included, presumably because respondents were no longer in school. In
contrast, questions about white collar crime were assessed at waves 3 and 4, but not
at earlier waves. We constructed an adolescent-specific heterotypic antisocial behavior
score comprising 6 items measured at waves 1 and 2 (painting graffiti or signs on
other’s property or in a public place; lying to parents or guardians about where they had
been or whom they were with; taking something from a store without paying for it;
running away from home; driving a car without the owner’s permission; being loud,
rowdy, or unruly in a public place). We also constructed an adult-specific measure
comprising 3 items measured at waves 3 and 4 (buying, selling, or holding stolen

8034 

    9421 

9095 

Females: 
4395 

Males: 
3639 

with complete data on antisocial behavior measures  

15701 Wave 4 participants 

participated in Wave 1-3 and had non-missing Wave 4 weights 

in 6 birth cohorts retained out of 10 birth cohorts 

20,745 completed In-home interview sample 

90,118 comprised the original  school sample 

Fig. 2 Flow chart of retaining participants for final analysis

Development of Homotypic and Heterotypic Antisocial Behavior 275



property; using another’s credit card, bank card, or automatic teller card without
permission or knowledge; deliberately writing a bad check). Adolescent- and adult-
specific items were dichotomously scored to indicate whether the respondent had ever
engaged in those behaviors in the past 12 months and summed to form adolescent- and
adult-specific total scores. Descriptive statistics for heterotypic antisocial behavior are
reported in Table 1.

Covariates Covariates were included to determine whether they varied as a function of
class. Covariates included demographics measures at wave 1 such as participants’
ethnicity (coded as White, African American, Hispanic, Asian, multiracial, and others),
whether their parents were married, and the household income. At wave 1, participants
also reported on their feelings of caring, support, and understanding from parents,
teachers, and friends or other adults (1=not at all; 5=very much) with 7 items which
were then summed to form a total score indicating level of social support (α=.77). Self-
esteem was assessed with 4 items at wave 1 about how much they were satisfied with
themselves as a person (1=strongly disagree; 5=strongly agree) and then summed to
form total scores (α=.78). Last, a self-control measure was included as a covariate.
Consistent with the concept proposed by Gottfredson and Hirshi [17], (low) self-control
was defined as being impulsive (e.g., tending to act before thinking through the

Table 1 Weighted means
(standard deviation) of antisocial
behavior measures

Mean (standard deviation) N (unweighted)

Homotypic antisocial behavior

Age 12 .77 (1.14) 319

Age 13 .95 (1.40) 844

Age 14 1.03 (1.50) 1188

Age 15 1.10 (1.61) 1481

Age 16 1.19 (1.58) 1676

Age 17 1.02 (1.48) 1314

Age 18 .91 (1.44) 775

Age 19 1.02 (1.43) 525

Age 20 .78 (1.32) 663

Age 21 .63 (1.11) 818

Age 22 .55 (.97) 858

Age 23 .56 (1.06) 456

Age 25 .46 (.91) 319

Age 26 .44 (1.00) 525

Age 27 .45 (1.01) 663

Age 28 .31 (.76) 818

Age 39 .30 (.71) 858

Age 30 .25 (.76) 456

Heterotypic antisocial behavior

Adolescent-specific 1.92 (1.41) 3639

Adult-specific .19 (.47) 3639
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consequences of one’s actions). Although a self-control questionnaire was not admin-
istered in Add Health, seven items were assessed that capture aspects of self-control at
wave 1[27]. Participants were asked how much they agreed (1=strongly agree; 5=
strongly disagree) with 4 statements: (a) when you have a problem to solve one of the
first things you do is to get as many facts about the problem as possible; (b) when you
are attempting to find a solution to a problem you usually try to think of as many
different way to approach the problem as possible; (c) when making decisions you
generally use a systematic method for judging and comparing alternatives; and (d) after
carrying out a solution to a problem you usually try to analyze what went right and
what went wrong. In addition, participants were asked how often in the past year they
had trouble paying attention in school, getting homework done, and keeping your mind
on what you were doing. All seven items were reversed coded, z-transformed, and then
summed to form a composite score, with higher scores reflecting higher levels of self-
control (α=.70). This self-control measure was previously found to have a good
convergent validity in the Add Health study (see [27]).

Procedure

All participants received the same interview, which was 1 to 2 h long depending on the
participant’s age and experiences. The majority of interviews were conducted in
participants’ homes. To protect confidentiality, no paper questionnaires were used.
Instead, all data were recorded on laptop computers. For less sensitive topics, the
interviewer read the questions aloud and entered the participant’s answers. For more
sensitive topics, the participants listened through earphones to prerecorded questions
and entered the answers directly. In addition to maintaining data security, this mini-
mized the potential for interviewer or parental influence.

Analysis Plan

We modeled simultaneously heterogeneity in developmental trajectories of homotypic
antisocial behavior and in heterotypic antisocial behavior from age 12 to age 30.
Analyses were conducted in Mplus 6 (Muthén and Muthén 1998–2012) using maxi-
mum likelihood estimation with robust standard errors and incorporated sampling
weights which adjusted for the stratified and clustered sampling design of Add
Health and also adjusted for differential response and attrition rates over time.

To estimate heterogeneity in antisocial behavior development, we estimated a series
of latent class growth analyses (LCGA). LCGA is a person-centered analysis premised
on the assumption that there are unobserved but distinct groups of individuals who
follow similar developmental trajectories [31]. LCG models estimate a different mean
growth curve for each class. Within-class variation in growth factors is not allowed.
The homotypic and heterotypic antisocial behavior scores are count variables that are
assumed to have a Poisson distribution. The current model extends semiparametric
Poisson mixture models (SPMM) [23, 33] by simultaneously modeling the influence of
adolescent- and adult-specific heterotypic antisocial behavior on class membership.
Thus, classes were derived from five elements: three latent factors representing devel-
opment in homotypic antisocial behavior (initial level, linear, and quadratic change in
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antisocial behavior as a function of age) and two indicators of heterotypic antisocial
behavior (adolescent-specific and adult-specific) (Fig. 1). We first tested unconditional
models with Eq. (1):

ln λ j
ithomotypic

� �
¼ β j

0 þ β j
1* Ageit−12ð Þ=10þ β j

2* Ageit−12ð Þ=10½ �2

ln λ j
i teen

� �
¼ β j

3

ln λ j
i adult

� �
¼ β j

4

ð1Þ

where λ j
ithomotypic is the individual i’s rate of homotypic antisocial behavior at time t

conditional on membership in class j, and Ageit is the individual i’s age at time t. The
coefficients β0

j , β1
j , and β2

j determine the shape of the trajectory and the superscript j
denotes that the coefficients differ across classes, which allows each class to have a
distinct trajectory. We centered age at 13 years, so that the rate of homotypic antisocial

behavior at age 12 is eβ
j
0 . The heterotypic antisocial behaviors are modeled by Eqs. 1.2

and 1.3, where λi_teen
j and λi_adult

j are the individual i’s rates of adolescent- and adult-
specific antisocial behavior conditional on membership in class j, both β3

j and β4
j are

superscripted by j to denote that the estimates are different across classes.
We tested a series of unconditional models to determine the optimal class number.

Bayesian information criterion (BIC), Lo-Mendell-Rubin likelihood ratio test (LMR-
LRT), parsimony, and the meaningfulness of class were all taken into account [31, 32,
36]. Note that although a simulation study revealed that the Bootstrap likelihood ratio
test performed the best, it cannot currently accommodate complex survey data [36], and
Add Health data has a multistage, stratified, school-based, cluster sampling design. A
significant LMR-LRT and a smaller BIC indicate a good fit of the model. After classes
were identified, we examined basic characteristics of each class in terms of their
demographics and levels of related constructs (see “Covariates” section).

The current study assumed that the cohort effects on the developmental trajectories
are minimal, so that the design can model developmental trajectories over a relatively
wide age range (i.e., age 12 to 30) instead of modeling trajectories with only four time
points reflecting the four waves of the study. To test for cohort effects, we conducted a
conditional growth curve analysis with cohort status (represented as 5 dummy variables
with the oldest cohort as the reference category) as a predictor of the intercept, linear,
and quadratic change in the antisocial behavior development from age 12 to age 30.
Because chi-square test is sensitive to large sample size, we inspected coefficient
parameters rather than relying on the chi-square statistic. Given the number of coeffi-
cients (i.e., 5 cohorts generated 15 parameters in total for intercept, linear, and quadratic
slopes) and the increasing chance of type I error, we used a corrected α level of .003 for
coefficient inspection. Results revealed no significant cohort effects for intercept
(p=.37, .85, .27, .08, .03 for cohort 1978, 1979, 1980, 1981, and 1982), linear slope
(p=.37, .88, .40, .03, .006 for cohort 1978, 1979, 1980, 1981, and 1982), or quadratic
slope (p=.38, .92, .63, .03, and .004 for cohort 1978, 1979, 1980, 1981, and 1982). All
p values were above the corrected α level, although these stringent corrections may
have overlooked real differences between the oldest (1977) and youngest (1982)
cohorts. Generally, however, cohort effects on growth trajectory parameters appear to
be minimal. Although it would be optimal to test for cohort effects in a growth model
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with more than one class, such a model would not converge due to the large number of
parameters being estimated.

Results

Our aim was to identify the optimal number of classes to capture developmental
heterogeneity in antisocial behavior. In the Add Health data, the BIC continued to
decrease as the number of classes increased. The LMR-LRT remained significant until
we increased the class number to six, suggesting that the six-class solution did not
improve the model fit in a significant way as compared to the five-class solution (see
Table 2). In addition, for the six-class solution, the smallest class comprised only
2.00 %, or 73 out of 3639 participants. This small group might not constitute a
meaningful class in a practical sense. The optimal class number appears to be five.
We labeled the five classes as “low,” “moderate declining,” “life-course-persistent,” and
“adolescent-limited,” and “adult-peak.” Developments in the homotypic antisocial
behavior and in the heterotypic antisocial behavior for each class are presented in
Table 3 and plotted in Fig. 3. These five classes differed in their self-control level, self-
esteem, and social support during adolescence. Although they did not differ with
respect to household income at the first wave of the study, they did differ with respect
to parents’ marital status and race/ethnicity. Mean and standard deviation of covariates
by class membership are reported in Table 4.

The low class comprised individuals who displayed little or no antisocial behavior,
as revealed by a virtually zero count of homotypic antisocial behavior and adult-
specific antisocial behavior. This class engaged in some adolescent-specific antisocial
behavior, but they had the lowest count among all five groups. The low class scored
among the highest on self-esteem, social support, and self-control.

Individuals in the life-course-persistent class had a very high rate of homotypic
antisocial behavior at age 12 and remained relatively high across time. They also
exhibited very high levels of adolescent-specific antisocial behavior and the highest
levels of adult-specific antisocial behavior compared with the other classes. Overall,
they scored among the lowest on self-esteem, social support, and self-control.

Individuals in the moderate declining class engaged in moderate levels of homotypic
and heterotypic antisocial behavior in early adolescence, but their antisocial behavior

Table 2 Comparing group-based models with different numbers of classes (N=3639)

Class number Log likelihood BIC Class with smallest
proportion

p value of LMR
LRT test

2 −24643.22 49376.64 35.63 % <.001

3 −24234.78 48608.95 18.32 % <.001

4 −23934.41 48057.40 13.88 % <.001

5 −23825.68 47889.14 8.47 % <.001

6 −23761.58 47810.13 2.00 % .21

Notes. BIC=Bayesian information criterion; LMR adjusted LRT=Lo-Mendell-Rubin likelihood ratio test for k
versus k-1 classes
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declined over time. Individuals in the moderate declining class scored among the
average on their self-esteem, social support, and self-control as compared to the other
four classes.

We identified a class characterized as adolescent-limited that displayed very high
levels of homotypic and heterotypic antisocial behavior during adolescence. By the
time they were in their early twenties, they engaged in as little homotypic and
heterotypic antisocial behavior as the low class. The adolescent-limited class had
similarly low scores on the self-control and social support measures as the life-
course-persistent class and they had the lowest scores on the self-esteem measures.

Individuals in the adult-peak class engaged in very low levels of homotypic
antisocial behavior at age 12. However, their homotypic antisocial behavior gradually
increased, peaked by their mid-twenties, and then gradually declined, reaching the
same rate as the life-course-persistent class. Furthermore, they engaged in nearly as
much adult-specific antisocial behavior as the life-course-persistent class. Although this
class engaged in relatively low levels of homotypic antisocial behavior in
adolescence, they engaged in almost twice as much adolescent-specific antiso-
cial behavior as the low class. They had much higher scores on self-esteem,
social support, and self-control than the moderate-declining, the adolescent-
limited, and the life-course-persistent class. Their self-control and social support
scores were the second-highest, and their self-esteem score was as high as the
low class.

In sum, by modeling both heterotypic and homotypic antisocial behavior, we identified
many of the same classes as other studies have, with the exception of the adult-peak class.

Table 3 Descriptive statistics for five-class model

Class name Homotypic antisocial behaviora Heterotypic antisocial behaviorb

Class
makeup

I S Q Rate at
age 12

Teen Adult Teen
rate

Adult
rate

Males β0 β1 β2 β3 β4

Low 32.13 % −2.77** 1.99 −1.44* 0.06 -.20* −3.17** 0.82 0.04

Moderate declining 35.39 % .17 -.53 -.42 0.84 .76** −2.46** 2.14 0.09

Life-course-
persistent

12.35 % .96** .53 -.63** 2.61 1.23** -.37** 3.42 0.69

Adolescent
limited

8.46 % .64** 3.89** −6.61** 1.90 1.28** −2.62** 3.60 0.07

Adult peak 11.67 % −1.67** 3.90** −1.81** 0.19 .42** -.70** 1.52 0.50

Notes. I=intercept; S=linear function of age; Q=quadratic function of age
a Estimated log rates of homotypic antisocial behavior as a function of age for class j follow ln λ j

ithomotypic

� �

¼ β j
0 þ β j

1* Ageit−12ð Þ =10þ β j
2* Ageit−12ð Þ½ =10� 2; thus, the rate of homotypic antisocial behavior at age

12 for class j is eβ
j
0

b Estimated log rates of heterotypic antisocial behavior follow ln (λi_teen
j )= β3

j , ln (λi_adult
j )= β4

j ; thus, the rates
of adolescent (λi_teen

j ) and adult-specific (λi_adult
j ) antisocial behavior for class j are eβ

j
3 and eβ

j
3 , respectively

* p<.05, ** p<.01
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Although homotypic antisocial behaviors emerged in adulthood in this group, they were
already engaging in heterotypic antisocial behavior at a relatively high rate during
adolescence. Thus, without modeling both heterotypic and homotypic antisocial behav-
iors, this group would look like it had an adult onset of antisocial behavior.

Discussion

The current study examined the development of antisocial behavior in its homotypic
and heterotypic forms from age 12 to 30 years in a large representative sample. With
one exception, the inclusion of heterotypic as well homotypic forms of antisocial
behavior made relatively little difference to the number, shape, or interpretation of
identified trajectories. That is, like many other groups, we identified low, life-course-
persistent, and adolescent-limited groups [21, 41]. We also identified a moderate
declining group which is similar to the childhood-limited group identified in other
studies [39, 42], though the Add Health study did not have data extending back to early
or middle childhood.
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Fig. 3 Five-class solution for multiple domain latent class growth analysis. a Estimated rates for homotypic
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Where it mattered to have simultaneously modeled homotypic and heterotypic forms
of antisocial behavior was in the identification of the adult-peak group. Focusing solely
on homotypic forms of antisocial behavior, this group appeared to have an adult onset
of antisocial behavior. In reality, however, this group was already engaging in moderate
levels of adolescent-specific antisocial behaviors prior to adulthood, including painting
graffiti in a public place and running away from home. For example, although males in
this group engaged in just over .5 homotypic antisocial behaviors per year when they
were 15 years old, they engaged in adolescent-specific antisocial behaviors at approx-
imately 3 times that rate (i.e., 1.5). Thus, previous studies that have identified an adult-
onset group may be unintentionally misrepresenting the actual onset of antisocial
behavior if they have not modeled behaviors that are prevalent in adolescence, but
not in adulthood. For example, some studies that have identified an adult-onset group
only used official records, and sometimes only with records from age 18 onward [13,
18]. It is possible that individuals in this group lack a juvenile record, but were in fact
committing minor forms of antisocial behavior such as running away from home or
truanting from school at a relatively high rate.

Although our data provided some support for the hypothesis that individuals who
appear to have an adult-onset of antisocial behavior are already engaging in some forms
of antisocial behavior in adolescence, our data were potentially consistent with the late-
blooming hypothesis as well. As seen from Table 4, the adult-peak class had self-
esteem and social support scores that were close to those of the low class, suggesting
that a supportive environment during childhood and adolescence might have been
preventing them from engaging in even higher rates of antisocial behavior in adoles-
cence [44, 46]. Additional data would be needed to test the hypothesis that this group
was having a difficult time making a successful transition to adulthood.

The large size of the Add Health sample enabled us to differentiate groups that might
otherwise have been combined in smaller samples. Moffitt’s [28] theory of develop-
mental heterogeneity in antisocial behavior predicted the existence of an adolescence-
limited group that would engage in high levels of delinquency starting in adolescence
and would desist by young adulthood. Given little empirical evidence of desistance by
young adulthood, this group was later redefined as an adolescent-onset group in
revisions to the theory [39]. We argue that the large sample size of Add Health allowed
us to (a) identify an adolescent-limited group consistent with the original theory and (b)
potentially explain why this group is more often identified as adolescent-onset in
smaller samples. That is, the large sample size of Add Health allowed us to differentiate
two groups: one with a rapid rising speed and a very high peak at age 17 years (i.e.,
adolescent-limited) and another with a slow rising speed and a peak at mid-20s (i.e.,
adult-peak). In a smaller sample with less power to differentiate trajectories of antiso-
cial behavior, these two groups would likely be combined into an adolescent-onset
class. Consistent with this possibility, the adolescent-limited and adult-peak groups
together in our study comprised 19 % of the males, similar to the 19 % of the
population which was classified into the adolescent-onset group [39].

The relatively large number of trajectories identified in our study might have
resulted from the use of self-reported measures of antisocial behavior as well as the
large sample size. In contrast to criminal records which tend to capture the most severe
forms of antisocial behavior, self-reported antisocial behavior measures capture rela-
tively minor as well as more severe offenses. As a result, measures of self-reported
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antisocial behavior usually have greater variability than measures of antisocial behavior
based on official records. Because of this increased variability, more trajectories are
typically detected in studies of self-reported antisocial behavior versus studies of
antisocial behavior based on official records [21].

The current study is descriptive in nature, but it is informative to risk assessment and
prevention. The accurate identification of trajectories contributes to precise classification,
which in turn would lead to better practice in risk assessment and focused intervention.
Future research should focus more on identification of group-specific risk factors. The
distinct developmental trajectories in antisocial behavior suggest that different preventative
interventions may be necessary at different points in the life course. There are two potential
time windows for effective intervention. The first one is early childhood. Early childhood
intervention would be particularly important for the life-course-persistent group. Studies
have shown that the life-course-persistent group is characterized by neurodevelopmental risk
factors (e.g., reading difficulty, low IQ) that differentiate them from the adolescent-onset
group and that might serve as effective targets of intervention [30, 29, 39]. More research is
needed, however, to uncover factors that differentiate the life-course-persistent from the
childhood-limited group because limited resources may not be well spent on intervening
with the latter group if they will desist from antisocial behavior by the time they reach
adolescence anyway. Few studies have attempted to differentiate these groups. Such studies
have shown that parent and family characteristics like maternal anxiety during pregnancy,
partner cruelty to the mother in the early childhood period, harsh parenting [2], and family
history of psychiatric disorder [38] are more characteristic of early-onset persistent conduct
problems versus childhood-limited conduct problems. In addition, life-course-persistent
youth have been shown to have lower scores on measures of social competence, including
socioemotional competence and pragmatic language ability [40]. Thus, although the find-
ings require replication, childhood interventions may be most effectively targeted at youth
who are engaging in high levels of conduct problems and whose families are characterized
by high rates of harsh verbal and physical discipline as well as adult domestic violence and
may involve efforts to improve social and emotional competencies.

The other time window for effective intervention is late adolescence with a focus on
the adult-peak group. Because the adult-peak group is responsible for half of the
antisocial behavior observed in the population in adulthood, it is important to identify
factors that cause them to escalate from relatively minor, adolescent-specific antisocial
behaviors to more serious adult antisocial behaviors and to devise prevention efforts
that target these factors [48]. Much less is known about factors that differentiate the
adult-peak group from other trajectories. One possibility is that the adult-peak group is
characterized by higher rates of internalizing problems relative to the those who are on
an early-onset persistent trajectory [46, 47]. If the findings on internalizing problems
are consistently associated with adult-peak group, we may be particularly concerned
with adolescents who are engaging in relatively high rates of adolescent-specific
antisocial behavior and who also have high levels of anxiety and depressive symptoms.

Limitations

The findings of the current study should be considered in light of three limitations.
First, the youngest age at which antisocial behavior was first measured in the Add
Health respondents included in our analyses was 12 years. Thus, the observed
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trajectories did not capture childhood-onset antisocial behavior although we surmise
that the moderate declining class is equivalent to the childhood-limited class identified
in previous research [1, 39]. Second, because of a lack of prospective or retrospective
data on respondents’ childhood environments or individual characteristics in childhood,
we could not test whether the five trajectories were etiologically distinct.

Third, becausewe only included individuals who had nonmissing data on our antisocial
behavior measures, we did not account for those who were incarcerated or who were not
assessed across all four waves in the study. Thus, our life-course-persistent group may not
have included individuals who were involved in frequent, severe, and chronic antisocial
behavior (although presumably it would have included those who had managed to evade
detection or sentencing in the criminal justice system). This could explain why the group
we identified as “life-course-persistent” was engaging in fairly modest levels of antisocial
behavior by the time they were in their late twenties and early thirties, although rates of
antisocial behavior in this group were still high relative to other groups. It is worth noting
that population-based samples like Add Health and samples of criminal offenders or other
high-risk groups provide different kinds of information. On the one hand, high-risk
samples can elucidate patterns of severe antisocial behavior over time, and may therefore
be informative about the types of antisocial behavior that carry the greatest costs to society.
On the other hand, population-based samples are necessary to understand heterogeneity in
the development of antisocial behavior and the population composition. For instance,
although a sample of high-risk offenders could be assumed to include many individuals
who follow a life-course-persistent trajectory of antisocial behavior, such a sample would
not be informative about the prevalence of life-course-persistent antisocial behavior in the
population. Moreover, individuals who engage in moderate levels of antisocial behavior,
such as the adolescent-limited or childhood-limited group, may not be identified in the
high-risk samples; yet, they contribute to our understanding of the development of
antisocial behavior. Accurate identification of these groups is needed before researchers
can further investigate precursors and outcomes of different trajectories.

Conclusion

Despite these limitations, our data shed light on patterns of antisocial behavior that have
not previously been revealed. Although the inclusion of heterotypic as well as homotypic
forms of antisocial behavior made little difference to the trajectories that have typically
been identified in longitudinal research, accounting for adolescent- and adult-specific
antisocial behaviors did clarify behavior in a group that has sometimes (and controver-
sially) been identified as initiating antisocial behavior in adulthood. Our findings under-
score the importance of modeling heterogeneity in large, population-based samples
observed over suitably long periods of time for purposes of accurate classification.
Accurate identification of groups will improve chances that researchers will successfully
identify etiological differences across groups as well as factors that promote desistance.
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