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A Methodological Examination of Trajectories of Antisocial Behavior

Publication No.______

Katherine Anna Paz, Ph.D.

The University of Texas at Austin, 2006

Supervisor:  Edward R. Anderson

This is a methodological examination of the results of all articles that have examined the 

developmental nature of antisocial behavior by incorporating semi-parametric group 

based modeling or growth mixture modeling analyses into longitudinal studies.  In this 

exploratory study, the author sought to answer the following research question: Do

differences in sample, design, or measurement characteristics predict the differences in 

empirical results found among the articles?  Each article that used semi-parametric group 

based modeling or growth mixture modeling was coded for sample characteristics, 

including gender of the sample and sample size; design characteristics, including number 

of assessments and interval in years between assessments; measurement characteristics, 

including number of scale items on the dependent variable, number of response 

categories of the dependent variable, and breadth of the dependent variable; and outcome 

characteristics, including the number of trajectories found and the presence or absence of 
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abstainer, low-level, desister, and chronic trajectories.  These independent variables were 

chosen based on differences observed while reading these articles.  The dependent or 

outcome variables were chosen based on the number and types of trajectories predicted 

by Moffitt (1997).  Sample, measurement, and design characteristics were used to predict 

outcomes using logistic and multinomial logistic regression.  Sample size, number of 

assessments, assessment intervals, number of scale items, number of response categories, 

and breadth of the scale used to model antisocial behavior predicted the number of 

trajectories found or the particular types of trajectories found.  Therefore, differences in 

sample, design, and measurement characteristics are at least partially responsible for 

differences in empirical results using semi-parametric group based modeling.  Follow-up 

analyses investigated whether age is related to the number of trajectories found and to the 

presence or absence of abstainer, low-level, desister, and chronic trajectories.  Results 

indicated that the presence (or absence) of abstainer, desister, and chronic trajectories was 

also related to whether not the participants were assessed during adulthood.    
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Introduction

Antisocial behavior has been defined as “age-inappropriate actions and attitudes 

that violate family expectations, societal norms, and the personal or property rights of 

others” (Mash & Wolfe, 1999, p. 185).  Well–known theorists of antisocial behavior 

including Moffitt (1997), Patterson (1986), Sampson and Laub (1993), and Gottfredson 

and Hirschi (1990) hypothesize that there are between one and four distinct typologies of 

people exhibiting antisocial behaviors in the population.  Typologies are systematically 

classified types that have characteristics or traits in common.  Researchers use a variety 

of individual, parental, familial, peer, school, and neighborhood characteristics to predict 

membership in the different typologies.  They also attempt to use these typologies to 

predict future outcomes.  Each theorist also has unique ideas about the characteristics and 

causes of the typologies.  

This is a methodological examination of the empirical research using the most 

current method for modeling developmental trajectories of antisocial behavior called 

semi-parametric group based (SPGB) modeling (Nagin, 2004; 1999).  A developmental 

trajectory is the progression of any phenomenon- behavioral, biological, and physical-

over age or time (Nagin, 2005). This technique divides samples into trajectories based on 

similarities in the data.  It provides the ability to examine parameters for each group 

created, such as the mean of the trajectory versus the mean of the population.  This more 

nuanced analysis is particularly useful for phenomena that are not normally distributed 

throughout the population, such as antisocial behavior.  Antisocial behavior is highly 

skewed; only a small proportion of the population in the tail of the distribution reports 
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frequent antisocial behavior.  The Office of Juvenile Justice and Delinquency Prevention 

(1998) reported that chronic offenders, those arrested at least four times, account for 

more than half of all serious crimes committed by juveniles.  Similarly, Blumstein, 

Cohen, Roth, and Visher (1986) estimated that about 6% of boys accounted for more than 

half of all arrests.

The studies using semi-parametric group based modeling have produced varied 

results.  Researchers have found different numbers of trajectories—between two and six.  

Figure one illustrates the percentage of analyses by the number of trajectories.  They have 

found different types of trajectories.  About 80% of the analyses find a trajectory that 

does not commit antisocial behavior; 80% find a frequently antisocial trajectory; 53% 

find a trajectory that consistently commits a few petty antisocial acts; 67% find a 

declining antisocial behavior trajectory.  Researchers have also found increasing 

antisocial behavior trajectories and trajectories that increase and then decrease.  There are 

a number of possible reasons for this lack of consistency in findings.  This study assesses 

whether or not this inconsistency is at least partially due to study differences in sample, 

design, or measurement characteristics.

This is important because the goal of data analysis is to reduce the population 

into a smaller number of units that are more manageable, but that also accurately 

capture the population variability.  In other words, researchers look for the best way to 

reduce the information to a relatively small number of meaningful types, typologies.  The 

number of trajectories that actually exist in the population is equal to the size of the 

population itself—each individual contributes a unique trajectory.  The number and types 
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of trajectories identified in a statistical analysis is merely one way of reducing 

information for ease of interpretation.  The important question is whether the typological 

summary captures meaningful variation in the population and represents qualitatively 

different patterns of change. Examining how study differences in sample, design, and 

measurement influence the results of studies that used semi-parametric group based

modeling to predict trajectories of antisocial behavior will help untangle the ways in 

which sample, design, and measurement differences influence how population variability

and different patterns of change are represented or misrepresented.  Have the influences 

of sample, design and measurement been confused with actual variation in the 

population?  The goal of this paper is to shed light on the influences of sample, design, 

and measurement, in order to help future researchers decide whether a trajectory is 

meaningful or potentially an artifact of their data.  

Defining Antisocial Behavior and Related Terms

Antisocial behavior, physically aggressive behavior, externalizing behavior, 

conduct problems, conduct disorder, delinquent behavior, and offending are all related 

terms that can easily be confused, but each term does have a distinct meaning.  Since the 

differences between these terms are central to this paper, I will review their definitions.  

Antisocial behavior and conduct problems are synonymous and have been defined as 

“age-inappropriate actions and attitudes that violate family expectations, societal norms, 

and the personal or property rights of others” (Mash & Wolfe, 1999, p. 185).  Physical 

aggression has been defined as behavior that threatens, attempts, or inflicts physical harm 

(Mash & Wolfe, 1999).  Delinquency or delinquent behavior is the legal term for conduct 
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problems or criminal acts (Mash & Wolfe, 1999).  Offending is breaking a rule or law.  

Externalizing behavior is a statistically derived factor that is made up of a mix of 

impulsive, overactive, and delinquent actions.  It typically consists of two dimensions 

commonly labeled “delinquent” and “aggressive” (Mash & Wolfe, 1999).  

Conduct disorder has been defined by the DSM IV (APA, 2000) in children as “a 

repetitive and persistent pattern of behavior in which the basic rights of others or major 

societal norms or rules are violated, as manifested by the presence of three (or more) of 

the following symptoms in the last 12 months, with at least one present in the last 6 

months:  often bullies, threatens, or intimidates others; often initiates physical fights; has 

used a weapon that can cause serious harm to others; has been physically cruel to 

animals; has been physically cruel to people; has stolen while confronting a victim; has 

forced someone into sexual activity; has deliberately engaged in fire setting with the 

intention of causing serious damage; has destroyed other’s property; has broken into 

someone else’s house, building, or car; often lies to obtain services or goods or favors or 

to avoid obligations (i.e. cons others); has stolen items of nontrivial value without 

confronting a victim; is often truant from school, beginning before age 13; often stays out 

at night despite parental prohibitions, beginning before age 13; has run away from home 

overnight at least twice while living in parental or parental surrogate home.”  

Additionally these items need to cause “clinically significant impairment in social, 

academic, or occupational functioning.”  

Oppositional Defiant Disorder has been defined by the DSM IV (APA, 2000) in 

children as “a pattern of negativistic, hostile, and defiant behavior lasting at least six 
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months, during which four (or more) of the following are present:  often loses 

temper; often argues with adults; often actively defies or refuses to comply with adults' 

requests or rules; often deliberately annoys people; often blames others for his or her 

mistakes or misbehavior; is often touchy or easily annoyed by others; is often angry and 

resentful; is often spiteful or vindictive.”  Additionally these items need to cause 

“clinically significant impairment in social, academic, or occupational functioning.” 

“Consider a criterion met only if the behavior occurs more frequently than is typically 

observed in individuals of comparable age and developmental level.”  Oppositional 

defiant disorder should only be diagnosed if the criteria for conduct disorder are not met.

Delinquent behaviors are antisocial behaviors because illegal behaviors typically 

violate both societal norms and either the property or personal rights of others.  

Physically aggressive behavior can be delinquent if it is illegal.  Physically aggressive 

behavior can also be considered antisocial if it is age-inappropriate, violates societal 

norms, or violates family expectations.  The aggression exhibited by toddlers would not 

be considered antisocial because it is normative for that developmental stage of the life-

course and as such would not be considered age inappropriate.  Externalizing behavior 

includes both aggressive and delinquent behaviors, both of which may be considered 

antisocial.  Externalizing behavior also includes items assessing hyperactivity which 

would not be considered antisocial and would be diagnosed in the DSM not as conduct 

disorder but as Attention Deficit Disorder.  Conduct disorder is essentially the clinical 

diagnosis of antisocial behavior in children and teenagers.  The symptoms of conduct 

disorder include aggressive and delinquent acts.  Oppositional defiant disorder is 
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considered less severe than conduct disorder.  The symptoms of oppositional defiant 

disorder are not aggressive or delinquent as they do not include illegal acts or threats, 

attempts to inflict, or the infliction of physical harm.  However, the symptoms of 

oppositional defiant disorder can be considered antisocial if they are age-inappropriate 

actions and attitudes that violate family expectations or societal norms.  For example, 

“often argues with adults” and “often actively defies or refuses to comply with adults' 

requests or rules” are both antisocial behaviors because while they are not aggressive or 

delinquent both violate family expectations or societal norms.  

Moffitt’s Theory (1997) of Life-Course Persistent, Adolescent Limited, and Low Level 

Chronic Offenders

Moffitt (1997) distinguishes three primary types of offenders:  low level chronics, 

adolescent-limited, and life-course persistent.  These groups of offenders are 

differentiated by the age of first offense, the nature of their crimes (i.e., violent or non-

violent), whether their offending is chronic or transient, and their long-term 

developmental outcomes.  The developmental nature of antisocial behavior of Moffitt’s 

typologies is illustrated in Figure 2.  

Life-course persistent offenders are characterized by the violent and drug -related 

crimes they commit, including violence against women and children (Moffitt, Caspi, 

Harrington, & Milne, 2002).  Life-course persistent offenders begin offending in 

childhood and their antisocial behavior is stable across age and situation (Huesmann, 

Eron, Lefkowitz, & Walder, 1984; Moffitt & Caspi, 2001).  They are characteristically 

male; the ratio of male to female life-course-persistent offenders is 10:1 (Moffitt & Caspi, 



7

2001).  Typically, life-course persistent offenders offend alone and exhibit 

neuropsychological deficits such as poor verbal and executive functions, impulsivity, 

inattentiveness, hyperactivity, low intellectual ability, the inability to delay gratification, 

callousness, psychopathic personality traits, and violent behavior early in life, and these 

deficits remain throughout their life; substance dependence, financial problems, and work 

problems are exhibited later in life by life-course persistent offenders (Donnellan, Ge, & 

Wenk, 2000; Piquero, 2001; Jeglum-Bartusch, Lynam, Moffitt, & Silva, 1997; Moffitt, 

1990; Moffitt & Caspi, 2001; Moffitt, Caspi, Dickson, Silva, & Stanton, 1996; Moffitt, 

Lynam, & Silva, 1994; Moffitt et al., 2002).  Moffitt (1997) theorized that these 

neuropsychological deficits interact with an individual’s environment to reinforce and 

increase antisocial behavior.  Generally, life-course persistent offenders have weak bonds 

with family and friends and drop out of school at higher rates then adolescent-limited 

offenders, low-level chronics and abstainers (Moffitt et al., 1996).  They continue 

offending into adulthood because their neuropsychological deficits persist; they fail to 

learn prosocial alternatives to antisocial behavior; they have reputations as criminals; and 

because the poor decisions they made earlier have closed positive life pathways (Moffitt, 

1997).  

Adolescent-limited offenders are likely to commit nonviolent offenses, such as 

property offenses and substance abuse (Moffitt et al., 2002; Jeglum-Bartusch et al., 

1997).  This type of offending is discontinuous across time and situations:  it typically 

increases as the adolescent approaches puberty and begins to decrease in late adolescence 

and early adulthood (Moffitt 1997; Loeber & Schmaling, 1985; Loeber, Green, Lahey, 
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and Stouthamer-Loeber 1990).  In contrast to life-course persistent offenders, the ratio of 

male to female adolescent-limited offenders is 1.5:1 (Moffitt & Caspi, 2001).  

Adolescent-limited offenders tend to engage in delinquent behaviors with their peers 

(Jeglum-Bartush et al., 1997), but may at the same time obey school and family rules 

(Moffitt, 1997).  When these adolescents reach adulthood, they cease offending because 

the costs of continued offending, such as arrests, fines, and disapproval of family, 

outweigh the benefits, which were to prove maturity and gain autonomy (Moffitt, 1997).  

In general, by age 26 the adolescent-limited offenders have completed high school.  They 

also exhibit mental health problems and financial problems (Moffitt et al., 2002; Moffitt 

& Caspi, 2001).  

Low-level chronics have relatively stable patterns of low level offending 

throughout their life.  In adolescence this group engages in less serious crimes with less 

frequency than both adolescent-limited and life-course persistent offenders.  Unlike the 

adolescent-limited offenders they do not desist offending after adolescence, though their 

crimes remain much less serious and much less frequent than life-course persistent 

offenders.  Low-level chronics are typically aggressive as children and later in life 

areanxious, depressed, socially isolated, and have financial and work problems (Moffitt et 

al., 2002).  

Abstainers, also called non-offenders, tend to be over-controlled, timid, socially 

awkward, socially isolated, good students, and latecomers to heterosexual relationships, 

as teenagers.  As adults, abstainers do not commit crimes and rarely exhibit mental or 

adjustment disorders.  They are the most likely to be happily married and to have 
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graduated from college; they have the highest status jobs and are more financially 

responsible; finally they are the least likely to have problems in their work lives (Moffitt 

et al., 2002).

Originally, Moffitt (1997) theorized three groups:  Adolescent-limited offenders, 

life-course persistent offenders and abstainers; the low level chronic group was added 

later after empirical findings indicated this fourth group’s existence.  Moffitt (1997) uses 

data from the Dunedin Multidisciplinary Health and Development Study, a longitudinal 

investigation of health and behavior.  Investigators enrolled 1037 children (52% male) 

representing 91% of births that occurred between April 1972 and March 1973 in 

Dunedin, New Zealand.  The participants are predominately white (7% of the sample are 

Pacific-Islanders) and representative of the socioeconomic diversity of Dunedin.  The 

cohort was age 3 at baseline and was followed up at ages, 5, 7, 9, 11, 13, 15, 18 and 26.  

Information on common diseases, risk factors, lifestyles, and behaviors was collected 

from parents, teacher, participants and archival data.  Generally only the male 

participants are included for the antisocial behavior analyses.  Individuals were 

categorized into the typologies above based on a three-step process using the parents’ and 

teachers’ reports on the Rutter Child Scale when the children were 5, 7, 9, 11 and self-

reports at ages 15 and 18.  First, a computer algorithm divided the sample into those who 

exhibited extreme childhood antisocial behavior that was relatively stable (present in at 

least three assessments between 5 and 11) and pervasive (both parents and teachers 

reported antisocial behavior).  Second, participants were divided into antisocial 

adolescents, or not, if they self-reported extreme antisocial behavior at either the age 15 
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or 18 interview.  Third, the child and adolescent profiles were combined into the above 

typologies.  

Semi-parametric Group Based Modeling: An Explanation

The semi-parametric group based modeling approach assumes that the population 

is composed of a mixture of distinct groups defined by their developmental trajectories 

(Nagin, 1999).  Thus semi-parametric group based modeling is ideal for answering 

questions like whether there are different subgroups of offenders with distinctive 

developmental trajectories within the population.  In contrast, standard growth curve 

modeling and hierarchical linear modeling assume that the population distribution of 

parameters defining the individual growth curves is continuous and follows the normal 

distribution (Nagin, 2004).  

Semi-parametric group based modeling is a specialized type of growth mixture 

modeling (GMM; Muthén & Muthén, 2000; Muthén, 2001).  Growth mixture modeling 

allows for the modeling of class-specific variation and for the possibility of heterogeneity 

within classes by allowing variation about the group mean.  The result is that fewer 

groups are generally required to specify a satisfactory model using growth mixture 

modeling compared to semi-parametric group based modeling.  The added complexity of 

growth mixture modeling makes it difficult to deal with count data.  Growth mixture 

modeling is more complex because there are parameters defining the variability of group 

members around its mean as well as the parameters defining the group’s mean trajectory.  

The individual-level variability changes the conception of a group.  It is possible that an 

individual in one group may have a trajectory that is more similar to the mean trajectory 
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of a second group.  Describing population heterogeneity with multiple layers of 

heterogeneity improves the model fit, but unfortunately also leads to “group cross-overs” 

using growth mixture modeling (Nagin, 2005). 

Semi-parametric Group Based Modeling and Antisocial Behavior: Limitations

This is the first methodological examination of the results of all articles that have 

examined antisocial behavior using semi-parametric group based modeling.  This 

combined literature is limited because it has not been articulated as a cohesive set of 

findings.  Conclusions have not been drawn based on the comprehensive work that has 

been done in the area.  Individually these studies also have weaknesses, namely, several 

use weak measures.

Many of the studies purporting to be about antisocial behavior measure a limited 

range and number of behaviors (see table 1).  Most of the prospective studies model 

trajectories using physical aggression items only.  Consequently, the instruments used are 

not always representative of the studies supposed theoretical frameworks.  For example, 

in order to meet the DSM IV (APA, 2000) criteria for conduct disorder. children must 

exhibit “a repetitive and persistent pattern of behavior in which the basic rights of others 

or major societal norms or rules are violated, as manifested by the presence of three (or 

more) symptoms in the last 12 months, with at least one present in the last 6 months.”  

When comparing the DSM IV’s (APA, 2000) list of symptoms (see page 1) to 

table 1, which lists the number and exact items used to model trajectories for each article, 

what is striking is how few items most of the articles used to model trajectories of 

antisocial behavior (see figure 7). In order to be diagnosed with conduct disorder, you 
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need to endorse at least three items, so for the articles using only three items it is unclear 

to me the seriousness of the antisocial behavior of those in the “chronic” group.  Also, 

even with the already sparse number of items used to model trajectories, most articles 

separate items that would be considered one symptom by the DSM-IV (2000).  For 

example “bullies” is separated from “threatens others” on several scales, and together 

these are considered one symptom by the DSM-IV (2000).  

According to the DSM-IV (2000) an individual with conduct disorder could 

exhibit several types of behavior, including status offenses like running away, physical 

aggression such as bullies, threatens or intimidates others, and property offenses like 

theft.  Most of the studies in table 1 concentrate on one type of antisocial behavior.  

Generally, the articles are modeling more specific types of behaviors than the theories 

used in support of them.

Some may argue that symptoms from the DSM-IV for diagnosing conduct 

disorder are not best for measuring antisocial behavior, but the individuals who are 

diagnosed with conduct disorder are qualitatively different from those who are not.  At 

least we know these symptoms lead to the possibility of finding a qualitatively distinct 

group.  Additionally, the symptoms are well known and agreed upon by psychologists.

Additionally, the response categories to these scales are insufficient.  Reporters 

are not asked to make sensitive judgments regarding participants’ behavior.  Forty-two of 

the fifty-four analyses that used scales (about 78%) had only two or three response 

categories (figure 8).  These response categories typically ranged from “0” (never or not 

true) to “2” (very true or often true) (see table 2).  Most of the symptoms used by the 
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DSM-IV (2000) must occur “often,” which is the highest response choice for these 

outcome variables.  Some of the moderate trajectories of antisocial behavior that have 

been identified in previous research are of dubious scientific and practical value because 

they undoubtedly contain people who endorsed the response category “sometimes” or the 

response category one, for what could be as few as two or three antisocial items.  For 

example, in the Christchurch sample used Broidy et al. (2003) a child whose teacher, at 

one point during the school year, said they sometimes (“1”) had temper outburst, but 

never bullied other children (“0”) or fought with others (“0”) could be part of a moderate 

antisocial trajectory.  It is difficult to argue this moderate trajectory could represent a 

pattern of change qualitatively different from the abstainer trajectory that accurately 

captures population variability. 

Semi-parametric Group Based Modeling and Antisocial Behavior

A number of studies have examined the developmental nature of antisocial 

behavior by incorporating semi-parametric group based modeling analyses into 

longitudinal studies.  These studies, however, have produced mixed results.  There are a 

number of reasons for this inconsistency in findings.  Among these are differences in the 

gender of the sample, the sample size, the number of assessment points used to create the 

trajectories, the amount of time between assessments, the number of scale items use to 

measure the dependent variable, the number of response categories of the dependent 

variable, and the range of behaviors covered by the dependent variable. 
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Sample Size

Variations in sample size may influence results.  Samples varied in size from 131 

participants to 13,160 participants.  Figure 3 illustrates the frequency distribution of 

sample size among the analyses.  For example, Broidy et al. (2003) using 1000 males 

from Quebec found four trajectories.  Tremblay, Nagin, Séguin, Zoccolillo, Zelazo, 

Boivin, Pérusse, & Japel (2004), found three trajectories using a different sample of only 

504 Canadian children from Quebec.  The same three items were used to measure 

physical aggression in both cases, however, Broidy et al. (2003) used teachers’ reports 

and Tremblay et al. (2004) used mothers’ reports.  Table 1 lists the number and exact 

items used to model trajectories for each article.  Additionally, differences in the ages of 

the samples also could have influenced the results.  The Broidy et al. (2003) sample 

modeled children from six to 12 years old, while Tremblay et al. (2004) modeled children 

from 17 months to 42 months.

Gender

Gender may influence the number of trajectories.  Figure 4 illustrates the 

percentage of the analyses by gender.  Sixty-five percent of the samples were exclusively 

male, while only 9% of the samples were exclusively female. The remaining 26% of 

samples contained both males and females.  Using the Dunedin Multidisciplinary Health 

and Development Study, Broidy, Nagin, Tremblay, Bates, Brame, Dodge et al. (2003) 

found three trajectories when they used the 535 males, including abstainer, low level and 

chronic trajectories.  When they used the 502 females they found only two trajectories, an 
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abstainer and a chronic trajectory.  A low-level trajectory was identified for the male 

sample, but not for the female sample.  

Number of Assessments

The number of assessment points used to model trajectories may matter.  Figure 5 

illustrates the frequency distribution of number of assessments among the analyses.  The 

number of assessments used to model trajectories varied in size from three to 64.  For 

example, Eggleston, Laub, Sampson (1998), using 480 delinquent males, found that as 

the number of assessment points increased from 18 to 64, the number of distinct 

trajectories increased from four to six (see table 2).  Table 2 contains a list of all current 

articles using either semi-parametric group based modeling or growth mixture modeling.  

The table contains article authors, descriptions of the sample and measure of antisocial 

behavior used, the number of assessments, and the number of trajectories found.

Assessment Intervals

The amount of time between assessments may also influence the number of 

trajectories.  Figure 6 illustrates the frequency distribution of the interval between 

assessments in years among the analyses.  The interval between assessments ranged 

between six months and five years.   Broidy et al. (2003) found four trajectories when the 

interval between assessments was 6 months and three trajectories when the interval 

between assessments was one year.  Both used seven assessments points and teacher’s 

reports of physical aggression.  The four-trajectory model used a sample of 1,517 males 

from Pittsburgh, while the three-trajectory used a smaller sample of 635 from New 

Zealand males from the Christchurch Health & Development Study (CHDS).  



16

Additionally, the four-trajectory model used five items to measure aggression, while the 

three-trajectory model used only two.

Number of Scale Items

The number of scale items may influence the model.  Figure 7 illustrates the 

frequency distribution of number of scale items used to measure the dependent variable 

used to model trajectories among the analyses.  The number of scale items varied in 

number from two to 16.  Lacourse et al. (2002) found a six-trajectory model using seven 

self-reported items to measure physical aggression (see table 1).  They also found six-

trajectory models using six self-reported items to measure vandalism and 11 items to 

measure theft.  Using the same sample, Lacourse et al. (2003) found a three-trajectory 

model was best using only one item to measure gang membership.  However, the 

different types of antisocial behavior measured also may have contributed to differences 

in the number of trajectories found.

Number of Response Categories 

The response category of the outcome variable also influences the number of 

trajectories.  Figure 8 illustrates the frequency distribution of response categories on the 

scale used to measure the dependent variable used to model trajectories among the 

analyses.  The number of response categories varied in number from two to 10.  

Reducing the range of responses from a frequency count to a dichotomous variable may 

decrease the number of trajectories.  For example, Jones, Nagin, & Roeder (2001) used 

the annual frequency of criminal convictions of 403 males from the Cambridge Study of 

Delinquent Development over a 22-year period when the participants were between the 
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ages of 10 and 32 and found that a four-trajectory model fit the data best.  They then 

performed the same analysis, restricting the response range of the outcome variable to a 

dichotomous measure of the presence or absence of criminal convictions at each age.  

The three-trajectory model was selected as the best model instead of a four-trajectory 

model.  In another example Nagin (1999) used teachers’ reports of physically aggressive 

behavior on three items from the Social Behavior Questionnaire (Tremblay et al, 1987) 

for 1,037 Canadian males from Montreal over seven assessment periods beginning when 

the subjects were six and ending when they were 15.  They found a four-trajectory model 

fit the data best.  When they dichotomized the outcome variable—at each age individuals 

were either coded as 0= no physical aggression or 1=at least one indicator of physical 

aggression—a three-trajectory model fit the data best. 

Breadth

The range of behaviors measured influences the model as well.  Modeling a 

narrower range of behaviors may result in fewer trajectories than modeling a broader 

range of behaviors.  For example, Bongers et al. (2004), using parents report on the Child 

Behavior Checklist (Achenbach, 1991) for over 2,000 Dutch children, found a three-

trajectory model fit the data for physical aggression (see table 2).  Aggression was 

measured using four items including only items regarding attempting, threatening, or 

physically harming, another person.  A four-trajectory model was best for property 

violations.  Property violations more broadly included six items measuring theft, 

vandalism, fire-setting, cruelty to animals, and lying or cheating.
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The Current Study

This is a methodological examination of the results of all articles that have 

examined the developmental nature of antisocial behavior by incorporating semi-

parametric group based modeling or growth mixture modeling analyses into longitudinal 

studies.  In this exploratory study, the author sought to answer the following research 

question: Do differences in sample, design or measurement characteristics predict the 

differences in empirical results found among the articles?  Each article that used semi-

parametric group based modeling or growth mixture modeling was coded for sample 

characteristics, including gender of the sample and sample size; design characteristics, 

including number of assessment points and interval in years between assessment points; 

measurement characteristics, including number of scale items, number of response 

categories of the dependent variable, and the breadth of the dependent variable.  These 

independent variables were chosen based on differences observed while reading these 

articles.  The dependent or outcome variables were chosen based on the number and 

types of trajectories predicted by Moffitt (1997).   Outcomes included the number of 

trajectories found, and the presence or absence of abstainer, low-level, desister (any 

significant declining trajectory based on Moffitt’s adolescent-limited offenders), and 

chronic trajectories.  Sample, measurement, and design characteristics were used to 

predict outcomes using logistic and multinomial logistic regression.  Follow-up analyses 

investigated how age is related to number of trajectories found and to the presence or 

absence of abstainer, low-level, desister, and chronic trajectories.  Lastly, I make 

suggestions about directions for future research of developmental antisocial behavior.
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Methods

Sample

In order to find the studies that were included in this analysis, I used the following 

search engines:  PSYCH INFO, Social Sciences Citation Index, and Academic Search 

Premier that contains content from the Psychology & Behavioral Sciences Collection.  I 

entered the following search terms:  semi-parametric, semiparametric, group based 

modeling, generalized growth mixture modeling, general growth mixture modeling, 

growth mixture modeling, latent class growth analysis, latent trajectory class analysis, 

LCGA, GGMM, GMM, SPGB.  These are terms for semi-parametric group based 

modeling and similar methods.  I also entered offend, offending, offender, delinquent, 

delinquency, antisocial, anti social, externalize, externalizing, aggression, and aggressive 

combined with the term trajectories.  I also checked the references for each article I 

obtained and used PSYCHINFO to reverse check articles that had cited Nagin, 1999 or 

Muthén and Muthén, 2000, the primary articles cited on semi-parametric and growth 

mixture modeling respectively.  See Table 3 for article counts using the search terms in 

the various search engines as of October 16, 2005.  To be included in the study, articles 

had to meet two criteria.  First, semi-parametric group based-modeling or growth mixture 

modeling was used to analyze the data.  Second, the dependent variable was some form 

of antisocial behavior such as physical aggression, oppositional behavior, status 

violations or serious violations of rules (when age appropriate societal norms are 

violated), destruction of property, or theft). 
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See Table 2 for a list of all current articles using either semi-parametric group 

based modeling or growth mixture modeling.  The table lists 86 analyses in 45 articles 

with 34 different samples using either semi-parametric group based modeling or growth 

mixture modeling to model antisocial behavior.  

Measures

Outcome Variables

Number of trajectories.  An ordered categorical variable measuring the number of 

trajectories found in the analysis.  The number of trajectories found ranges from two to 

six (M=3.97; SD=1.10).

Abstainer trajectory.  Based on Moffitt (1997), a categorical variable coded as 

0=if no abstainer trajectory was found in the analysis or 1= if an abstainer trajectory was 

found.  To be coded as 1, at least one trajectory in analysis must display no antisocial 

behavior across the assessment period.  81.40% of the analyses included an abstainer 

trajectory.

Low-level chronic trajectory.  Based on Moffitt et al. (2002), a categorical 

variable coded as 0=if no low level chronic limited offending trajectory was found in the 

analysis or 1= if a low level chronic offending trajectory was found.  To be coded as 1, at 

least one trajectory in analysis must have low and stable rates of antisocial behavior 

throughout the life-course; these rates should be considerably lower then both the life 

course persistent and the desister trajectories in adolescence, lower than the life course 

persistent trajectories in adulthood, but higher than the desister trajectory in adulthood.  

53.49% of the analyses included a low-level trajectory.
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Desister trajectory.  Based on Moffitt’s (1997) adolescent limited offender, a 

categorical variable coded as 0=if no desister trajectory was found in the analysis or 1= if 

a desister trajectory was found.  To be coded as 1, at least one trajectory in analysis must 

show a significant decrease in antisocial behavior across the assessment period.  67.44% 

of the analyses included a desister trajectory.

Chronic trajectory.  Based on Moffit (1997), a categorical variable coded as 0=if 

no chronic trajectory was found in the analysis or 1= if a chronic trajectory was found.  

To be coded as 1, at least one trajectory in analysis must display a “higher” level of 

antisocial behavior relative to the other trajectories across the assessment period.  79.07% 

of the analyses included a chronic trajectory.

Each trajectory could only be coded as one of the types of trajectories listed: 

abstainer, low-level, desister, or chronic.  The same trajectory could not be coded as two 

different types, for instance as both a low-level and a desister trajectory.  Some 

trajectories did not fit into any of the types.  Therefore an analysis may have five 

trajectories, but only an abstainer and chronic group were listed for that analyses (see 

table 2).  Likewise, if an analysis only finds two or three trajectories, that analysis by 

definition cannot contain all of the trajectory types.

Sample Characteristics 

Size.  A continuous variable measuring the final sample size used to model 

trajectories (M=1299.44; SD=2477.79).
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Male. A categorical variable coded as 1= if the sample used to model trajectories 

was exclusively male (65.12% were exclusively male) or 0=if the sample was not 

exclusively male.

Design Characteristics

Number of assessments.  A continuous variable measuring the number of 

assessments or time points used to model trajectories (M=11.71; SD=13.54).

Assessment intervals.  A continuous variable measuring the amount of time in 

years between assessment points used to model trajectories (M=1.39; SD=0.81).

Measurement Characteristics  

Number of scale items. A continuous variable assessing the number of items on 

the scale used to measure the dependent variable (M=6.04; SD=3.44).  

Number of response categories. A continuous variable assessing the number of 

response categories used to measure the dependent variable (M=3.31; SD=1.65).  

Breadth.  I developed this ordinal scale based on categories and items taken from 

the DSM-IV (APA, 2000) diagnostic criteria for conduct disorder and oppositional 

defiant disorder.  The variable was coded 1-5 depending on the number of aspects of 

antisocial behavior included in the scale that was used to measure the dependent variable 

(M=1.76, SD=1.20; see figure 12).  To be coded as one, the scale measuring the 

dependent variable must include one item of any of aspect of antisocial behavior.  To be 

coded as five the scale measuring the dependent variable must include at least one item 

from each aspect of antisocial behavior.  The aspects of antisocial behavior include 

physical aggression, oppositional behavior, destruction of property, deceitfulness or theft, 



23

and status offenses, representing all the aspects from the DSM-IV (APA, 2000) used to 

diagnosis conduct disorder and oppositional defiant disorder. The items for physical 

aggression include “bullying, threatening, or intimidating others, initiating physical 

fights, using a weapon that can cause serious physical harm to others (e.g., a bat, brick, 

broken bottle, knife, gun), physically cruel to people or animals, stealing while 

confronting a victim (e.g., mugging, purse snatching, extortion, armed robbery), and 

forcing someone into sexual activity.”  Oppositional behavior includes “arguing with 

adults, losing your temper, being angry or resentful of others, actively defying adults 

requests or rules, blames others for their own mistakes or behaviors, is touchy or easily 

annoyed by others, deliberately annoys others, and acts spiteful or vindictive.”  

Destruction of property includes “deliberately setting fires with the intention of causing 

serious damage and destroying others' property (other than by fire).”  Deceitfulness or 

theft includes “breaking into someone else's house, building, or car and stealing items of 

nontrivial value without confronting a victim (e.g., shoplifting, but without breaking and 

entering; forgery).”  Status offenses include “often staying out at night despite parental 

prohibitions, beginning before age 13 years; running away from home overnight at least 

twice while living in parental or parental surrogate home (or once without returning for a 

lengthy period); and often truant from school, beginning before age 13 years.” 

Age Variables 

Childhood. A categorical variable coded as 1=if the participants in the sample 

used to model trajectories were assessed during childhood, nine years old and younger.  
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Analyses were coded as 0=if the participants were not assessed during childhood.  

74.42% of the analyses included at least one assessment during childhood.

Adolescence. A categorical variable coded as 1=if the participants in the sample 

used to model trajectories were assessed during adolescence, between 10 and 20 years 

old.  Analyses were coded as 0=if the participants were not assessed during adolescence.  

90.72% of the analyses included at least one assessment during adolescence.

Adulthood. A categorical variable coded as 1=if the participants in the sample 

used to model trajectories were assessed during adulthood, 21 years old and older.  

Analyses were coded as 0=if the participants were not assessed during adulthood.  

29.07% of the analyses included at least one assessment during adulthood.

These categories are not mutually exclusive.  Therefore, analyses could be coded 

one for childhood, one for adolescence, and one for adulthood if the study followed 

participants from younger than nine years to older than 21 years old.   

Analyses

The first part addressed whether analyses in which a specific trajectory group 

(abstainer, low level, desister, or chronic) was present significantly differed from those in 

which the same trajectory group was absent on the key sample, measurement, or design 

characteristics.  Therefore, t tests were used to gauge mean differences on sample size, 

gender, number of assessment points, assessment intervals, number of scale items, 

number of response categories, and breadth of coverage.  These results thus show the 

bivariate (unadjusted) association between the outcome measures and the explanatory 
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variables.  Differences were also examined between analyses with two, three, four, five 

and six trajectories.

The second part used logistic regression to estimate the presence or absence of a 

trajectory as a function of sample, design, and measurement characteristics.  A logistic 

regression model estimates the relationships between dichotomous outcome and a set of 

regressors.  In a logistic regression equation, the regression coefficients are used to 

estimate or predict the log odds that the dependent variable equals 1.  If the regression 

coefficient for a given independent variable is b1, then a unit increase in the independent 

variable is associated with a b1 change in the log odds of the dependent variable.  Logistic 

regression models were run for each dichotomous outcome variable: abstainer trajectory,

low-level trajectory, desister trajectory, and chronic trajectory.  

The third part used multinomial logistic (or polytomous logistic) regression to 

estimate the number of trajectories as a function of sample, design, and measurement 

characteristics.  A multinomial logistic regression model estimates the relationship 

between an unordered categorical dependent variable and a set of regressors.  An ordered 

logistic regression model estimates the relationship between an ordered categorical 

dependent variable and a set of regressors.  Ordered logistic regression models provide 

only one set of coefficients for each independent variable. Therefore, there is an 

assumption that the coefficients for the variables in the equations would not vary 

significantly if they were estimated separately. The intercepts would be different, but the 

slopes would be essentially the same.  This is called the assumption of parallel regression.  

Number of trajectories was modeled as an unordered categorical dependent variable 
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because the assumption of parallel regression was violated and, therefore, ordered logistic 

regression could not be used.  

There are a total of five possible outcomes (two, three, four, five, and six 

trajectories).  In multinomial logistic regression models, one of the groups is used as the 

reference category.  For these analyses the reference categories were rotated to examine 

all possible relationships.  In multinomial logistic regression, the regression coefficient 

predicts the log odds that the dependent variable equals the value of omitted reference 

group of the dependent variable. For the dichotomous case, if the regression coefficient 

for a given independent variable is b1, then a unit increase in the independent variable is 

associated with a b1 change in the log odds of the dependent variable.  In multinomial 

logistic analysis, where the dependent may have more than the usual 0-or-1 values, the 

comparison is always to the omitted reference group of the dependent variable.  

To gain an understanding of the magnitude of the relationships between all the 

variables in the regression models, the probabilities of each of the outcomes of the 

independent variables were calculated.  In the binominal case, the probability of Y=0 and 

Y=1; in multinomial logistic regression, the probability of Y=2, Y=3, Y=4, Y=5, and 

Y=6.  The discrete change1 in the probability of the dependent variable was calculated 

between the minimum and maximum values for each independent variable significant in 

the regression models, holding all other variables constant at their means.  Lastly 

scatterplots of the probabilities of the dependent variables and the significant independent 

variables were plotted to visually illustrate how the independent variables affect the 

1 The discrete change for a change of δ in Xk (holding all other variables constant) is 
Pr(Y=1|X, Xk + δ) – Pr(Y=1|X, Xk )
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probabilities of the dependent variables controlling for other sample, design, and 

measurement characteristics.  

Since not all of the analyses used scales to measure the dependent variable (some 

used archival data, i.e., criminal records) measurement variables have smaller sample 

sizes then design and sample variables.  Thus separate models were run for the 

measurement variables and the sample and design variables in order to use the largest 

sample possible for all models.  Additionally some of the analyses used the same 

samples, in other words the analyses were clustered by sample.  Therefore, all regression 

models used the cluster command in Stata to specify that the observations are 

independent across groups or clusters, in this case samples, but not necessarily within 

groups (samples).  This command corrects the standard errors for sample-level clustering.

Follow up analyses included examining key outcome variables for mean 

differences in age variables and assessing whether several important variables are 

confounded.
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Results

Bivariate Results

Tables 4 (based on N=86 analyses) and 5 (based on N=54 analyses) show the 

correlations among sample, design, measurement, and outcome variables.  

Table 6 shows the cross tabulations of the number of trajectories and the 

presence or absence of each trajectory.  The chi-square statistic is reported although the 

data violate the assumption that each cell has an expected frequency of five or more.  

Therefore, the probability from the Fisher's exact test is also reported because there is 

no assumption of cell size.  The Fisher's exact test can be used regardless of how small 

the expected frequency is.  Note that the Fisher's exact test does not have a "test 

statistic", but computes the p value directly.  Fisher's exact test and may be used with 2 

x 2 tables, as well as tables larger than 2 x 2.  Both the chi-square statistic and the p

value from the fisher's exact test indicate that there is a significant relationship between 

whether an abstainer trajectory is present (or absent) and the number of trajectories.  

The pattern of results suggests that abstainer trajectories become less likely as the 

number of trajectories increases.  Both the chi-square statistic and the p value from the 

fisher's exact test indicate that there is a significant relationship between whether a 

desister trajectory is present (or absent) and the number of trajectories.  The pattern of 

results suggests that desister trajectories become more likely as the number of 

trajectories increases.  Both the chi-square statistic and the p value from the fisher's 
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exact test indicate that there is no significant relationship between whether low level or 

chronic trajectories are present (or absent) and the number of trajectories.  

Tables 7 through 16 present the means and standard errors (uncorrected for 

clustering) on the sample, design, and measurement variables for the full sample and 

each value of each outcome variable.  T-tests were performed in order to determine 

whether there were significant mean differences by outcome for each variable.  Table 7 

provides the means and standard deviations on sample and design characteristics by the 

number of trajectories present.  Table 8 provides the means and standard deviations for 

measurement characteristics again by the number of trajectories present.  For number of 

trajectories, analyses with three trajectories have significantly fewer assessment points 

than analyses with five and six trajectories and also fewer scale items than analyses with 

five trajectories (tables 7 and 8).  Analyses with four trajectories have significantly 

fewer assessment points and fewer scale items than analyses with five trajectories 

(tables 7 and 8).  

Table 9 provides the means and standard deviations for sample and design 

characteristics by the presence of an abstainer trajectory.  The results in table 9 show 

that analyses with abstainer groups present reported significantly fewer assessment 

points then those without abstainer groups.  Table 10 provides the means and standard 

deviations for measurement characteristics by the presence of an abstainer trajectory.  

No mean differences in measurement characteristics were found between those analyses 

with an abstainer present and those without an abstainer trajectory present.   
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Table 11 provides the means and standard deviations for sample and design 

characteristics by the presence of a low level trajectory.  The results in table 11 show 

that there were significantly lower sample sizes when a low level group was present in 

comparison to when no low level group was present.  Table 12 provides the means and 

standard deviations for measurement characteristics by the presence of a low level 

group.  No mean differences in measurement characteristics were found between those 

analyses with a low level group present and those without one.

Table 13 provides the means and standard deviations for sample and design 

characteristics by the presence of a desister trajectory.  Table 14 provides the means and 

standard deviations for measurement characteristics by the presence of a desister 

trajectory. When a desister trajectory was present there were significantly more 

assessment points and fewer response categories than when a desister trajectory was 

absence.  There was also a higher proportion of exclusively male samples when a 

desister trajectory was present in comparison to when it was absent (table 13).  

Table 15 provides the means and standard deviations for sample and design 

characteristics by the presence of a chronic trajectory.  When a chronic trajectory was 

present there were significantly fewer assessment points and a lower proportion of 

exclusively male samples in comparison to when one absent. Table 16 illustrates the 

means and standard deviations for measurement characteristics by the presence of a 

chronic trajectory.  No mean differences in measurement characteristics were found 
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between those analyses with a chronic trajectory present and those without a chronic 

trajectory present.   

Multivariate Results

Tables 17 through 22 present the results from multinomial logistic regression 

models of sample, design, and measurement characteristics predicting number of 

trajectories rotating the reference categories.  Tables 23 and 24 present summaries of 

logistic regression analyses for sample, design, and measurement variables predicting the 

presence of abstainer, low-level, desister, and chronic trajectories.  

Number of Trajectories

Generally, with more assessments, more scale items, and more response 

categories on the scales there are more trajectories.  Table 18 illustrates the multinomial 

logistic regression model of sample and design characteristics predicting number of 

trajectories using four trajectories as the reference group.  Table 19 uses five trajectories 

as the reference group and table 20 uses 6 trajectories as the reference group.  Figure 10 

illustrates the probabilities of finding two through six trajectories by number of 

assessments.  As the number of assessments increased from three to 64, the probability of 

finding only two trajectories remained at .00.and the probability of finding three 

trajectories decreased from .52 to .00. The probability of finding four trajectories 

increased from .35 to .39, as the number of assessments increased from three to 12 and 

then decreased from .39 to .02 as the number of assessments increased from 12 to 64. 

However, the probability of finding five trajectories increased from .07 to .66, and the 

probability of finding six trajectories increased from .06 to .31.
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Table 17 illustrates the multinominal logistic regression model of sample and 

design characteristics predicting number of trajectories using three trajectories as the 

reference group.  Tables 18, 19, and 20 use four, five and six trajectories, respectively, 

for comparison.  In exclusively male, exclusively female, and mixed samples, the 

probability of finding two trajectories is .00.  For exclusively male samples the 

probabilities of finding three, four, five, and six trajectories are .28, .46, .12, and .13, 

respectively. For exclusively female and mixed samples the probabilities of finding three, 

four, five, and six trajectories are .36, .27, .25, and .12, respectively.

Table 21 illustrates the multinomial logistic regression model of measurement 

characteristics predicting number of trajectories using four trajectories as the reference 

group.  Table 22 uses five trajectories as the reference group.  Figure 11 illustrates the 

probabilities of finding two through six trajectories by number of scale items.  As the 

number of scale items increased from one to 16, the probability of finding two 

trajectories decreased from .04 to .00 and the probability of finding four trajectories 

decreased from .60 to .01.  However, the probability of finding five trajectories increased 

from .00 to .44 and the probability of finding six trajectories increased from .01 to .53.  

The probability of finding three trajectories increased from .36 to .41 as the number of 

scale items increased from one to five and then decreased from .41 to .02 as the number 

of scale items increased from five to 16.

Table 21 illustrates the multinomial logistic regression model of measurement 

characteristics predicting number of trajectories using four trajectories as the reference 

group.  Table 22 uses five trajectories as the reference group.  Figure 12 illustrates the 



33

probabilities of finding two through six trajectories by number of response categories.  As 

the number of response categories increased from two to 12, the probability of finding 

two trajectories decreased from .05 to .00; the probability of finding three trajectories 

decreased from .51 to .01; and the probability of finding five trajectories decreased from 

.14 to .00.  The probability of finding four trajectories increased from .26 to .88 and the 

probability of finding six trajectories increased from .05 to .11.  

Abstainer Trajectories  

Comparing those analyses that found an abstainer trajectory present and those that 

did not, those with an abstainer trajectory reported lower numbers of assessments.  As 

shown in table 23, in the logistic regression model using sample and design 

characteristics to predict the presence of an abstainer trajectory, number of assessments 

was a significant predictor.  Figure 13 illustrates the probability of finding an abstainer 

trajectory by the number of assessments.  As the number of assessments increased from 

three (the minimum value reported) to 64 (the maximum value reported), the probability 

of finding an abstainer trajectory decreased from .94 to .17.  The logistic regression 

model, shown in table 24, using measurement characteristics to predict the presence of 

abstainer trajectories was not significant. 

Low-Level Trajectories

Those analyses that found a low level trajectory present reported lower numbers 

of assessments, less time between assessment, and lower sample sizes than those that did 

not find a low level trajectory.  As shown in table 23, in the logistic regression model 

using sample and design characteristics to predict the presence of low level trajectories, 
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sample size, number of assessments, and assessment intervals were significant predictors.  

Figure 14 illustrates the probability of finding a low level trajectory by sample size.  As 

the sample size increased from 131 to 13,160, the probability of finding a low level 

trajectory decreased from .65 to .00.  Figure 15 illustrates the probability of finding a low 

level trajectory by number of assessments.   As the number of assessments increased 

from three to 64, the probability of finding a low level trajectory decreased from .56 to 

.15.  Figure 16 illustrates the probability of finding a low level trajectory by assessment 

intervals in year.  As the interval between assessments increased from six months to five 

years, the probability of finding a low level trajectory decreased from .62 to .10.  The 

logistic regression model, shown in table 24, using measurement characteristics to predict 

the presence of a low level trajectory was not significant.

Desister Trajectories

Those analyses that found a desister trajectory present reported lower numbers of 

response categories, less breadth, and more scale items than those that did not find a 

desister trajectory.  The logistic regression model, shown in table 23, using sample and 

design characteristics to predict the presence of a desister trajectory was not significant.  

These results differ from the bivariate results, presented in table 13.  Significant mean 

differences between analyses with a desister trajectory and those without a desister 

trajectory were found on gender and number of assessments.  As shown in table 24, in the

logistic regression model using measurement characteristics to predict the presence of a 

desister trajectory, number of scale items, number of response categories, and breadth 

were significant predictors.  Figure 17 illustrates the probability of finding a desister 
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trajectory by the number of scale items.  As the number of scale items used to measure 

the dependent variable increased from one to 16, the probability of finding a desister 

trajectory increased from .16 to .99.  Figure 18 illustrates the probability of finding a 

desister trajectory by the number of response categories.  As the number of response 

categories increased from two to 12, the probability of finding a desister trajectory 

decreased from .81 to .00.  Figure 19 illustrates the probability of finding a desister 

trajectory by breadth of the dependent variable.  As breadth increased from two to four, 

the probability of finding a desister trajectory decreased from .88 to .17.  

Chronic Trajectories

Those analyses that found a chronic trajectory present reported lower sample 

sizes, lower numbers of assessments, and more breadth than those that did not find a 

chronic trajectory.  As shown in tables 23 and 24, in the logistic regression models using 

sample and design and measurement characteristics to predict the presence of a chronic 

trajectory, sample size, number of assessments and breadth were significant predictors.  

These results differ from the bivariate results, presented in tables 15 and 16.  A 

significant mean difference on gender between analyses with chronic trajectories and 

those without chronic trajectories was found.  In contrast, no significant differences 

between analyses with chronic trajectories and those without were found among 

measurement variables.  Figure 20 illustrates the probability of finding a chronic 

trajectory by sample size.  As the sample size increased from 131 to 13,160, the 

probability of finding a chronic trajectory decreased from .86 to .44.  Figure 21 illustrates 

the probability of finding a chronic trajectory by number of assessments.  As the number 
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of assessments increased from three to 64, the probability of finding a chronic trajectory 

decreased from .93 to .01.  Figure 22 illustrates the probability of finding a chronic 

trajectory by breadth.  As breadth increased from zero to four, the probability of finding a 

chronic trajectory increased from .44 to 1.00.  Note that when breadth was equal to two, 

the probability of finding a chronic trajectory was .98. 

Sample Characteristics  

Size.  Sample size predicts low level and chronic trajectories.  As shown in table 

23, in the logistic regression models using sample and design characteristics to predict the 

presence (or absence) of trajectories, sample size was a significant predictor of low level 

and chronic trajectories.  As the sample size increased from 131 to 13,160, the probability 

of finding a low level trajectory decreased from .65 to .00 (figure 14) and the probability 

of finding a chronic trajectory decreased from .86 to .44 (figure 20).    

Male.   Male predicts three, four, five, and six trajectories (when compared to two 

trajectories).  Table 17 illustrates the multinominal logistic regression model of sample 

and design characteristics predicting number of trajectories using three trajectories as the 

reference group.  Tables 18, 19, and 20 use four, five, and six trajectories, respectively, 

for comparison.  In exclusively male, exclusively female, and mixed samples, the 

probability of finding two trajectories is .00.  For exclusively male samples, the 

probabilities of finding three, four, five, and six trajectories are .28, .46, .12, and .13, 

respectively. For exclusively female and mixed samples, the probabilities of finding 

three, four, five, and six trajectories are .36, .27, .25, and .12, respectively.
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Design Characteristics  

Number of assessments.  Number of assessments predicts abstainer, low level, 

and chronic trajectories plus five or six trajectories (when compared to two or four 

trajectories).  Table 18 illustrates the multinomial logistic regression model of sample and 

design characteristics predicting number of trajectories using four trajectories as the 

reference group.  Table 19 uses five trajectories as the reference group and table 20 uses 

6 trajectories as the reference group.  As the number of assessments increased from three 

to 64, the probability of finding five trajectories increased from .07 to .66, and the 

probability of finding six trajectories increased from .06 to .31.  The probability of 

finding only two trajectories remained at .00.  The probability of finding four trajectories 

increased from .35 to .39, as the number of assessments increased from three to 12 and 

then decreased from .39 to .02 as the number of assessments increased from 12 to 64 

(figure 10).

As shown in table 23, in the logistic regression models using sample and design 

characteristics to predict the presence (or absence) of trajectories, number of assessments 

was a significant predictor of abstainer, low level, and chronic trajectories. As the number 

of assessments increased from three to 64 the probability of finding an abstainer 

trajectory decreased from .94 to .17 (figure 13); the probability of finding a low level 

trajectory decreased from .56 to .15 (figure 15); and the probability of finding a chronic 

trajectory decreased from .93 to .01 (Figure 21). 

Assessment intervals.  Assessment interval predicts low level trajectories. As 

shown in table 23, in the logistic regression models using sample and design 
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characteristics to predict the presence (or absence) of trajectories, assessment interval was 

a significant predictor of low level trajectories. As the interval between assessments 

increased from six months to five years, the probability of finding a low level trajectory 

decreased from .62 to .10 (figure 16). 

Measurement Characteristics

Number of scale items.  Number of scale items predicts presence of a desister 

trajectory, the presence of three trajectories (when compared to five trajectories) and, the 

presence of five or six trajectories (when compared to four trajectories).  Table 21 

illustrates the multinomial logistic regression model of measurement characteristics 

predicting number of trajectories using four trajectories as the reference group.  Table 22 

uses five trajectories as the reference group.  As the number of scale items increased from 

one to 16 the probability, of finding two trajectories decreased from .04 to .00 and the 

probability of finding four trajectories decreased from .60 to .01.  The probability of 

finding five trajectories increased from .00 to .44 and the probability of finding six 

trajectories increased from .01 to .53.  The probability of finding three trajectories 

increased from .36 to .41, as the number of scale items increased from one to five and 

then decreased from .41 to .02 as the number of scale items increased from five to 16 

(figure 11).

As shown in table 24, in the logistic regression models using measurement 

characteristics to predict the presence (or absence) of trajectories, the number of scale 

items was a significant predictor of desister trajectories.  As the number of scale items 
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increased from one to 16, the probability of finding a desister trajectory increased from 

.16 to .99 (figure 17).  

Number of response categories.  Number of response categories predicts the 

presence of a desister trajectory and the presence of four or six trajectories (in 

comparison to five trajectories).  Table 21 illustrates the multinomial logistic regression 

model of measurement characteristics predicting number of trajectories using four 

trajectories as the reference group.  Table 22 uses five trajectories as the reference group.  

As the number of response categories increased from two to 12, the probability of finding 

two trajectories decreased from .05 to .00; the probability of finding three trajectories 

decreased from .51 to .01; and the probability of finding five trajectories decreased from 

.14 to .00.  The probability of finding four trajectories increased from .26 to .88 and the 

probability of finding six trajectories increased from .05 to .11 (figure 12).  

As shown in table 24, in the logistic regression models using measurement 

characteristics to predict the presence (or absence) of trajectories, the number of response 

categories was a significant predictor of a desister trajectory.  As the number of response 

categories increased from two to 12, the probability of finding a desister trajectory 

decreased from .81 to .00 (figure 18).  

Breadth.  Breadth predicts chronic and desister trajectories.  As shown in table 24, 

in the logistic regression models using measurement characteristics to predict the 

presence (or absence) of trajectories, breadth was a significant predictor of desister and 

chronic trajectories.  As breadth increased from two to four, the probability of finding a 
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desister trajectory decreased from .88 to .17 (figure 19) and the probability of finding a 

chronic trajectory increased from .44 to 1.00 (figure 22). 

Follow-up Analyses

Tables 25 (based on N=86 analyses) and 26 (based on N=54 analyses) show the 

correlations among outcome, sample, design, measurement, and age variables.

Age Variables  

Childhood. Table 27 provides the means and standard deviations on age variables 

by the number of trajectories present.  Analyses with three trajectories are significantly 

more likely to include assessments in childhood than analyses with six trajectories. 

Adolescence.  Tables 27-31 provide the means and standard deviations on age 

variables by the outcome variables.  No significant mean differences in the adolescence 

variable were found.

Adulthood. Table 27 provides the means and standard deviations on age variables 

by the number of trajectories present.  Analyses with three trajectories are significantly  

less likely to include assessments in adulthood than analyses with six trajectories. 

Table 28 provides the means and standard deviations for age variables by the 

presence of an abstainer trajectory.  A significantly lower proportion of samples were 

assessed during adulthood, 21 years old and older, when abstainer trajectories were 

present in comparison to when they were absent.  Table 29 provides the means and 

standard deviations for age variables by the presence of a low level trajectory.  No mean 
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differences in age variables were found between those analyses with a low level 

trajectory present and those without a low level trajectory present. 

Table 30 provides the means and standard deviations for age variables by the 

presence of a desister trajectory.  A significantly higher proportion of samples were 

assessed during adulthood when a desister trajectory was present in comparison to when 

one was absent.  One hundred percent of the analyses (28 analyses) where a desister 

trajectory was absent also did not assess participants in adulthood.  In comparison 43%, 

or 25 of the 58 analyses, where a desister trajectory was present were assessed in 

adulthood.  It still important to note that the majority, 57% or 33 of the 58 analyses, 

where a desister trajectory was present also did not assess adulthood.  Table 31 provides 

the means and standard deviations for age variables by the presence of a chronic 

trajectory.  A significantly lower proportion of samples were assessed during adulthood 

when chronic trajectory was present in comparison to when one was absent.  

Confounded Variables 

Tables 32-34 show the cross tabulations of other potentially important 

variables with gender.  Both the chi-square statistics and the p values from the fisher's 

exact tests indicate there are significant relationships between the gender of the sample 

(male, female, or mixed), type of sample (community sample, criminal sample, or other 

“at risk” sample), reporter (self, parent, teacher, peer, archival, or multiple reporters), 

and type of measure (aggression or oppositional behavior only, aggression and other 

delinquent behavior, police contact, and other measures).  
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Table 35 shows the cross tabulations of childhood with gender, type of 

sample, reporter, and type of measure.  Both the chi-square statistics and the p values 

from the fisher's exact tests indicate there are significant relationships between all 

variables except gender and childhood.

Table 36 shows the cross tabulations of adolescence with gender, type of 

sample, reporter, and type of measure.  Both the chi-square statistics and the p values 

from the fisher's exact tests indicate there are significant relationships between all 

variables except type of measure and adolescence.

Table 37 shows the cross tabulations of adulthood with gender, type of 

sample, reporter, and type of measure.  Both the chi-square statistics and the p values 

from the fisher's exact tests indicate there are significant relationships between all 

variables.
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Discussion

Conclusions

The numbers of trajectories identified across studies are inconsistent (table 2); the 

types of trajectories found across studies are inconsistent (table 2); the variables used to 

predict the trajectories are inconsistent (table 38); and the variables that the trajectories 

predict are inconsistent (table 38).  The current study investigated how sample, design, 

and measurement characteristics influence the results of semi-parametric group based 

modeling.  The gender of the sample, sample size, number of assessments, assessment 

intervals, the number of scale items, the number of response categories and the breadth of 

the scale used to model antisocial behavior all influence either the number of trajectories 

or the particular types of trajectories found.  Results indicate that differences in sample, 

design, and measurement characteristics are at least partially responsible for differences 

in empirical results using semi-parametric group based modeling.

Number of Trajectories

With greater numbers of assessments, scale items, and response categories for the 

scale items, the likelihood of finding five or six trajectories increases and the likelihood 

of finding two or three trajectories decreases.  Thus, with more detailed data, more 

individual differences are identified resulting in higher numbers of distinct groups of 

people or trajectories identified.  These results are congruent with previous findings; 

Eggleston, Laub & Sampson (1998) found that with the same sample, as the number of 
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assessments increased from 18 to 64, the number of distinct trajectories of criminal 

convictions increased from four to six.     

Abstainer Trajectories

As the number of assessments increased, the probability of finding an abstainer 

trajectory decreased, implying that the more a participant is assessed, the more likely they 

are to report committing an antisocial act.  By increasing the frequency of assessments, 

the opportunity to report antisocial behavior increases and the likelihood that there would 

be a group of people consistently reporting no antisocial behavior decreases.  For 

example, if a sample was assessed at 26, 27, 28 on any measure of antisocial behavior, it 

is likely that there would be a group that reports no antisocial behavior over the three 

assessments; in other words, it is likely that there will be an abstainer group.  However, if 

this same group had been assessed yearly from the age of 10 until 40, it is unlikely that 

there will be a group of people that at consistently report abstaining from antisocial 

behavior at each age.  Many people are “truant”—skip class in high school (many schools 

have a senior cut day), drink underage, even steal something worth less than $5 at least 

once.  The follow-up analyses using the age variables support these results.  Analyses 

with an abstainer trajectory were less likely to be followed into adulthood than those 

without an abstainer trajectory.  

Low Level Trajectories 

As sample size, number of assessments, and assessment intervals increased, the 

likelihood of finding a low level trajectory decreased.  The more people included and the 

more frequent the assessments (none of the studies with many assessments have long 
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intervals between them), the less likely there is to be a group of people that consistently 

reports few antisocial acts.  As sample size increased, the likelihood of finding a low-

level trajectory decreased.  Since the larger samples in the analyses were entire cohorts 

and, therefore, more representative of populations, this leads me to conclude that there is 

not likely to be a meaningful group of people that consistently commits a few crimes in 

the population.  This conclusion should be tempered by the fact that there were only a 

few studies with large samples.

Desister Trajectories

Contrary to both the abstainer and low level trajectories, only measurement 

variables differentiated the analyses that found a desister trajectory from those that did 

not.  Using broader measures or measures with greater response categories decreased the 

likelihood of finding a desister trajectory.  The more aspects of antisocial behavior 

included on the assessments and the more detailed the response category of those 

assessments—using 0 (no, not in the past year) to 11 (more than ten times in the past 

year) in comparison to 0(not true)-2(very true or often true), the less likely there was to 

be a desister group.  Both these results suggest that the more opportunities to report 

antisocial behavior, the more aspects of antisocial behavior included on the scale, and the 

more response categories available on the scale, the less likely there is to be a group of 

individuals that reports declining antisocial behavior over time or with age.  

In contrast, as the number of scale items increased, the likelihood of finding a 

desister trajectory increased. This result suggests that the more opportunities to report 

antisocial behavior, and the greater the number of scale items, the more likely there is to 
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be a group of individuals that reports declining antisocial behavior over time or with age.  

The follow-up analyses using the age variables support these results.  Analyses with a 

desister trajectory were more likely to be followed into adulthood than those without a 

desister trajectory. This requires more investigation; at this point I am unsure how to 

reconcile these seemingly contradictory results.

Chronic Trajectories

As sample size increased and the number of assessments increased, the likelihood 

of finding a chronic trajectory decreased.  This is similar to the low-level chronic results, 

in that over time and by including more people, there does not appear to a group that 

consistently reports engaging in many antisocial acts.  The follow-up analyses using the 

age variables support these results.  Analyses with a chronic trajectory were less likely to 

be followed into adulthood than those without a chronic trajectory. While this may seem 

contrary to theory, even the 6% of the males considered “career criminals” typically only 

offend for between 5-15 years2(Blumstein et al., 1986).  These career criminals would 

presumably be classified in a chronic trajectory when assessed less (over shorter periods 

of time). In contrast, when assessed more (over longer periods of time), even the career 

criminals, are more likely to be part of a desisting trajectory.  

Using broader measures increased the likelihood of finding a chronic trajectory.  

Analyses that used assessments covering more aspects of antisocial behavior by including 

items measuring oppositional behavior, destruction of property, deceitfulness or theft, 

2 This group’s behavior warrants concern for even if they are active for only five years, they commit an 
average of 2-4 serious assaults and 5-10 robbery and property crimes per year during their years of active 
offending and spend 8 years in prison (Blumstein et al., 1986).
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and status offenses, as well as physical aggression, were more likely to find chronic 

offenders.  Including more diverse items increases the likelihood that a group of people 

will continuously endorse multiple antisocial acts because it allows those individuals who 

diversify and commit many different types of antisocial acts over the assessment periods 

to be classified in the chronic trajectory.  Additionally, those who specialize and 

consistently report committing the same types of antisocial acts would be classified in the 

chronic trajectory.  For example, individuals who committed physically aggressive acts 

one year and thefts in another would be considered in the “chronic trajectory” as well as 

those who committed physically aggressive acts during both years.  If only one type of 

antisocial act is considered, only those who repeatedly committed physically aggressive 

acts would be classified in the chronic trajectory.  

The change from covering only one aspect of antisocial behavior to covering two 

aspects of antisocial behavior represented the greatest increase in the probability of 

finding a chronic trajectory.  The change from one aspect to two aspects of antisocial 

behavior changed in the likelihood of finding a chronic trajectory from 44% to 98%.  

That represents a 54% increase in the likelihood of finding a chronic trajectory.  The 

change from two to four aspects of antisocial behavior only resulted in a 2% increase in 

the likelihood of finding a chronic trajectory.  Perhaps antisocial behavior like 

externalizing behavior has two major components “aggression” and “other delinquency.”  

Subsequent cross tabulations (these results were not presented) revealed that when 

breadth was coded as “2,” most of the time there was at least one aggressive aspect of 

antisocial behavior and a second non-aggressive aspect of antisocial behavior.  
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It is important to note that the analyses that used measures that could be coded for 

breadth (scales that were reported by self, parent, teacher, etc, as oppose to archival data) 

had a reduced range of number of assessment points and sample sizes.  The sample sizes 

for all studies ranged from three to 64 assessments; sample sizes in those studies that 

could be coded for breadth only ranged from three to 12 assessments.  Similarly, although 

less dramatic, the entire sample ranged from 131 to 13,160 participants; those studies that 

could be coded for breadth only ranged from 199 to 8,208 assessments.  When a logistic 

regression was run with the three significant variables—breadth, sample size and number 

of assessments, only breadth remained significant (the results of this analysis were not 

presented).  This does not mean that number of assessments and sample size are not 

meaningful, but simply that, when considered within the reduced range of number of 

assessments and sample sizes, breadth is a more important predictor of whether or not a 

chronic trajectory is present.  It is quite possible that if the breadth variable were 

available with the full range of data that number of assessments and sample size would be 

more important.  For example, the breadth variable is widely available only in analyses 

within the projected spans of “career criminals” active years3.  The breadth variable is not 

available for any analyses with more than 12 assessment points.  If the majority of studies 

that include the breadth variable examine the individuals during only their “active” 

crime/antisocial years (for 5-15 years), it is unsurprising that this variable would be 

significant, while number of assessments is not; however, if the individuals were 

3 There is one analyses that continues for 19 years.
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followed into their inactive criminal years (for at least 16 years), perhaps the number of 

assessments would then be significant. 

What Variables Distinguish Trajectories?

The goal of data analysis is to reduce the population into a smaller number of 

units that are more manageable, but that also accurately capture the population 

variability.  The important question is whether the typological summary captures 

meaningful variation in the population and represents qualitatively different patterns of 

change.  One way to determine if trajectories represent meaningful variation in the 

population or are an overextension of the data, is to study predictors of the trajectories as 

well as variables that the trajectories predict. If trajectories cannot be predicted by 

different variables that predate the assessments of antisocial behavior or they do not 

predict factors in the future that they would reasonably be expected, like arrests and 

convictions (see table 38), then it is unlikely these trajectories represent meaningful 

variation within the population. 

Studies differed on the predictors they examined and their operationalization, but 

all the predictor variables can be conceptualized as different forms of risk.  The variables 

studied are listed in table 38 and include individual, parental, familial, peer, school, and 

neighborhood disadvantage or risk factors.  In some cases, trajectories were collapsed in 

order to study correlates.  In other words, the authors found four trajectories, but 

combined the two chronic groups together and the abstainer and declining groups for 

subsequent analyses.  In all studies, regardless of the predictor variable studied, the most 

seriously antisocial trajectory experienced higher levels of risk than the least antisocial 
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trajectory; in most cases the latter was an abstainer group.  In other words, there was 

never an instance where the most antisocial group experienced less risk than the least 

antisocial group.

The results concerning the middle trajectories are less clear.  These trajectories 

display less antisocial behavior than the most seriously antisocial trajectory and more 

antisocial behavior than the least antisocial trajectory found (in most cases the latter was 

an abstainer group).  The middle trajectories could be increasing, decreasing, or stable in 

levels of antisocial behavior over time.  Studies have not consistently distinguished these 

middle groups from each other.  For example, the NICHD Early Childcare Research 

Network (2004) combined the low and very low aggression group and then used the four 

remaining trajectories modeled between ages two through six, to predict outcomes in 3rd

grade.  The two moderate groups differed very little; higher levels of mother-child 

conflict and disruptive behavior in third grade were reported by the moderate and slightly 

declining group in comparison to the moderate and steeply declining group.  

These middle trajectories are also often difficult to distinguish from the least 

serious trajectory and most serious trajectory group.  For example, Chung, Hawkins, 

Gilchrist, Hill and Nagin (2002), using multinomial logit regression with non-offenders 

as the base category, found only one factor out of 21 significantly differentiated between 

late-onsetters and non-offenders.  Late-onsetters were more likely to drink alcohol 

between the ages of 10-12.  Other temperament, family, peer, school, and neighborhood 

variables entered in the model were not significant.  Nagin and Tremblay (2001b) found 

that only two factors distinguished between the high level declining group and the high 



51

chronic group:  low maternal education and teenage motherhood.  Wiesner and Capaldi 

(2003) found no factors that significantly predicted membership in the high level 

declining group in comparison to the high level chronic group.

The general trend is for risk to increase as the seriousness of delinquency 

increases.  Nagin and Tremblay (2001b) found being born to a teenage mother, low 

maternal education, household not intact, low IQ, high hyperactivity, high opposition, 

high inattention, and high prosociality significantly distinguished group membership.  As 

expected, prevalence increases from the low group to the chronic group for all variables 

except for the prosocial variable, which shows the reverse pattern.  

In sum, children with the most serious antisocial behavior experience the most 

disadvantage and the abstainers experience the least disadvantage.  The other trajectories 

generally fall somewhere between the most serious and least serious trajectories in terms 

of disadvantage.  It is unclear at this point which factors distinguish these in-between 

antisocial children from their more and less antisocial peers because no clear pattern has 

emerged from the empirical results to date.  

Since researchers are able to find characteristics that predict membership in a 

chronic trajectory or later outcomes the chronic trajectory predicts it is likely that the 

most antisocial group is only one qualitatively different from the others.  However, the 

inconsistency of “middle trajectories” leads to doubts about whether these groups are 

qualitatively different from abstainers.  Quantitatively, those in middle trajectories 

commit more antisocial acts, but if they are indistinguishable from abstainers in every 

other way or inconsistently distinguishable (there is no clear pattern of results), they are 
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of little practical value.  That is, if there is no qualitative difference between those in 

middle trajectories and abstainers then researchers should consider that these “middle” 

trajectories might be the result of measurement artifacts or overextraction from the data.  

Bauer and Curran (2003) found that latent trajectory classes could be estimated even in 

the absence of population heterogeneity if the distribution of repeated measures is 

nonnormal.  They found that multiple trajectories can be estimated and appear optimal

for nonnormal data even when only one group exists.  Therefore my conclusion that there 

may be only two groups of qualitatively distinct people committing antisocial behavior 

appears to be plausible.     

Summary

In sum, the results indicate that with larger samples and more assessments, the 

likelihood of finding “stable” trajectories decreases.  Over longer periods of time, there 

are unlikely to be trajectories of people that consistently report no, little, or even frequent 

antisocial acts.  Most people commit antisocial acts at some point in their lives and then 

desist.  Even those considered chronics would likely desist.  Following the population 

through the life-course, you are unlikely to find absolute stability in the reporting of 

antisocial acts.  The individuals classified as abstainers by one study may be in desister or 

low-level trajectories in another study.  

I do not suggest that there are no typologies in the population; studies have 

frequently found risk factors that predict differences in behavior between the most 

antisocial typology and those that do not commit antisocial acts.  What needs to be 

reworked is the idea that those in chronic typologies—for example Moffitt’s life-course 



53

persistent offenders — commit antisocial acts at higher rates than the rest of the 

population over their entire lifespan, and that abstainers never commit antisocial acts.  

Chronics certainly commit antisocial acts at rates much higher than the majority of the 

population over a portion of their lifespan, but not over their entire lifespan.  And, the 

majority of the time abstainers do not commit antisocial acts, but it is more than likely 

that they will commit an antisocial act at some point during the life-course.  It is even 

likely that individuals in the chronic typology will commit the same number of antisocial 

acts as abstainers at some point in the life-course.  

Additionally the inconsistency research on “middle trajectories” suggests that 

these groups may be the result of extension of the data.  It is also possible that “stable” 

trajectories represent different typologies over time and that this is why studies 

attempting to identify predictors of trajectories have inconsistent results.  The abstainers 

of one study are the desisters of another, leading to results that are hard to interpret. 

However, this would still support the idea that these two trajectories are not qualitatively 

different from one another.    

Limitations

This study has a very small sample size; only 86 analyses clustered in 34 samples.  

However, the samples are representative of a wide range of countries including the U.S., 

Cananda, New Zealand, England, East and West Germany, and the Netherlands.  Other 

possible sample, design, and measurement characteristics may also influence the results, 

but were not identified due to power issues or mutlicolinearity.  For example, all analyses 

that used frequency of arrests or criminal convictions to model antisocial behavior also 
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used archival data of criminal male samples.  Thus, the gender of the sample; the type of 

assessment—whether physical aggression, delinquency, frequency of arrests, or 

frequency of criminal convictions was measured; the reporter or informant—whether the 

assessment used was self, parent, teacher, or multiple reports, or archival; and the 

population studied—whether a normative or criminal sample was used; were 

multicolinear.  Therefore, this study could not separate their influences on the results.  

Also, this study cannot determine whether the only reason for differences in empirical 

results are due to differences in measurement, sample, and design characteristics.

Suggestions for Future Research

This study should inform future researchers.  Most importantly, researchers 

should have a developmental theory.  They should be aware of how antisocial behavior 

changes over the life course in different typologies.  For example, when studying those 

over 40 years old, it could be suggested that a chronic trajectory is no longer significant.  

As my results, show those followed into adulthood were less likely to report a chronic 

group than those who were not followed into adulthood.  It is likely that the different 

typologies of antisocial behavior behave similarly by this point in the life-course.  

Research should be driven by theory.  When theory testing, the measure should 

accurately reflect the construct described in the theory being tested.  For example, when 

using a theory of antisocial behavior, use a measure that encompasses the broad range of 

antisocial behaviors or at least two aspects of antisocial behavior, in comparison to one 

that solely focuses on aggression.  Using the symptoms of conduct disorder from the 

DSM-IV (2000) would help ensure a comprehensive measure.  Many researchers have 
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interesting questions related to aggression and measures of aggression are good for 

studying aggression.  In order to study antisocial behavior more generally, results suggest 

that using a measure with both aggressive and non-aggressive aspects of antisocial 

behavior is best.  

Provide participants greater detail for response categories then “0” (never or not 

true) to “2” (very true or often true).  Frequency counts are probably best.  Counts can 

later be collapsed to categories or dichotomies, if desired or necessary.  It is impossible to 

gain detail once the data is collected, so collect more detailed data.

Researchers should use the number of assessments appropriate to adequately 

capture the period of the life-course covered by the developmental theory supporting their 

work.  For example, when using Moffitt’s theory one would ideally assess participants 

from childhood into early adulthood, or from at least seven years old to thirty years of 

age.  This would require at least three assessments, one in childhood, one in adolescence 

and one in adulthood.  Assessments in childhood, early, middle, and late adolescence, and 

early adulthood would be better, as three time points will not be adequate to model 

trajectories that are not linear, like Moffitt’s adolescent-limited offenders.  Again, 

studying those over 40 years old consecutively for 10 years may not lead to accurate 

predictors of chronic antisocial behavior, as it is likely that the different typologies of 

antisocial behavior behave similarly by this point in the life-course.  Another example, 

studying chronic aggression for three consecutive toddler years may not predict the 

characteristics associated with chronic antisocial behavior later on, as aggression is 

normative during this time in the life-course.  However, it is important to balance the 
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need to fully capture the developmental period of the life-course with the idea that more 

assessments lead to more trajectories and possible extraction of the data.  Again, making 

it prudent to study theoretically relevant predictors of trajectories and the predictive 

power of the trajectories.

Semi-parametric group based modeling should continue to be used to further the 

study of antisocial behavior.  The results of this paper indicate that sample, design, and 

measurement characteristics influence study results.  Researchers should keep this in 

mind when deciding whether a trajectory is meaningful or simply an artifact of their data 

and, thus, more efficiently and accurately define groups that have both practical and 

academic implications.
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Table 1

Items Used to Model Antisocial Behavior Trajectories by Author
Authors Items Used to Create Trajectories 

Bongers et al. (2004) Over the past 6 months
Aggression

1. Cruelty, bullying, or meanness to others
2. Gets in many fights
3. Physically attacks people
4. Threatens people

Opposition
1. Argues a lot
2. Disobedient at home
3. Disobedient at school
4. Stubborn, sullen, or irritable
5. Sulks a lot
6. Teases a lot
7. Temper tantrum or hot temper

Property Violations
1. Cruel to animals
2. Lying or cheating
3. Sets fires
4. Steals at home
5. Steals outside home
6. Vandalism

Status Violations
1. Runs away from home
2. Swearing or obscene language
3. Truancy, skips school
4. Uses alcohol or drugs not for medical purposes

Brame, Nagin, & Tremblay (2001) Within the previous 12 months
1. Gang fighting
2. Attacking someone who had done nothing to you
3. Using a deadly weapon
4. Throwing rocks, bottles, objects at someone

Brame, Nagin, & Tremblay (2001); 
Broidy et al. (2003) [Montreal & 
Quebec Samples]; Nagin (1999); Nagin 
& Tremblay (1999, 2001a, 2001b), 
Nagin et al. (2003); Séguin et al. (2004) 

Physical Aggression
1. Fights with others
2. Bullies, intimates others
3. Kicks, bites, hits others

Broidy et al. (2003) [Christchurch 
Samples]

Physical Aggression
1. Frequently fights with others
2. Bullies other children
3. Temper outbursts

Broidy et al. (2003) [Dunedin Samples] Physical Aggression
1. Frequently fights with others
2. Bullies other children

Broidy et al. (2003) 
[CDP Samples]

Physical Aggression
1. Fights with others
2. Cruelty, bullying, meanness to others
3. Physically attacks people
4. Threatens people
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Table 1 Continued

Items Used to Model Antisocial Behavior Trajectories by Author
Broidy et al. (2003) [Pittsburgh Sample] Physical Aggression

1. Cruelty, bullying, or meanness to others
2. Fights with others
3. Threatens people
4. Starts a physical fight over nothing
5. Hits or physically fights with other students

Chung et al. (2002a, 2002b) In the past year have you ever:
Minor offenses=1 if at least one following

1. Run away from home and stayed away overnight
2. Picked a fight with someone
3. Thrown objects such as rocks or bottles at cars or people
4. Drawn graffiti on buildings or other property
5. Taken anything worth $5 or less

Moderate offenses=2 
1. Hit your parents other than in jest or play
2. Hit a teacher
3. Broken or destroyed somebody’s property
4. Bought, held, or sold stolen goods when you knew they were stolen
5. Hit someone with the idea of serious hurting him or her
6. Taken anything worth more than $5, but less than $50?

Serious offenses=3 
1. Used a weapon or force to get money or things from people
2. Broken into a house, store, school or other building
3. Sold illegal drugs such as marijuana, cocaine, LSD, or heroin
4. Taken things worth more than $50
5. Taken a motor vehicle without the owner’s permission

No offenses=0
Côté et al. (2002) Disruptive Behaviors

1. Fights with others
2. Bullies, intimates others
3. Kicks, bites, hits others
4. Is disobedient 
5. Doesn’t Share
6. Tells lies
7. Blames others
8. Inconsiderate of others
9. Destroys own things
10. Not liked by others
11. Irritable, quick to fly off the handle

Fergusson & Horwood (2002); 
Fergusson, Horwood, Nagin (2000)

Self, parent, or significant other if in a given year they had committed any 
of the following:

1. Vandalism
2. Breaking and entering
3. Vehicle Theft
4. Shoplifting
5. Other theft
6. Assault
7. Fighting
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Table 1 Continued

Items Used to Model Antisocial Behavior Trajectories by Author
Fergusson & Horwood (2002); 
Fergusson, Horwood, Nagin (2000)
(Continued from page 58)

8. Using a weapon
9. Physical coercion
10. Cruelty to animals

Jester et al. (2005) Does not list specific items
Jones, Nagin, & Roeder (2001); Nagin
& Tremblay (1999, 2001a)

Opposition
1. Does not share materials
2. Irritable
3. Disobedient
4. Blames others
5. Inconsiderate

Keller et al. (2005) Disruptive Behavior
1. Disobedient
2. Destroys own things
3. Destroys other’s things
4. Cannot concentrate
5. Cannot sit still, restless
6. Stubborn, irritable
7. Sudden changes in mood or feelings
8. Temper tantrums 

Lacourse et al. (2002) Frequency during the past 12 months
Physical Aggression

1. Threatening to attack someone
2. Fist fighting 
3. Attacking someone innocent
4. Gang fighting
5. Throwing objects at people
6. Carrying weapons
7. Using weapons in a fight

Vandalism
1. Destroying or breaking music or sports equipment a school
2. Destroying or breaking someone else’s things
3. Destroying or breaking windows at school
4. Destroying or breaking something that belongs to the parents
5. Destroying or breaking parts of a car (antenna, tires, etc.)
6. Setting a fire

Theft
1. Stealing from a store
2. Stealing something worth less than $10
3. Keeping objects worth more than $10 at school
4. Stealing something worth more than $100
5. Stealing something worth between $10-$100
6. Stealing money from home
7. Stealing a bicycle
8. Entering an event without paying for it
9. Buying stolen goods
10. Being unauthorized place
11. Breaking and Entering
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Table 1 Continued

Items Used to Model Antisocial Behavior Trajectories by Author
Lacourse et al. (2003) During the past 12 months were you part of a group or gang that did 

reprehensible acts?
Maughan et al. (2000) Aggressive Behaviors 

1. Often bullies or intimidates
2. Weapons use
3. Physical cruelty to others
4. Physical cruelty to animals
5. Forced sex
6. Mugging
7. Often initiates physical fights

Non-Aggressive Behaviors
1. Breaking into buildings or cars
2. Lying
3. Stealing
4. Firesetting
5. Destruction of property
6. Staying out late despite prohibitions
7. Often truant from school
8. Running away

McDermott & Nagin (2001) Sum of self-reported frequencies in the prior year for:
1. Rape
2. Auto theft
3. Theft of goods valued at more than $50
4. Purchase of stolen goods worth more than $50
5. Breaking and Entering

NICHD Early Child Care Research 
Network (2004); Campbell et al. (2006) 

Physical Aggression
1. Hits others
2. Physically attacks others
3. Cruel to animals
4. Destroys own things
5. Destroys others’ things
6. Gets into many fights

Nagin & Tremblay (1999); Séguin et al. 
(2004)

Hyperactivity
1. Restless, runs about, or jumps up and down
2. Does not keep still, squirmy, fidgety 

Nagin & Tremblay (2001a) Property Offenses
1. Stealing from a store
2. Keeping objects worth more than $10
3. Stealing something worth more than $100
4. Stealing something worth between $10-$100
5. Stealing money from home
6. Stealing a bicycle
7. Entering an event without paying for it
8. Buying stolen goods
9. Being unauthorized place
10. Breaking and Entering
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Table 1 Continued

Items Used to Model Antisocial Behavior Trajectories by Author
Pagni et al. (2006) Physical Aggression

1. Kicks, bites, or hits other children
2. Gets into many fights
3. Reacts with anger and fighting when accidentally hurt by another 

child (ages 2 to 4) or physically attacks people (ages 4 to 11).
Schaeffer et al. (2003); Petras et al. 
(2004)

Aggression
1. Breaks rules
2. Takes others’ property
3. Harms others and property
4. Breaks things
5. Stubborn
6. Fights
7. Lies
8. Trouble accepting authority
9. Yells at others
10. Teases classmates

Segawa et al. (2005) Violence Behavior Scale 
1. Carrying a gun
2. Carrying a knife
3. Threatening to beat up siblings
4. Threatening to beat up someone else
5. Threatening to cut, stab, or shoot people
6. Cutting or stabbing someone
7. Shooting someone

Shaw et al. (2003); Shaw et al. (2004, 
2005)

Overt Conduct Problems
1. Cruel to animals
2. Disobedient
3. Gets in many fights
4. Physically attacks people
5. Temper tantrums or hot temper

Shaw et al. (2004, 2005) Hyperactivity/Attention Problems
1. Can’t concentrate
2. Can’t sit still
3. Quickly shifts activities (ages 2 and 3.5) or impulsive or acts 

without thinking (ages 5-10)

Tremblay et al. (2004, 2005) Physical Aggression
1. Fights
2. Hits, bites, kicks
3. Bullies others

Van Lier et al. (2005a); Muthén et al. 
(2002)

Does not list specific items

Tremblay et al. (2004, 2005) Physical Aggression
1. Fights
2. Hits, bites, kicks
3. Bullies others
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Table 1 Continued

Items Used to Model Antisocial Behavior Trajectories by Author
Van Lier et al. (2005a); Muthén et 
al. (2002)

Does not list specific items

van Lier et al. (2005b)
[Canadian Sample]

Antisocial Behavior
1. Starts fights
2. Angers easily
3. Says means things to peers
4. Is disruptive

van Lier et al. (2005b) [Dutch 
Sample]; van Lier & Crijnen 
(2005)

Antisocial Behavior
1. Starts fights
2. Says he can beat up everybody
3. Ridicules/makes fun of others
4. Is disruptive

White, Bates, & Buyske (2001) Delinquent Behavior:  In the past three years
1. Petty theft
2. Grand theft
3. Motor vehicle theft
4. Breaking and entering
5. Avoiding payment 
6. Vandalism
7. Assault
8. Armed robbery

Wiesner & Capaldi (2003); 
Wiesner, Kim, & Capaldi (2005)

Does not list specific items

Wiesner & Silberisen (2003) Delinquent Behavior:  In the past year
1. Traveled with Tram or bus without paying the fare
2. Took or sold stolen goods
3. Shoplifting
4. Stole a bike or used a bike without permission
5. Destroyed a street lamp
6. Used a illegal weapon
7. Truancy
8. Stayed away from home the whole night
9. Hurt somebody seriously in a fight 
10. Threatened to use force to get something from others
11. Tried to get more than correct change from a salesman
12. Took something from machine without paying

Wiesner & Windle (2004) Delinquent Behavior:  In the last 6 months
1. Destroyed school or other public property
2. Broke into someone’s home or place of business
3. Stole a car
4. Stole from a store something valued at $20 or less
5. Stole from a store something valued at more than $20
6. Hit a parent or teacher
7. Beat someone up on purpose
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Table 2

Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models  
Authors Sample Measure of Antisocial 

Behavior
Number of 
Assessment 

Points

Number of Trajectories

Bongers, Koot, van 
der Ende, & Verhulst 
(2004)

2,076 children from 
13 birth cohorts in 
the Dutch province 
of Zuid-Holland 

Parent report on the CBCL 
(Achenbach, 1991) using 
Frick et al.’s (1993) 
clusters
Aggression (4 items); 
opposition (7 items); 
property violations (6 
items); status violations (6 
items) scored 0(not true)-
2(very true or often true)

 5 (for those 
ages 4-10 at 
baseline);
4 (for those 11 
at base)
3 (for those 
12-14 at base)
1(for those 15 
or 16 at base) 
Assessments 
were biannual 
btw 1983 & 
1991

Aggression 3 
1. High decreasers 7.7%
2. Low decreasers 21.4%
3. Near zero 71%

Opposition 6 
1. High persisters 6.5%
2. High decreasers 24.2%
3. Medium decreasers 

32.5%
4. Low decreasers 23.7%
5. Adolescent increasers 6%
6. Near zero 7.1%

Property violations 4 
1. Extremely high persisters 

0.3%
2. High persisters 5%
3. Low decreasers 20.3%
4. Near zero 74.6%

Status violations 4 
1. High increasers 1.2%
2. Medium increasers 

24.8%
3. Adolescent increasers 

23.4%
4. Near zero 50.7%

Brame, Mulvey, 
Piquero (2001)

9,945 males in the 
1945 Philadelphia 
birth cohort study
13,160 males in the 
1958 Philadelphia 
birth cohort study

Annual frequency of 
arrests for serious or 
violent offenses or other 
offenses 

9
Age 8-17

3 
1. High 3%
2. Moderate 16%
3. Low 81%

Brame, Nagin, & 
Tremblay (2001)

926 French 
speaking, low SES 
males from 
Montreal Canada

At ages 6, 10-13 teacher’s 
reports of physically 
aggressive behavior using 
items 3 from the Social 
Behavior Questionnaire 
(SBQ, Tremblay et al., 
1991); scores range from 
0-6; α= .78-.87.
At ages 13-17 self-report 
of aggressive behavior 
using 4 items, scored 
0(never)-3(often) α= .62-
.75

9
Ages 6, 10-17

Childhood 3
1. High 18%
2. Medium 31%
3. Low 51%

Adolescence 4 
1. High 5%
2. Decreasing 15%
3. Increasing 16%
4. No aggression 64%

*The combinations of these lead 
to 7 trajectories from childhood 
through adolescence
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Table 2 Continued

Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models  

Broidy et al. (2003) About 1000 males
Quebec provincial 
sample

Teacher’s reports of 
physically aggressive 
behavior using items 3 
from the Social Behavior 
Questionnaire (SBQ, 
Tremblay et al., 1991); 
scored 0(never)-2(often); 
α=.81-.88

7
Ages 6-12

4
1. Chronic 7%
2. High-level desister 44%
3. Low-level desister 31%
4. Little 19%

Broidy et al. (2003) 635 New Zealand 
males from the 
Christchurch 
Health & 
Development Study 
(CHDS)

Teacher’s reports of 
physically aggressive 
behavior using items 3 
from Rutter, Tizard, & 
Whitmore (1970) & 
Connors (1969, 1970); 
α=.80-.86. 

7
Ages 7-13

3
1. Chronic 11%
2. Low 32%
3. Little 57%

Broidy et al. (2003) 535 males from the 
Dunedin 
Multidisciplinary 
Health & 
Development Study

Teacher’s reports of 
physically aggressive 
behavior using items 2 
from Rutter, Tizard, & 
Whitmore (1970) & 
Connors (1969, 1970); 
α=.76-.85

4
Ages 7, 9, 11, 
13

3
1. Chronic 9%
2. Low 38%
3. No 32%

Broidy et al. (2003) 304 males from the 
Child Development 
Project Sample

Teacher’s reports of 
physically aggressive 
behavior using items 4 
items on the TFR 
(Achenbach & Edelbrock, 
1986, 1987); scored 0-2; 
α=.84-.90 

7
Ages 6-12

3
1. High & increasing 7%
2. Modest 29%
3. Little 64%

Broidy et al. (2003) 1,517 males from 
Pittsburgh Sample

Teacher’s reports of 
physically aggressive 
behavior using items 5 
items on the TFR 
(Achenbach & Edelbrock, 
1986, 1987); scored 0-2; 
α=.88-.94

7
Ages 7.5-10.5

4
1. Chronic 10%
2. Moderate 22%
3. Increasing 33%
4. Little 36%

Broidy et al. (2003) 1,037 Canadian 
males from 
Montreal

Teacher’s reports of 
physically aggressive 
behavior using items 3 
from the Social Behavior 
Questionnaire (SBQ, 
Tremblay et al., 1991);
scored 0(never)-2(often); 
α= .78-.89 

7
Ages 6 & 10-
15

4 
1. Chronic 4%
2. High desister 28%
3. Moderate desister 58%
4. Low 14%
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Table 2 Continued

Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models 

Broidy et al. (2003) 630 New Zealand 
females from the 
Christchurch 
Health & 
Development Study 
(CHDS)

Teacher’s reports of 
physically aggressive 
behavior using items 3 
from Rutter, Tizard, & 
Whitmore (1970) & 
Connors (1969, 1970; 
α=.63-.75 

7
Ages 7-13

3
1. Chronic 10%
2. Low 48%
3. Never 42%

Broidy et al. (2003) 502 females from 
the Dunedin 
Multidisciplinary 
Health & 
Development Study

Teacher’s reports of 
physically aggressive 
behavior using items 2 
from Rutter, Tizard, & 
Whitmore (1970) & 
Connors (1969, 1970; 
α=.55-.77

4
Ages 7, 9, 11, 
13

2
1. Moderate-declining 43%
2. Little 57%

Broidy et al. (2003) 280 females from 
the Child 
Development 
Project Sample

Teacher’s reports of 
physically aggressive 
behavior using items 4 
items on the TFR 
(Achenbach & Edelbrock, 
1986, 1987); scored 0-2; 
α=.81-.91 

7
Ages 6-12

3
1. High 10%
2. Low 44%
3. Rare 46%

Broidy et al. (2003) 820 girls from 
Quebec

Teacher’s reports of 
physically aggressive 
behavior using items 3 
from the Social Behavior 
Questionnaire (SBQ, 
Tremblay et al., 1991); 
scored 0(never)-2(often); 
α = .67-.87

6
Ages 6-12

4
1. Chronic 3%
2. Declining 12%
3. Low 33%
4. Little 52%

Chung, Hill, Hawkins, 
Gilchrist, & Nagin 
(2002)

808 children from 
the Seattle Social 
Development 
Project (SSDP)

16 self report items ranked 
into 4 levels of seriousness 
(0-3) (Wolfgang et al., 
1985; Farrington et al, 
1996); Individuals were 
scored based on the most 
serious crime they had 
committed

5
Ages 13-16, 
& 18, 21

5
1. Chronic 7%
2. Escalator 19.3%
3. Desister 35.3%
4. Late onsetter 14.4%
5. Non offender 24%

Chung, Hawkins, 
Gilchrist, Hill & 
Nagin (2002)

432 low SES 
children from the 
Seattle Social 
Development 
Project (SSDP)

16 self report items ranked 
into 4 levels of seriousness 
(0-3) (Wolfgang et al., 
1985; Farrington et al, 
1998); Individuals were 
scored based on the most 
serious crime they had 
committed

5
Ages 13-16, 
& 18

5
1. Chronic 11.1%
2. Escalator 38.2%
3. Desister 23.7%
4. Late onsetter 8.5%
5. Non offender 18.6%
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models 

Côté, Zoccolillo, 
Tremblay, Nagin, 
Vitaro
(2002)

820 girls from 
Quebec

Teacher’s rating of 11 
items on the Social 
Behavior Questionnaire 
(SBQ, Tremblay et al., 
1991); physically 
aggressive behaviors (3 
items); oppositional 
behaviors (8 items);
scored 0(never applies)-
2(frequently applies); α= 
.85-.91

6
Ages 6-12

4
1. High 1.4%
2. Medium-high 9.6%
3. Medium 31.6%
4. Low 57.4%

Davis, Banks, Fisher, 
Grudzinskas (2004)

131 individuals in 
public adolescent 
mental health 
services

Annual frequency of 
criminal charges

18
Ages 8-25

3
1. High 12%
2. Intermediate 56%
3. Low 32%

D’Unger, Land, 
McCall, & Nagin 
(1998)

403 white males 
from the London 
cohort study

Frequency of convictions 
for criminal offenses

11
Every 2 years 
between ages 
10-32

4
1. High-rate chronic 13.4%
2. Adolescence-peaked 

12.7% 
3. Low-rate chronic 9.9%
4. Nonoffenders 64%

D’Unger, Land, 
McCall, & Nagin 
(1998)

Random samples of 
500, 1000, & 2000 
from the 13,160 
males in the 1958 
Philadelphia birth 
cohort study

Between ages 10-18 
annual frequency of 
contact with the Juvenile 
Aid division of the 
Philadelphia police 
department; after 18 
annual frequency of police 
encounters recorded on 
regular police forms

16
Ages 10-26

5
1. High-rate chronic 8.3%
2. High-rate adolescence-

peaked 1.0% 
3. Low-rate adolescence-

peaked 8.6%
4. Low-rate chronic 21.3%
5. Nonoffenders 60.8%

D’Unger, Land, 
McCall, & Nagin 
(1998)

353 males in the 
1942 cohort, 721 
males from the 
1949 cohort & 
1,067 males from 
the 1955 cohort 
from the Racine 
birth cohort study

Annual frequency of 
misdemeanors/felonies

22 (ages 8-30) 
for the 1942 
cohort
17 (ages 8-25) 
for the 1949 
cohort 
14 (ages 8-22) 
for the 1955 
cohort

1942 Cohort 5

1. High-rate chronic 8.8%
2. Adolescence-peaked 

20.1% 
3. Late-onset chronic 5.1%
4. Low-rate chronic 31.4%
5. Nonoffenders 34.6%

1949 Cohort 4

1. High-rate chronic 5.4%
2. High-rate adolescence-

peaked 19.4% 
3. Low-rate adolescence-

peaked 39.8%
4. Nonoffenders 35.4%
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models 
D’Unger, Land, 
McCall, & Nagin 
(1998)
(Continued from page 
66)

1955 Cohort 5

1. High-rate chronic 7.8%
2. Early-onset adolescence-

peaked 2.2% 
3. Late-onset adolescence-

peaked 15.4%
4. Low-rate chronic 30.1%
5. Nonoffenders 44.5%

Eggleston, Laub, 
Sampson (1998)

480 delinquent 
males

Annual frequency of 
arrests from official 
criminal histories at the 
local, state and national 
level.

18
Ages 7-24
25
Ages 7-31
38
Ages 7-44
64
Ages 7-70

18 time-points 4
1. Moderate-rate chronic 

22.1%
2. Classic desister 24.4%
3. Moderate-rate desister 

15.6%
4. Low-rate chronic 37.4%

25 timepoints 5
1. High-rate chronic 8%
2. Moderate-rate chronic 

29.2%
3. Classic desister 17.6%
4. Moderate-rate desister 

17.8%
5. Low-rate chronic 27.3%%

38 timepoints 5
1. High-rate chronic 3.1%
2. Moderate-rate chronic 23%
3. Classic desister 22%
4. Moderate-rate desister 

24.8%
5. Low-rate chronic 27.2%

64 timpoints 6
1. High-rate chronic 3.2%
2. Moderate-rate chronic 

18.4%
3. Classic desister 19.9%
4. Moderate-rate desister 

26.1%
5. Low-rate chronic II 8%
6. Low-rate chronic I 24.4%

Eggleston, Laub, 
Sampson (1998)

480 delinquent 
males

Annual frequency of 
arrests from official 
criminal histories at the 
local, state and national 
level.
Without controlling for 
mortality.

38
Ages 7-44

6
1. High-rate chronic 1.3%
2. Moderate-rate chronic 17%
3. High-rate desister 9.1%
4. Classic desister 20.8%
5. Moderate-rate desister 

24.3%
6. Low-rate chronic 27.6%
7.
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models 
Fergusson & Horwood 
(2002)
[Uses nonparametric 
group based 
modeling]

896 New Zealand 
children from the 
Christchurch 
Health & 
Development Study 
(CHDS)

At ages 12-16 the Self-
Report Early Delinquency 
Scales (SRED; Moffitt & 
Silva, 1988) & at 18 & 21 
self and significant other’s 
report of the participant’s 
behavior on a modified 
version of the Self Report 
Delinquency Instrument 
(SRDI; Elliot & Huizinga, 
1989).
**A dichotomous measure 
(non-offender/offender) 
was created at each age
The parent’s & teacher’s 
reports of the child’s 
conduct-disorder or 
disruptive behaviors at 
ages 8, 9, & 10 using 
items from Rutter, Tizard, 
& Whitmore (1970) & 
Connors (1969, 1970) was 
standardized.  The 
assessments were then 
summed over the 3-year 
period to produce a 
composite score (α=.97).  
Children were classified 
as exhibiting behavior 
problems if their scores 
placed them in the top 
10% of the cohort.

8
Ages 8-10, 
11-15, 17, 20

Males 5 
1. Chronic offenders 9.4%
2. Early-onset adolescent 

limited offenders 14.7%
3. Intermediate-onset 

adolescent limited 
offenders 10.3%

4. Late-onset adolescent 
limited offenders 24.9%

5. Low-risk offenders 
40.7%

Females 5
1. Chronic offenders 2.1%
2. Early-onset adolescent 

limited offenders 21%
3. Intermediate-onset 

adolescent limited 
offenders 3.7%

4. Late-onset adolescent 
limited offenders 2.4%

5. Low-risk offenders 
70.8%

Fergusson, Horwood, 
& Nagin (2000)
[Uses nonparametric 
group based 
modeling]

936 New Zealand 
children from the 
Christchurch 
Health & 
Development Study
(CHDS)

At ages 12-16 the Self-
Report Early Delinquency 
Scales (SRED; Moffitt & 
Silva, 1988) & at 18 self 
and “significant other’s” 
report of the participant’s 
behavior on a modified 
version of the Self Report 
Delinquency Instrument 
(SRDI; Elliot & Huizinga, 
1989)
**A dichotomous measure 
(non-offender/offender) 
was created at each age.

6
Ages 12-16, 
&18

4
1. Chronic offenders 6.3%
2. Moderate offenders 

30.8%
3. Adolescent limited 

offenders 3.1%
4. Nonoffenders 55.3%
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models  
Jester, Nigg, Adams, 
Fitzgerald, Puttler, 
Wong, & Zucker 
(2005)

335 children in 248 
families (225 
children had at least 
one alcoholic 
parent & 110 came 
from the same 
neighborhoods but 
had parents with no 
history of substance 
abuse)

Teacher’s and parents’ 
rating of 40 items on the 
TFR (Achenbach 1991);  
and CBCL (Achenbach, 
1991, 1992), respectively; 
physically aggressive 
behavior (20 items); 
attention problems (20 
items); scored 0-2 
 

4
Ages 6-8, 9-
11, 12-14, & 
15-17

Aggression 2
1. High 28%
2. Low 72%

Inattention/Hyperactivity 2
1. High 57%
2. Low 43%

Jones, Nagin, & 
Roeder (2001)

403 males from the 
Cambridge Study 
of Delinquent 
Development

Dichotomous measure of 
the presence or absence of 
criminal convictions at 
each age

22
Ages 10-32

3
1. Chronics 8%
2. Adolescent-limited 34%
3. Never convicted 57.8%

Jones, Nagin, & 
Roeder (2001)

1,037 Canadian 
males from 
Montreal

Teacher’s reports of 
oppositional behavior 
using of 5 items on the 
Social Behavior 
Questionnaire (SBQ, 
Tremblay et al. 1991)
scored 0(never)-2(often); 
α= .78-.89 

7
Ages 6 & 10-
15

4 
1. Chronic 10%
2. Declining 7%
3. Low & deceasing 42%
4. None/little 22%

Keller, Spieker, 
Gilchrist (2005)

210 children born 
to adolescent 
mothers from 
Seattle, WA

Mother’s reports of 
disruptive behavior using 
8 items from Behavior 
Problem Index (BPI; 
Baker & Mott, 1989), the 
CBCL/2-3 (Achenbach, 
1992) and CBCL/4-18 
(Achenbach, 1991)

4
Ages 24, 30, 
36, 54 Months

2
1. High Problem 16%
2. Typical 84%

Lacourse, Côté, 
Nagin, Vitaro, 
Brendgen, & 
Tremblay (2002)

909 French 
speaking, low SES 
males from 
Montreal Canada

24 self-reported items 
(Tremblay, Pihl, Vitaro, & 
Dobkin, 1994) measuring 
physical aggression (7 
items), vandalism (6 
items), and theft (11 
items); scored 0 (never)-
3(often); α=.59-.87

7
Ages 11-17

Physical Aggression 6
1. High rising 4.4-5.9%
2. Low rising 11.4%
3. Medium decline 12%
4. Low decline 26.3%
5. Low II 15.6%
6. Low I 29.9%

Vandalism 6
1. High rising 4.4-5.9%
2. Low rising 6.9%
3. Medium decline 5.9%
4. Low decline 11.1%
5. Low II 13.6%
6. Low I 58%
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models 
Lacourse, Côté, 
Nagin, Vitaro, 
Brendgen, & 
Tremblay (2002)
(Continued from page 
69)

Theft 6
1. High rising 4.4-5.9%
2. Low rising 16.4%
3. Medium decline 6.9%
4. Low decline 14.2%
5. Low II 24.4%
6. Low I 32.2%

Lacourse, Nagin, 
Tremblay, Vitaro, & 
Claes (2003)

969 French 
speaking, low SES 
males from 
Montreal Canada

1 self-report item 
regarding gang 
membership in the last 12 
months.

7
Ages 11-17

3
1. Childhood 12.8%
2. Adolescence 12.8%
3. Never 74.4%

Land, McCall, & 
Nagin (1996) 

Random sample of 
1000 from the 
13,160 males in the 
1958 Philadelphia 
birth cohort study

Between ages 10-18 
annual frequency of 
contact with the Juvenile 
Aid division of the 
Philadelphia police 
department; after 18 
annual frequency of police 
encounters recorded on 
regular police forms.

18
8-26

4
1. Chronic Recidivists 7.5%
2. Nonchronic Recidivists 

11.6%
3. Onetime 13.7
4. Nonoffenders 67.2%

Land & Nagin (1996)
Nagin & Land (1993)
Nagin, Farrington & 
Moffitt (1995)
[Uses nonparametric 
group based 
modeling]

403 white males 
from the London 
cohort study

Frequency of convictions 
for criminal offenses.

11
Every 2 years 
between ages 
10-32

4
1. High-rate chronic 12%
2. Adolescence-peaked 

17% 
3. Low-rate chronic 33%
4. Nonoffenders 38%

Laub, Nagin, Sampson 
(1998)

480 delinquent 
males

Annual frequency of 
arrests from official 
criminal histories at the 
state and national level.

25
Ages 7-32

4
1. High-chronic 2.8%
2. Moderate-chronics 

25.7%
3. Desister (Group 4) 28.9%
4. Desister (Group 3) 42.5%

Maughan, Pickles, 
Rowe, Costello, & 
Angold (2000)

1,419 (789 boys 
and 630 girls) from 
the Great Smokey 
Mountains Study
(GSMS) Children 
were between ages 
9-16 at base

Parent and child report of 
15 items on the Child & 
Adolescent Psychiatric 
Assessment (CAPA; 
Angold, Prendergast, Cox, 
Harrington, Simonoff, & 
Rutt, 1995) assessing 
conduct disorder 
according to DSM-IV, 
includes items relating to 
physical aggression (7 
items), damage to property 
(2 items), deceitfulness 
and theft (3 items), & 
serious violations of rules 
(3 items).

3 annual 
assessments 

Aggressive Conduct Problems 
(males) 3

1. Stable high 11.7%
2. Declining 19.9%
3. Stable low 68.4%

Aggressive Conduct Problems 
(females) 3

1. Sable high 2.3%
2. Declining 10%
3. Stable low 87.7%

Non-aggressive Conduct Problems 
(males) 3

1. Stable high 3.8%
2. Declining 42.3%
3. Stable low 53.9%
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models 
Maughan, Pickles, 
Rowe, Costello, & 
Angold (2000)
(Continued from page 
60)

Behaviors were scored as 
present if endorsed at 
computer specified 
frequency or severity 
levels by either the parent 
or child.

Non-aggressive Conduct Problems
(females) 3

1. Stable high 1.9%
2. Declining 26%
3. Stable low 72.1%

McDermott & Nagin 
(2001)

835 males from the 
National Youth 
Survey ages 11-17 
at wave I & 18-24 
at wave VI

The sum of the self-
reported frequencies of 5 
items.  To eliminate 
outliers, the index was 
truncated in each wave at 
the 99th percentile, 
converting all larger 
values to 25; thus the 
count is from 0-25 at each 
wave

6 
(over an 8 
year span)

3
1. Increasing until 18 & 

unstable trend after that 
10%

2. Desisters 11%
3. Low 79%

Muthén, Brown, 
Masyn, Jo, Khoo, 
Yang, Wang, Kellam, 
Carlin, & Liao, (2002)

199 males in 19 
Baltimore City 
public schools

Teacher’s rating of 10 
items on the 
aggressive/disruptive 
subscale of the Teacher 
Observation of Classroom 
Adaptation-Revised 
(TOCA-R; Werthamer-
larson, Kellam, & 
Wheeler, 1991); scored 
1(almost never)-6(almost 
always)

9
Fall & spring 
grades 1 & 2; 
spring grades 
3-7 

4
1. High 15%
2. Medium 44%
3. Late Starter 22%
4. Low 19%

NICHD Early Child 
Care Research 
Network (2004); 
Campbell, Spieker, 
Burchinal, Poe, & The 
NICHD Early Child 
Care Research 
Network (2006)  

1,195 children Mother’s reports of 
physically aggressive 
behavior using items 6 
from CBCL (Achenbach, 
1991, 1992); scored 0-2; 
α=.72-.77

6
Ages 2-9 

5
1. High 3%
2. Moderate-declining 12%
3. Moderate 15%
4. Low 25%
5. Very low 45%

Nagin (1999) 403 males from the 
Cambridge Study 
of Delinquent 
Development

Frequency of criminal 
convictions

15
Every 2 years 
between ages 
10-30

3
1. Chronics 7%
2. Adolescent limited 22%
3. Never convicted 71%

Nagin (1999) 1,037 Canadian 
males
from Montreal

Teacher’s reports of 
physically aggressive 
behavior using items 3 
from the Social Behavior 
Questionnaire (SBQ, 
Tremblay et al. 1987); 
scored 0(never)-2(often);
α= .78-.87 

7
Ages 6 & 10-
15

4 
1. Chronic 5%
2. High desister 30%
3. Low desister 50%
4. Never 71%
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models  
Nagin (1999) 1,037 Canadian 

males
from Montreal

Teacher’s reports of 
physically aggressive 
behavior using items 3 
from the Social Behavior 
Questionnaire (SBQ, 
Tremblay et al. 1987);
scored 0(never)-2(often); 
at each age individuals 
were coded as 0 (no 
physical aggression) or 
1(at least one indicator of 
physical aggression) 
α=.78-.87 

7
Ages 6 & 10-
15

3
1. Non- desister 30%
2. Desister 50%
3. Never 20%

Nagin & Tremblay 
(1999, 2001a, 2001b)
Nagin, Pagani, 
Tremblay, & Vitaro
(2003)
Séguin, Nagin, 
Assaad, Tremblay
(2004) 

1,037 Canadian 
males from
Montreal

Teacher’s ratings of 10 
items on the Social 
Behavior Questionnaire 
(SBQ, Tremblay et al. 
1987); physical aggression 
(3); opposition (5 items); 
hyperactivity (2 items);
scored 0(never)-2(often); 
α= .78-.89 

7
Ages 6 & 10-
15

Physical Aggression 4 
1. Chronic 4%
2. High desister 28%
3. Moderate 52%
4. Low 17%

Opposition 4 
1. Chronic 5%
2. High desister 25%
3. Moderate 46%
4. Low 25%

Hyperactivity 4 
1. Chronic 6%
2. High desister 30%
3. Moderate 45%
4. Low 20%

Nagin & Tremblay 
(2001a)

1,037 Canadian 
males from 
Montreal

10 self-report items 
measuring property 
offenses 

7
Ages 11-17

6
1. Rising Chronics 5.9%
2. Medium Chronics 7.3%
3. Medium Decliners 14.6%
4. Low rising I & Low 

rising II 41.3% 
5. Low 30%

Pagani, Japel, Girard, 
Farhat, Côté, & 
Tremblay (2006)

8208 children from 
the Canadian 
National 
Longitudinal 
Survey of Children 
and Youth 
(NLSCY).

The person most 
knowledgeable (PMK) 
about the child reports on 
their physically aggressive 
behavior using items 3 
from the Social Behavior 
Questionnaire (SBQ, 
Tremblay et al. 1987); 
scored 0(never)-2(often)

3 
Ages 4-11

Males 4
1. High 19.1%
2. Gradual Decline 43.5%
3. Steep Decrease 20.9%
4. Very Low 21.8%

Females 4
1. High 10.3%
2. Gradual Decline 37.3%
3. Steep Decrease 15.6%
4. Very Low 31.5%
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models  
Petras, Schaeffer, 

Ialongo, Hubbard
Muthén, Lambert 
Poduska, & Kellam 
(2004)
[Uses GMM]

597 males in 19 
Baltimore City 
public schools

Teacher’s rating of 10 
items on the 
aggressive/disruptive 
subscale of the Teacher 
Observation of Classroom 
Adaptation-Revised 
(TOCA-R; Werthamer-
larson, Kellam, & 
Wheeler, 1991); scored 
1(almost never)-6(almost 
always); α=.92-.94

6
Fall & spring 
grade 1; 
spring grades 
2, 3, 4, 5

3
1. Chronic High Aggression 

(CHA) 16.1%
2. Increasing Aggression 

(IA) 52.5% 
3. Stable Low Aggression

(SLA) 31.4%

Piquero, Blumstein, 
Brame, Haapanen, 
Mulvey, & Nagin 
(2001)

272 male serious 
offenders

Annual frequency of 
arrests

15
Ages 18-33

6
1. Chronic Group (LC#3) 

7.1%
2. Desisting Group (LC #1) 

18.3% 
3. Desisting Group (LC#2) 

20.9% 
4. Desisting Group (LC#5) 

22.5%
5. Desisting Group (LC#6) 

10.3%
6. Low Group (LC#4) 

20.8%
Roeder, Lynch, & 
Nagin (1999)
Jones, Nagin, & 
Roeder (2001)

403 males from the 
Cambridge Study 
of Delinquent 
Development

Annual frequency of 
criminal convictions

22
Ages 10-32

4
1. High level chronics 8%
2. Low-level chronics 7%
3. Adolescent limited 19%
4. Never convicted 66%

Sampson & Laub 
(2003)

475 delinquent 
males

Annual frequency of 
arrests from official 
criminal histories at the 
local, state and national 
level.

64
Ages 7-70

Total Crime 6
1. High-rate chronic 3.2%
2. Moderate-rate chronic 

18.4% 
3. Classic desister 19.9%
4. Moderate-rate desister 

26.1%
5. Low-rate chronic II 8%
6. Low-rate chronic I 24.4%

Violent Crimes 5
1. High-rate chronic 2.4%
2. Moderate-rate chronic 
24.8%
3. Classic desister 9.4%
4. Late-onset offender 9.4%
5. Low-rate desister 54%
1.
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models 
Sampson & Laub 
(2003)
(Continued from page 
73)

Drug/Alcohol Crimes 5
2. High-rate chronic 1.8%
3. Moderate-rate chronic 

5.3%
4. Low-rate chronic 21.1%
5. Low-rate desister 12.0%
6. Non-Offender 59.9%

Schaeffer, Petras, 
Ialongo, Poduska, & 
Kellam (2003)
[Uses GMM]

297 males in 19 
Baltimore City 
public schools

Teacher’s rating of 10 
items on the Authority 
Acceptance subscale of 
the TOCA-R (Werthamer-
larson, Kellam, & 
Wheeler, 1991); scored 
1(almost never)-6(almost 
always); α=.92-.92

9
Fall & spring 
grade 1; fall & 
spring grade 
2; spring 
grades 3-7 

4
1. Chronic 9%
2. Moderate 52%
3. Increasing7% 
4. Non-aggressive32%

Segawa, Ngwe, Li,
Flay, & Aban Aya 
Coinvestigators (2005)

552 males who 
participated in the 
Aban Aya Youth 
Project

7 self-report items 
regarding violent 
behavior; scored 0(never)-
3(more than once 
recently).
α=.60-.76

5
fall & spring 
grade 5, 
spring grades 
6-8 

3
5. High Risk 34%
6. Medium Risk 54%
7. Low Risk 12% 

Shaw, Gilliom, 
Ingoldsby, & Nagin 
(2003)

284 boys whose 
families 
participated in 
Pittsburgh WIC

Parent’s reports of 
conduct problems using 5 
items on the CBCL 
(Achenbach, 2000, 1991, 
1992); scored 0(not true)-
2(very true or often true); 
α=.66-.71

5
Ages 2, 3.5, 5, 
6, & 8

4
1. Chronic 6%
2. High desister 38%
3. Moderate desister 42%
4. Low 14%

Shaw, Lacourse, & 
Nagin (2004, 2005)

284 boys whose 
families 
participated in 
Pittsburgh WIC

Parent’s reports of 8 items 
on the CBCL (Achenbach, 
2000, 1991, 1992); scored, 
overt conduct problems 
(5), hyperactivity/attention 
problems (3), 0(not true)-
2(very true or often true); 
α=.66-.71

6
Ages 2, 3.5, 5, 
6, 8, & 10

Overt Conduct Problems 4
1. Chronic 6.7%
2. Medium decline 49.9%
3. Moderate desister 33.2%
4. Low 10.1%

Hyperactivity and Attention 
Problems 4

1. Chronic 20%
2. Moderate stable 47.3%
3. Moderate desister 26.9%
4. Low 5.7%

Tremblay, Nagin, 
Séguin, Zoccolillo, 
Zelazo, Boivin, 
Pérusse, & Japel 
(2004); Tremblay, 
Nagin, Séguin, 
Zoccolillo, Zelazo, 
Boivin, Pérusse, & 
Japel (2005)

504 Canadian 
children from 
Quebec

Mother’s reports of 
physically aggressive 
behavior using items 3; 
scored 0(never)-2(often); 
scores ranged from 0-6.
α=.55-.76

3 
17, 30 & 42 
Months

3
1. High 14%
2. Modest 58%
3. Little or No 28%
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models 
van Lier, Muthén, van 
der Sar, & Crijinen
(2004)
[Uses GMM]

666 children from 
Rotterdam and 
Amsterdam

Teacher’s ratings of 21 
items on the Teacher’s 
Report Form (TFR/6-18; 
Achenbach, 1991) and the 
Problem Behavior at 
School (PBSI, Erasmus 
Medical Center, 2000); 
conduct problems (9 
items), oppositional 
defiant problems (4 
items), attention-
deficit/hyperactivity 
problems (8 items)
scored 0(not true)-2(very 
true or often true); α=.76-
.81

5
spring grade 
1; fall & 
spring grade 
2; fall & 
spring grade 3

3
1. High 14%
2. Intermediate 26%
3. Normative 60%

van Lier, Vitaro, 
Wanner, Vuijk,  & 
Crijnen (2005)
[Uses GMM]

289 children from 
Rotterdam and
Amsterdam

Peers’ reports of antisocial 
behavior using 4 items 
(Coie & Dodge, 1998).  
Children were asked to 
nominate all classmates 
that fit each item.  The 
four scores were divided 
by the number of children 
in the class minus 1 
(nominating oneself was 
not allowed) and then 
added for a total score; 
α=.92-.94

4
Ages 7-10

3
1. High 9%
2. Moderate 44%
3. Low 47%

van Lier, Vitaro, 
Wanner, Vuijk, & 
Crijnen (2005) 
[Uses GMM]

445 children from 
Quebec

Peers’ reports of antisocial 
behavior using 4 items on 
the Pupil Evaluation 
Inventory (PEI; Pekarik, 
Prinz, Liebert, Weintraub, 
& Neale, 1976). The four 
scores were divided by the 
number of children in the 
class minus 1 and then 
added for a total score; 
α=.89-.94

4
Ages 9-12

3
4. High 10%
5. Moderate 39%
6. Low 51%

van Lier & Crijnen 
(2005)
[Uses GMM]

287 children from 
Rotterdam and 
Amsterdam

Peers’ reports of antisocial 
behavior using 4 items 
(Coie & Dodge, 1998).  
α=.92-.94

3
Ages 7-9 
 

3
7. High 9%
8. Moderate 43%
9. Low 48%
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Articles Using Semi-Parametric Group Based Modeling or Growth Mixture Modeling Included in Regression Models  
White, Bates, & 
Buyske (2001) [Uses 
GMM]

698 males aged 12, 
15, or 18 Rutgers 
Health & Human 
Development 
Project (HHDP)

8 self-reported measuring 
delinquency; scored 0 
(never)-5(10 or more 
times); scores were 
summed

4
15 year period

4
1. Persistent 7%
2. Escalating 13%
3. Adolescent-limited 33%
4. Nondelinquents 47%

Wiesner & Capaldi 
(2003); Wiesner, Kim, 
& Capaldi (2005) 
[Uses GMM]

204 high risk males 
from the Oregon 
Youth Study (OYS)

30 self-report items (Elliot 
et al. 1983); total score 
was calculated by 
summing by the 
individual’s open-ended 
estimate of how often the 
had committed each 
offense in the past year

12
Age 12-24

6
1. Chronic high-level 15%
2. Chronic low level 18.6%
3. Decreasing high level 

27.9%
4. Decreasing low level 

21.6%
5. Rare11.3%
6. Nonoffenders 4.9%

Wiesner & Silberisen 
(2003) [Uses GMM]

720 East and West 
German 
adolescents 10-13 
years old

12 items on the German 
self-report delinquency 
questionnaire (DBS; 
Lösel, 1975); scored 0-11

4
Annually

4
1. High 14%
2. Medium 13%
3. Low 20%
4. Rare 53%

Wiesner & Windle 
(2004) [Uses GMM]

1218 NY high 
school sophomores 
& juniors 

7 self-reported items 
(Elliot et al., 1989), scored 
0 (never)-5(10 or more 
times); α=.59-.70

4
Every 6 
months for 2 
years

6
1. High level chronic 6.4%
2. High late peakers 8.9%
3. Moderate level chronic 

10%
4. Moderate late peakers 

19.6%
5. Decreasers 5.2%
6. Rare offenders 50%
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Table 3

The Frequency of Relevant Articles by Search Engine for Search Terms

Search Engines

Search Terms Academic Search

Premier

Psych Info Social Sciences 

Citation Index

GGMM 2 4 3

GMM 137 8 590

general growth mixture modeling 3 7 7

Generalized growth mixture modeling 0 0 0

group based modeling 4 7 6

growth mixture modeling 21 31 32

LCGA 1 0 3

latent class growth analysis 3 4 6

latent trajectory class analysis 0 0 0

Muthén 33 101 66

Nagin 55 39 120

Semiparametric 286 47 1,897

semi parametric 83 9 442

SPGB 1 0 3

trajectories AND aggression OR aggressive 

OR antisocial OR anti social OR delinquency 

OR delinquent OR externalize OR 

externalizing OR offend OR offender OR 

offending

153 360 243
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Table 4

Correlations Among Outcome Variables and Sample and Design Characteristics4

Sample 
Size

Male
Number of 
Assessment 
Points

Assessment 
Intervals

Number of 
Trajectories

Abstainer
Group 
Present

Low 
Level 
Group 
Present

Desister 
Group 
Present 

Sample Size __

Male .08 __

Number of 
Assessment 
Points

-.09 .34** __

Assessment 
Intervals -.03 -.30** -.20 __

Number of 
Trajectories -.15 .27* .43*** -.20 __

Abstainer 
Group Present .15 -.03 -.48*** .11 -.21 __

Low Level 
Group Present -.28* .05 -.10 -.20 .25* -.03 __

Desister Group 
Present -.14 .32** .30** -.10 .43*** -.27* -.10 __

Chronic Group 
Present -.13 -.26* -.55*** .17 -.19 .34** .21 -.30**

4 N=86; *p < .05, **p < .01, ***p < .001



79

Table 5

Correlations Among Outcome Variables and Measurement Characteristics5

Number 
of Scale 
Items

Number 
of 
Response 
Categories

Breadth Number of 
Trajectories

Abstainer
Group 
Present

Low 
Level 
Group 
Present

Desister 
Group 
Present 

Number of Scale 
Items

__

Number of 
Response 
Categories

.28* __

Breadth .76*** .30* __

Number of 
Trajectories

.39** .14 .16 __

Abstainer Group 
Present

-.20 .18 -.12 -.11 __

Low Level Group 
Present

-.06 .12 .14 .17 -.19 __

Desister Group 
Present

.09 -.33* -.14 .37** -.17 -.26 __

Chronic Group 
Present

.04 .01 .24 -.19 -.10 .11 -.23

5 N=54; *p < .05, **p < .01, ***p < .001
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Table 6

Cross-Tabulations of Number and Type of Trajectories 
Number of Trajectories Trajectory Present Trajectory Absent Total

Abstainer
2 2 2 4
3 29 1 30
4 24 4 28
5 7 6 13
6 8 3 11

Total 70 16 86
χ2 (4, N = 86) = 14.63, p < .01; Fisher’s Exact Test: p < .01
Kendall’s Tau-b6 = -0.21; ASE7=0.11
Goodman-Kruskal Gamma = -0.39; ASE=0.19

Low Level
2 1 3 4
3 11 19 30
4 18 10 28
5 9 4 13
6 7 4 11

Total 46 40 86
χ2 (4, N = 86) = 7.78, p < .2; Fisher’s Exact Test: p < .2
Kendall’s Tau-b = 0.25; ASE=0.10
Goodman-Kruskal Gamma = 0.40 ASE=0.15

Desister
2 2 2 4
3 12 18 30
4 21 7 28
5 13 0 13
6 10 1 11

Total 58 28 86
χ2 (4, N = 86) = 20.61, p < .001; Fisher’s Exact Test: p < .001
Kendall’s Tau-b = 0.42; ASE=0.08
Goodman-Kruskal Gamma = 0.71; ASE=0.11

Chronic
2 4 0 4
3 24 6 30
4 25 3 28
5 8 5 13
6 7 4 11

Total 68 18 86
χ2 (4, N = 86) = 6.84, p < .2; Fisher’s Exact Test: p < .2
Kendall’s Tau-b = -0.16; ASE=0.10
Goodman-Kruskal Gamma = -0.33; ASE=0.19

6 Interpreting Kendall’s Tau and Goodman-Kruskal Gamma:  .00 = no relationship; .10 to .19 = a low 
relationship; .20 to .35 = a moderate relationship; .36 to .49 a substantial relationship; .50 or higher a very 
strong relationship. 
7 ASE=Asymptotic Standard Error
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Table 7

Means and Standard Deviations on Sample and Design Characteristics by the Number of Trajectories 
Present

Full 
Sample
(n=86)

Two 
Trajectories

(n=4)

Three
(n=30)

Four
(n=28)

Five
(n=13)

Six
(n=11)

Sample Size 1299.44
(2477.79)

345
(119.82)

2096.17
(3834.90)

1064.93
(1483.48)

669.08
(302.78)

815.36
(532.59)

Male 0.65
(.48)

.00
(.00)

.57
(.50)

.75
(.44)

.69
(.48)

.82
(.41)

Number of 
Assessment 
Points

11.94
(13.81)

4.5
(1.00)

7.008

(4.35)
9.299

(5.90)
22.15

(20.96)
21.00

(23.29)

Assessment 
Intervals

1.36
(.79)

2.13
(1.18)

1.41
(1.07)

1.46
(.65)

1.21
(.24)

1.12
(0.58)

Table 8

Means and Standard Deviations on Measurement Characteristics by the Number of Trajectories Present
Full 

Sample
(n=54)

Two 
Trajectories

(n=2)

Three
(n=20)

Four
(n=21)

Five
(n=6)

Six
(n=5)

Number of Scale 
Items

6.04
(3.44)

5.00
(4.24)

4.8510

(2.46)
5.6211

(3.17)
10.5

(4.72)
7.6

(1.95)

Number of 
Response
Categories

3.31
(1.65)

3.00
(.00)

2.9
(1.21)

3.81
(2.14)

2.33
(.52)

4.20
(1.10)

Breadth 1.76
(1.20)

1.5
(.71)

1.45
(1.00)

1.86
(1.35)

2.83
(1.17)

1.40
(0.89)

8 Analyses with three trajectories have significantly (p<.05) fewer assessment points than analyses with five 
and six trajectories. 
9 Analyses with four trajectories have significantly (p<.05) fewer assessment points than analyses with five 
trajectories.
10 Analyses with three trajectories have significantly (p<.05) fewer scale items than analyses with five 
trajectories. 
11 Analyses with four trajectories have significantly (p<.05) fewer of scale items than analyses with five 
trajectories.
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Table 9

Means and Standard Deviations on Sample and Design Characteristics by the Presence of an Abstainer 
Trajectory12

Full Sample
(n=86)

Abstainer 
Trajectory Present

(n=70)

No Abstainer Trajectory 
Present
(n=16)

Sample Size 1299.44
(2477.79)

 1476.29 a

(2716.22)
525.75 a

(259.89)

Male .65
(.48)

.64 a

(.48)
.69a

(.48)

Number of Assessment 
Points

11.71
(13.54)

8.64a

(8.25)
25.13b

(22.14)

Assessment Intervals 1.39
(.81)

1.43 a

(.86)
1.21a

(.54)

Table 10

Means and Standard Deviations on Measurement Characteristics by the Presence of an Abstainer 
Trajectory

Full Sample
(n=54)

Abstainer 
Trajectory Present

(n=48)

No Abstainer Trajectory 
Present
(n=6)

Number of Scale Items 6.04
(3.44)

5.79a

(3.48)
8.00a

(2.45)

Number of Response
Categories

3.31
(1.65)

3.42a

(1.71)
2.50 a

(.55)

Breadth 1.76
(1.20)

1.71a

(1.22)
2.17a

(.98)

12 Means sharing the same superscript do not significantly differ at the p < .05 level
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Table 11

Means and Standard Deviations on Sample and Design Characteristics by the Presence of a Low Level 
Trajectory13

Full Sample
(n=86)

Low Level 
Trajectory Present

(n=46)

No Low Level Trajectory 
Present
(n=40)

Sample Size 1299.44
(2477.79)

 665.13 a

(389.20)
2028.90 b

(3490.81)

Male .65
(.48)

.67 a

(.47)
.63a

(.49)

Number of Assessment 
Points

11.71
(13.54)

10.43a

(8.20)
13.18a

(17.83)

Assessment Intervals 1.39
(.81)

1.24a

(.48)
1.56 a

(1.06)

Table 12

Means and Standard Deviations on Measurement Characteristics by the Presence of a Low Level 
Trajectory

Full Sample
(n=54)

Low Level 
Trajectory Present

(n=31)

No Low Level Trajectory 
Present
(n=23)

Number of Scale Items 6.04
(3.44)

5.87a

(3.10)
6.26a

(3.91)

Number of Response
Categories

3.31
(1.65)

3.48a

(1.91)
3.09a

(1.20)

Breadth 1.76
(1.20)

1.90a

(1.14)
1.57a

(1.27)

13 Means sharing the same superscript do not significantly differ at the p < .05 level
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Table 13

Means and Standard Deviations on Sample and Design Characteristics by the Presence of a Desister 
Trajectory14

Full Sample
(n=86)

Desister Trajectory 
Present
(n=58)

No Desister Trajectory Present
(n=28)

Sample Size 1299.44
(2477.79)

1055.95a

(1932.21)
1803.82a

(3324.90)

Male .65
(.48)

.76a

(.43)
.43b

(.50)

Number of Assessment 
Points

11.71
(13.54)

14.52a

(15.71)
5.89b

(2.15)

Assessment Intervals 1.39
(.81)

1.34a

(.55)
1.51a

(1.19)

Table 14

Means and Standard Deviations on Measurement Characteristics by the Presence of a Desister Trajectory
Full Sample

(n=54)
Desister Trajectory 

Present
(n=34)

No Desister Trajectory Present
(n=22)

Number of Scale Items 6.04
(3.44)

6.28a

(3.70)
5.68a

(3.06)

Number of Response
Categories

3.31
(1.65)

2.88a

(0.75)
3.95b

(2.30)

Breadth 1.76
(1.20)

1.63a

(1.16)
1.95a

(1.25)

14 Means sharing the same superscript do not significantly differ at the p < .05 level
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Table 15

Means and Standard Deviations on Sample and Design Characteristics by the Presence of a Chronic 
Trajectory15

Full Sample
(n=86)

Chronic Trajectory 
Present
(n=68)

No Chronic Trajectory Present
(n=18)

Sample Size 1299.44
(2477.79)

1132.25a

(2103.16)
1931.06 a

(3567.93)

Male 0.65
(0.48)

0.59a

(0.50)
0.89b

(0.32)

Number of Assessment 
Points

11.71
(13.54)

7.88a

(5.79)
26.17b

(22.47)

Assessment Intervals 1.39
(0.81)

1.46a

(.88)
1.12a

(.43)

Table 16

Means and Standard Deviations on Measurement Characteristics by the Presence of a Chronic Trajectory
Full Sample

(n=54)
Chronic Trajectory 

Present
(n=50)

No Chronic Trajectory Present
(n=4)

Number of Scale Items 6.04
(3.44)

6.08a

(3.42)
5.5a

(4.20)

Number of Response
Categories

3.31
(1.65)

3.32a

(1.70)
3.25a

(0.96)

Breadth 1.76
(1.20)

1.84a

(1.20)
.75a

(0.50)

15 Means sharing the same superscript do not significantly differ at the p < .05 level
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Table 17

Multinomial Logistic Regression Model of Sample and Design Characteristics Predicting Number of 
Trajectories16

Variables Two Trajectories Four Trajectories Five Trajectories Six Trajectories 

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Male -33.17***

(1.12)
.77

(.71)
-.53
(.84)

.32
(1.22)

Sample size -.01
(.01)

.00
(.00)

.00
(.00)

.00
(.00)

Number of Assessments -.26
(.17)

.07
(.07)

.15
(.08)

.14
(.09)

Assessment Intervals 1.23
(.87)

.24
(.39)

-.13
(.34)

-.53
(1.29)

Intercept 4.24 -1.26 -1.57 -1.76

χ2 2037.97***

df 16

16 N=86; three trajectories are the comparison group.
*p < .05; **p < .01; ***p < .001
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Table 18

Multinomial Logistic Regression Model of Sample and Design Characteristics Predicting Number of 
Trajectories17

Variables Two Trajectories Three Trajectories Five Trajectories Six Trajectories 

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Male -36.94***

(1.14)
-.77
(.71)

-1.30
(.84)

-.44
(1.05)

Sample size -.01
(.01)

.00
(.00)

.00
(.00)

.00
(.00)

Number of Assessments -.34*

(.14)
-.07
(.07)

.08***

(.02)
.07*

(.03)

Assessment Intervals .98
(.83)

-.24
(.39)

-.38
(.34)

-.78
(1.23)

Intercept 5.50 1.26 -.31 -.50

χ2 2454.96***

df 16

17 N=86; four trajectories are the comparison group.
*p < .05; **p < .01; ***p < .001
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Table 19

Multinomial Logistic Regression Model of Sample and Design Characteristics Predicting Number of 
Trajectories18

Variables Two Trajectories Three Trajectories Four Trajectories Six Trajectories 

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Male -34.64***

(1.06)
.53

(.84)
1.30
(.84)

.85
(1.12)

Sample size -.01
(.01)

.00
(.00)

.00
(.00)

.00
(.00)

Number of Assessments -.42**

(.14)
-.15
(.08)

-.08***

(.02)
-.01
(.02)

Assessment Intervals 1.36
(.82)

.13
(.34)

.38
(.34)

-.40
(1.30)

Intercept 5.80 1.57 .31 -.19

χ2 2311.42***

df 16

18 N=86; five trajectories are the comparison group.
*p < .05; **p < .01; ***p < .001
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Table 20

Multinomial Logistic Regression Model of Sample and Design Characteristics Predicting Number of 
Trajectories19

Variables Two Trajectories Three Trajectories Four Trajectories Five Trajectories 

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Male -34.50***

(1.30)
-.32

(1.22)
.44

(1.05)
-.85

(1.12)

Sample size -.01
(.01)

.00
(.00)

.00
(.00)

.00
(.00)

Number of Assessments -.40**

(.14)
-.14
(.09)

-.07*

(.03)
.01

(.02)

Assessment Intervals 1.76
(1.44)

.53
(1.29)

.78
(1.23)

.40
(1.30)

Intercept 6.00 1.76 .50 .19

χ2 2172.42***

df 16

19 N=86; six trajectories are the comparison group.
*p < .05; **p < .01; ***p < .001
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Table 21

Multinomial Logistic Regression Model of Measurement Characteristics Predicting Number of Trajectories20

Variables Two Trajectories Three Trajectories Five Trajectories Six Trajectories 

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Number of Scale Items .10
(.54)

.09
(.26)

.62**

(.19)
.59*

(.30)

Number of Response 
Categories

-.45
(.33)

-.57
(.51)

-1.19***

(.28)
-.04
(.24)

Breadth -.24
(.63)

-.25
(.49)

-.48
(.44)

-1.22
(.76)

Intercept -.99 1.75 -1.16 -3.06

χ2 221.91***

df 12

20 N=54; four trajectories are the comparison group.
*p < .05; **p < .01; ***p < .001
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Table 22

Multinomial Logistic Regression Model of Measurement Characteristics Predicting Number of Trajectories21

Variables Two Trajectories Three Trajectories Four Trajectories Six Trajectories 

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Coefficient
(SE)

Number of Scale Items -.52
(.51)

-.53**

(.20)
-.62**

(.19)
-.02
(.27)

Number of Response 
Categories

.75
(.39)

.62
(.65)

1.19***

(.28)
1.16**

(.38)

Breadth .24
(.71)

.23
(.51)

.48
(.44)

-.74
(.70)

Intercept .12 2.88 1.16 -1.94

χ2 221.90***

df 12

21 N=54; five trajectories are the comparison group.  
*p < .05; **p < .01; ***p < .001
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Table 23

Summary of Logistic Regression Analyses for Sample and Design Variables Predicting the Presence of Abstainer, Low Level, 
Desister, and Chronic Trajectories22

Abstainer Low Level Desister Chronic

Variables B SE B eB23 B SE B eB B SE B eB B SE B eB

Male .85 .75 2.35 .34 .44 1.41 .74 .66 2.09 -.42 .83 .79

Sample Size .00 .00 1.00 .00**24 .0025 1.0026 .00 .00 1.00 .00**27 .0028 1.0029

Number of 
Assessments

-.08*** .01 0.92 -.03* .02 .97 .24* .11 1.27 -.12*** .03 .87

Assessment 
Intervals

.12 .31 1.13 -.60* .26 .55 .10 .31 1.11 .34 .69 1.03

Constant 1.09 1.70 -1.44 2.96

χ2 40.22*** 23.30*** 6.46 47.18***

df 4 4 4 4

22 N=86; *p < .05; **p < .01; ***p < .001
23 eB = exponentiated B.
24 APA states that numbers in tables should have only 2 decimal places; in this case B = -.001
25 SE B = .0002
26 eB= .999
27 B = -.0002
28 SE B = .0001
29 eB= .9996
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Table 24

Summary of Logistic Regression Analyses for Measurement Variables Predicting the Presence of Abstainer, Low Level, 
Desister, and Chronic Trajectories30

Abstainer Low Level Desister Chronic

Variables B SE B eB31 B SE B eB B SE B eB B SE B eB

Number of Scale 
Items

-.20 .15 .82 -.25 .18 .78 .41** .12 1.51 -.37 .25 .69

Number of 
Response 
Categories

.85 .54 2.35 .17 .23 1.19 -.77** .29 .46 .46 .53 1.5
8

Breadth .19 .34 1.21 .76 .54 2.14 -.90* .45 .41 2.27** .86 9.6
4

Constant .58 -.06 2.04 .48

χ2 4.30 4.40 14.63** 17.06***

df 3 3 3 3

30 N=54; *p < .05; **p < .01; ***p < .001

31 eB = exponentiated B
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Table 25

Correlations Among Outcome, Sample, and Design Variables and Age32

Childhood Adolescence Adulthood

Sample Size .15 .10 -.20

Male -.15 .35*** .36***

Number of 
Assessment 
Points

.09 .17 .66**

Assessment 
Intervals .05 -.24* -.08

Number of 
Trajectories -.31** .21 .35***

Abstainer 
Group 
Present

-.21 -.05 -.29**

Low Level 
Group 
Present

-.01 .10 -.02

Desister 
Group 
Present

-.18 .20 .44***

Chronic 
Group 
Present

-.03 -.16 -.43***

Childhood __ -.19 -.27*

Adolescence __ .21

32 N=86; *p < .05, **p < .01, ***p < .001
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Table 26

Correlations Among Measurement Variables and Age33

Childhood Adolescence Adulthood

Number of Scale Items -.43** .04 .34*

Number of Response Categories -.31* .00 .02

Breadth -.18 .08 .29*

Table 27

Means and Standard Deviations of Age Variables by the Number of Trajectories Present
Full Sample

(n=86)
Two 
(n=4)

Three
(n=30)

Four
(n=28)

Five
(n=13)

Six
(n=11)

Childhood
.74

(.44)
1.00
(.00)

.8334

(.38)
.75

(.44)
.77

(.44)
.36

(.50)

Adolescence
.91

(.29)
.75

(.50)
.83

(.38)
.96

(.19)
.92

(.28)
1.00
(.00)

Adulthood
.29

(.46)
.00

(.00)
.1335

(.35)
.29

(.46)
.62

(.51)
.45

(.52)

Table 28

Means and Standard Deviations of Age Variables by the Presence of an Abstainer Trajectory36

Full Sample
(n=86)

Abstainer Trajectory Present
(n=70)

No Abstainer Trajectory Present
(n=16)

Childhood
.74

(.44)
 .70 a

(.46)
.94 a

(.25)

Adolescence
.91

(.29)
.90a

(.30)
.94 a

(.25)

Adulthood
.29

(.46)
.23a

(.42)
.56b

(.51)

33 N=54; *p < .05, **p < .01, ***p < .001
34 Analyses with three trajectories are significantly (p<.05) more likely to include assessments in childhood 
than analyses with six trajectories. 
35 Analyses with three trajectories are significantly (p<.05) less likely to include assessments in adulthood 
than analyses with six trajectories. 
36 Means sharing the same superscript do not significantly differ at the p < .05 level
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Table 29

Means and Standard Deviations of Age Variables by the Presence of a Low Level Trajectory37

Full Sample
(n=86)

Low Level Trajectory Present
(n=46)

No Low Level Trajectory Present
(n=40)

Childhood
.74

(.44)
 .74 a

(.44)
.75 a

(.44)

Adolescence
.91

(.29)
.93 a

(.25)
.88a

(.33)

Adulthood
.29

(.46)
.28a

(.46)
.30a

(.46)

Table 30

Means and Standard Deviations of Age Variables by the Presence of a Desister Trajectory
Full Sample

(n=86)
Desister Trajectory Present

(n=58)
No Desister Trajectory Present

(n=28)

Childhood
.74

(.44)
.69a

(.47)
.88a

(.36)

Adolescence
.91

(.29)
.95a

(.22)
.82 a

(.39)

Adulthood
.29

(.46)
.43a

(.50)
.00 b

(.00)

Table 31

Means and Standard Deviations of Age Variables by the Presence of a Chronic Trajectory
Full Sample

(n=86)
Chronic Trajectory Present

(n=68)
No Chronic Trajectory Present

(n=18)

Childhood
.74

(.44)
.75a

(.45)
.72 a

(.46)

Adolescence
.91

(.29)
.88a

(.34)
1.00 a

(.00)

Adulthood
.29

(.46)
.19a

(.40)
.67b

(.49)

37 Means sharing the same superscript do not significantly differ at the p < .05 level
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Table 32

Cross-Tabulations of Sample, Reporter, Measurement and Gender
Gender

Type of Sample Male Female Mixed Total
Community Sample 19 6 15 40

Other “At Risk” Sample 27 2 7 36

Criminal Sample 10 0 0 10

Total 56 8 22 86
χ2 (4, N = 86) = 12.49,  p < .05; Fisher’s Exact Test: p < .05; Crammer’s V38 = 0.27

Reporter
Self Report 10 0 4 14

Parent Report 3 0 8 11

Teacher Report 16 5 3 24

Peer Report 0 0 3 3

Archival Data 24 0 1 25

Multiple Reporters 3 3 3 9

Total 56 8 22 86
χ2 (10, N = 86) = 45.94, p < .001; Fisher’s Exact Test: p < .001; Crammer’s V = 0.52

Type of Measure
Aggression or Oppositional Behavior 17 4 10 31

Delinquent Behavior 6 3 6 15

Police Contact 24 0 1 25

Other Measure 9 1 5 15

Total 56 8 22 86
χ2 (6, N = 86) = 17.06, p < .01; Fisher’s Exact Test: p < .01; Crammer’s V = 0.31

38 Interpreting Crammer’s V:  .00 = no relationship; .10 to .19 = a low relationship; .20 to .35 = a moderate 
relationship; .36 to .49 a substantial relationship; .50 or higher a very strong relationship. 



98

Table 33

Cross-Tabulations of Reporter, Measurement, and Sample
Type of Sample 

Reporter Community Criminal Other “At Risk” Total
Self Report 4 0 10 14

Parent Report 6 0 5 11

Teacher Report 15 0 9 24

Peer Report 3 0 0 3

Archival Data 9 10 6 25

Multiple Reporters 3 0 6 9

Total 40 10 36 86
χ2 (10, N = 86) = 37.17, p < .001; Fisher’s Exact Test: p < .001; Crammer’s V39  = 0.46

Type of Measure
Aggression or Oppositional Behavior 16 0 15 31

Delinquent Behavior 8 0 7 15

Police Contact 9 10 6 25

Other Measure 7 0 8 15

Total 40 10 36 86
χ2 (6, N = 86) = 28.09, p < .001; Fisher’s Exact Test: p < .001; Crammer’s V = 0.40

39 Interpreting Crammer’s V:  .00 = no relationship; .10 to .19 = a low relationship; .20 to .35 = a moderate 
relationship; .36 to .49 a substantial relationship; .50 or higher a very strong relationship. 



99

Table 34

Cross-Tabulations of Reporter and Measurement 
Type of Measure

Reporter Aggression or 
Oppositional 

Behavior

Delinquent 
Behavior

Police 
Contact

Other 
Measure

Total

Self Report 3 7 0 4 14

Parent Report 5 2 0 4 11

Teacher Report 17 1 0 6 24

Peer Report 3 0 0 0 3

Archival Data 0 0 25 0 25

Multiple 
Reporters

3 5 0 1 9

Total 31 15 25 15 86
χ2 (15, N = 86) = 115.04, p < .001; Fisher’s Exact Test: p < .001; Crammer’s V = 0.67
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Table 35

Cross-Tabulations of Gender, Sample, Reporter, Measurement and Childhood 
Age

Gender Childhood 
Measured

Childhood
Unmeasured

Total

Male 39 17 56

Female 8 0 8

Mixed 17 5 22

Χ2 (2, N = 86) = 3.52; p < .2; Fisher’s Exact Test: p < .2; Crammer’s V40 = 0.20
Type of Sample 

Community Sample 34 6 40

Other “At Risk” Sample 21 15 36

Criminal Sample 9 1 10

Χ2 (2, N = 86) = 8.52,  p < .05; Fisher’s Exact Test: p < .05; Crammer’s V = 0.31
Reporter

Self Report 0 14 14

Parent Report 11 0 11

Teacher Report 24 0 24

Peer Report 3 0 3

Archival Data 18 7 25

Multiple Reporters 8 1 9

Χ2 (5, N = 86) = 54.86, p < .001; Fisher’s Exact Test: p < .001; Crammer’s V = 0.80
Type of Measure

Aggression or Oppositional Behavior 28 3 31

Delinquent Behavior 7 8 15

Police Contact 18 7 25

Other Measure 11 4 15

Χ2 (3, N = 86) = 10.27, p < .05; Fisher’s Exact Test: p < .05; Crammer’s V = 0.35

Total 64 22 86

40 Interpreting Crammer’s V:  .00 = no relationship; .10 to .19 = a low relationship; .20 to .35 = a moderate 
relationship; .36 to .49 a substantial relationship; .50 or higher a very strong relationship. 
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Table 36

Cross-Tabulations of Gender, Sample, Reporter, Measurement and Adolescence
Age

Gender Adolescence  
Measured

Adolescence 
Unmeasured

Total

Male 55 1 56

Female 8 0 8

Mixed 15 7 22

χ2 (2, N = 86) = 17.79; p < .001; Fisher’s Exact Test: p < .001; Crammer’s V41 = 0.45
Type of Sample 

Community Sample 35 5 40

Other “At Risk” Sample 33 3 36

Criminal Sample 10 0 10

χ2 (2, N = 86) = 8.52,  p < .05; Fisher’s Exact Test: p < .05; Crammer’s V = 0.13
Reporter

Self Report 14 0 14

Parent Report 7 4 11

Teacher Report 21 3 24

Peer Report 2 1 3

Archival Data 25 0 25

Multiple Reporters 9 0 9

χ2 (5, N = 86) = 54.86, p < .001; Fisher’s Exact Test: p < .001; Crammer’s V = 0.80
Type of Measure

Aggression or Oppositional Behavior 27 4 31

Delinquent Behavior 13 2 15

Police Contact 25 0 25

Other Measure 13 2 15

χ2 (3, N = 86) = 3.62, p < .4; Fisher’s Exact Test: p < .2; Crammer’s V = 0.21
Total 78 8 86

41 Interpreting Crammer’s V:  .00 = no relationship; .10 to .19 = a low relationship; .20 to .35 = a moderate 
relationship; .36 to .49 a substantial relationship; .50 or higher a very strong relationship. 
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Table 37

Cross-Tabulations of Gender, Sample, Reporter, Measurement and Adulthood
Age

Gender Adulthood  
Measured

Adulthood 
Unmeasured

Total

Male 23 33 56

Female 0 8 8

Mixed 2 20 22

χ2 (2, N = 86) = 11.45; p < .01; Fisher’s Exact Test: p < .001; Crammer’s V42 = 0.36
Type of Sample 

Community Sample 7 33 40

Other “At Risk” Sample 8 28 36

Criminal Sample 10 0 10

χ2 (2, N = 86) = 8.52,  p < .05; Fisher’s Exact Test: p < .05; Crammer’s V = 0.31
Reporter

Self Report 4 10 14

Parent Report 0 11 11

Teacher Report 0 24 24

Peer Report 0 3 3

Archival Data 21 4 25

Multiple Reporters 0 9 9

χ2 (5, N = 86) = 55.85, p < .001; Fisher’s Exact Test: p < .001; Crammer’s V = 0.81
Type of Measure

Aggression or Oppositional Behavior 0 31 31

Delinquent Behavior 4 11 15

Police Contact 21 4 25

Other Measure 0 15 15

χ2 (3, N = 86) = 55.48, p < .001; Fisher’s Exact Test: p < .001; Crammer’s V = 0.80
Total 25 61 86

42 Interpreting Crammer’s V:  .00 = no relationship; .10 to .19 = a low relationship; .20 to .35 = a moderate 
relationship; .36 to .49 a substantial relationship; .50 or higher a very strong relationship. 
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Table 38

Factors that Significantly Distinguish Trajectories of Antisocial Behavior by Context
Individual Demographics:  gender, ethnicity, marital status, employment status

Delinquency:  hostile attributions, aggression, oppositional behavior, conduct disorder, 
antisocial personality disorder, number of arrests, number of offenses, police contact
Emotional Distress:  depressive and anxious symptoms
Neuropsychological Deficits:  sensation seeking, inattention, hyperactivity, inhibition, 
fearlessness, daring
Protective Factors:  empathy, prosocial behavior, social competence, moral beliefs, 
attachment to convention
School Achievement:  IQ, grade retention, GPA
Sexual Behavior:  “shotgun wedding,” risky sexual behavior
Stressful Life Events
Substance Use:  alcohol and drug use

Parent Delinquency:  hostility, criminality
Education
Maternal Depression
Maternal Age at First Birth
Parenting Skills:  attitudes towards childbearing, monitoring, supervision, discipline
Warmth:  attachment, sensitivity, emotional support, empathy

Family Demographics:  structure, size, socioeconomic status
Conflict 
Management
Social Support

Peer Association with deviant peers
Rejection 

School Attachment
Bonding
Commitment 

Neighborhood Drugs available 
Other Children in trouble
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Figure 1.  Percentage of Analyses by Number of Trajectories43
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Figure 2. Moffitt’s Theory of Life-Course Persistent, Adolescent-Limited, Low-Level 
Chronic Offenders
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Figure 3.  Frequency Distribution of Sample Size
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Figure 4.  Percentage of Analyses by Gender44
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The “Male” category contains exclusively male samples (N=56).
The “Female” category contains exclusively female samples (N=8). 
The “Mixed” category contains samples with both genders (n=22).
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Figure 5.  Frequency Distribution of Number of Assessments
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Figure 6.  Frequency Distribution of Assessment Intervals
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Figure 7.  Frequency Distribution of the Number of Scale Items
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Figure 8.  Frequency Distribution of Response Categories 
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Figure 9.  Frequency Distribution of Breadth
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Figure 10.  Probabilities of Two through Six Trajectories by Number of Assessments
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Figure 11.  Probabilities of Two through Six Trajectories by Number of Scale Items
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Figure 12.  Probabilities of Two through Six Trajectories by Number of Response 
Categories
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Figure 13.  The Probability of Finding an Abstainer Trajectory by the Number of 
Assessments45

.2
.4

.6
.8

1
P

ro
b

ab
ili

ty
 o

f F
in

d
in

g 
a

n 
A

bs
ta

in
e

r 
T

ra
je

ct
or

y

0 20 40 60
Assessments
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Figure 14.  The Probability of Finding a Low-Level Trajectory by Sample Size
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Figure 15.  The Probability of Finding a Low-Level Trajectory by the Number of 
Assessments 
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Figure 16.  The Probability of Finding a Low-Level Trajectory by Assessment Intervals 
(in Years)
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Figure 17.  The Probability of Finding a Desister Trajectory by Number of Scale Items
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Figure 18.  The Probability of Finding a Desister Trajectory by Number of Response 
Categories
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Figure 19.  The Probability of Finding a Desister Trajectory by Breadth

.2
.4

.6
.8

1
P

ro
b

ab
ili

ty
 o

f F
in

d
in

g 
a

 D
es

is
te

r 
T

ra
je

ct
o

ry

0 1 2 3 4
Breadth



123

Figure 20.  The Probability of Finding a Chronic Trajectory by Sample Size
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Figure 21.  The Probability of Finding a Chronic Trajectory by Number of Assessments
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Figure 22.  The Probability of Finding a Chronic Trajectory by Breadth
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