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ABSTRACT OF THE DISSERTATION 
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Child maltreatment poses a major public health risk has been consistently 

associated with the development of externalizing behavior problems throughout the 

previous literature. However, previous researchers have been hindered in their ability to 

explore the dimensions of this relationship because of poorly constructed data 

representations, limited access to samples, and inadequate data analytic strategies. The 

present study attempted to address these limitations using prospectively collected data 

from the Longitudinal Studies of Child Abuse and Neglect (LONGSCAN) consortium. 

More specifically, 788 youth with complete data for the ages 4, 8, and 12 interviews were 

included in the present study. Data from official child maltreatment records of youth’s 

experiences of emotional maltreatment, physical and sexual abuse, and supervisory and 



 

xv 
 

 

physical neglect were gathered. In addition, information about the youth’s externalizing 

behavior problems was collected using the Child Behavior Checklist at ages 4, 8, and 12, 

and youth’s symptoms and diagnoses of Attention Deficit/Hyperactivity Disorder, 

Oppositional Defiant Disorder, and Conduct Disorder were collected from youth and 

their parents using a computerized version of the Diagnostic Interview Schedule for 

Children at age 14.  

First, Latent Class Analyses (LCAs) were performed to identify unobserved 

groups of youth with similar patterns of allegations of each type of child maltreatment 

between the ages of 0-4, 4-8, and 8-12. Next, baseline LCAs were performed to identify 

unobserved groups of youth with similar patterns of externalizing behavior problems at 

ages 4, 8, and 12, and a Latent Transition Analysis (LTA) was performed to examine the 

probabilities that youth changed class membership between each time point. Diagnoses 

and symptom counts at age 14 were then added to the model as distal outcomes and 

gender was added as a covariate. Finally, the relationships between groups of youth with 

similar maltreatment experiences and groups of youth with similar externalizing behavior 

problems were examined. Patterns of child maltreatment experiences varied across 

developmental periods. However, consistent presentations of externalizing behavior 

problem presentations were identified across development. Males were more likely than 

females to transition to presentations with more physically aggressive behavior problems. 

Implications for research and clinical treatment are discussed.  
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INTRODUCTION 

Child maltreatment poses a major public health risk to developing children in the 

United States. In 2008, it was estimated that 772,000 children in the United States were 

victims of at least one form of child maltreatment, which is a victimization rate of 

approximately 10.3 per 1,000 children (U.S. Department of Health and Human Services 

[USDHHS], 2010). Many of these children were determined to be victims of more than 

one type of maltreatment (i.e., physical, sexual, and emotional abuse and neglect) and 25 

percent had prior histories of maltreatment. These data likely represent underestimates of 

the actual occurrence of child maltreatment as they only include children that have 

substantiated reports of maltreatment from official reporting agencies (Leiter, Myers & 

Zingraff, 1994; Wolock, Sherman & Feldman, 2001), while a large proportion of 

maltreated children are unidentified or their cases are unsubstantiated. In light of these 

statistics, researchers have sought to understand the consequences that these experiences 

have on youth developmental processes. 
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BACKGROUND AND SIGNIFICANCE 
 
Representing Child Maltreatment Experiences in Research. 

Previous researchers have struggled with methodological difficulties in the 

measurement of maltreatment. For example, it is often difficult for researchers to decide 

which source of data to use (e.g., official maltreatment records vs. retrospective self-

report; Barnett, Manly, & Cicchetti, 1993; Widom, Raphael & DuMont, 2004) and how 

to represent dimensions of maltreatment data (e.g., type, timing, and chronicity; Lau et 

al., 2005; English, Graham, Litrownik, Everson & Bangdiwala, 2005). With regard to the 

source of child maltreatment data, many researchers have primarily relied on 

retrospective self-reports of maltreatment experiences, despite questions about their 

reliability and validity (Everson et al., 2008; Swahn et al., 2006; Widom et al., 2004). 

Specifically, researchers have generally found low reliability in adolescent and adult 

retrospective self-reports of maltreatment experienced during childhood and adolescence 

(Widom et al., 2004). Moreover, researchers have identified that youth and adults often 

do not self-report maltreatment experiences despite having officially documented cases 

(Everson et al., 2008; Swahn et al. 2006; Widom et al., 2004). Findings such as these led 

to the development of systematic data abstraction procedures that can be used to quantify 

information from written narratives of social workers in order to provide an additional 

source of information about child maltreatment experiences (Barnett, Manly & Cicchettti, 

1993; English & the LONGSCAN investigators, 1997). More specifically, researchers 

use operationally defined sets of criteria to determine whether or not different types of 

maltreatment have occurred and the severity of each type based on narratives written by 

CPS workers about child maltreatment investigations. These criteria have been found to
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yield reliable data among well-trained abstractors and improve the predictive validity of 

maltreatment data for early childhood outcomes over that of CPS data that had not been 

abstracted using these methods (Runyan et al., 2005). Nevertheless, as mentioned 

previously, official maltreatment records often underestimate actual maltreatment 

occurrences as many cases are unreported or unsubstantiated (Leiter et al., 1994; Wolock 

et al., 2001). In fact, Everson et al. (2008) recently found that four to six times higher 

rates of maltreatment occurrences were self-reported compared to those that had been 

officially documented in a sample of adolescents identified as being at a high risk for 

maltreatment prior to age two. Swahn et al. (2006) reported similar results. Moreover, 

Hussey et al. (2005) examined children’s developmental outcomes and found that 

children with unsubstantiated allegations of child maltreatment were more similar when 

compared to children with substantiated child maltreatment occurrences than children 

that did not have any allegations of child maltreatment. Thus, although many children 

that are suspected to have been maltreated are never officially substantiated by child 

protective agencies, they may evidence similar developmental consequences.  

Another obstacle in the examination of the developmental processes associated 

with child maltreatment has been the accurate representation of the complex dimensions 

of these experiences. For example, while many previous researchers have represented 

maltreatment experiences dichotomously (e.g., any maltreatment vs. no maltreatment; 

Kaplow & Widom, 2007; McCabe, Lucchini, Hough, Yeh & Hazen, 2005; Stouthamer-

Loeber, Loeber, Homish & Wei, 2001) these representations do not facilitate the 

examination of the specific antecedents and consequences of different types of 

maltreatment (i.e., physical and sexual abuse, emotional maltreatment, and neglect). 



4  

 

Meanwhile, others have attempted to identify specific effects of individual maltreatment 

types (e.g., Lau et al., 2005; Taussig & Litrownik, 1997; Teisl & Cicchetti, 2008), but 

have often ignored the frequent co-occurrences of maltreatment types that have been 

noted throughout previous literature (e.g., Arata, Langhinrichsen-Rohling, Bowers & 

O’Brien, 2007; Cicchetti & Valentino, 2006; Higgins & McCabe, 2000; Lau et al., 2005).  

Focusing only on the most predominant maltreatment type experienced does not allow 

researchers to accurately represent children’s experiences of multiple types of 

maltreatment. Others have attempted to account for these co-occurrences by comparing 

individuals that have experienced multiple subtypes of maltreatment to individuals that 

have experienced only one type of maltreatment (e.g., Arata et al., 2007; Arata, 

Langhinrichsen-Rohling, Bowers & O’Farill-Swails, 2005; Higgins & McCabe, 2000, 

2001; Manley et al., 2001).  

However, Lau et al. (2005) noted that these representations often have not 

adequately illustrated specific combinations of maltreatment types because they assume 

that all combinations of more than one maltreatment type are equal. Thus, Lau et al. 

concluded that the identification of specific co-occurring types of maltreatment would 

allow researchers to more accurately investigate the specific effects of the combinations 

of types that children are realistically experiencing. Arata et al., (2005) attempted to 

examine these specific combinations of subtypes by identifying groups of college 

students that self-reported maltreatment experiences. They found that these students self-

reported combinations of maltreatment experiences including no maltreatment, neglect 

only, physical abuse only, sexual abuse only, physical abuse and neglect, sexual abuse 

and neglect, physical and sexual abuse, or neglect, physical and sexual abuse. Although 
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they found that students that self-reported more maltreatment experiences also self-

reported more problematic developmental outcomes in general, few specific effects were 

identified and their conclusions were limited as they relied solely on retrospective self-

report data. Nevertheless, their attempt to more accurately represent the experiences of 

specific combinations of maltreatment types have invited the exploration of the 

application of more sophisticated data analytic techniques to the study of child 

maltreatment.  

Similar to the study of multiple types of child maltreatment, research exploring 

the developmental timing of maltreatment experiences has been limited methodologically 

throughout the previous literature. Some researchers that have attempted to examine these 

experiences during different developmental periods have been limited to examinations of 

youth that have experienced any subtype of maltreatment and those who have not 

(Kaplow & Widom, 2007; Stewart et al., 2008). Other researchers have been able to 

examine the experience of specific subtypes of maltreatment during different 

developmental stages, but have relied on individual or predominant subtypes of 

maltreatment rather than specific combinations of maltreatment subtypes (Keiley, Howe, 

Dodge, Bates & Pettit, 2001; Kotch et al., 2008; Manley et al., 2001; Thornberry, Ireland 

& Smith, 2001). Related to the issue of timing, maltreated children are at an increased 

risk for recurrent, subsequent maltreatment experiences (DePanfilis&Zuravin, 1998, 

1999; Finkelhor, Ormrod& Turner, 2007; Fluke, Yuan & Edwards, 1999; English, 

Marshall, Brummel&Orme, 1999; Hamilton & Brown, 1999; Lipien&Forthofer, 2004). 

However, previous researchers have often represented maltreatment recurrences in as 

frequency counts or dichotomous comparisons between youth with multiple maltreatment 
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occurrences and those with a single or no maltreatment experience. While these 

representations have been useful for understanding the compounding effects of 

maltreatment recurrences, they fail to illustrate the effects of these recurrences across 

multiple developmental stages (English, Graham et al., 2005). Other researchers have 

examined maltreatment that occurred at one or more than one developmental stage, but 

were limited to comparisons between children who had experienced any maltreatment 

subtype and children with no maltreatment experiences (English, Graham, et al., 2005; 

Manley et al., 2001; Stewart et al., 2008; Thornberry et al., 2001). English, Graham, et al. 

(2005) demonstrated the importance of implementing research models that reflect these 

complexities by illustrating the differential effects of various representations of 

maltreatment recurrences on developmental outcomes. They concluded that it is 

important to consider multiple dimensions of maltreatment recurrences including the 

overall frequency of occurrences, number of recurrences across developmental periods, 

and continuity across adjacent developmental periods. Nevertheless, they noted the 

methodological barriers to more sophisticated representations of maltreatment 

experiences.  

Recently, researchers have attempted to implement more sophisticated statistical 

modeling procedures in order to overcome the methodological limitations noted in 

previous studies. Specifically, researchers have begun to implement statistical techniques 

that facilitate the examination of unobserved groups of individuals based on a set of traits 

or indicators. A subset of these techniques are known as Latent Class/Profile Analysis 

(LCA/LPA; Lanza, Flaherty & Collins, 2003; Muthén, 2004) and have been used by 

researchers in order to identify groups of youth with similar histories of maltreatment 
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experiences (Hazen et al. 2009; Nooner et al., 2010; Pears, Kim & Fisher, 2008). Using 

retrospective self-reports of physical and sexual abuse experiences, Nooner et al. 

identified groups of early adolescents that self-reported no history of physical or sexual 

abuse, a history of high physical and low sexual abuse, a history of moderate physical 

and sexual abuse, or a history of high physical and sexual abuse. Thus, Nooner et al. were 

able to examine more specific combinations of subtypes and severities of maltreatment 

experiences, but were limited to retrospective self-report data. Similarly, Hazen et al. 

used LCA/LPA to identify groups of adolescents receiving mental health and social 

services with self-reported maltreatment experiences characterized by low overall 

maltreatment, neglect, physical and emotional abuse, or neglect, sexual, physical, and 

emotional abuse. These findings extend those of Nooner et al. by using additional 

indicators of maltreatment subtypes in order to identify more specific combinations.  

Meanwhile, Pears et al. (2008) used official reports of the severity of specific 

maltreatment subtype experiences to identify unobserved groups of young children in 

foster care that had documented occurrences of neglect and emotional abuse; neglect, 

sexual and emotional abuse; neglect, physical and emotional abuse; or neglect, sexual, 

physical, and emotional abuse. While these findings provide another example of the 

identification of youth with specific combinations of maltreatment subtypes and 

severities using official CPS data, all of these studies are limited in that they do not 

consider the time frame or developmental period during which the maltreatment 

experiences occurred.  

No researchers to date have examined maltreatment data that include subtypes, 

severities, and developmental periods using LCA/LPA in order to identify specific groups 
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of youth that are characterized by patterns of maltreatment experiences across 

developmental periods (e.g., individuals that have experienced neglect during early 

childhood and physical and sexual abuse during middle childhood). However, Stewart et 

al. (2008) utilized a longitudinal extension of the LCA/LPA model that allows 

researchers to examine unobserved groups of youth based on longitudinal trajectories or 

growth curves (GMM; Nagin, 2005; Muthén, 2004). GMM estimates each individual’s 

growth in a particular variable or set of variables across a set of time points in order to 

identify groups of individuals with similar trajectories. Stewart et al. applied this 

technique to examine trajectory groups of youth based on the number of official CPS 

reports of maltreatment that they experienced each year of development through age 17. 

They identified six trajectory groups representing youth maltreatment experiences, 

including: 1) children who had a high frequency of reports during early childhood only, 

2) a relatively lower frequency of reports, but an increase as they transitioned into 

primary school, 3) a high frequency of reports throughout childhood and primary school, 

but decreasing as they approached adolescence, 4) a relatively lower frequency of reports, 

but an increase as they transitioned into secondary school, 5) an increasing trend in report 

frequency across primary school that decreased as they entered secondary school, and 6) 

a high frequency of reports during adolescence only. While these results illustrate the 

promise of such a technique for maltreatment researchers, this study was limited in that it 

did not consider subtypes or combinations of maltreatment experiences.  

Another longitudinal extension of the LCA/LPA model, known as Latent 

Transition Analysis (LTA; Lanza & Collins, 2008; Lanza, Flaherty & Collins, 2003), has 

recently increased in popularity among developmental researchers. Like LCA/LPA, LTA 



9  

 

identifies unobserved groups of individuals using separate LCA/LPA models at each of at 

least two time points. It then allows researchers to estimate the likelihood that individuals 

will transition from one group to another across each time point. Thus, with respect to the 

studies that used LCA/LPA to examine maltreatment experiences reviewed above, LTA 

would allow researchers to examine group membership changes for individuals in the 

maltreatment experience groups identified by Hazen et al. (2009), Nooner et al. (2010), 

or Pears et al. (2008) across two or more time points.  In other words, LTA would allow 

researchers to estimate the likelihood that individuals would experience new 

combinations of maltreatment from one time point to another or transition to a group in 

which there is low or no maltreatment. As mentioned previously, while LCA/LPA is 

capable of creating groups of individuals that reflect different combinations of 

maltreatment experiences that have occurred across any number of developmental 

periods (e.g., individuals that have experienced neglect during early childhood and 

physical and sexual abuse during middle childhood), LTA allows researchers to model 

the likelihood that individuals will transition from one group characterized by a specific 

maltreatment experience to another.  

In consideration of the previous literature reviewed above, the first aim of the 

present study was to more closely examine maltreatment experiences of youth based on 

CPS reports at different developmental periods among a cohort of youth who were at a 

high risk for maltreatment and/or had  early histories of maltreatment. More specifically, 

the present study used LCA/LPA to identify unobserved groups of youth with similar 

combinations of allegations for maltreatment subtypes across three developmental 

periods: prior to preschool, during early childhood, and during middle childhood. In 
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addition, the present study attempted to examine the stability and changes in group 

membership among youth across each of these developmental periods.  

The Development of Externalizing Behavior Problems. 

Despite the methodological challenges reviewed above, a rich literature has 

amassed in which researchers have identified the negative effects of child maltreatment 

on social, behavioral, emotional, and cognitive developmental processes (Cicchetti & 

Valentino, 2006; English et al., 2005; Margolin & Gordis, 2003). One of the most 

extensively documented developmental outcomes of child maltreatment is the 

development of increased levels of externalizing behavior problems (see review by 

Cicchetti & Valentino, 2006). Similar to research involving child maltreatment 

experiences, researchers have sought to develop research methods that would allow them 

to accurately represent the developmental outcomes of child maltreatment, such as 

externalizing behavior problems. 

Although researchers typically focus on the development of a general set of 

externalizing behavior problems, these behaviors often manifest as costly problems for 

society such as juvenile delinquency or severe psychiatric disorders (e.g., conduct 

disorder or antisocial personality disorder; Achenbach, Dumenci & Rescorla, 2003; 

Dishion & Patterson, 2006). In order to better understand the antecedents that lead to the 

development of these costly problems in a select subset of youth, researchers have 

examined these general externalizing behavior problems across developmental periods.  

It has been found that a generally decreasing trend in overt or easily observable forms of 

externalizing behaviors (e.g., reactive aggression) across development can be identified 

across a number of prospective studies and using multiple informants of youth behavior 
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(see Dishion & Patterson for review). They explain this trend as a normative decrease in 

problematic behavior that is likely the result of appropriate socialization and training in 

prosocial alternative behaviors. They also identify that a small proportion of youth do not 

follow this trend, which tends to lead to peer rejection and, often, association with 

deviant peers. The increased vigilance of authority figures during middle childhood is 

thought to contribute to some youth learning new behaviors in order to avoid detection, 

which would contribute to the increasing trend in covert or less easily detected 

externalizing behaviors (e.g., proactive aggression or vandalism) from late childhood 

through adolescence. Thus, Dishion and Patterson suggest that a relatively small 

proportion of youth continuously exhibit high levels of externalizing behavior problems 

that are expressed differently at different ages. This theory is in contrast to theories that 

suggest that groups of youth exist that are characterized by qualitatively different 

expressions of externalizing behavior problems (e.g., “specialization” in particular forms 

of delinquency).  

Another finding thought to contribute to this increasing trend in covert 

externalizing behaviors is the general increase in externalizing behaviors during 

adolescence, often referred to by researchers as adolescent limited antisocial behavior 

(Moffitt, 2006; van Lier, Wanner & Vitaro, 2007). While a large proportion of youth 

exhibit increases in externalizing behavior problems during adolescence, these behaviors 

tend to desist as youth transition into early adulthood. However, researchers have also 

identified a smaller subset of youth that tend to exhibit an increase in externalizing 

behavior problems prior to adolescence that often remains stable across adolescence and 

into adulthood (i.e., life-course persistent antisocial behavior). Youth with this pattern of 
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externalizing behavior problems tend to exhibit more frequent and severe problems at an 

earlier age and over a longer period of time than their adolescent-limited peers and they 

often develop into serious juvenile and/or adult offenders. These youth likely correspond 

to the subset of youth described by Dishion and Patterson (2006) as transitioning from 

overt to covert forms of externalizing behavior problems as they get older, and are 

typically found to have the worst adult outcomes across studies.  

Developmental psychopathology researchers often suggest that these 

externalizing behavior problems are manifestations of underlying psychiatric disorders 

(Cichetti, 2006; Dishion & Patterson, 2006). For example, many of the behaviors 

identified by researchers as externalizing behaviors are directly related to symptoms of 

Externalizing Disorders such as Attention Deficit /Hyperactivity (ADHD), Oppositional 

Defiant (ODD), and Conduct Disorders (CD; Achenbach et al., 2003; DSM-IV-TR; 

American Psychiatric Association, 2000). In addition, the trajectories of these problems 

described by researchers and reviewed above correspond with DSM-IV-TR diagnoses of 

adolescent and childhood onset CD with the distinction made between children who have 

met at least one criterion for CD before the age of 10 specified as childhood onset 

(Moffitt, et al., 2008). Moreover, researchers have identified youth with an early onset of 

externalizing behavior problems that do not persist into adulthood (i.e., childhood-limited 

antisocial behavior; Moffitt et al. 2008). While this specific presentation does not have 

corresponding specifiers or subtypes in the DSM-IV-TR, it is possible that this pattern 

corresponds to youth diagnosed with ODD. Nevertheless, researchers have often noted 

the substantial overlap in the presentation of symptoms of each of the Externalizing 
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Disorders (Loeber & Keenan, 1994; Maughan, Rowe, Messer, Goodman & Meltzer, 

2004). 

One tool that is often used for the assessment of externalizing behavior problems 

among developmental psychopathology researchers is the Child Behavior Checklist 

(CBCL; Achenbach, 1991). The recent development of the DSM-Oriented ADHD, ODD, 

and CD scales using items from the CBCL has allowed researchers to examine behaviors 

that represent specific symptoms of psychiatric disorders, such as Externalizing Disorders 

(Achenbach, Dumenci & Rescorla, 2003). Researchers have begun to implement 

LCA/LPA models to identify unobserved groups of individuals based on these behavior 

problems in order to identify specific presentations of externalizing behavior problems 

(Sondeijker, et al. 2005; Storr, Accornero & Crum, 2007; van Lier, Verhulst, van 

derEnde & Crijnen, 2003). Using these techniques, three groups of youth have 

consistently been identified: 1) those with low or no externalizing behavior problems; (2) 

those with moderate to high probabilities of ADHD and ODD related behaviors, but low 

or no CD related behaviors; and (3) those with high probabilities of ADHD and ODD 

related behaviors and moderate to high probabilities of CD related behaviors (Sondeijker 

et al.; Storr et al.; van Lier et al.). These same presentations were identified via parent 

report of child behavior (van Lier et al.), parent and child report of child behavior during 

middle childhood (Sondeijker et al.) and by self-report of behavior during adolescence 

(Storr et al.). Although these researchers consistently identified these behavior 

presentations among youth from general population samples during different 

developmental periods, researchers have not yet attempted to examine the changes in 

these presentations prospectively or in clinical or at-risk populations.   
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Although researchers have often reported gender differences in rates of 

externalizing behavior problems, it has generally been concluded that the processes 

through which these problems develop do not differ (Deater-Deckerd, Dodge, Bates & 

Pettit, 1998; Dishion & Patterson, 2006; Gorman Smith & Loeber, 2005; van Lier et al., 

2007). More specifically, it has consistently been reported that females have lower rates 

of externalizing behavior problems than males, but that the factors that predict 

externalizing behavior problems do not differ for the two groups nor do the trajectories of 

those behaviors. While these studies have identified a quantitative difference in the 

number of externalizing behavior problems males and females exhibit, they are unable to 

provide information about qualitative differences in the presentation of these behaviors. 

In other words, prior studies indicate males engage in more externalizing behaviors than 

females, but do not provide any information about whether males and females engage in 

different types of externalizing behaviors. For example, it may be that the present 

instruments are quantitatively skewed toward the measurement of physical aggression, 

but do not provide an accurate indication of the levels of relational aggression (i.e., Crick 

& Rose, 2000) in which females may be engaging. Preliminary support for these 

assertions has been provided by a large-scale study conducted by Broidy et al. (2003) in 

which they examined the trajectories of disruptive behaviors and their culmination in 

delinquent behaviors during adolescence. While they were able to identify a relationship 

between consistent physically aggressive behavior during childhood and delinquent 

behavior during adolescence in boys, this relationship did not exist for girls. Thus, it 

appears that the mechanisms that lead to adolescent delinquency differ qualitatively 
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between boys and girls and it is important that researchers consider both quantitative and 

qualitative gender differences in presentations of these problems. 

In light of the findings presented above, the second aim of the present study was 

to more closely examine co-occurring behaviors related to Externalizing Disorders in 

youth at a high risk for maltreatment and/or with early histories of maltreatment at 

different developmental periods. More specifically, the present study used LCA/LPA to 

identify unobserved groups of youth with similar externalizing behavior presentations 

during three developmental periods (early childhood, middle childhood, and 

preadolescence). In addition, the present study examined the stability and changes in 

these externalizing behavior presentations among youth across these developmental 

periods and their potential culmination in Externalizing Disorders during early 

adolescence. Finally, the present study examined gender differences in these 

externalizing behavior problem presentations the stability and changes in these 

presentations.  

Child Maltreatment and Externalizing Behavior. 

As mentioned above, previous researchers have consistently documented the 

development of increased levels of externalizing behavior problems among maltreated 

children (see review by Cicchetti & Valentino, 2006). This relationship has been 

established by previous researchers using maltreatment data collected via retrospective 

self-reports (McCabe et al., 2005), caregiver reports (Herrenkohl & Russo, 2001; Jaffee, 

Caspi, Moffitt & Taylor, 2004), direct observation (Chapple, Tyler & Bersani, 2005; 

Herrenkohl & Russo, 2001), and official maltreatment records (Grogan-Kaylor & Otis, 

2003; Kaplow & Widom, 2007; Stouthamer-Loeber et al., 2001; Taussig & Litrownik, 
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1997; Teisl & Cicchetti, 2008). Moreover, researchers have demonstrated this 

relationship using cross-sectional (McCabe et al., 2005; Teisl & Cicchetti, 2008), 

prospective (Chapple et al., 2005; Grogan-Kaylor & Otis, 2003; Herrenkohl & Russo, 

2001; Kaplow & Widom, 2007;Stouthamer-Loeber et al., 2001; Taussig & Litrownik, 

1997), and twin (Jaffee et al., 2004) research designs. Despite the numerous studies that 

have identified this relationship, methodological limitations in the representation of 

maltreatment experiences have caused concern about the stability of its relationship to the 

development of externalizing behavior problems (e.g., Schwartz, Rendon & Hsieh, 1994)  

As noted above, maltreated children often experience more than one type of 

maltreatment (Arata et al., 2005; Arata et al., 2007; Cicchetti & Valentino, 2006; Higgins 

& McCabe, 2000; Lau et al., 2005). Investigations into the effects of multiple types of 

maltreatment have generally revealed that experiencing more maltreatment types is 

related to higher levels of hostility, delinquency, and externalizing behavior problems 

(Arata et al., 2005; Arata et al., 2007; Lau et al., 2005; Manley et al., 2001). More 

specifically, while Arata et al. (2005) did not find differences in levels of delinquency 

between youth that had been sexually and physically abused and youth that had 

experienced only one type of maltreatment, Arata et al. (2007) compared eight groups 

with different combinations of abuse and neglect and found that with each increasing 

number of maltreatment types youth experienced, they displayed increased levels of 

delinquency and hostility. Meanwhile, Manley et al. generally failed to find differences 

between youth that had experienced single or multiple forms of maltreatment, but their 

comparison groups were limited by sample size.  
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After identifying unobserved groups of young children in foster care that had 

experienced similar combinations of maltreatment experiences, Pears et al. (2008) 

compared mean levels of externalizing behavior problems across the groups. They found 

that the group of children that had experienced neglect, sexual, physical, and emotional 

abuse had elevated levels of externalizing behavior problems relative to the other groups 

identified that had experienced fewer types of maltreatment. Similarly, Hazen et al. 

(2009) identified unobserved groups using self-reported maltreatment experiences among 

adolescents receiving mental health and social services and found that a group of youth 

that reported having experienced neglect, sexual, physical, and emotional abuse had 

elevated levels of attention, aggressive, and delinquent behavior problems, but only 

according to youth self-reports of their behavior. Meanwhile, a group of youth that 

reported experiencing neglect, physical, and emotional abuse had elevated levels of 

attention and aggressive behavior problems across youth and caregiver reports of 

behavior.  

While these studies have applied a promising methodology to the study of 

children’s maltreatment experiences, they have failed to address the effects of timing of 

maltreatment on the development of externalizing behavior problems. One study that 

examined the timing of maltreatment found that children who had ever experienced 

maltreatment at any stage of development had elevated levels of externalizing behavior 

problems in general, but only children who were maltreated early (i.e., during infancy or 

preschool age) had elevated levels of aggression, fights, and disruptive behaviors 

(Manley et al., 2001). In contrast, Thornberry et al. (2001) found that only children who 

were maltreated later in childhood (i.e., school aged) or during adolescence had increased 
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levels of externalizing and delinquent behavior problems in adolescence. With regard to 

the effects of specific subtypes, Manley et al. found that during infancy/toddlerhood, only 

emotional maltreatment and physical neglect were related to externalizing behavior 

problems (e.g., aggression, fights). Similarly, Kotch et al. (2008) found that early neglect 

(i.e., during the first two years of life) predicted increases in aggressive behavior over 

time, but that physical abuse or neglect at any other period did not. On the other hand, 

Keiley et al. (2001) and Egeland, Yates, Appleyard and van Dulmen (2002) both found 

that physical abuse prior to age four was related to subsequent increases in levels of 

externalizing behavior problems. Consistent with these findings, Manley et al. found that, 

during preschool years, emotional maltreatment and physical abuse were related to 

externalizing behavior problems. In addition, they found that, for school-aged children, 

only physical neglect was related to externalizing behavior problems. However, Keiley et 

al. (2001) found that for school aged children, physical abuse predicted increases in 

externalizing behavior problems. Although Thornberry et al. were somewhat limited in 

their comparisons between maltreatment subtypes because of small sample sizes, they did 

find that neglect and physical abuse during childhood and neglect, sexual and physical 

abuse during adolescence were all related to externalizing behavior problems during 

adolescence.  They also found that physical abuse and neglect during childhood or 

adolescence were related to delinquent behavior problems as well.  

While the results of these prospective studies provide some consistent information 

about the effects of the timing of maltreatment, they do not account for the increased risk 

for revictimization among children that has been documented by previous researchers 

(DePanfilis & Zuravin, 1998, 1999; Finkelhor et al., 2007; Fluke et al., 1999; English et 
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al., 1999; Hamilton & Brown, 1999; Lipien & Forthofer, 2004). Lemmon (2006) 

examined the effects of maltreatment recurrences and found that increased numbers of 

maltreatment recurrences predicted initiation, continuation, and severity of delinquent 

behavior among boys. English, Graham et al. (2005) found that in addition to the total 

frequency of maltreatment reports, the number of developmental periods during which 

maltreatment occurred was predictive of externalizing behavior problems. Consistent 

with this finding, Thornberry et al. (2001) found that youth that experienced maltreatment 

during childhood and adolescence were more likely to have externalizing, delinquent, and 

substance abuse problems during adolescence. Manly et al. (2001) identified six patterns 

of maltreatment experiences and found that children who experienced maltreatment that 

began during infancy/toddlerhood and continued into preschool were consistently more 

likely than children who were not maltreated to have externalizing, aggressive, and 

disruptive behaviors as well as fights. Children who were maltreated only during 

infancy/toddlerhood, only during preschool, or beginning in preschool and continuing 

into elementary school were also more likely than children who had not been maltreated 

to have externalizing, aggressive, and disruptive behaviors.  

 Another study examined the effects of maltreatment that occurred during 

multiple time periods using GMM on delinquent behavior problems during adolescence 

(Stewart et al., 2008).  Although they did not examine specific subtypes of maltreatment, 

Stewart et al. used numbers of official reports of maltreatment to identify six trajectory 

groups (described above) representing youth maltreatment experiences. The general 

findings of this study were that each of the three groups in which increases in 

maltreatment reports were identified during or after the transition to secondary school 
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were more likely to commit a juvenile offense than each of the three groups for whom 

maltreatment reports peaked prior to transitioning to secondary school. These findings 

provide an illustration of the applications of more sophisticated statistical modeling 

techniques on representations of the relationship between maltreatment and externalizing 

behavior problems.  While these results reveal important information about the effects of 

the timing of child maltreatment on the development of disruptive behavior problems, 

they fail to identify the effects of specific types of child maltreatment during different 

developmental stages.  

 Given the extensively documented relationship between child 

maltreatment and externalizing behavior problems reviewed above, a third aim of the 

present study was to investigate the relationships between youth’s maltreatment 

experiences and presentations of externalizing behavior problems. More specifically, the 

present study used the identified groups of youth with similar combinations of 

maltreatment allegations during each developmental period to predict subsequent 

presentations of externalizing behavior problems. In addition, the present study attempted 

to predict the stability and changes in youth’s externalizing behavior problem 

presentations across the developmental periods based on the previous maltreatment 

experiences.  

Summary of Aims and Hypotheses of the Present Study. 

Aim 1: Identify Latent Classes of Youth with Similar Maltreatment Experiences. 

As a result of the previous literature indicating the complexities of youth maltreatment 

experiences and the cross-sectional and prospective findings that the effects of 

maltreatment can vary by type and timing, the present study attempted to identify specific 
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maltreatment experiences of youth during three developmental periods. Specifically, the 

present study used officially reported allegations of five types (i.e., physical and sexual 

abuse, emotional maltreatment, failure-to-provide and lack-of-supervision neglect) of 

maltreatment to identify groups of youth with similar combinations of allegations during 

three developmental periods (i.e., 0-4, 4-8 and 8-12). It was hypothesized that the most 

frequently occurring combinations of maltreatment allegations would likely differ across 

the developmental periods as national studies have shown that youth are victimized by 

different types of maltreatment more frequently at different ages (USDHHS, 2010). 

Moreover, it was hypothesized that youth would be likely to change maltreatment groups 

between developmental periods either as a result of intervention or changes in their 

developmental risk for particular forms of maltreatment.  

Aim 2: Identify Changes in Externalizing Behavior Problem Presentations in 

Youth Across Developmental Periods. The present study aimed to extend the previously 

identified externalizing behavior problem presentations to a sample of youth that were 

considered at-risk for maltreatment or had histories of maltreatment by examining these 

presentations at three developmental periods (i.e., age 4, 8 and 12). In addition, the 

present study examined the stability and changes in these externalizing behavior problem 

profiles among youth across these developmental periods. It was hypothesized that three 

groups of youth would be identified at each developmental period and would be 

consistent with the groups identified in the previous literature. It was also hypothesized 

that these externalizing behavior problem presentations would ultimately lead to group 

differences in mean number of symptoms and diagnoses of Externalizing Disorders. 

Finally, it was hypothesized that boys would display more physically aggressive 
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externalizing behavior problems than girls and that their problems would be less likely to 

remit.  

Aim 3: Examine the Effects of Youth Maltreatment Experiences on the 

Development of Externalizing Behavior Problem Presentations Across Developmental 

Periods. In light of the extensive literature establishing a relationship between child 

maltreatment and externalizing behaviors in youth, the present study attempted to more 

accurately identify relationships between specific maltreatment experiences of youth and 

subsequent presentations of externalizing behavior problems at three developmental 

periods. More specifically, the present study examined whether or not youth with specific 

combinations of maltreatment allegations were more likely to develop particular 

presentations of externalizing behavior problems at different stages of development. The 

present study also attempted to identify the specific combinations of maltreatment 

allegations that were related to the stability and change in presentations of externalizing 

behavior problems across each developmental period. Given the findings of previous 

researchers, it was hypothesized that youth with allegations for more types of 

maltreatment would be more likely to develop more severe forms of externalizing 

behavior problems and that they would exhibit these problems more consistently across 

developmental periods. It was also hypothesized that youth with maltreatment allegation 

histories that included physical abuse would be particularly likely to exhibit physical 

aggression consistently across developmental periods.   
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METHODS 

The LONGSCAN Consortium. 

 The proposed research will include data from a large-scale consortium of ongoing 

prospective studies, the Longitudinal Studies of Child Abuse and Neglect (LONGSCAN). 

LONGSCAN consists of five sites in the Southwestern, Northwester, Eastern, Southern, 

and Midwestern U.S. dedicated to conducting longitudinal research examining the 

antecedents and consequences of child maltreatment. All sites use the same measures, 

data collection, data entry, and data handling procedures and are coordinated through a 

central coordinating center. The initial interviews occurred between 1991 and 1995 when 

each participant was approximately four years old and have continued biannually to the 

present. All interviews are conducted face-to-face with children and their primary 

caregivers. The only exception was the age 10 interviews, which were completed via 

telephone contact at all sites except for the San Diego site, where they were completed 

via face-to-face interview. Nevertheless, all of the longitudinal variables that were 

considered in the present study were collected at all interviews. Completed data for all 

children through the age 14 interview have been collected and consist of information 

from multiple informants including caregivers, children, and teachers as well as reviews 

of official CPS records. These data are collected using responses to developmentally 

appropriate measures of characteristics of the children, caregivers, families, 

neighborhoods, and schools.   

Samples. 

 The total sample recruited for the LONGSCAN studies includes 1354 children 

across the five sites. Although all of the measurement and data collection procedures 
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were identical across the five sites, each site used a unique sampling procedure, resulting 

in important differences in each sample. The recruitment procedures employed by each 

site are discussed below (see Table 1 for demographic information for each sample as 

well as participant retention information).  

Southwestern. The children recruited by the San Diego site represent the most 

extreme sample with regard to their maltreatment risk and exposure status. Three hundred 

thirty children who, prior to the age of three and a half years of age, were removed from 

their homes, became dependents of the court, and were placed in out-of-home care for at 

least five months as a result of substantiated CPS reports of maltreatment were recruited. 

These children were recruited from a larger sample of 1221 children and youth between 

the ages of zero and 17 participating in a study of children in foster care. Of these 1221, 

532 met criteria for recruitment and 330 of these children were successfully recruited for 

LONGSCAN. Analyses revealed that the recruited sample did not significantly differ 

from those that refused participation or could not be located on important demographic 

variables such as gender, race/ethnicity, and type of placement.   

Northwestern. The children recruited by the Seattle site were considered to be at a 

very high risk for maltreatment exposure at the time of recruitment. Following a pilot 

recruitment project, two hundred sixty one children who were referred to CPS prior to 

age five and considered by CPS investigators to be a moderate risk for re-referral were 

recruited. Eligible children were identified and referred to the study by caseworkers. It is 

important to note that, although all of these children were reported to CPS, the 

investigation of these reports did not necessarily result in substantiation in all cases, 
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whereas all children in the San Diego sample had substantiated maltreatment reports prior 

to age 3.5. 

Eastern. The children recruited by the Baltimore site were identified through 

urban pediatric clinics serving low-income families. An initial sample of children (under 

25 months old) was recruited based on various health risks for a pre-existing study. These 

children were then matched on age, gender, and race to one group of children recruited 

from a clinic serving mothers who were at a high risk for HIV infection and another 

group of children recruited from a health clinic serving low-income families that did not 

have any overt health risks resulting in a sample of 537 children. Of these children, 237 

were successfully recruited for the LONGSCAN baseline (age four) interview and an 

additional 45 were recruited by the age six interviews resulting in a final sample of 282.  

Southern. The children recruited by the North Carolina site were drawn from a 

statewide sample of 788 newborns from areas that were considered to be at a high risk 

because of poverty, single parenthood, young maternal age, low birthweights and other 

medical and psychosocial risk factors by an official state public health department infant 

tracking program. At the time that the LONGSCAN consortium was formed, 172 of these 

children had been reported to CPS for maltreatment and 74 of these children were 

successfully recruited for the LONGSCAN sample. Randomized computer-generated 

matches were then made to identify a control group of two non-reported children for each 

reported child. This yielded a sample of 221 children that were successfully recruited for 

the baseline interview and an additional 22 children that were successfully recruited for 

the age six interviews, for a total sample of 243 children.  
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Midwestern. The children recruited by the Chicago site were either identified by 

CPS for substantiated reports of maltreatment or identified by community-based health 

and social services agencies and had not been reported to CPS within 12 months of 

recruitment. Of the children that were identified by CPS, 82 were referred for relational-

based clinical interventions such as supportive counseling or psychotherapy, while the 

other 100 were not referred to such services. The remaining 63 children were recruited 

from the same neighborhoods, but had not been reported to CPS within 12-months of 

recruitment. This resulted in a total sample of 245 children.  

The present study included a 788 youth from the total sample of 1354 that had 

complete data for the age 4, 8, and 12 interviews.  

Measures. 

Sociodemographics. A caregiver-report measure was developed by LONGSCAN 

including items that assess sociodemographic variables. Some of these variables are only 

measured at one time (i.e., youth gender and race/ethnicity), while others were measured 

at each interview (i.e., race/ethnicity of the caregivers and current household income 

level/number of dependents) in order to reflect the frequent changes in the home 

environment experienced by many youth.   

Child Protective Services Records. Each of the LONGSCAN sites systematically 

reviewed CPS records to identify reports of alleged maltreatment, and coded the 

narratives using a modification of the Maltreatment Classification System (MMCS; 

Barnett et al,1993; English et al, 1997). Coders at each site were trained to use the 

MMCS. Initially, experienced coders who had been trained on the MCS by one of its 

developers (i.e., Manley) adapted procedures that were then used to train LONGSCAN 
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coders at each site. Following exposure to and explanations for the specific codes, 

trainees coded CPS report narratives until they reached a standard of 90% agreement with 

the gold standard. In an effort to ensure that this training resulted in reliable coding across 

sites, coders at all five sites coded a subsample (n = 109) of the CPS narratives that 

represented cases from each site. Kappas for MMCS codes from the allegation narratives 

of physical and sexual abuse exceeded 0.70. These kappa values are considered to be in 

the substantial range according to Landis and Koch (1977). In sum, the reliability of the 

coding of physical and sexual abuse allegations is considered good. Coders were 

monitored to ensure greater than 90% inter-rater reliability.  

The MMCS includes indications of information about dimensions of maltreatment 

based on narrative CPS records, including type, severity, frequency, developmental 

period, disposition (i.e., removal from home), and the relationship of the perpetrator to 

the victim. The present study used information about the type of maltreatment that was 

alleged and the developmental period during which the allegations occurred. For types of 

maltreatment, the MMCS distinguishes between physical abuse, sexual abuse, failure-to-

provide-neglect, lack-of-supervision-neglect, emotional, moral, legal, and educational 

maltreatment, and caregiver substance use. The present study included five of these types 

of maltreatment, specifically, physical abuse, sexual abuse, emotional maltreatment, 

failure-to-provide, and lack-of-supervision. Information about each type of maltreatment 

was obtained and coded in two-year intervals for each youth beginning at birth. The 

present study utilized indicators of whether or not maltreatment allegations were made 

for each maltreatment type across three four-year intervals (i.e., 0-4, 4-8, and 8-12).  
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Child Behavior Checklist (CBCL). The CBCL asks caregivers to report on the 

frequency of 113 child and adolescent problem behaviors that their child has engaged in 

over the past six months on a three-point scale (0 = never true, 1 = sometimes true, and 2 

= often true; Achenbach, 1991). The present study included a total of 26 items from the 

three Externalizing Disorder DSM-oriented scales identified by Achenbach, et al. (2003). 

More specifically, 5 indicators of ADHD related behaviors (e.g., “Impulsive or acts 

without thinking”), 5 indicators of ODD related behaviors (e.g., “Argues a lot), and 16 

indicators of CD related behaviorswill be included in the present study (e.g., “Cruel to 

animals”). As a result of low frequencies of endorsement for several items, all CBCL 

items were dichotomized in the present study (i.e., 0 = never true, 1 = 

somewhat/sometimes/very/often true). These items were administered to caregivers when 

the youth were ages 4, 8 and 12.  

NIMH Diagnostic Interview Schedule for Children IV. The NIMH Diagnostic 

Interview Schedule for Children IV (DISC; Shaffer, et al. 2004) was administered at age 

14 to assess more than 30 psychiatric diagnoses as well as symptoms for each disorder in 

the children based on the Diagnostic and Statistical Manual of Mental Disorders (DSM-

IV-TR). This instrument measures symptoms of mental disorders that have occurred over 

the previous year using both child and caregiver reports. These symptoms are later 

derived into symptom counts for each disorder as well as diagnoses when all relevant 

criteria are met (e.g., Shaffer, et al. 2004). The present study included a combined youth 

and caregiver report of ADHD, ODD, and CD diagnoses and symptom counts. 

Data Analytic Strategy. 
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 The present study implemented a longitudinal extension of the LCA/LPA model, 

Latent Transition Analysis (LTA; Lanza & Collins, 2008; Lanza, Flaherty & Collins, 

2003), in order to examine the relationship between youth maltreatment experiences and 

DBD symptom presentations prospectively. LTA is a person-centered data analytic 

procedure, much like LCA/LPA, but with additional parameters that allow researchers to 

examine stability and changes in group memberships over time. In fact, LTA requires 

that the researcher establish baseline measurement models using LCA/LPAs at each time 

point in much the same way that Latent Growth Curve models use Confirmatory Factor 

Analyses to establish baseline measurement models at each time point.  However, LTA 

can be conducted with just two time points of data, while Latent Growth Curve modeling 

requires at least three time points. As an extension of LCA/LPA, LTA allows researchers 

to examine unobserved groups of individuals based on a common set of traits or 

indicators. While these groups are referred to as latent classes or profiles in LCA/LPA, in 

LTA they are referred to as latent statuses as they represent an individual’s impermanent 

class membership at a particular time point. In this way, a categorical latent variable is 

created and allows individuals to change status across time points. As with LCA/LPA, 

the goal is to maximize homogeneity within statuses and heterogeneity between statuses.  

Model Selection and Fit Indices. Roesch, Villodas, and Villodas (2010) provide 

a more detailed review of suggested practices for identifying and selecting the best-fitting 

model using LCA/LPA. Specifically, it is recommended that researchers examine 

multiple indicators of model fit in order to select the consensus, best-fitting model. 

Typically, in exploratory studies, models with increasing numbers of classes/profiles are 

fit sequentially and their fit indices compared. The Lo-Mendell-Ruben Adjusted 
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Likelihood Ratio Test (LMRT; Lo, Mendell, & Ruben, 2001) provides an inferential 

statistical test to sequentially determine the superior fit of a model with k latent 

classes/profiles as compared to a model with k-1 latent classes/profiles based on 

differences between two log likelihood values (instead of using the χ
2 distribution). Thus, 

a significant LMRT test indicates that a more complex model (e.g., 3-class) provides 

superior fit to a less complex model (e.g., 2-class). The Akaike Information Critreria 

(AIC; Akaike, 1974), Bayesian Information Criterion (BIC; Schwarz, 1978), and sample 

size-adjusted BIC (Sclove, 1987) are also useful for model selection. Each of these 

information criteria is based on the log likelihood function for individual models and, 

thus, do not compare models statistically, but can be compared across models in order to 

determine the best fitting model. All three statistical indicators penalize models for 

estimating too many parameters and both versions of the BIC further penalize models by 

sample size. Finally, Entropy provides an index of how well classes/profiles can be 

distinguished based on posterior probabilities assigned to individuals for each 

class/profile. These posterior probabilities are a function of each individual’s response 

pattern, the number of latent classes/profiles, and the proportion of individuals estimated 

to be in each class/profile. Roesch et al. suggest consulting as many fit indices as possible 

when selecting the best-fitting model, but primarily relying on the sample size-adjusted 

BIC, BLRT, and Entropy if/when indices provide discrepant information.  

Model Parameters. Roesch et al. (2010) suggest that the examination of statistical 

fit indices is important in model selection, only if the selected models can be 

meaningfully interpreted. In this way, interpretation of model parameters is an important, 

and often overlooked, step in the model selection process. The basic LCA/LPA model 
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includes two important parameters, Conditional Response Probabilities/Means 

(CRP/CRMs) and Latent Class Probabilities (LCPs). CRP/CRMs are estimated for each 

indicator of the latent variable for each class and represent either the probability that a 

particular indicator was fulfilled by individuals in each class (for CRPs) or the mean 

value for a particular indicator among individuals in each class (for CRMs) in LCA and 

LPA, respectively. These parameters are analogous to factor loadings in factor analysis as 

they indicate to what degree an indicator represents the latent variable it is specified to 

represent. Thus, CRP/CRMs can be examined within and between classes in order to 

substantively differentiate between the classes/profiles identified by the solutions. In 

LTA these CRP/CRMs are conditional on time as LCA/LPAs are established at each time 

point.  

In addition to CRP/CRMs, LCPs indicate the probability that each case will be 

assigned to each class or profile of the resulting solution. In LTA, LCPs are referred to as 

Latent Status Probabilites (LSPs; Lanza& Collins, 2008) and are conditional on time as 

they are estimated for models at each time point. Thus, LSPs indicate the prevalence of 

each status among the sample at a particular time point such that a status with an LSP of 

.75 indicates that any one case would have a 75% chance of being assigned to that status. 

The basic LTA model includes an additional parameter for interpretation, which extends 

LCA/LPA model to longitudinal data. LTA models provide Latent Transition 

Probabilities (LTPs; Lanza & Collins, 2008), which represent the probability that an 

individual from one latent status will transition to another latent status or remain in the 

same latent status between two time points. LTPs are provided to indicate the likelihood 
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that individuals from each latent status will transition to each of the other latent statuses 

or remain in the same latent status between each set of time points included in the model.  

Additional parameters can be added to the LTA model to specify the effects of 

covariates on latent status memberships and transitions between statuses (Lanza & 

Collins, 2008). Additionally, transitions between statuses are typically examined across 

adjacent time points, but can also be predicted by statuses and transitions from previous 

time points in order to account for change across more than two time points (i.e., second-

order effects; Flaherty, 2008). Moreover, relationships between two LTA models can be 

specified in order to use the status memberships and transitions probabilities of one 

model to predict those of another model (e.g., analogous to parallel process models). 

Specifically, latent statuses and LTPs can be specified as conditional on latent statuses or 

LTPs from variables in other LTA models.  

The Proposed Model. The present study included three time points of longitudinal 

data for which LTA was implemented and a distal outcome that was measured at a fourth 

time point. While multiple indices of fit will be considered, the sample size-adjusted BIC, 

BLRT, and entropy will be most strongly relied upon when discrepancies between fit 

indices are noted.  

Aim 1: Identify Unobserved Groups of Youth with Similar Maltreatment 

Experiences. In order to examine youth maltreatment experiences across developmental 

periods, individual LCA/LPA models were tested at each time point. Indicators of youth 

maltreatment experiences were whether or not allegations for each of five types of 

maltreatment (i.e., physical abuse, sexual abuse, emotional maltreatment, failure to 

provide and lack of supervision) were observed over the preceding four-year period. LCA 
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models were sequentially fit to the data from each developmental period using the five 

indicators of maltreatment allegations in order to establish baseline measurement models. 

After determining the best fitting LCA models at each time point, the present study 

attempted to implement LTA to examine transitions of youth between latent statuses of 

maltreatment experiences across adjacent time points.  

Aim 2: Identify Changes in Externalizing Behavior Problem Presentations in 

Youth Across Developmental Periods. Individual LCA models were sequentially fit to 

the 26 items from the CBCL that were identified to represent Externalizing Disorders at 

each time point to represent youth externalizing behavior problem presentations at each 

developmental period. Specifically, indicators of externalizing behavior problems were 

dichotomized items from the ADHD, ODD, and CD DSM-Oriented Scales of the CBCL 

at each interview (e.g., ages four, eight, and 12). After determining the best fitting 

baseline measurement model at each time point, LTA was implemented in order to 

examine transitions of youth between latent statuses of externalizing behavior problem 

presentations across adjacent time points. In addition, indicators of psychiatric diagnoses 

and symptom counts for ADHD, ODD, and CD at age 14 were specified as distal 

outcomes in the LTA model in order to validate the status memberships and transitions 

identified by the LTA. For symptom counts, mean differences between the externalizing 

behavior problem classes at age 12 were tested using separate ANOVA’s for each 

Externalizing Disorder. A family-wise alpha rate of .01 was set for each ANOVA. 

Tukeys HSD post hoc test were performed to further explore any significant differences. 

Separate logistic regressions were performed for each Externalizing Disorder at age 14 in 

order to determine whether or not externalizing behavior problem classes at age 12 
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significantly differed in their likelihood of being diagnosed. Finally, the present study 

specified gender as a time invariant covariate in order to examine differences in latent 

status membership and LTPs among males and females.  

Aim 3: Examine the Effects of Youth Maltreatment Experiences on the 

Development of Externalizing Behavior Problem Presentations Across Developmental 

Periods. In order to examine the degree to which latent status membership of 

externalizing behavior problem presentations were dependent on youth maltreatment 

experiences, a model was specified in which latent statuses at each time point were 

conditional upon youth maltreatment allegation status from the preceding four-year 

period. This model built upon the model specified in Aim 2 and included gender as a time 

invariant predictor of latent status membership and Externalizing Disorder diagnoses and 

symptom counts at age 14 as distal outcomes. Thus, child maltreatment allegation latent 

statuses were treated as time-varying covariates in the identification of the final LTA 

model examining the development of externalizing behavior problem presentations 

across developmental periods. 
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RESULTS 

Aim 1: Identify Unobserved Groups of Youth with Similar Maltreatment Experiences.  

 LCAs were conducted in order to identify unobserved groups of youth with 

similar maltreatment experiences during three developmental periods: between ages 0 

and 4, ages 4 and 8, and ages 8 and 12.  

LCA of Maltreatment Experiences from 0-4. Two-, three-, and four-class models 

were fit to the data in order to identify unobserved groups of youth with similar 

maltreatment experiences between the ages of 0 and 4 (see table 2 for individual model 

fit statistics). The LMRT indicated that the two-class model provided a statistically 

significant improvement in overall model fit when compared to the one-class model. 

Similarly, the LMRT indicated that the three-class model provided a statistically 

significant improvement in overall model fit when compared to the two-class model. 

Moreover, a relative decrease in the AIC value and increase in the entropy value 

supported the improvement in model fit and classification accuracy provided by the 

three-class model. Although a relative increase in the BIC value seemed to contradict the 

other three indicators of model fit, improved interpretability of the model parameters 

further supported the selection of the three-class model. The LMRT indicated that the 

four-class model did not provide a significant improvement in model fit when compared 

to the three-class model. This finding was further supported by relative increases in both 

the AIC and BIC values. Although the entropy value increased, indicating that the 

classification accuracy of the four-class model was an improvement when compared to 

the three-class model, all other indicators of overall model fit supported the selection of 

the three-class model.
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Three distinct classes of youth with similar maltreatment experiences were 

identified in the sample (see Figure 1 for the CRPs for each class). The first class 

consisted of 69% of the sample and was characterized by relatively low CRPs for all 

forms of maltreatment. In fact, the youth in this class only had a .20 probability of 

experiencing failure-to-provide neglect, which was the most probable form of 

maltreatment in this class. Thus, this class was named the “Low Maltreatment” class. The 

second class identified consisted of 15% of the sample and was characterized by 

relatively high probabilities of failure-to-provide and lack-of-supervision forms of 

neglect as well as emotional maltreatment and low probabilities of physical or sexual. 

Thus, this class was named the “Neglect/Emotional Maltreatment” class. The third class 

identified consisted of 16% of the sample and all of the youth assigned to it had 

allegations of physical abuse. In addition, these youth had relatively high probabilities of 

failure-to-provide and lack-of-supervision forms of neglect as well as emotional 

maltreatment allegations. In addition, this class had a .213 probability of having 

allegations of sexual abuse, which was relatively higher than the other two classes. In 

consideration of the developmental period during which the maltreatment occurred (i.e., 

ages 0-4), a probability of one out of every five youth having allegations of sexual abuse 

should be considered a high probability of sexual abuse. Thus, this class was named 

“Physical Abuse/High Maltreatment”, as the class was particularly defined by physical 

abuse, but also had relatively high probabilities of all other forms of maltreatment.  

LCA of Maltreatment Experiences from 4-8. Two-, three-, and four-class models 

were fit to the data in order to identify unobserved groups of youth with similar 
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maltreatment experiences between the ages of 4 and 8 (see Table 2 for individual model 

fit statistics). The LMRT indicated that the two-class model provided a statistically 

significant improvement in overall model fit when compared to the one-class model. 

Similarly, the LMRT indicated that the three-class model provided a statistically 

significant improvement in overall model fit when compared to the two-class model. 

Moreover, relative decreases in the AIC and BIC values and an increase in the entropy 

value unanimously indicated that the three-class model provided an improvement in 

model fit and classification accuracy when compared to the two-class model. The LMRT 

indicated that the four-class model did not provide a significant improvement in model fit 

when compared to the three-class model. This finding was further supported by relative 

increases in both the AIC and BIC values. Although the entropy value increased, 

indicating that the classification accuracy of the four-class model was an improvement 

when compared to the three-class model, all other indicators of overall model fit 

supported the selection of the three-class model.  

Three distinct classes of youth with similar maltreatment experiences were 

identified in the sample (see Figure 2 for the CRPs for each class). The first class 

consisted of 73% of the sample and was characterized by relatively low CRPs for all 

forms of maltreatment. Thus, this class was named the “Low Maltreatment” class. The 

second class identified consisted of 10% of the sample and all youth in this class were 

characterized by allegations of failure-to-provide neglect. In addition, these youth were 

characterized by relatively high probabilities of lack-of-supervision and moderate 

probabilities of emotional maltreatment allegations. It also should be noted that youth in 

this class had approximately a one in five probability of having a physical abuse 
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allegation. Although physical abuse did not distinguish this class from the other classes, a 

substantial proportion of the class did experience this form of maltreatment. Despite 

some differences in the characteristics of this class, it was found to be most similar to the 

“Neglect/Emotional Maltreatment” class identified in the 0-4 age range, thus the same 

name was retained to identify this class. The third class identified consisted of 17% of the 

sample and was characterized by relatively high probabilities of physical abuse 

allegations as well as moderate probabilities of sexual abuse, failure-to-provide and lack-

of-supervision forms of neglect, and emotional maltreatment allegations. While physical 

abuse appeared to be the most distinguishing maltreatment allegation of this class (i.e., 

nearly two-thirds of the class were physically abused), it should also be noted that more 

than one out of every four youth in this class were sexually abused. Because the 

probabilities of neglect and emotional maltreatment decreased overall in this class, this 

class was named the “Physical Abuse/Mixed Maltreatment” class.  

LCA of Maltreatment Experiences from 8-12. Two-, three-, and four-class models 

were fit to the data in order to identify unobserved groups of youth with similar 

maltreatment experiences between the ages of 8 and 12 (see Table 2 for individual model 

fit statistics). The LMRT indicated that the two-class model provided a statistically 

significant improvement in overall model fit when compared to the one-class model. 

However, the LMRT indicated that the three-class model did not provide a statistically 

significant improvement in overall model fit when compared to the two-class model. 

Moreover, a relative increase in the BIC value and decrease in the entropy value further 

indicated that the three-class model provided worse overall model fit and classification 

accuracy compared to the two-class model. Although there was a slight decrease in the 
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AIC value, the fit statistics appeared to indicate that the three-class model provided worse 

fit when compared to the two-class model, despite the substantial improvement in the 

interpretability of the model parameters.  

The LMRT indicated that the four-class model did provide a significant 

improvement in model fit when compared to the three-class model. This finding was 

further supported by a relative increase in entropy when compared to the three-class 

model. However, when compared to the two-class model, the four-class model achieved a 

slightly lower entropy value. Relative increases in both the AIC and BIC values appeared 

to contradict the finding of improved model fit relative to the three-class model, however, 

the AIC value of the four-class model equaled the AIC value of the two-class model. 

Although the two-class model was the more parsimonious model, Roesch et al. (2010) 

recommend strongly considering the interpretability of the model parameters. In this 

case, the four-class model provided a substantial improvement in the interpretability of 

the model parameters. As a result of the finding of improved model fit for the four-class 

model, a five-class model was tested. The LMRT indicated that the five-class model did 

not provide a significant improvement in overall model fit, which was further supported 

by a relative increase in the BIC value. Although the AIC value did not change and the 

entropy value improved, several classes that were too small to be meaningfully 

interpreted complicated the interpretability of the solution. Thus, the four-class model 

was retained as the best fitting solution.  

Four distinct classes of youth with similar maltreatment experiences were 

identified in the sample (see Figure 3 for the CRPs for each class). The first class 

consisted of 81% of the sample and was characterized by relatively low CRPs for all 
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forms of maltreatment. Thus, this class was named the “Low Maltreatment” class. The 

second class identified consisted of 8% of the sample and was characterized by moderate 

probabilities of failure-to-provide and lack-of-supervision allegations. It also should be 

noted that more than one out of every four youth in this class also had physical abuse 

allegations. In the context of the CRPs, these probabilities indicated that youth in this 

class were not defined by allegations for a particular type of maltreatment, but rather 

different patterns of allegations for a few types of maltreatment. Thus, this class was 

named the “Mixed Maltreatment” class as it was not clear which maltreatment allegations 

youth in this class were particularly likely to have. The third class identified consisted of 

3% of the sample and was characterized by high probabilities of physical abuse and 

emotional maltreatment allegations and relatively low probabilities of allegations for all 

other forms of maltreatment. Thus, this class was named the “Physical/Emotional Abuse” 

class. The fourth class identified consisted of 8% of the sample and all of the youth in it 

were characterized by emotional maltreatment allegations. In addition, youth in this class 

were characterized by relatively high probabilities of failure-to-provide and lack-of-

supervision forms of neglect, and moderate probabilities of physical and sexual abuse. 

Although the youth in this class were primarily distinguished by high probabilities of 

Neglect and Emotional maltreatment allegations, almost half had physical abuse 

allegations and more than one out of every four had sexual abuse allegations as well. 

Given the relatively high probability of all forms of maltreatment, this class was named 

the “High Maltreatment Class”.   

As a result of the heterogeneity in the LCA solutions identified and low 

probabilities of youth in some of the classes identified, fitting an LTA model was 
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determined implausible. The relatively small class sizes would complicate the estimation 

of transition probabilities at subsequent time points, as they would be dependent on very 

small numbers of individuals. In addition, the heterogeneity of the LCA solutions 

identified would further complicate the interpretation of any results obtained. Thus, the 

classes obtained from the baseline measurement models were retained for future analyses, 

but an LTA model was not estimated.  

Aim 2: Identify Changes in Externalizing Behavior Problem Presentations in Youth 

Across Developmental Periods.  

 LCA was utilized to establish baseline measurement models of externalizing 

behavior problem presentations at each time point. In other words, LCA models were fit 

to the data in order to identify the number of latent classes, proportion of individuals in 

each class, and the characteristics of each class (e.g., CRPs) at each time point. In order 

to determine the best-fitting model, models with increasing numbers of classes were fit 

sequentially and statistically compared at each time point (see Table 3 for fit statistics for 

each model). After establishing LCA models at each age, LTA was used to examine the 

probabilities that youth class membership would change across the time points. Next, 

youth Externalizing Disorder symptom counts and diagnoses were specified as distal 

outcomes in order to validate the identified model. Finally, gender differences in latent 

status membership and transition probabilities were specified at each time point in order 

to determine if the development of externalizing behavior problem presentations differed 

between males and females.  

Age Four LCA. Two-, three-, and four-class models were fit to the data in order to 

identify unobserved groups of youth with similar externalizing behavior presentations at 
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age 4 (see Table 3 for individual model fit statistics). The LMRT indicated that the two-

class model provided a statistically significant improvement in overall model fit when 

compared to a one-class model. In addition, the LMRT indicated that the three-class 

model provided a statistically significant improvement in overall model fit when 

compared to the two-class model. Moreover, relative decreases in the AIC and BIC 

values and an increase in the entropy value further indicated that the three-class model 

provided better overall model fit and classification accuracy when compared to the two-

class model. The LMRT indicated that the four-class model did not provide a statistically 

significant improvement in overall model fit when compared to a three-class model. 

Although the AIC and BIC values decreased slightly, the entropy value decreased 

substantially, which indicates that the four-class model also provided worse classification 

accuracy. Thus, the more parsimonious three-class model was retained as the best-fitting 

model.  

 Three distinct classes of youth with similar externalizing behavior problem 

presentations were identified in the sample (see Figure 4 for the CRPs and LCPs for each 

class). The first class consisted of 41% of the sample and was characterized by relatively 

lower CRPs for all DBD behaviors. Although the CRPs for a few of the ADHD and ODD 

behaviors were considered to have moderate probabilities (e.g., .40), these behaviors 

were determined to be somewhat normative, i.e., occasional externalizing behaviors 

among four year old children (e.g., having difficulty sitting still, arguing, etc.). Thus, this 

class was named the “Well Adjusted” class because of the absence of any substantial 

externalizing behavior problems. The second class consisted of 48% of the sample and 

consisted of youth with predominantly high probabilities of ADHD and ODD behaviors 
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(all CRPs above .50 except being disobedient at school), and relatively low probabilities 

of CD behaviors (most CRPs below .25).The exceptions included behaviors such as 

bullying or being mean to others, destroying other’s belongings, lying or cheating, and 

lacking guilt. Nevertheless, these probabilities were relatively lower when compared to 

the third class, so this class was named the “Inattentive/Oppositional” class.  

The third class represented a small proportion of the sample (11%) and was 

characterized by high probabilities of ADHD and ODD behaviors (all CRPs above .70 

except being disobedient at school) and relatively moderate to high probabilities of most 

CD behaviors. In fact, the only CD behaviors that did not distinguish this class from the 

other two classes were setting fires, vandalism, running away, and truancy. The most 

alarming CD behaviors that defined this class were the high probabilities of aggressive 

behaviors such as bullying and being mean to other, physically attacking others, getting 

in many fights, and threatening others. Thus, this class was named the “Aggressive/Rule-

Breaking” class. 

Age Eight LCA. Two-, three-, and four-class models were fit to the data in order 

to identify unobserved groups of youth with similar externalizing behavior presentations 

at age 8 (see Table 3 for individual model fit statistics). The LMRT indicated that the 

two-class model provided a statistically significant improvement in overall model fit 

when compared to a one-class model. In addition, the LMRT indicated that the three-

class model provided a statistically significant improvement in overall model fit when 

compared to the two-class model. Moreover, relative decreases in the AIC and BIC 

values further indicated that the three-class model provided better overall model fit when 

compared to the two-class model. Although there was a decrease in the entropy value, the 
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change was relatively small and the entropy value remained adequate. The LMRT 

indicated that the four-class model did not provide a statistically significant improvement 

in overall model fit when compared to a three-class model. Although the AIC and BIC 

values decreased slightly, the entropy value also slightly decreased. In addition, the 

interpretability of the model parameters was less straightforward for the four-class model. 

Thus, the more parsimonious three-class model was retained as the best-fitting model. 

 Three distinct classes of youth with similar externalizing behavior presentations 

were identified in the sample (see Figure 5 for the CRPs and LCPs for each class). The 

first class consisted of 34% of the sample and was characterized by relatively lower CRPs 

for all externalizing behavior problems. Thus, this class was named the “Well Adjusted” 

class because of the absence of any substantial externalizing behavior problems. The 

second class consisted of 46% of the sample and consisted of youth with predominantly 

high probabilities of ADHD and ODD behaviors (all CRPs above .50 except being 

excessively loud), and relatively low probabilities of CD behaviors (most CRPs below 

.25). The exceptions included behaviors such lying or cheating, and lacking guilt. In 

addition, this class most closely resembled the “Inattentive/Oppositional” class from age 

4 and the name was retained to describe this class.  

The third class represented 20% of the sample and was characterized by high 

probabilities of ADHD and ODD behaviors (all CRPs above .70 except being disobedient 

at school) and relatively moderate to high probabilities of most CD behaviors. Again, the 

only CD behaviors that did not distinguish this class from the other two classes were 

setting fires, vandalism, running away, and truancy. Also consistent with age four, the 

CD behaviors that defined this class included high probabilities of aggressive behaviors 
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such as bullying and being mean to other, physically attacking others, getting in many 

fights, and threatening others. Thus, this class was also named the “Aggressive/Rule-

Breaking” class. 

Age Twelve LCA. Two-, three-, and four-class models were fit to the data in 

order to identify unobserved groups of youth with similar externalizing behavior 

presentations at age 12 (see Table 3 for individual model fit statistics). The LMRT 

indicated that the two-class model provided a statistically significant improvement in 

overall model fit when compared to a one-class model. In addition, the LMRT indicated 

that the three-class model provided a statistically significant improvement in overall 

model fit when compared to the two-class model. Moreover, relative decreases in the 

AIC and BIC values further indicated that the three-class model provided better overall 

model fit when compared to the two-class model. Although there was a decrease in the 

entropy value, the change was relatively small and the value remained adequate. The 

LMRT indicated that the four-class model also provided a statistically significant 

improvement in overall model fit when compared to a three-class model. In addition, the 

AIC and BIC values decreased, which further supported the improvement in overall 

model fit. However, the entropy value also decreased, but remained adequate. Thus, the 

four-class model was determined to improve the model fit over the three-class model. A 

five-class model was then tested, but the LMRT indicated that it did not provide a 

significant improvement in model fit relative to the four-class model. Although the AIC 

and BIC values slightly decreased, the entropy value also decreased indicating that the 

classification accuracy for the five-class mode had decreased. In addition, the 
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interpretability of the model parameters was less straightforward for the five-class model. 

Thus, the more parsimonious four-class model was retained as the best-fitting model. 

 Four distinct classes of youth with similar externalizing behavior presentations 

were identified in the sample at age 12 (see Figure 6 for the CRPs and LCPs for each 

class). The first class consisted of 30% of the sample and was characterized by relatively 

lower CRPs for all externalizing behavior problems. Thus, this class was named the 

“Well Adjusted” class because of the absence of any substantial externalizing behavior 

problems. The second class consisted of 36% of the sample and consisted of youth with 

predominantly moderate to high probabilities of ADHD and ODD behaviors (all CRPs 

above .35 except being disobedient at school), and relatively low probabilities of CD 

behaviors (most CRPs below .17). The exceptions included behaviors such lying or 

cheating and lacking guilt. In addition, this class most closely resembled the 

“Inattentive/Oppositional” class from ages 4 and 8, thus, the name was retained to 

describe this class.  

The third class represented 26% of the sample and was characterized by high 

probabilities of ADHD and ODD behaviors (all CRPs above .63) and predominantly low 

to moderate probabilities of most CD behaviors. Although more than half of the CD 

behaviors had low probabilities (less than .20), 6 behaviors had moderate to high 

probabilities (.416 to .812). Specifically, youth in this group were likely to be 

characterized as bullying or being mean to others, destroying other’s property, lying or 

cheating, lacking guilt, having bad friends, and swearing. In addition, youth in this group 

had a probability of .342 of getting in many fights. This particular group of youth did not 

resemble any of the groups identified at previous ages and appeared to represent a subset 
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of youth that were characterized by engagement in less physically aggressive CD 

behaviors. In fact, the CD behaviors that characterized these youth appeared to be more 

consistent with relational aggression and covert antisocial behavior. Thus, this group was 

named the Defiant/Deceitful group. The fourth class represented 8% of the sample and 

was characterized by high probabilities of ADHD and ODD behaviors (all CRPs above 

.79 except being talking excessively) and relatively moderate to high probabilities of 

most CD behaviors. In fact, the only CD behaviors that did not distinguish this class from 

the other two classes were setting fires and truancy. Also, consistent with ages four and 

eight, the CD behaviors that defined this class included high probabilities of aggressive 

behaviors such as bullying and being mean to other, physically attacking others, getting 

in many fights, and threatening others. Thus, this class was also named the 

“Aggressive/Rule-Breaking” class. 

LTA of Externalizing Behavior Problems from Age 4 to 12. In order to examine 

the probabilities that youth transitioned to different groups, an unconditional LTA was 

conducted based on the established LCA measurement models at ages 4, 8, and 12 (see 

Table 4 for LTPs). The item thresholds for each class from the baseline LCA models 

were used to ensure that each class was characterized in the same manner that they were 

originally identified (i.e., maintaining the same parameters identified in the measurement 

model). However, because status membership in the LTA model is dependent on 

memberships at the previous time point, status sizes resulting from the LTA models often 

differ from those identified in the baseline measurement models. In this case, although 

the status sizes did not change for statuses identified at ages 4 and 8, class sizes at age 12 

did change substantially. More specifically, while 36% of youth were initially identified 
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as Inattentive/Oppositional, only approximately 13% of youth were classified in that 

status by the LTA. Similarly, while approximately 26% of youth were initially identified 

as Defiant/Deceitful in the baseline model, 38% of youth were classified in that status by 

the LTA, making it the largest status at age 12. While the Well Adjusted status remained 

virtually the same size across analyses, the Aggressive/Rule-breaking status increased 

from 8% of the sample in the baseline model to 18% in the LTA model. 

Between ages 4 and 8, the majority of youth did not change status (LTPs between 

.628 and .753). In particular, youth in the Aggressive/Rule-Breaking status at age 4 had 

the highest probability of remaining in that status at age 8. Almost one third of youth in 

the Well Adjusted status at age 4 transitioned to the Inattentive/Oppositional status at age 

8. Inattentive/Oppositional youth at age 4 were slightly more likely to transition to the 

Aggressive/Rule-Breaking status at age 8, but were almost as likely to transition to the 

Well Adjusted status. Also interesting are the relatively low probabilities of Well 

Adjusted youth transitioning to the Aggressive/Rule-Breaking status or youth in the 

Aggressive/Rule Breaking status transitioning to the Well Adjusted status. Between ages 

8 and 12, almost two thirds of Well Adjusted youth remained Well Adjusted, while those 

who did transition were approximately equally likely to transition to the 

Inattentive/Oppositional and Defiant/Deceitful statuses at age 12. While more than half of 

the youth in the Aggressive/Rule-Breaking status at age 8 remained in that status at age 

12, more than one third transitioned to the Defiant/Deceitful status at age 12.  More than 

half of the youth in the Inattentive/Oppositional status at age 8 transitioned to the 

Defiant/Deceitful status at age 12, while the remaining youth were nearly equally likely 

to remain in the Inattentive/Oppositional status or transition to the Well Adjusted or 
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Aggressive/Rule-Breaking statuses. Consistent with the previous time period are the 

relatively low probabilities of Well Adjusted youth transitioning to the Aggressive/Rule-

Breaking status or youth in the Aggressive/Rule Breaking status transitioning to the Well 

Adjusted status. 

LTA with Distal Outcomes. In order to validate the class presentations identified 

in the unconditional LCA and LTA models, youth psychiatric symptom counts for 

ADHD, ODD, and CD at age 14 were added to the model as distal outcomes (see Table 5 

for mean symptom counts for each age 12 status). These analyses indicated that mean 

symptoms of ADHD, ODD, and CD significantly differed between groups, Fs(3, 620) =  

71.422, 75.518, and 122.374, respectively, ps< .001. Post-hoc tests revealed that while 

the Well Adjusted and Inattentive/Oppositional youth did not differ with regard to their 

mean symptom counts, Defiant/Deceitful youth had significantly higher mean symptoms 

for all three disorders than both groups. Also, Aggressive/Rule-Breaking youth had 

significantly higher mean symptoms for all disorders than all three groups.  

In addition to comparing mean differences in symptom counts, logistic 

regressions were performed in order to examine status differences in likelihood of being 

diagnosed with ADHD, ODD, or CD (see Table 6 for χ
2's, Nagelkerke R2s, Odds Ratios, 

and Confidence Intervals). It was found that youth in the Inattentive/Oppositional status 

did not differ from Well Adjusted youth in their likelihood of being diagnosed with any 

of the Externalizing Disorders at age 14. Defiant/Deceitful youth, on the other hand, were 

more likely to be diagnosed with ADHD and ODD than Well Adjusted or 

Inattentive/Oppositional youth. Finally, it was found that Aggressive/Rule-breaking 
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youth were significantly more likely than Well Adjusted, Inattentive/Oppositional, and 

Defiant Deceitful youth to be diagnosed with all three Externalizing Disorders at age 14.  

LTA with Gender as a Covariate. In order to better characterize the youth 

classified in each status at each age, gender was added to the model in order to examine 

potential differences in group membership (see Table 6). These gender differences were 

calculated via multinomial logistic regressions predicting status membership at each age. 

For each analysis, the Well Adjusted status was the comparison group for the first 

analyses and the Aggressive/Rule-breaking status was the comparison group for the 

second analysis. No gender differences in status memberships were revealed at age 4. 

However, at age 8, it was found that girls were 2.42 times more likely than boys to be in 

the Well Adjusted status relative to the Aggressive/Rule-breaking status. Also, girls were 

1.52 times more likely than boys to be classified as Well Adjusted relative to 

Inattentive/Oppositional. There were no significant gender differences between the 

Inattentive/Oppositional and Aggressive/Rule-breaking statuses. At age 12, girls were 

3.17 and 2.62 times more likely than boys to be in the Inattentive/Oppositional and 

Defiant/Deceitful statuses, respectively, relative to the Aggressive/Rule-breaking class. 

There were no gender differences between the Well Adjusted status and any of the other 

statuses.  

 Next, gender differences in transition probabilities were examined by conducting 

separate LTAs in each group. Table 7 displays the differences in LTPs between males 

and females. Between ages 4 and 8, Well Adjusted boys were considerably less likely 

than Well Adjusted girls to remain in the same status. This difference is largely 

accounted for by the higher likelihood of transitioning from the Well Adjusted status to 
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the Inattentive/Oppositional status for boys compared to the  girls. Also, Well Adjusted 

boys were more likely to transition to the Aggressive/Rule-breaking status whereas girls’ 

probability of making this transition was 0. While there were relatively small gender 

differences in transitions among Inattentive/Oppositional youth, Aggressive/Rule-

breaking boys were substantially more likely than Aggressive/Rule-breaking girls to 

remain in that status. While Aggressive/Rule-breaking boys and girls had nearly equal 

low chances of transitioning to the Well Adjusted status, girls’ chances of transitioning to 

the Inattentive/Oppositional status was more than 6 times greater than boys’.  

 Between ages 8 and 12, Well Adjusted boys and girls had relatively high 

probabilities of remaining in the same status. Of those that did transition, Well Adjusted 

boys were more likely to transition to the Inattentive/Oppositional status while Well 

Adjusted girls were more likely to transition to the Defiant/Deceitful status. Of the 

Inattentive/Oppositional youth, boys were somewhat more likely than girls to remain in 

the same status or transition to the Well Adjusted status, while girls were more likely to 

transition to the Defiant/Deceitful status than boys. The most pronounced differences 

were between Aggressive/Rule-breaking boys and girls. Although both boys and girls 

were approximately equally unlikely to transition to the Well Adjusted or 

Inattentive/Oppositional statuses, girls were almost twice as likely as boys to transition to 

the Defiant/Deceitful status while boys were almost twice as likely as girls to remain in 

the Aggressive/Rule-breaking status.  

Aim 3: Examine the Effects of Youth Maltreatment Experiences on the Development of 

Externalizing Behavior Problem Presentations Across Developmental Periods.  
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 Next, the child maltreatment allegation latent class variables identified in Aim 1 

were entered at each age as predictors of latent status membership (see Table 6 for odds 

ratios). Specifically, multinomial logistic regression analyses were conducted at each age 

with gender and maltreatment allegation class predicting externalizing behavior status at 

each age. For each analysis, the low maltreatment class was coded as the reference group. 

Analyses were run comparing all externalizing behavior statuses to the Well Adjusted 

status and then to the Aggressive/Rule-breaking status. Each analysis included the 

maltreatment variables identified from the previous ages (e.g., age 8 included 

maltreatment allegations classes from 0-4 as well as 4-8).  

At age 4, it was revealed that youth in the Physical Abuse/High Maltreatment 

class from ages 0-4 were more likely than youth in the Low Maltreatment class from ages 

0-4 to be classified as Aggressive/Rule-breaking than Well Adjusted or 

Inattentive/Oppositional. Also, youth in the Neglect/Emotional Maltreatment class from 

ages 0-4 class were more likely than youth in the Low Maltreatment class from ages 0-4 

to be classified as Inattentive/Oppositional than Well Adjusted. At age 8, youth in the 

Physical Abuse/Mixed Maltreatment class from 4-8 were more likely than youth in the 

Low Maltreatment class from 4-8 to be classified as Aggressive/Rule-breaking than Well 

Adjusted. At age 12, youth in the Mixed Maltreatment class from ages 8-12 were more 

likely than youth in the Low Maltreatment class to be classified as Aggressive/Rule-

breaking, Defiant/Deceitful, or Inattentive/Oppositional than Well Adjusted. Also, youth 

in the Physical Abuse/Emotional Maltreatment class from ages 8-12 were more likely 

than youth in the Low Maltreatment class to be classified as Aggressive/Rule-Breaking 

than Defiant/Deceitful. The low base rates of child maltreatment precluded analyses 



53 

 

 

 
 

separated by maltreatment experience classes, so transition probabilities for each group 

could not be examined.  
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DISCUSSION 

The present study demonstrates the utility of finite mixture models, specifically 

LCA and LTA, for the examination of two developmental issues across childhood. LCAs 

of child maltreatment allegations revealed several patterns of alleged maltreatment that 

differed across developmental periods. Specifically, researchers have long suggested that 

children do not typically experience types of maltreatment in isolation, but rather in 

combination with other types of maltreatment. In this study, LCAs identified unobserved 

groups of youth with allegations of specific combinations of maltreatment types. LCAs 

also revealed three distinct patterns of externalizing behavior problems that were 

identified across developmental periods, as well as a fourth pattern that emerged during 

preadolescence. Longitudinal analyses further revealed important patterns in the 

development of externalizing behavior problems across developmental periods. 

Specifically, it appears that youth in the present sample generally developed more 

problems, as they grew older. Moreover, males and youth with combinations of 

maltreatment allegations that included violent types of maltreatment were generally the 

most likely to develop the most severe and aggressive behavior problems. More specific 

findings are discussed below.  

Aim 1: Identify Unobserved Groups of Youth with Similar Maltreatment Experiences.  

The first aim of the present study was to identify groups of youth with similar 

combinations of maltreatment allegations across three developmental periods. Between 

ages 0 and 4, two distinct groups of youth that were very likely to have allegations of 

maltreatment were identified.  Although both classes were likely to have allegations for
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combinations of failure-to-provide, lack-of-supervision, and emotional maltreatment, 

what distinguished the two classes most clearly was that one class was very likely to have 

allegations of physical abuse, while this was considerably less likely in the other group. 

Also noteworthy was the higher than expected probability of the physical abuse group to 

have allegations of sexual abuse. While this probability is still considered low, in the 

context of the very young age of these youth, this finding is somewhat surprising. The 

largest group identified consisted of youth that were considerably less likely to have 

allegations of maltreatment. However, nearly one third of the sample was classified in 

one of the maltreatment groups, which reflects the sampling procedures discussed above.  

Similar to the groups identified between 0 and 4, two groups of youth with similar 

combinations of maltreatment allegations were identified between ages 4 and 8. Although 

these groups were also primarily distinguished by whether or not the youth had 

allegations for physical abuse, other important differences were also found. Specifically, 

in one group, all of the youth had allegations of lack-of-supervision neglect in 

combination with other types of maltreatment. Given the probabilities of the other types 

of maltreatment allegations, it appears likely that youth in this group experienced lack-of-

supervision neglect in combination with only one or two other types of maltreatment, 

specifically failure-to-provide neglect, emotional maltreatment, or, in substantially fewer 

cases, physical abuse. Meanwhile, the other maltreatment class appeared to include youth 

with multiple allegations of maltreatment experiences, many of which likely had 

allegations of at least three different types. The most frequently occurring allegation in 

this group was for physical abuse, followed by emotional maltreatment and lack-of-

supervision neglect. However, it is important to note that this was the only group with 
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any substantial probability of allegations of sexual abuse. The largest group identified 

again had virtually no allegations and represented a slightly higher proportion of the 

sample than those identified between ages 0 and 4.  

Although the combinations of maltreatment allegations that represented the 

groups appeared to change substantially between ages 8 and 12, some similarities were 

identified. Specifically, the largest group identified was characterized by virtually no 

maltreatment allegations. However, this group consisted of more youth relative to the 

previous time points, which indicates a decrease in the number of youth in this sample 

that were maltreated over time. This finding is not particularly surprising considering that 

all of youth in this sample were selected because of varying levels of risk for early 

maltreatment and many were identified early by child protection agencies. Nevertheless, 

a group in which all youth had allegations of emotional maltreatment and were likely to 

have allegations of multiple other forms of maltreatment emerged. While the youth in this 

group were most likely to have allegations of emotional maltreatment, failure-to-provide 

and lack-of-supervision neglect, a substantial proportion also had allegations of physical 

and/or sexual abuse. Thus, youth in this group were at an increased risk for allegations of 

multiple types of maltreatment. In addition to this group, a group of youth was identified 

that was not defined by a particular type of maltreatment, but rather different 

combinations of maltreatment types. Specifically, youth in this group appeared to have 

allegations of physical abuse, failure-to-provide and/or lack-of-supervision neglect, but it 

was unclear whether or not these youth had allegations of multiple types or individuals 

types. Finally, a new group of youth were identified that all had allegations of physical 

abuse and emotional maltreatment, with nearly no allegations of any other forms of 
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maltreatment. Although this class was small, the solution was well justified statistically 

and appeared to indicate that this combination of maltreatment types occurs with some 

frequency.  

As mentioned previously, few studies have used LCA to examine combinations of 

maltreatment subtypes that represent the diverse experiences of maltreated children. 

Nooner et al. (2010) identified four groups of youth that were differentiated by the 

severity of their self-reported physical and sexual abuse histories. These groups were not 

directly comparable to the groups identified in the present study based on the 

methodology used to identify them, but indicate distinct groups of youth that report 

experiencing physical abuse with and without sexual abuse. Hazen et al. (2009) also used 

retrospective self-reports, but included more types of maltreatment. The groups of youth 

that they identified were similar to some of the groups identified in the present study in 

that they represented combinations of physical and sexual abuse, neglect and emotional 

maltreatment. However, Hazen et al. did not identify any groups that experienced neglect 

and emotional maltreatment without any violent types of maltreatment. Moreover, they 

managed to identify two maltreatment groups that were primarily distinguished by the 

experience of sexual abuse. While these results differ somewhat from the LCA solutions 

identified in the present study, these differences can likely be attributed to methodology. 

Specifically, as mentioned previously, self-report data are likely to reveal a different 

pattern of maltreatment experiences than those of official report data. Moreover, 

researchers have found self-report maltreatment data to be somewhat unreliable (Everson 

et al., 2008; Swahn et al. 2006; Widom et al., 2004). In addition, Hazen et al. did not 

examine differences in these groups by developmental periods. The present study 
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revealed that maltreatment experiences likely vary by the developmental period during 

which they occur.  

Finally, Pears et al. (2008) used official reports during early childhood and found 

four groups that all experienced neglect and emotional maltreatment. The groups were 

distinguished by their experience of no abuse, physical abuse only, sexual abuse only, or 

physical and sexual abuse. Similar to the results of the preset study, Pears et al. identified 

groups of youth with neglect and emotional maltreatment only and physical abuse, 

neglect and emotional maltreatment. However it is important to note that they used a 

sample of children in foster care that all had substantiated reports of maltreatment. Thus, 

it would be impossible for them to identify a group of youth with low or no maltreatment 

experiences. Moreover, although the present study did not identify a group that was 

distinguished by sexual abuse, but not physical abuse, the Physical Abuse/High 

Maltreatment class from 0-4, the Physical Abuse/Mixed Maltreatment class from 4-8, and 

the High Maltreatment class from 8-12 most closely resemble the neglect, physical, 

sexual, and emotional abuse group identified by Pears et al. It is possible that the 

inclusion of youth with substantiated reports of maltreatment would allow researchers to 

identify more subtly differentiated groups of youth with more severe maltreatment 

experiences such as sexual abuse. However, because of the low base rates of these 

experiences in most samples, it is often difficult to identify the specific combinations of 

maltreatment experiences that often accompany them.  

Aim 2: Identify Changes in Externalizing Behavior Problem Presentations in Youth 

Across Developmental Periods.  
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 The three groups of youth with different externalizing behavior problem 

presentations that were identified at age 4 were also identified at ages 8 and 12. 

Specifically, a Well Adjusted group of youth characterized by normative levels of 

relatively less problematic externalizing behaviors was identified at each age, while a 

group of youth characterized primarily by Inattentive/Oppositional behavior problems 

was also identified at each age. Finally, a group characterized by inattentive and 

oppositional behavior problems as well as more serious Aggressive/Rule-breaking 

behaviors was identified at each age. Despite the relative status sizes and memberships 

changing across developmental periods, the parameters that characterized the statuses 

(i.e., probabilities that caregivers reported that the youth engage in each behavior) did not 

change substantially across time periods. These three statuses are consistent with the 

findings of previous researchers who have used similar methods. Specifically, Sondeijker et 

al. (2005), Storr et al. (2007), and van Lier et al. (2003) each identified three groups of youth with 

externalizing behavior problem presentations similar to those identified in the present 

study among general population samples of youth in the U.S. and the Netherlands. 

Moreover, these presentations were identified in samples of youth during early and 

middle childhood, as well as adolescence and using youth self-reports as well as 

caregiver reports. Thus, it appears that these groups are generalizable across a variety of 

contexts. In addition to these groups, the Defiant/Deceitful group emerged at age 12 and 

was characterized by behaviors that were similar to the Inattentive/Oppositional group as 

well as more serious, generally non-physically aggressive deceitful and rule-breaking 

behaviors. Although previous researchers did not identify this group, it is possible that 

these youth were assigned to the analogous Inattentive/Oppositional or Aggressive/Rule-
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breaking groups in previous studies. Moreover, it is not surprising that the present sample 

yielded increasingly specific profiles of externalizing behavior problems when 

considering the high-risk status of the present sample.   

 Similar to the externalizing behavior problem presentations, the number of youth 

assigned to each group was generally consistent with the findings of previous researchers 

as well (Sondeijker et al., 2005; Storr et al., 2007; van Lier et al., 2003). Specifically, the 

Inattentive/Oppositional group was generally the largest, followed by the Well Adjusted 

group and then the Aggressive/Rule-breaking group. The present study also found that 

fewer youth were assigned to the Well Adjusted group as they got older. Although the 

Aggressive/Rule-breaking group was initially somewhat smaller than the analogous 

groups identified by previous researchers, it nearly doubled in size by age 8 and did not 

substantially change size between ages 8 and 12. While the number of youth in the 

Inattentive/Oppositional group was similar to the analogous groups identified by previous 

researchers at ages 4 and 8, it became the smallest group at age 12. However, at age 12, 

the Defiant/Deceitful group was also identified, which differed from previous studies and 

accounted for a substantial proportion of the youth that transitioned out of the 

Inattentive/Oppositional group.  

 While previous researchers examined these externalizing behavior problem 

presentations using cross sectional data, the present study was able to utilize longitudinal 

data in order to examine changes in group membership across developmental periods. 

From age 4 to 8, the Aggressive/Rule-breaking group was the most consistent group. 

While the other two groups did not differ substantially with regard to their membership 

stability, nearly twice as many Well Adjusted youth transitioned to the 
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Inattentive/Oppositional group compared to the opposite. Although 

Inattentive/Oppositional youth were only slightly more likely to transition to the 

Aggressive/Rule-breaking group than to the Well Adjusted group, youth were more likely 

to transition to groups with more severe problems in general. Although the Well Adjusted 

group remained relatively stable from age 8 to 12 as well, the other groups were 

substantially less stable. Specifically, while the youth in the Inattentive/Oppositional 

group at age 8 were nearly equally likely to remain in the same group or transition to 

either the Well Adjusted or Aggressive/Rule-breaking groups, they were most likely to 

transition to the Defiant/Deceitful group. This accounts for the relative drop in group size 

at age 12 and indicates that a substantial proportion of youth in this group at age 8 appear 

to have developed more serious behavior problems. Moreover, more than one third of the 

youth in the Aggressive/Rule-breaking group at age 8 transitioned to the 

Defiant/Deceitful group at age 12, which indicates that these youth became substantially 

less physically aggressive. In addition, these findings indicate that the Defiant/Deceitful 

group is composed of a mix of youth that previously exhibited either more or less serious 

externalizing behavior problems.  

 The general finding that youth in the present sample are developing more serious 

externalizing behavior problems, as they get older is contrary to previous findings that 

aggressive and externalizing behaviors tend to decrease as children are socialized into the 

school setting (Dishion & Patterson, 2006). In fact, previous studies have suggested that 

these problems tend to subside for most youth by middle childhood, while a smaller 

proportion continues to have problems (e.g., Broidy et al., 2003). However, the present 

findings appear to suggest the opposite, with a greater number of youth transitioning to 
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the Aggressive/Rule-breaking group and a general trend of increasing externalizing 

behavior problems among youth. It is less surprising that externalizing behavior problems 

generally increased among youth between ages 8 and 12 as preadolescence or the 

transition to adolescence has been identified as a time during which youth tend to develop 

new externalizing behavior problems (Moffitt, 2006, van Lier et al., 2007). However, a 

substantial proportion of youth in the Aggressive/Rule-breaking group transitioned to the 

Defiant/Deceitful group, which was characterized by less serious rule-breaking and 

aggressive behaviors. This finding suggests that, although these youth initially engaged in 

serious aggressive and rule-breaking behaviors, these behaviors decreased, as they got 

older.  

 It is important to note that the present sample consists of youth at a high-risk for 

maltreatment and, thus, they were also at an increased risk for the development of 

externalizing behavior problems. Because of this increased risk, these findings may not 

generalize to the general population. Moreover, many youth in the sample were identified 

by child protective agencies for early child maltreatment and may have received more 

intervention. Thus, the transition probabilities identified in this sample may not 

accurately reflect those of the general population. Future researchers should examine the 

stability of the identified groups in additional samples, particularly for the 

Defiant/Deceitful group, which has not previously been identified by researchers. Finally, 

it is important to note that the caregivers reporting the youths’ behaviors in the present 

sample were not necessarily the same at each age. For example, many of the youth in the 

present sample experience substantial instability and live with different parents, relatives, 

foster parents, etc. Nevertheless, the excellent psychometric properties of the CBCL have 
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been well documented by researchers, including the use of the measure with group care 

workers (Albrecht, Veerman, Damen & Kroes, 2001). Future researchers should attempt 

to replicate the present results using multiple informants and particularly including 

teacher reports. Although Sondeijker et al. (2005) and Storr et al. (2007) identified similar 

groups using youth self-reports, it is important to also consider the perspective of the 

teachers with whom the youth spend a considerable amount of time.  

While the present study focused on the examination of a number of externalizing 

behaviors that are typically associated with ADHD, ODD, and CD, the items were taken 

from a previously established measure of global behavioral functioning and do not 

necessarily represent specific symptoms from the DSM-IV-TR. Although Achenbach et 

al. (2003) rigorously formed and tested these scales, it is important to continue to provide 

evidence of validity, in this case, predictive validity. When predicting mean number of 

symptoms and diagnoses of ADHD, ODD, and CD at age 14 using the classes identified 

at age 12, the pattern of results revealed very interesting findings. Most notable was the 

lack of discrimination between the Well Adjusted and Inattentive/Oppositional groups. In 

addition to the two groups not differing in Externalizing Disorder diagnosis, the two 

groups had virtually identical mean numbers of symptoms. While it is possible that the 

youth that remained in the Inattentive/Oppositional group at age 12 transitioned to the 

Well Adjusted group by age 14, it is more likely that youth in this group represent a 

subclinical population that is more difficult for parents to manage rather than a clinically 

disordered group of youth. It is also interesting that, although the Defiant/Deceitful group 

had higher mean numbers of symptoms for each Externalizing Disorder, youth in this 

group were only more likely to be diagnosed with ADHD and ODD, but not CD. This 
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finding is consistent with the parameters that defined this group in the analysis and 

suggest that, although these youth have more CD-related behaviors, they represent a 

subclinical population of youth. It is likely that these youth represent an Adolescent 

Limited antisocial behavior group (i.e., Moffitt, 2006), but their behaviors are also 

consistent with those of relationally aggressive youth (Crick & Rose, 2000). Finally, the 

finding that youth in the Aggressive/Rule-breaking group indeed had more symptoms of 

and were more likely to be diagnosed with each Externalizing Disorder provides strong 

validation that this class is the most severely disordered and the most likely to require 

intervention.  

 The addition of variables that help explain the identification of these groups and 

the transitions of youth among them is crucial to the understanding of how these 

problems develop. Specifically, the findings concerning gender differences in group 

membership elucidate some of the intricacies of the identified group memberships and 

transitions. For example, although no gender differences in group membership were 

identified at age 4, it was found that males were more likely than females to be classified 

as Aggressive/Rule-breaking or Inattentive/Oppositional in comparison to the Well 

Adjusted group at age 8. Although the same differences were not identified at age 12, it is 

interesting that males were more likely than females to be classified as Aggressive/Rule-

breaking than Inattentive/Oppositional or Defiant/Deceitful. This finding supports the 

idea that the Defiant/Deceitful group consists of youth with behavior problems that are 

consistent with a relational aggression presentation, as these types of behaviors are more 

common among females than males. In addition, these findings are consistent with 

previous findings that have suggested that males are more physically aggressive and tend 
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to engage in more serious externalizing behaviors (Deater-Deckerd, Dodge, Bates & 

Pettit, 1998; Dishion & Patterson, 2006; Gorman Smith & Loeber, 2005; van Lier et al., 

2007).  

 Other important findings of the present study were the substantial gender 

differences in transition probabilities across developmental periods. Specifically, between 

ages 4 and 8, males were least likely to transition out of the Aggressive/Rule-breaking 

group and were generally more likely to develop more problems as they got older, while 

females were least like to transition out of the Well Adjusted group and were generally 

more likely to have fewer problems as they got older. Between ages 8 and 12, both males 

and females in the Well Adjusted group were most likely to remain in that group. No 

differences were found for the likelihood of remaining in the Inattentive/Oppositional 

group or transitioning to the Well Adjusted group for males or females, however, females 

were substantially more likely to transition to the Defiant/Deceitful group than males. 

Similarly, females in the Aggressive/Rule-breaking group at age 8 were twice as likely as 

males to transition to the Defiant/Deceitful group while males were twice as likely as 

females to remain in the Aggressive/Rule-breaking group. This finding provides further 

support for the theory that gender differences emerge in the expression of aggression and 

that males are more likely to develop physically aggressive behaviors, while females are 

more likely to develop relationally aggressive behaviors (Crick & Rose, 2000).  

One limitation of the present study was the inability to statistically compare male 

and female transition probabilities. While such comparisons are statistically possible, the 

technology to conduct such comparisons is not yet available in MPlus version 6. While 

Lanza and Collins (2008) discuss methods for statistical comparisons of transition 
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probabilities, they also reported challenges achieving model convergence when these 

comparisons were made using PROC LTA. Although the most straightforward approach 

to such comparisons would be to constrain each transition probability to equivalence and 

use modification indices (i.e., Wald Tests) to identify parameters that significantly differ, 

these options are not currently available in the available software packages for LTA 

models.  

 As mentioned previously, the caregivers reporting the externalizing behavior 

problems as well as the DISC-IV symptoms and diagnoses were not necessarily the same 

across time periods. While this may limit the likelihood of finding significant 

relationships, it also eliminates some shared method variance as, in many cases, the 

reports can be considered inter-informant reports. In addition, the DISC-IV data consisted 

of a combination of caregiver and youth self-reports, which may increase the likelihood 

that youth were identified as having a disorder. On the other hand, the combination of 

caregiver and youth self-report eliminates some shared method variance, which 

strengthens the relationships that were identified as they represent inter-informant 

reports. Nevertheless, it was surprising that the Inattentive/Oppositional group was not 

distinguished from the Well Adjusted group with regard to symptoms and diagnoses of 

ADHD, ODD, and CD, which suggests that this group’s symptoms either remitted by age 

14 or were not more clinically severe than the Well Adjusted group.  

Aim 3: Examine the Effects of Youth Maltreatment Experiences on the Development of 

Externalizing Behavior Problem Presentations Across Developmental Periods.   

 In consideration of the previous literature described above, it was particularly 

important to use the child maltreatment allegation groups identified in Aim 1 to better 
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understand the externalizing behavior presentations identified in Aim 2. As a result of the 

present sample’s high risk for maltreatment and the well-established link between 

maltreatment and the development of externalizing behavior problems, it is not surprising 

that relationships between youth’s maltreatment experiences and their presentations of 

externalizing behavior problems were identified. The finding that youth with multiple 

proximal maltreatment allegations that were likely to include physical abuse were more 

likely to be in the Aggressive/Rule-breaking group than the Well Adjusted or 

Inattentive/Oppositional groups supports theories that youth learn to express aggression 

via social learning of the physical expression of aggression (Cicchetti & Valentino, 2006; 

Keiley et al., 2001). Meanwhile, youth with early allegations of multiple types of non-

physically violent maltreatment were more likely to be in the Inattentive/Oppositional 

group early, but were not more likely to be in the Aggressive/Rule-breaking group. This 

finding is contrary to recent findings that early neglect, in particular, is related to 

increasing levels of aggression in subsequent years (Koch et al., 2009). However, the lack 

of significant differences for this group could be attributed to the small proportion of the 

sample that experienced this combination of maltreatment allegations. Thus, it may be 

that non-physically violent forms of maltreatment are also related to the development of 

aggressive behavior, but that the effects are not as robust. It is also interesting that the 

heterogeneous maltreatment allegation group between ages 8 and 12 were more likely to 

be classified as Aggressive/Rule-breaking or Inattentive/Oppositional in comparison to 

the Well Adjusted group. This finding is particularly difficult to interpret considering the 

heterogeneity of the maltreatment allegations in this group. Nevertheless, it appears that 

this group was at an increased risk for a variety of maltreatment allegations, excluding 
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emotional maltreatment, which contributed to their development of externalizing 

behavior problems.  

 Unfortunately, maltreatment variables are inherently plagued by low base rates, 

which make the application of inferential statistics and latent variable modeling 

increasingly difficult. Given the relatively small proportions of the sample that were 

classified in the maltreatment groups, it was particularly difficult to establish statistical 

significance. In addition, examining differences in transition probabilities among 

maltreatment groups was not possible as these analyses would be vastly underpowered 

and would likely yield unstable solutions. Gender comparisons were possible because of 

the virtually even number of males and females in the sample. Thus, future researchers 

should attempt to replicate these findings using a large enough sample to examine these 

differences in transition probabilities as those findings could be invaluable in the 

identification of factors that contribute to the development of externalizing behavior 

problems among youth.  

Overall study. 

Research Implications. The findings of the present study provide important 

information to be considered by future researchers. In terms of methodology, the present 

study demonstrated the utility of cross sectional and longitudinal applications of finite 

mixture models to the study of two developmental processes. Although these models are 

often complex and can be difficult to interpret, they provide a wealth of information and 

allow researchers to examine a number of sophisticated research questions 

simultaneously. Specifically, these models allow researchers to examine effects of 

specific variables at particular time periods and transitions between important 
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developmental periods. Examining these time specific effects is often less straightforward 

when using other longitudinal models such as growth curve models, which tend to 

average effects across time periods. In addition, finite mixture models provide a person-

centered approach to the study of qualitatively different characteristics of unobserved 

groups of participants. Analogous to Factor Analytic models, it is important that 

researchers continue to replicate and validate the results of these analyses in order to 

establish sets of criterion or parameters through which group membership can be 

identified. Establishing such criteria would allow researchers to identify participants’ 

most likely group memberships based on previously identified groups.  

In addition to the methodology, the present study offers a number of important 

theoretical implications for future researchers. Specifically, the present study underscores 

the importance of examining the experience of multiple types of child maltreatment in 

different combinations and the potential consequences for the development of 

psychopathology. At the same time, the present study also suggests that future 

researchers should attempt to identify such combinations during specific developmental 

periods, as the combinations that youth tend to experience appear to differ by age. Also, 

future researchers should further investigate the complex symptom presentations 

identified by the present study and previous researchers in order to provide further 

validation. The consistency with which these groups have been identified indicates that 

they are robust representations of the different presentations of youth externalizing 

behavior problems. Thus, factors contributing to and resulting from their development 

should be further explored. In addition to identifying the factors that contribute to the 

development of psychopathology, researchers should focus equal attention on identifying 
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protective factors and factors that promote resilience among youth, particularly in high-

risk samples. Although researchers have investigated quantitative trends in the 

development of externalizing behavior problems over time (Broidy et al. 2003, Dishion & 

Patterson, 2006; van Lier et al. 2007), it is important that researchers also attempt to 

replicate the patterns of transitions identified in the present study, as the high-risk status 

of the present sample could potentially limit the generalizability of the identified 

transitions. More specifically, the finding that youth were generally developing more 

severe externalizing behaviors as they got older, particularly for males, could be a 

function of the sample being selected for their maltreatment risk status and may not 

replicate in a general population sample.  

Finally, the importance of examining the effects of different combinations of 

maltreatment experiences on the development of externalizing behavior problems is 

underscored by the results of the present study. As revealed in these analyses, 

sophisticated data analytic techniques allow researchers to more clearly identify the 

specific effects of the actual combinations of maltreatment experiences and the 

developmental periods during which they occurred on the development of externalizing 

behavior problems. Future researchers should continue to examine the occurrence of 

combinations of specific types of maltreatment at different developmental periods and the 

antecedents and consequences of those experiences, particularly as they affect the 

development of psychopathology. Although the present study generally revealed a 

relationship between proximal physically violent types of maltreatment and externalizing 

behavior problems, some of the results were less easily interpretable as a result of the 

poorly distinguished groups. In addition, future researchers should attempt to more 
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clearly identify the processes through which the physical expression of aggression is 

transmitted from caregivers to youth. While it is often assumed that social learning theory 

accounts for this relationship, carefully planned studies are crucial to the examination of 

these processes.  

Clinical Implications. These findings also have important implications for clinical 

practice. For example, social workers should consider the co-occurrences of maltreatment 

experiences when investigating reports of maltreatment as they may suggest further 

probing for particular, frequently co-occurring maltreatment types. Moreover, 

understanding that youth are at varying levels of risk for different types and combinations 

of maltreatment depending on their age may help with the detection and prevention of 

maltreatment occurrences. Similarly, understanding the most commonly occurring 

externalizing behavior problem presentations will help clinicians determine which youth 

are the best candidates for particular treatments and which youth are at the highest risk 

for developing symptoms and diagnoses of Externalizing Disorders (i.e., males and youth 

that have been physically abused). Moreover, the identification of protective factors 

against the development of externalizing behavior problems would likely facilitate the 

identification of the most effective components of interventions for youth with these 

problems. The finding that youth rarely experience a single type of maltreatment or 

symptoms of one particular Externalizing Disorders independently suggests that 

clinicians should focus on the treatment of multiple externalizing behavior problems 

simultaneously rather than in isolation. Whether or not youth present with a predominant 

Externalizing Disorder, it is important for clinicians to be aware that these youth are at an 
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increased risk for developing symptoms of other Externalizing Disorders and focus on 

preventing those symptoms from emerging.  

It will be particularly important for clinicians to be aware of the identified 

relationships between specific maltreatment patterns and the subsequent development of 

externalizing behavior problems, as they will be able to more easily target those youth for 

intervention. Additionally, the finding that proximal maltreatment was consistently the 

strongest predictor of behavior problems indicates that immediate intervention is crucial 

for the prevention of further development of externalizing behavior problems. In light of 

the theories suggesting that youth develop physically aggressive behaviors as a result of 

social learning, interventions that focus on emotion identification and regulation may be 

help re-socialize youth’s reactions to distressing situations. Moreover, behavioral 

interventions and parent management training would likely reduce the risk that youth will 

further develop habitual tendencies toward physical aggression. As mentioned 

previously, it is important for clinicians to recognize that males and physically abused 

youth are likely at the greatest risk for developing these behavior problems and, thus, 

would likely be the most appropriate candidates for intervention.  

As mentioned previously, establishing and replicating the parameters that define 

groups is particularly important for the future identification of individuals’ group 

memberships. Not only is this important in the research context, but for clinicians’ 

identification of patients’ group memberships as well. For example, behavioral screening 

measures such as the CBCL include computerized scoring of Factor Analytically derived 

scales, which could conceivably be extended to include the parameters needed to estimate 

an individual’s most likely group membership. In doing so, clinicians could easily 
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identify important candidates for intervention and prevention efforts. The results of the 

present study suggest that individuals at a high risk for the development of long standing 

aggressive and rule-breaking behavior problems can be identified as early as four years of 

age. Thus, the development of computerized scoring algorithms could be a critical source 

of information for the early identification of high-risk youth. Moreover, the inclusion of 

multiple parameters and covariates could further refine the clinician’s ability to 

accurately identify the highest risk youth.  

 Limitations. The conclusions that can be drawn from the present study should be 

considered in the context of several methodological and conceptual limitations. The most 

important of which involves the specialized sample utilized in the present study. The 

youth that were included in the present sample were identified and recruited for the 

LONGSCAN study because they were considered to be at varying levels of risk for child 

maltreatment. These recruitment methods resulted in a sample that has higher rates of 

maltreatment than the general population and many of the youth were also more likely to 

be removed from their homes. As mentioned previously, researchers have convincingly 

established a link between child maltreatment and the development of externalizing 

behavior problems, which indicates that the present sample was also at a higher risk for 

these problems than youth from the general population. Despite the consistency with 

which the externalizing behavior problem presentations have been identified across 

samples, future researchers should further explore the longitudinal effects and trends 

identified in the present study in order to verify that they are not unique to this 

specialized sample. On the other hand, because of the high-risk status of the present 

sample and their increased likelihood of contact with child protective agencies, it is 
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possible that these youth also had increased access to multiple interventions. Thus, it 

would be important for future researchers to also consider the effects that intervention 

involvement has on youth transitions between problem groups.  

 In addition, the maltreatment data that were included in the present study were 

based on narratives from child protective agencies. Researchers have often suggested that 

a substantial proportion of child maltreatment is never reported to or detected by such 

agencies (Leiter et al., 1994; Wolock et al., 2001). Thus, researchers have recommended 

considering information from multiple informants in order to more accurately account for 

the actual maltreatment experiences of youth. Although retrospective caregiver and self-

reports have limitations of their own, considering information reported by multiple 

informants could reveal important information about the categorical latent structure of 

children with similar maltreatment experiences. Another limitation to the child 

maltreatment data that were utilized in the present study is that they do not consider 

maltreatment that may have been reported outside of the county/state that the data were 

collected in. Thus, if the child moved away for any period of time and experienced 

maltreatment, those records would not have been available for abstraction. Thus, it is 

possible that youth experienced more maltreatment than what was reported to the 

corresponding child protective agency for each site.  

 While the present study provides a longitudinal example of the development of 

externalizing behavior problems in a high-risk population of youth, the data included in 

the longitudinal analyses were from four time points only. While these time points 

spanned important periods of development (i.e., early childhood, middle childhood, 

preadolescence, and early adolescence) future researchers should attempt to examine the 
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processes through which these behavior problems develop more comprehensively. For 

example, researchers have often noted that adolescence is a developmental period during 

which youth in general tend to develop increasing levels of externalizing behavior 

problems (Moffitt, 2006). Thus, it would be important for future researchers to also 

extend the present findings to adolescent and even early adult samples. Moreover, it will 

be important for future researchers to examine the effects of early externalizing behavior 

problems on the development of later problems and which characteristics distinguish 

youth with more severe and longstanding problems. Although the amount of information 

yielded by LTAs can be overwhelming, the possibilities for examining the intricacies of 

developmental processes are nearly infinite. Thus, future researchers should also attempt 

to untangle the specific and intricate effects of complex prediction models in order to 

reveal the factors that contribute to the development of psychopathology.  

 While the sophisticated data analytic strategies generally strengthened the present 

study, these analyses are not without limitations. Among the many advantages of latent 

variable modeling, the interpretation of these models is often somewhat subjective. 

Although the solutions are statistically derived from a complex iterative process, 

interpreting the results is a relatively less formal process in which the researcher 

examines particular parameters and interprets the resulting pattern in the context of 

previous literature and theory. As mentioned previously, the interpretability of the 

resulting solutions is nearly as important in the model selection process as statistical 

indices of fit. Also, while many of the statistical tests performed are accompanied by 

significance tests or relative fit indices, many of the differences in parameters are not 

readily, statistically comparable. For example, relative differences in CRPs, class sizes, 
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and LTPs are not easily determined to differ statistically from one another and practical 

guidelines have yet to be established for these analyses. Thus, it is the responsibility of 

the researcher to carefully examine the results and interpret the parameters appropriately. 

In addition to requiring large sample sizes in order to perform these analyses, it is 

important that the solutions are replicated in other samples. Thus, the identification and 

dissemination of finite mixture model solutions can be a timely process. Nevertheless, it 

is important that researchers continue to provide sound empirical evidence of these 

solutions in order establish the parameters needed to develop and develop software for 

researchers and clinicians to identify unobserved groups of youth based on a set of 

criteria.  

 Conclusion. The present study provided an example of a longitudinal application 

of categorical latent variable modeling procedures in developmental psychopathology 

research. The utility of these methods for the examination of child maltreatment 

experiences as well as externalizing behavior problem presentations was demonstrated 

and should encourage other researchers to apply these methods to the examination of a 

number of other developmental processes. Moreover, taken in combination with the 

results of previous studies, the findings of the present study should reinforce the 

importance of examining youth maltreatment experiences more comprehensively, 

considering the combination of maltreatment types and the developmental periods during 

which they were experienced. While the results of the present study are not likely to 

result in the organization of psychiatric symptoms for externalizing behavior problems, 

they are likely to generate increasing interest in the application of person-centered data 

modeling techniques in order to examine the development of psychopathology. When 
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considering the consistency with which these externalizing behavior problem groups have 

been identified, it is clear that these data analytic techniques provide a wealth of 

information about the presentation and development of psychopathology among youth. 

The development of more complex and sophisticated models will facilitate the research 

concerning the effectiveness of interventions for different groups of youth. Moreover, the 

development and dissemination of software that will utilize the identified parameters to 

easily identify individuals’ group membership would facilitate diagnosis as well as 

treatment planning among clinicians. In addition, identification of a variety of risk and 

protective factors for the identified child maltreatment and the externalizing behavior 

problem groups could inform the development of more effective prevention efforts. 
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Table 1. LONGSCAN Sample Demographics by site. 
 
 Eastern Southern Midwestern Southwestern Northwestern Total 

Sample (N) 282 243 245 330 254 1354 

Gender (%male) 52 45 47 47 51 49 

Race/Ethnicity       

 % African 

Amer. 

93 49 62 37 21 53 

% Caucasian 5 14 37 29 52 26 

% Hispanic <1 15 0 16 2 7 

% Mixed 1 20 1 15 21 12 

% Asian/Other 1 2 0 3 4 2 

Income       

< $15,000 71 62 78 35 61 56 

$15,000-24,999 18 24 13 23 20 22 

$25,000-39,999 7 10 7 20 12 12 

$40,000-49,999 3 2 1 8 2 4 

> $49,999 1 2 1 14 5 6 

% Interviewed*       

Baseline (Age 4) 84 91 91 97 98 92 

     Age 8 84 88 88 83 88 84 

     Age 12 67 73 73 71 76 72 

     Age 14 70 72 59 65 73 68 

 

 

 

 

 

 

 



87 

 

 

 
 

 T
ab

le
 2

. F
it 

S
ta

tis
tic

s 
fo

r 
M

a
ltr

e
a

tm
e

n
t 

L
C

A
 M

o
d

e
ls

. 
 



88 

 

 

   

T
ab

le
 3

. F
it 

S
ta

tis
tic

s 
fo

r 
E

xt
e

rn
a

liz
in

g
 B

e
h

a
vi

o
r 

P
ro

b
le

m
 L

C
A

 M
o

d
e

ls
. 

 



89 

 

 

 

 T
ab

le
 4

. L
a

te
n

t 
T

ra
n

si
tio

n
 P

ro
b

a
b

ili
tie

s 
fo

r 
T

ra
n

si
tio

n
s 

fr
o

m
 A

g
e

s 
4

 t
o

 8
 a

n
d

 8
 t

o
 1

2
. 

 



90 

 

 

 

 

T
ab

le
 5

. M
e

a
n
 D

iff
e

re
n

ce
s 

in
 A

g
e

 1
4

 E
xt

e
rn

a
liz

in
g

 D
is

o
rd

e
r 

S
ym

p
to

m
 C

o
u

n
ts

 b
y 

A
g

e
 1

2
 S

ta
tu

se
s

. 
N

o
te

: M
ea

n
s 

w
ith

 d
iff

er
en

t s
ub

sc
ri

p
ts

 w
er

e 
si

g
n

ifi
c

an
tly

 d
iff

er
en

t f
ro

m
 o

n
e 

an
o

th
er

. 
*

p<
.0

5
,*

*p
<

.0
1

,*
**

p<
.0

0
1 



91 

 

 

 

 T
ab

le
 6

. D
iff

e
re

n
ce

s 
in

 A
g

e
 1

4
 E

xt
e

rn
a

liz
in

g
 D

is
o

rd
e

r 
D

ia
g

n
o

se
s 

b
y 

A
g

e
 1

2
 S

ta
tu

se
s

. 
d

iff
er

en
t f

ro
m

 o
n

e 
an

o
th

er
.  

N
o

te
: O

R
=

O
d

d
s 

R
at

io
, 

C
I=

C
o

n
fid

en
ce

 In
te

rv
al

. *p=
.0

5
;*

*p
<

.0
1

;*
**

p<
.0

0
1

. 
 



92 

 

 

 

 

T
ab

le
 7

. C
o

va
ri
a

te
s 

P
re

d
ic

tin
g

 C
la

ss
 M

e
m

b
e

rs
h

ip
 a

t 
e

a
ch

 a
g

e
.

  
N

o
te

: A
ll 

an
al

ys
es

 w
er

e 
co

n
d

uc
te

d
 w

ith
 th

e 
“L

o
w

 M
al

tr
ea

tm
en

t”
 s

ta
tu

s 
d

u
m

m
y 

co
d

ed
 a

s 
th

e 
re

fe
re

n
ce

 g
ro

u
p

. *
p

=
.0

5
;*

*p
<

.0
1

;*
**

p
<

.0
0

1 
a 

=
 r

el
at

iv
e 

to
 W

el
l A

d
ju

st
ed

 s
ta

tu
s;

 b
 =

 r
el

at
iv

e 
to

 I
na

tte
n

tiv
e/

O
p

p
o

si
tio

n
al

 s
ta

tu
s;

 c
 =

 r
el

at
iv

e 
to

 D
ef

ia
n

t/D
ec

ei
tf

u
l s

ta
tu

s 
 



93 

 

 

 

T
ab

le
 8

. L
a

te
n

t 
T

ra
n

si
tio

n
 P

ro
b

a
b

ili
tie

s 
fo

r 
M

a
le

/F
e

m
a

le
 T

ran
si

tio
n

s 
fr

o
m

 4
 t

o
 8

 a
n

d
 8

 t
o

 1
2

.
 

 



 

94 

 

REFERENCES 
 
Achenbach, T. M. (1991).Integrative Manual for the 1991 CBCL/4-18, YSR, and TRF 
profiles. Burlington: University of Vermont. Department of Psychiatry. 
 
Achenbach, T. M., Dumenci, L. & Rescorla, L. A. (2003). DSM-oriented and empirically 
based approaches to constructing scales from the same item pools. Journal of Clinical 
Child and Adolescent Psychology, 32, 328 – 340. 
 
Achenbach, T. M. & Rescorla, L. A. (2001). Manual for the ASEBA School –Age Forms 
& Profiles. Burlington: University of Vermont, Department of Psychology.  
 
Akaike, H. (1974). A new look at the statistical model identification. IEEE Transactions 
on Automatic Control, 19, 716-723. 
 
Albrecht, G. A., Veerman, J. W., Damen, H. & Kroes, G. (2001). The Child Behavior 
Checklist or group care workers: A study regarding the factor structure. Journal of 
Abnormal Child Psychology, 29, 83-89.  
 
Arata, C. M., Langhinrichsen-Rohling, J., Bowers, D., & O'Brien, N. (2007). Differential 
correlates of multi-type maltreatment among urban youth. Child Abuse & Neglect, 31(4), 
393-415. 
 
Arata, C. M., Langhinrichsen-Rohling, J., Bowers, D., & O'Farrill-Swails, L. (2005). 
Single versus multi-type maltreatment: An examination of the long-term effects of child 
abuse. Journal of Aggression, Maltreatment & Trauma, 11, 29 – 52.  
 
Barnett, D., Manly, J. T., & Cicchetti, D. (1993). Defining child maltreatment: The 
interface between policy and research. In D. Cicchetti and S.L. Toth (Eds.), Advances in 
Applied Developmental Psychology: Child Abuse, Child Development and Social Policy. 
Norwood, NJ: Ablex. 
 
Broidy, L. M., Nagin, D. S., Tremblay, R. E., Bates, J. E., Brame, B., Dodge, K. A. et al. 
(2003). Developmental trajectories of childhood disruptive behaviors and adolescent 
delinquency: A six-site, cross-national study. Developmental Psychology, 39, 222-245. 
 
Chapple, C. L., Tyler, K. A. & Bersani, B. E. (2005). Child neglect and adolescent 
violence: Examining the effects of self-control and peer rejection. Violence and Victims, 
20, 39 – 53.  
 
Cicchetti, D. (2006). Development and Psychopathology. In D. Cicchetti & D. J. Cohen 
(Eds.), Developmental Psychopathology, Vol. 1, (pp. 1 – 23). New York: Wiley & Sons, 
Inc.  
 



95 

 

 

Cicchetti, D. & Valentino, K. (2006). An ecological-transactional perspective on child 
maltreatment: Failure of the average expectable environment and its influences on child 
development. In D. Cicchetti & D. J. Cohen (Eds.), Developmental Psychopathology, 
Vol. 1, (pp. 129 - 201). New York: Wiley & Sons, Inc.  
 
Crick, N. R. & Rose, A. J. (2000). Toward a gender-balanced approach to the study of 
social-emotional development: A look at relational aggression. In P.H. Miller & S.E. 
Kofsky (Eds.), Toward a feminist developmental psychology (pp. 153-168). New York: 
Routledge.  
 
DePanfilis, D. & Zuravin, S. J. (1998). Rates, patterns, and frequency of child 
maltreatment recurrences among families known to CPS. Child Maltreatment, 3, 27 – 42.  
 
DePanfilis, D. & Zuravin, S. J. (1999). Epidemiology of child maltreatment 
recurrences.The Social Service Review, 73, 218 – 239. 
 
Deater-Deckard, K, Dodge, K. A., Bates, J. E. & Pettit, G. S. (1998). Multiple risk factors 
in the development of externalizing behavior problems: Group and individual 
Differences. Development and Psychopathology, 10, 469-493. 
 
Dishion, T. J. & Patterson, G. R. (2006). The development and ecology of antisocial 
behavior in children and adolescents. In D. Cicchetti& D. J. Cohen (Eds.), 
Developmental Psychopathology, Vol. 1, (pp. 503 - 541). New York: Wiley & Sons, Inc.  
 
Dubowitz, H., Pitts, S. C., Litrownik, A. J., Villodas, M. T., Hussey, J. M., & Thompson, 
R. (2010). A youth self-report measure of neglect. Manuscript submitted for publication.  
 
Egeland, B., Yates, T., Appleyard, K., & van Dulmen, M. (2002). The long-term 
consequences of maltreatment in the early years: A developmental pathway model to 
antisocial behavior. Children’s Services: Social Policy, Research and Practice, 5, 249-
260.  
 
English, D. J., Graham, J. C., Litrownik, A. J., Everson, M. D. & Bangdiwala, S. I. 
(2005). Defining maltreatment chronicity: Are there differences in child outcomes? Child 
Abuse & Neglect, 29, 575 – 595. 
 
English, D. J., Marshall, D. B., Brummel, S. & Orme, M. (1999). Characteristics of 
repeated referrals to child protective services in Washington State. Child Maltreatment, 4, 
297 – 307. 
 
English, D. J. & the LONGSCAN Investigators (1997). Modified Maltreatment 
Classification System (MMCS). For more information visit the LONGSCAN website at 
http://www.iprc.unc.edu/longscan/. 
 



96 

 

 

English, D. J., Upadhyaya, M. P., Litrownik, A. J., Marshall, J. M., Runyan, D. K., 
Graham, J. C. et al. (2005). Maltreatment’s wake: The relationship of maltreatment 
dimensions to child outcomes. Child Abuse & Neglect, 29, 597 – 619. 
 
Everson, M. D., Smith, J. B., Hussey, J. M., English, D., Litrownik, A. J., Dubowitz, H. 
et al. (2008). Concordance between adolescent reports of childhood abuse and Child 
Protective Service determinations in an at-risk sample of young adolescents.Child 
Maltreatment, 13(1), 14-26. 
 
Finkelhor, D., Ormrod, R. K & Turner, H. A. (2007). Re-victimization patterns in a 
national longitudinal sample of children and youth. Child Abuse and Neglect, 31, 479 – 
502.  
 
Flaherty, B. P. (2008). Testing the degree of cross-sectional and longitudinal dependence 
between two discrete dynamic processes. Developmental Psychology, 44, 468 – 480.  
 
Fluke, J. D. & Yuan, Y. T. & Edwards, M. (1999). Recurrence of maltreatment: An 
application of the national child abuse and neglect data system (NCANDS). Child Abuse 
& Neglect, 23,  633 – 650.  
 
Gorman-Smith, D. & Loeber, R. (2005). Are developmental pathways in disruptive 
behaviors the same for girls and boys? Journal of Child and Family Studies, 14, 15-27. 
 
Grogan-Kaylor, A. & Otis, M. D. (2003). The effect of childhood maltreatment on adult 
criminality: A tobit regression analysis. Child Maltreatment, 8, 129 – 137. 
 
Hamilton, C. E. & Browne, K. D. (1999). Recurrent maltreatment during childhood: A 
survey of referrals to police child protection units in England. Child Maltreatment, 4, 275 
– 286. 
 
Hamilton, C. E., Falshaw, L., & Browne, K. D. (2002). The link between recurrent 
maltreatment and offending behaviour. International Journal of Offender Therapy and 
Comparative Criminology, 46(1), 75-94. 
 
Harrington, D., Zuravin, S., DePanfilis, D., Ting, L., & Dubowitz, H. (2002). The 
Neglect Scale: Confirmatory factor analyses in a low-income sample. Child 
Maltreatment, 7, 359-368. 
 
Hazen, A. L., Connelly, C. D., Roesch, S. C., Hough, R. L. & Landsverk, J. A. (2009). 
Child maltreatment profiles and adjustment problems in high-risk adolescents. Journal of 
Interpersonal Violence, 24, 361 – 378. 
 
Herrenkohl, R. C. & Russo, M. J. (2001). Abusive early child rearing and early childhood 
aggression. Child Maltreatment, 6, 3 – 16.  
 



97 

 

 

Higgins, D. J. & McCabe, M. P. (2000). Multi-type maltreatment and the long-term 
adjustment of adults. Child Abuse Review, 9, 6 – 18.  
 
Higgins, D. J. & McCabe, M. P. (2001). Multiple forms of child abuse and neglect: Adult 
retrospective reports. Aggression and Violent Behavior, 6, 547 – 578. 
 
Hussey, J. M., Marshall, J. M., English, D. J., Knight, E. D., Lau, A. S., Dubowitz, H. et 
al. (2005). Defining Maltreatment According to Substantiation: Distinction without a 
Difference?” Child Abuse and Neglect, 29, 479-492.  
 
Jaffee, S. R., Caspi, A., Moffitt, T. E. & Taylor, A. (2004). Physical maltreatment victim 
to antisocial child: Evidence of an environmentally mediate process. Journal of Abnormal 
Psychology, 113, 44 – 55.  
 
Kaplow, J. B. & Widom, C. S. (2007). Age of onset of child maltreatment predicts long-
term mental health outcomes. Journal of Abnormal Psychology, 116, 176 – 187. 
 
Kazemian, L. & Farrington, D. P. (2005). Exploring residual career length and residual 
number of offenses for two generations of repeat offenders. Journal of Research in Crime 
and Delinquency, 43, 89 – 113.  
 
Keiley, M. K., Howe, T. R., Dodge, K. A., Bates, J. E. & Pettit, G. S. (2001). The timing 
of child physical maltreatment: A cross-domain growth analysis of impact on adolescent 
externalizing and internalizing problems. Developmental Psychopathology, 13, 891-912. 
 
Kotch, J. B., Lewis, T., Hussey, J. M., English, D., Thompson, R., Litrownik, A. J. et al. 
(2008). Importance of Early Neglect for Childhood Aggression. Pediatrics, 121, 725 – 
731.  
 
Lansford, J. E., Malone, P. S., Stevens, K. I., Dodge, K. A., Bates, J. E. & Pettit, G. S. 
(2006). Developmental trajectories of externalizing and internalizing behaviors: Factors 
underlying resilience in physically abused children. Development and Psychopathology, 
18, 35-55. 
 
Lanza, S. T. & Collins, L. M. (2008). A new SAS procedure for Latent Transition 
Analysis: Transitions in dating and sexual risk behavior. Developmental Psychology, 44, 
446 – 456.  
 
Lau, A. S., Leeb, R. T., English, D. J., Graham, J. C., Briggs, E. E., Brody, K. E. et al. 
(2005). What’s in a name? A comparison of methods for classifying predominant type of 
maltreatment. Child Abuse & Neglect, 29, 533 – 551. 
 
Leiter, J., Myers, K. A., & Zingraff, M. T. (1994). Substantiated and unsubstantiated 
cases of child maltreatment: Do their consequences differ? Social Work Research, 18, 67-
82 



98 

 

 

 
Lemmon, J. H. (2006). The effects of maltreatment recurrence and child welfare services 
on dimensions of delinquency. Criminal Justice Review, 31(1), 5-32.  
 
Lipien, L. & Forthofer, M. S. (2004). An event history analysis of recurrent child 
maltreatment reports in Florida. Child Abuse & Neglect, 28, 947 – 966. 
 
Litrownik, A. J., Lau, A., English, D. J., Briggs, E., Newton, R. R., Romney, S. et al. 
(2005). Measuring the severity of child maltreatment. Child Abuse & Neglect, 29, 553 – 
573. 
 
Lo, Y., Mendell, N., & Rubin, D.  (2001). Testing the number of components in a normal 
mixture. Biometrika, 88, 767-78. 
 
Loeber, R & Keenan, K. (1994). The interaction between conduct disorder and its 
comorbid conditions: Effects of age and gender. Clinical Psychology Review, 14,497-
523. 
 
Manly, J. T. Kim, J. E., Rogosch, F. A. & Cicchetti, D. (2001). Dimensions of child 
maltreatment and children's adjustment: Contributions of developmental timing and 
subtype. Development and Psychopathology,13, 759-782. 
 
Margolin, G. & Gordis, E. B. (2000). The Effects of Family and Community Violence on 
Children. Annual Revue of Psychology, 51, 445-479. 
 
Maughan, B, Rowe, R, Messer, J, Goodman, R, & Meltzer, H. (2004). Conduct disorder 
and oppositional defiant disorder in a national sample: Developmental epidemiology. 
Journal of Child Psychology and Psychiatry, 45, 609–621. 
 
McCabe, K. M., Lucchini, S. E., Hough, R. L., Yeh, M. & Hazen, A. (2005). The relation 
between violence exposure and conduct problems among adolescents: A prospective 
study. American Journal of Orthopsychiatry, 75, 575 – 584. 
 
Moffitt, T.E. (2006). Life-course persistent versus adolescence-limited antisocial 
behavior. In D. Cicchetti & D. J. Cohen (Eds.), Developmental psychopathology, Vol. 3. 
(pp.570–598). New York: Wiley. 
 
Moffitt, T. E., Arsenault, L., Jaffee, S. R., Kim-Cohen, J., Koenen, K. C., Odgers, C. L. et 
al. (2008). Research Review: DSM-V conduct disorder: research needs for an evidence 
base. Journal of Child Psychology and Psychiatry, 49, 3-33. 
 
Muthén, B. (2004). Latent variable analysis: Growth mixture modeling and related 
techniques for the social sciences. In D. Kaplan (Ed.), Handbook of quantitative 
methodology for the social sciences (pp. 345-368). Newbury Park, CA: Sage 
Publications. 



99 

 

 

 
Nooner, K., Litrownik, A., Thompson, R., Margolis, B., English, D., Knight, E. et al. 
(2010).Youth self-report of physical and sexual abuse: A Latent Class Analysis. Child 
Abuse & Neglect, 34, 146-154. 
 
Pears, K. C., Kim, H. K. & Fisher, P. A. (2008). Psychosocial and cognitive functioning 
of children with specific profiles of maltreatment. Child Abuse & Neglect.32: 958-971. 
 
Roesch, S. C., Villodas, M. T. & Villodas, F. (2010). Latent Class/Profile Analysis in 
Maltreatment Research: A Commentary on Nooner et al., Pears et al., and Looking 
Beyond. Child Abuse & Neglect, 34, 155-160. 
 
Runyan, D. K., Cox, C. E., Dubowitz, H., Newton, R. R., Upadhyaya, M., Kotch, J. B. et 
al. (2005). Describing Maltreatment: Do Child Protective Service Reports and Research 
Definitions Agree? Child Abuse and Neglect, 29, 461-477.  
 
Schwartz, I. M., Rendon, J. & Hsieh, C. M. (1994). Is child maltreatment a leading cause 
of delinquency? Child Welfare, 73, 639 – 655. 
 
Sclove, S.L. (1987). Application of model-selection criteria to some problems in 
multivariate analysis. Psychometrika, 52, 333-343. 
 
Shaffer, D., Fisher, P., & Lucas, C. (2004). The Diagnostic Interview Schedule for 
Children (DISC). In M. J. Hilsenroth & D.  
Segal (Eds.), Comprehensive Handbook of Psychological Assessment, Vol. 2: 
Personality Assessment (pp. 256 – 270). Hoboken, NJ: John Wiley & Sons Inc.   
 
Stewart, A., Livingston, M. & Dennison, S. (2008). Transitions and turning points: 
Examining the links between child maltreatment and juvenile offending. Child Abuse and 
Neglect, 32, 51-66.  
 
Stouthamer-Loeber, M., Loeber, R., Homish, D. L. & Wei, E. (2001). Maltreatment of 
boys and the development of disruptive and delinquent behavior. Development and 
Psychopathology, 13, 941 – 955. 
 
Swahn, M. H., Whitake, D. J., Pippen, C. B., Leeb, R. T., Teplin, L. A., Abram, K. M. et 
al. (2006). Concordance between self-reported maltreatment and court recors of abuse or 
neglect among high-risk youth. American Journal of Public Health, 96, 1849 – 1853.  
 
Taussig, H. N. & Litrownik, A. J. (1997). Self- and other-directed destructive behaviors: 
Assessment and relationship to type of abuse. Child Maltreatment, 2, 172 – 182. 
 
Teisl, M. & Cicchetti, D. (2007). Physical abuse, cognitive and emotional processes, and 
aggressive/disruptive behavior problems. Social Development, 17, 1 – 23.  
 



100 

 

 

Thornberry, T. P., Ireland, T. O. & Smith, C. A. (2001). The importance of timing: The 
varying impact of childhood and adolescent maltreatment on multiple problem outcomes. 
Development and Psychopathology, 13, 957-979. 
 
Turner, H. A., Finkelhor, D. & Ormrod, R. (2006). The effect of lifetime victimization on 
the mental health of children and adolescents. Social Science and Medicine, 62, 13 – 27. 
 
U.S. Department of Health and Human Services, Administration for Children and 
Families, Administration on Children, Youth and Families, Children’s Bureau.(2010) 
Child Maltreatment 2008.Available from 
http://www.acf.hhs.gov/programs/cb/stats_research/index.htm#can. 
 
van Lier, P. A. C., Wanner, B. & Vitaro, F. (2007). Onset of antisocial behavior, 
affiliation with deviant friends, and childhood maladjustment: A test of the childhood- 
and adolescent-onset models. Development and Psychopathology, 19, 167-185. 
 
Widom, C. S., Raphael, K. G., & DuMont, K. A. (2004). The case for prospective 
longitudinal studies in child maltreatment research: Commentary on Dube, Williamson, 
Thompson, Felitti, and Anda (2004). Child Abuse and Neglect, 28, 715-722. 
 
Wolock, I., Sherman, P., & Feldman, L. H. (2001). Child abuse and neglect referral 
patterns: A longitudinal study. Children and Youth Services Review, 23, 21-47. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




