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TRAJECTORIES OF PURE AND CO-OCCURRING INTERNALIZING AND 

EXTERNALIZING PROBLEMS FROM AGE 2 TO AGE 12: FINDINGS 
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by 

KOSTAS ANDREA FANTI 

Under the Direction of Christopher C. Henrich 

ABSTRACT 

 

According to previous research, internalizing and externalizing problems tend to be 

comorbid or co-occur at different ages in development (Angold, Costello, & Erkanli, 1999). The 

question that this dissertation addresses is how and why internalizing and externalizing 

problems, two disorders that represent separate forms of psychopathology, co-occur in children. 

This is an important question for the developmental psychopathology perspective because an 

appreciation of the concept of co-occurrence is essential for explaining the development and 

taxonomy of internalizing and externalizing psychopathology, and for understanding the etiology 

and course of these symptoms (Achenbach, 1990). Attempts to explain co-occurrence have 

proposed that co-occurring psychopathology might represent distinct, meaningful syndromes 

(Angold & Costello, 1992; O’Connor et al., 1998), and in support of this idea, evidence of the 

existence of pure and co-occurring internalizing and externalizing problems has been found 

(Keiley et al., 2003). However, no previous study has identified heterogeneous developmental 

patterns of pure or combined internalizing and externalizing problems within a dynamic 

framework by taking trajectories of change into account.  



  
 

This dissertation uses data from the NICHD study of Early Child Care to explore the co-

occurrence between internalizing and externalizing problems from age 2 to 12 with the use of 

Latent Class Growth Analysis. The sample included 1232 children (52% male). Different groups 

of children exhibiting low/normative, pure internalizing, pure externalizing, and co-occurring 

internalizing and externalizing problems across the 10 year period were identified. The higher 

risk groups deviated from the low/normative group in terms of antecedents, SES risk, medical 

risk, difficult temperament, and home environment. Moreover, children who exhibited pure 

moderate externalizing problems, and children who exhibited chronic externalizing problems, 

with and without co-occurring internalizing problems, engaged in more risky behaviors and were 

more likely to have friends who also engaged in risky behaviors. Furthermore, the pure chronic 

externalizing group and the groups scoring high on internalizing problems, with and without co-

occurring externalizing problems, were more asocial with peers. Finally, children exhibiting 

chronic co-occurring externalizing and internalizing problems were more excluded by peers in 

comparison to the rest of the sample’s population. 

 

INDEX WORDS: Internalizing problems, Externalizing problems, Co-occurrence, 
Comorbidity, Latent Class Growth Curve Analysis, Socio-economic-
status, Early medical problems, Difficult temperament, Home 
environment, Cognitive deficiencies, Trajectories 
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Chapter 1 - Introduction 

The development of internalizing and externalizing problems is of key interest to 

psychologists and psychiatrists because these symptoms detrimentally affect a considerable 

number of children, adolescents, and adults (Anderson, Williams, McGee, & Silva 1987; Caspi, 

Moffitt, Newman & Silva, 1998; Gilliom & Shaw, 2004). Internalizing problems are 

intrapersonal in nature and appear in the form of withdrawal, anxiety, fearfulness, and 

depression, whereas externalizing problems are interpersonal in nature and take the form of 

hyperactivity, aggression, defiance, and destructive behavior (Achenbach, 1991-1992; Campbell, 

1995). Internalizing and externalizing symptoms may develop as early as the second year of life 

(Gilliom & Shaw, 2004). Once established, as early as childhood, these symptoms tend to be 

stable across development placing the individual in a developmental pathway of academic 

difficulties, peer problems, negative interactions with parents, delinquency and other negative 

outcomes (Coie & Dodge, 1998; Fergusson, Lynksey, & Horwood, 1996; Keiley, Lofthouse, 

Bates, Dodge, & Pettit, 2003; Kovacs & Devline, 1998; Parker & Asher, 1987; Youngstrom, 

Findling, & Calabrese, 2003). Furthermore, early emotional and behavioral problems have been 

found to precede child, adolescent, and adult psychopathology, and therefore it is of great 

importance to identify children at risk for high and continuous internalizing and externalizing 

problems early in development (Caspi et al., 1998; Gilliom & Shaw, 2004; Moffitt, 1993).  

A question that remains unanswered in the literature is how and why internalizing and 

externalizing problems, two disorders from different diagnostic classes representing separate 

forms of psychopathology, co-occur in children (Oland & Shaw, 2005). According to previous 

research, internalizing and externalizing problems tend to be comorbid at different ages in 

development, suggesting that co-occurrence is the rule and not the exception for problem 
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behaviors and emotions (Achenbach, 1993; Angold, Costello, & Erkanli, 1999; Caron & Rutter, 

1991; Gilliom & Shaw, 2004; Keiley et al., 2000; Lilienfeld, 2003; Youngstrom, Findling, & 

Calabrese, 2003). Thus, an appreciation of the concept of co-occurrence is essential for 

explaining the development and taxonomy of internalizing and externalizing psychopathology, 

and for understanding the etiology and course of these symptoms (Achenbach, 1990; Angold & 

Costello, 1993; Caron & Rutter, 1991; Hinshaw, 2002; Lilienfeld, 2003; Loeber & Keenan, 

1994; Rutter, 1997).  

The present study addresses the co-occurrence question by investigating how individual 

children deviate from normal development and follow trajectories of pure or co-occurring 

internalizing and externalizing problems. Furthermore, to understand the expression of pure or 

co-occurring internalizing and externalizing problems during adolescence, this study examines 

how the differential trajectories of behavioral and emotional problems are related to early 

adolescent outcomes, such as delinquency and behaviors with peers. In addition, to understand 

the processes associated with the different subgroups of individuals, the current study examines 

how antecedents, including child, family, and environmental and medical risk factors, forecast 

the development of pure or co-occurring trajectories of behavioral and emotional problems.  

The theoretical and methodological approach used by the current study to examine co-

occurrence will be discussed first. Information will then be provided on the development of 

internalizing and externalizing problems because it is essential to understand the development of 

these symptoms separately in order to better understand their co-development. Finally, the co-

occurrence between internalizing and externalizing problems will be addressed.  
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Theoretical and methodological approach 

The present study investigates the development of internalizing and externalizing 

problems from infancy to early adolescence using developmental psychopathology as a 

conceptual framework (Cicchetti, 1984; Kuperminc, & Brookmeyer, 2006; Moffitt, 1993; Rutter 

& Sroufe, 2000; Sroufe & Rutter, 1984). This approach combines questions about developmental 

change and psychopathology, and therefore integrates research and theories from developmental 

psychology, such as the methods and approaches used by developmental psychologists to 

investigate longitudinal change, and research and theories from psychiatry or clinical 

psychology, such as the classification system used by psychiatrists to identify individual 

differences in psychopathology (Rutter & Sroufe, 2000; Sroufe & Rutter, 1984). In addition, 

central to the developmental psychopathology approach is the belief that the study of 

psychopathology can inform our understanding of normal development and, conversely, that the 

study of normative development may shed light on the etiology and course of psychopathology 

(Cicchetti, 1984).  

According to Rutter and Sroufe (2000) there are three key issues in developmental 

psychopathology. The first key issue is the understanding of causal processes and the realization 

that most mental disorders are not due to single linear causes, but to the complex interplay of 

multiple genetic and environmental risk and protective factors. Furthermore, based on the same 

key issue, it is important to take into account individual differences when investigating how 

causal processes affect the course of disordered behavior. The second key issue is the 

investigation of processes and mechanisms of development, taking into account that the 

mechanisms of causation may involve dynamic processes over time, with several routes to the 

same outcome. The last key issue is the understanding of the link between normal development 
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and psychopathological development, taking into account variations and individual differences in 

normative and psychopathological outcomes. Therefore, developmental psychopathology is 

concerned with individual differences in the origins, course, and outcomes of normative and 

psychopathological developmental processes (Cicchetti, 1984; Hinshaw, 2002; Kuperminc, & 

Brookmeyer, 2006; Sroufe, 1997; Sroufe & Rutter, 1984). 

Even though the developmental psychopathology approach has advanced the 

understanding of the development of maladaptive and adaptive behaviors, one of the remaining 

major research challenges is the idea of co-occurrence (Rutter & Sroufe, 2000). Findings on co-

occurrence are important for developmental psychopathology because these findings can have 

implications for the validity of classification systems and treatment (Angold & Costello, 1993; 

Keiley et al., 2003; Rutter & Sroufe, 2000). Furthermore, findings on factors related to co-

occurrence can have implications for etiological theories, since risk factors associated with one 

disorder might in fact be risk factors for another disorder (Angold & Costello, 1993; Rutter & 

Sroufe, 2000). 

One of the main reasons behind the limited understanding of co-occurrence is the 

unavailability of appropriate analytic methods. Based on the previous key issues (Rutter & 

Sroufe, 2000), to investigate co-occurrence within the developmental psychopathology tradition, 

analytic methods need to be able to (1) take into account individual differences and possibly 

identify different classes of children exhibiting either pure or co-occurring psychopathology, (2) 

investigate both normative and pathological development to understand the link between them, 

(3) investigate the course of co-occurrence within a dynamic framework by taking trajectories of 

change into account, and (4) consider the origins and outcomes of co-occurrence. A new analytic 

method that can take all of these components into account is a person oriented methodology 
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known by some researchers as Latent Class Growth Analysis (Muthén, 2000; Muthén & Muthén, 

2006), and by others as the semiparametric group based trajectory approach (Nagin, 1999; Nagin 

& Tremblay, 2001). Because this approach investigates heterogeneity in terms of latent classes, it 

will be referred to as Latent Class Growth Analysis (LCGA).  

LCGA can identify heterogeneous trajectories representing latent classes of children by 

modeling a mixture of distinct multivariate normal distributions. Children within each class have 

similar growth curve patterns. Therefore, this statistical model allows for the identification of 

different subgroups of individuals who show homogeneous developmental trajectories of the 

target behavior (Muthén & Muthén, 2006; Nagin, & Land, 1993). Furthermore, this approach can 

relate the entire longitudinal course of two behaviors, and therefore provides the capacity for the 

joint estimation of trajectory models across the entire period of observation (Muthén, 2000; 

Nagin & Tremblay, 2001).  

Hence, LCGA first identifies heterogeneous classes within each behavior of interest 

based on their distinct developmental courses and then joins these differential trajectories to 

investigate co-occurrence. Therefore, the first step is the identification of different latent classes 

for externalizing and internalizing problems, and the second step is to determine which groups of 

individuals follow trajectories of normative, pure, or co-occurring internalizing and externalizing 

problems. In addition, identifying heterogeneous classes of individuals is important for the 

investigation of antecedents and outcomes (Muthén, 2007). Therefore, after the identification of 

the different latent classes, individual, familial, medical, and environmental antecedents during 

the first two years of life will be investigated to identify possible factors that might place 

children at higher risk for exhibiting high pure or combined internalizing and externalizing 
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problems. In addition, delinquent and peer behavior outcomes at age 12 will be included in the 

analyses to identify the higher risk groups in terms of early adolescent negative outcomes.  

Development of externalizing problems 

Before investigating the joint occurrence of internalizing and externalizing problems, it is 

important to understand the development of the two separately. Externalizing problems appear 

early in development in the form of physical aggression, temper tantrums, defiant, irritable, and 

argumentative behaviors, and these behaviors increase in intensity during the second year of life 

(Campbell, 1995; Caplan, Vespo, Pedersen, & Hay, 1991; Tremblay, 2000). Physical aggression 

and other externalizing behaviors are often used by toddlers to solve conflicts with peers or 

playmates, and with the development of cognitive abilities and the skills to regulate emotions, 

externalizing problems decrease and diminish over the course of development (Bakeman & 

Brownlee, 1982; Cote, Tremblay, Nagin, Zoccolillo, & Vitaro, 2002; Loeber, Tremblay, Gargon, 

& Charlebois, 1989; Tremblay, 2000). According to the normative development of externalizing 

problems, by school entry most children are prosocial and cooperative (Tremblay, 2000).  

During the first years of life there are very few gender differences in the rates of 

behavioral problems (Keenan & Shaw, 1997; Prior, Smart, Sanson, & Oberklaid, 1993). Hitting, 

biting, and temper tantrums during toddlerhood decrease in frequency after the second year of 

life for both boys and girls (Park & Slabby, 1983). Furthermore, girls outgrow their tendency to 

exhibit oppositional and aggressive behavior earlier than boys (Richman, Stevenson, & Graham, 

1982), and by about 4 to 5 years of age, gender differences in externalizing problems emerge 

with boys engaging in more aggressive acts and being more impulsive and proactive (Maccoby 

& Jacklin, 1980; Smith & Green, 1974). This change in externalizing problems severity has been 

attributed to girls being more cognitively mature compared to boys (Keenan & Shaw, 1997). 
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During school entry, boys externalizing problems are 10 times higher for those of girls (Offord, 

Boyle, & Racine, 1991). 

Even though the majority of children follow the normative development of externalizing 

problems, there is a subgroup of individuals who do not outgrow the temper tantrums and the 

defiant, irritable and argumentative behavior that characterizes the second year of life, and 

exhibit chronic externalizing problems (Lahey, Waldman, & McBurnett, 1999; Loeber, 

Tremblay, Gargon, & Charlebois, 1989; Moffitt, 1993; Patterson, 1995). This group of 

individuals was identified using samples of boys and has been called the life-course persistent 

group (Moffitt, 1993; Patterson, 1982). Boys who follow a life-course persistent trajectory of 

externalizing problems account for only 5 to 7% of the population, but they might be responsible 

for the majority of crimes committed (Moffitt, 1993; Patterson, 1982).  

In addition, studies using the LCGA method to investigate heterogeneity in the course of 

externalizing problems identified more than two groups of individuals exhibiting chronic, 

moderate desisting, high desisting, and low externalizing problem trajectories, and those 

differences have been found as early as the second year of life for both boys and girls (Broidy et 

al., 2003; Loeber & Hay, 1997; Nagin, Farrington, & Moffitt, 1995; Nagin & Tremblay, 1999; 

NICHD Early Child Care Research Network, 2004; Tremblay et al., 1999; Shaw et al., 2003). 

The majority of these studies suggest that there is a group of individuals exhibiting low levels of 

externalizing problems early in development that declines over time, which is consistent with the 

normative development of externalizing problems. These studies further suggest that most of the 

children with moderate or high scores early in development exhibit decreases in externalizing 

problems after the preschool years. Moreover, a small group of individuals who exhibit chronic 

externalizing problems across time was identified (Broidy et al., 2003; Cote et al., 2002; Moffitt, 
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1993; Nagin & Tremblay, 1999). The chronic externalizing problem group represents a minority 

of the population and follows a high and consistent trajectory of aggression and conduct 

problems (Broidy et al., 2003; NICHD Early Child Care Research Network, 2004; Shaw et al., 

2003). Therefore, the chronic group identified by studies with the use of LCGA might be the 

same group as the life course persistent group identified by Moffitt (1993) and Patterson (1982).  

In terms of gender, research suggests that the developmental course of externalizing 

problems is similar for boys and girls (NICHD Early Child Care Research Network, 2004). 

However, girls have been found to exhibit lower mean levels of physical aggression, and girls in 

the chronic aggression group scored lower than boys in the chronic aggression group (Broidy et 

al., 2003).  

Antecedents influencing the development of externalizing problems 

Researchers are increasingly focusing on the development of chronically aggressive 

individuals and trying to understand why some people become more violent compared to the 

majority of the population (Coie & Dodge, 1998). The life course persistent group was found to 

be affected by prenatal and perinatal medical risks, and those problems were found to be related 

to infant neuropsychological risk (Brennan, Hall, Bor, Najman, & Williams, 2003; Day, 

Richardson, Goldschmidt, & Cornelius, 2000; Moffitt, 1993; Overpeck & Moss 1991). 

Neuropsychological deficits can then impair the child’s cognitive abilities and can also result in a 

difficult temperament, and early deficiencies in cognitive functioning and difficult temperament 

can set an individual to a pathway of exhibiting chronic externalizing problems (Bates, Pettit, 

Dodge, & Ridge, 1998; Fergusson, Lynksey, & Horwood, 1996; Lynam, Moffitt, & Stouthamer-

Loeber, 1993; Moffitt, 1990, 1993).  
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In addition, the familial context into which a child is born is just as important as the 

child’s temperamental and cognitive characteristics. Socioeconomic status, parental education, 

and parental marital status at birth were found to be amongst the strongest predictors of later 

externalizing problems (Ackerman, D’Eramo, Umylny, Schultz, & Izard, 2001; Bradley & 

Corwyn, 2002). Furthermore, longitudinal studies provided evidence that children at risk for 

developing early chronic externalizing problems are at higher risk for being born into family 

adversity, such as negative, low warmth, and hostile parenting (Belsky, Hsieh, & Crnic, 1998; 

Campbell, Pierce, Belsky, Woodworth, & Crnic, 1996; Moffitt, 1993; Shaw, Owens, Vondra, 

Keenan, & Winslow, 1996; Spieker, Larson, Lewis, Keller, & Gilchrist, 1999). Moreover, the 

additive effects of both negative temperamental characteristics and negative parenting were 

found to maintain and exacerbate externalizing problems (Dodge & Pettit, 2003; Lahey et al., 

1999; Moffitt, 1993; Patterson, Capaldi, & Bank, 1991; Patterson, Reid, & Dishion, 1992).  

Outcomes associated with the development of externalizing problems 

As mentioned, chronically aggressive individuals are highly delinquent and commit the 

majority of crimes in society (Moffitt, 1993; Patterson, 1982). Studies using the LCGA method 

have linked the severity of aggression to higher levels of delinquency during adolescence with 

the chronic group being the more delinquent (Broidy et al., 2003; Nagin & Tremblay, 1999). 

Individuals exhibiting high rates of externalizing problems also tend to affiliate with delinquent 

peers during adolescence, which might contribute to their risky behaviors (Cairns, Cairns, 

Neckerman, Gest, & Gariepy, 1988; Dishion, Andrews, & Crosby, 1995; Fergusson, Lynksey, & 

Horwood, 1996). In addition, highly aggressive children cannot establish positive relationships 

with their peers because of their difficult temperament and behavioral problems, and children 
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exhibiting high externalizing problems are usually rejected by their peers (Moffitt, 1993; 

Patterson, 1982; Coie, Lochman, Teery, & Hyman, 1992). 

Development of internalizing problems 

Between ages 1 and 2 internalizing problems appear in the form of withdrawal, anxiety, 

and sad affect (Campbell, 1995). Internalizing problems gradually increase after the age of two 

and remain relatively common across the life span (Cantwell & Baker, 1989; Kaslow, Brown, & 

Mee, 1994; Vasey, Crnic, & Carter, 1994). Improvements in cognitive abilities enable the child 

to self-reflect and to remember and anticipate negative or depressive events. Because of this, 

cognitive maturation has been related to normative increases in internalizing problems (Kaslow, 

Brown, & Mee, 1994; Kovacs & Devline, 1998; Vasey, Crnic, & Carter, 1994). During the first 

years of life there are few gender differences in the rates of emotional problems (Keenan & 

Shaw, 1997; Offord et al., 1991; Prior, Smart, Sanson, & Oberklaid, 1993). However, during the 

transition to adolescence, girls show more severe and increase rates of internalizing problems 

compared to boys (Angold & Rutter, 1992; Angold, Erkanli, Silberg, Eaves, & Costello, 2002; 

Keiley et al., 2003). Furthermore, girls are twice as likely to exhibit anxiety and depression 

during adolescence (Youngstrom et al., 2003).  

Similar to the chronic externalizing group, a high risk group that exhibits internalizing 

problems early in development has been identified, and epidemiological studies suggest 

prevalence rates of 4 to 5% for this group during childhood (Harrington, 1994; Rutter, 1986) and 

5 to 22% during adolescence (Brooks-Gunn & Petersen, 1991; Verhulst, 1995). Moreover, 

evidence suggests that there is a group of children exhibiting high internalizing problems 

continuously from childhood to adolescence (Duggal, Carlson, Sroufe, & Egeland, 2001). 

Unfortunately, compared to the externalizing problems literature, little is known about the 
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development of internalizing problems early in life (Keiley et al., 2000), and no previous study 

has used the LCGA method to investigate the development of internalizing problems. 

Antecedents influencing the development of internalizing problems 

Environmental risk factors, such as low familial socio-economic status, have been shown 

to be associated with increased levels of internalizing symptoms (McLeod & Shanahan, 1996). 

Furthermore, exposure to a negative familial context has been associated to a higher risk for 

exhibiting continuing internalizing problems across development (Duggal, Carlson, Sroufe, & 

Egeland, 2001). Additionally, as with the development of externalizing problems, negative 

cognitive processes, irritability and difficult temperament have been found to be related to the 

development of internalizing problems (Bates et al., 1998; Cicchetti & Toth, 1998; McCauley, 

Mitchell, Burke, & Moss, 1988; Rothbart & Bates, 1998; Rubin & Mills, 1991; Turner & Cole, 

1994), and the additive effects of temperamental difficulties and unsupportive caregiver 

environment were found to be the most influential for high rates of internalizing problems 

(Cicchetti & Toth, 1998; Rubin & Mills, 1991).  

Outcomes associated with the development of internalizing problems 

Individuals exhibiting internalizing problems are often unable to form good peer 

relationships and they usually act negatively with peers (Hogue & Steinberg, 1995; Oland & 

Shaw, 2005). Furthermore, children and adolescents exhibiting high internalizing problems 

remain distant from peers and are more likely to engage in isolative behaviors and social 

withdrawal (Coie & Dodge, 1998). Because of these isolated behaviors, children who exhibit 

internalizing problems do not affiliate with delinquent peers, and therefore they are at lower risk 

for exhibiting risky behaviors (Oland & Shaw, 2005). This finding lead researchers to suggest 

that anxiety and depression in the absence of externalizing problems may serve as a protective 
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factor against later externalizing problems, for being affiliated with delinquent peers, and for 

engaging in risky behaviors (Fite, Colder, & O’ Connor, 2006; Ialongo et al., 1996). 

Co-occurrence between externalizing and internalizing problems 

It has been noted that different psychopathological syndromes tend to be positively 

correlated with one another, and individuals who are high in one syndrome tend to score at 

average or high levels in other symptoms as well (e.g. Achenbach, Conners, Quay, Verhulst, & 

Howell, 1989). These findings suggest that comorbidity between different syndromes is highly 

probable. Furthermore, epidemiological studies provided evidence that internalizing and 

externalizing problems tend to co-occur at different ages in development (Achenbach, 1993; 

Angold, Costello, & Erkanli, 1999; Caron & Rutter, 1991; Gilliom & Shaw, 2004; Keiley et al., 

2000; Lilienfeld, 2003; Youngstrom, Findling, & Calabrese, 2003). In addition, studies using 

latent growth modeling suggest that individuals who score continually high or increase over time 

in either internalizing or externalizing problems also tend to remain elevated or to increase in the 

other domain (Gilliom & Shaw, 2004; Keiley et al., 2000). This finding indicates that there is 

possibly a group of individuals who score continually high on both internalizing and 

externalizing problems. 

Furthermore, in trying to explain co-occurrence, it has been proposed that co-occurring 

psychopathology might represent distinct, meaningful syndromes, and that co-occurrence can be 

regarded as a single diagnostic entity (Angold & Costello, 1992; Lilienfeld, 2003; O’Connor et 

al., 1998). In support of this idea, evidence of the existence of pure internalizing and 

externalizing problems and co-occurring internalizing and externalizing problems has been 

provided by previous research using confirmatory factor analysis (Keiley et al., 2003; Reitz, 

Dekovic, & Meijer, 2005) and clinical cutoff scores (Epkins, 2000; Evans & Frank, 2004; 
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Youngstrom, Findling, & Calabrese, 2003). Based on these findings, the present study expects to 

identify children at risk for pure externalizing problems, pure internalizing problems, and co-

occurring internalizing and externalizing problems.  

Additionally, it is possible that one disorder increases the risk for the other, and therefore 

internalizing disorders might play a causal role in the development of externalizing disorders, 

and externalizing disorders in the development of internalizing disorders (Lilienfeld, 2003). For 

example, externalizing problems might result in social failures, such as peer rejection, which 

might result in the expression of co-occurring internalizing problems (Frick, Lilienfeld, Ellis, 

Loney, & Silverthorn, 1999; Keiley et al., 2003; Patterson & Stoolmiller, 1991). Furthermore, 

feelings of personal distress, which are related to internalizing problems, may result in the 

expression of co-occurring externalizing problems (Lemerise & Arsenio, 2000). Therefore, the 

co-occurrence between internalizing and externalizing problems may result from a cycle of 

reciprocal causation between these problems (Lilienfeld, 2003; Oland & Shaw, 2005). 

Antecedents and co-occurrence 

Even though co-occurrence can be thought of as a distinct syndrome, shared 

environmental, individual, and genetic risk factors have been proposed to account for the 

presence of co-occurring disorders (Angold & Costello, 1993; Klein & Riso, 1993; Lilienfeld, 

2003; O’Connor et al., 1998). Therefore, internalizing and externalizing disorders may be due to 

the same underlying causal factors, and these common features can distinguish children 

exhibiting internalizing and externalizing disorders from children exhibiting normative levels of 

these disorders (Klein & Riso, 1993; Lilienfeld, 2003; Rutter, 1997). Furthermore, these 

common features could also account for co-occurring internalizing and externalizing problems 

because co-occurrence might be the result of a greater number or heightened levels of risk 
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factors compared to pure internalizing or externalizing problems (Ge, Best, Conger, & Simons, 

1996; Keiley et al., 2003; Klein & Riso, 1993; Lilienfeld, 2003; Rutter, 1997). 

As shown in the previous sections, both internalizing and externalizing problems are 

affected by the family’s socio-economic status, difficult temperament, negative parenting, and 

cognitive deficiencies, and therefore these factors represent common features characterizing both 

internalizing and externalizing problems. These common variables could account for the co-

occurrence between the two symptoms, with the co-occurrence between internalizing and 

externalizing problems being represented by these overlapping risk factors and causal processes 

(Klein & Riso, 1993; Rutter, 1997). Research that tested this claim found that pure and co-

occurring internalizing and externalizing problems are affected by similar developmental 

processes, although children with co-occurring internalizing and externalizing problems were 

found to differ from pure internalizing and externalizing problems in that they experienced the 

highest level of risk factors (Epkins, 2000; Ge, Best, Conger, & Simons, 1996; Keiley et al., 

2003; Lilienfeld, 2003; Milan, Pinderhughes, & The Conduct Problems Prevention Research 

Group, 2006; Renouf, Kovacs, & Mukerji, 1997). More specifically, longitudinal studies suggest 

that children with co-occurring compared to pure internalizing and externalizing problems 

experience more disadvantaged familial environment in terms of socio-economic-status (SES), 

have higher levels of difficult temperament, and experience higher levels of negative parenting, 

such as harsh discipline, hostility, and low warmth and nurturing parenting (Keiley et al., 2003; 

Ge et al., 1996).  

Outcomes and co-occurrence 

In terms of outcomes, previous research has suggested that co-occurrence may be related 

to the severity of psychopathology, and that individuals with co-occurring problems may be 
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more functionally impaired and have more maladaptive developmental outcomes compared to 

cases with pure internalizing or externalizing problems (Kovacs, 1997; Nottleman & Jensen, 

1995; Oland & Shaw, 2005). More specifically, children with co-occurring internalizing and 

externalizing problems were found to face more negative developmental outcomes, in terms of 

peer relationships and delinquency, when compared to children with pure externalizing or 

internalizing problems (Loeber & Keenan, 1994; Miller-Johnson, Lochman, Coie, Terry, & 

Hyman, 1998; Newman, Moffitt, Caspi, & Silva, 1998; Oland & Shaw, 2005; Rudolph, 

Hammen, & Burge, 1994). Furthermore, adolescents with co-occurring internalizing and 

externalizing symptoms are more likely to affiliate with friends who are involved with 

delinquent acts and risky behaviors (Talbott & Flemming, 2003). Therefore, children exhibiting 

co-occurring internalizing and externalizing problems are expected to be at higher risk for acting 

negatively with peers, engaging in risky behaviors, and having friends who engage in risky 

behaviors.  

Chapter 2 - Current study 

The developmental psychopathology framework has been incorporated to investigate the 

development of emotional and behavioral problems. This framework conceives of development 

as an active dynamic process and is concerned with the time course of psychopathology for 

different groups of individuals (Cicchetti, 1984; Cicchetti & Rogosch, 1996; Kuperminc & 

Brookmeyer, 2006; Rutter & Sroufe, 2000; Sroufe & Rutter, 1984). Following the developmental 

psychopathology perspective, the current study investigates how individual children deviate from 

normal development and follow trajectories of pure internalizing problems, pure externalizing 

problems, or co-occurring internalizing and externalizing problems from age 2 to 12 within a 
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person centered framework (Bergman & Magnusson, 1997; Hinshaw, 2002; Nagin & Tremblay, 

1999, 2001; Richters, 1997).  

It is imperative to initiate the investigation of the development of behavioral and 

emotional problems during infancy because the identification of children at risk for high and 

continuous internalizing and externalizing problems early in development is important for 

determining the onset and course of psychopathology (Gilliom & Shaw, 2004; Hill, 2002; 

Hinshaw, 2002; Moffitt, 1993). Additionally, the use of a person centered methodology to 

investigate the differential trajectories of internalizing and externalizing problems is important 

because these methods enable researchers to identify subgroups of individuals exhibiting 

psychopathology (Bergman & Magnusson, 1997; Hinshaw, 2002; Nagin & Tremblay, 1999, 

2001; Richters, 1997). The LCGA method estimates growth curves for each individual, and then 

assigns each individual into a trajectory group (Muthen & Muthen, 2006; Nagin, 1999). In 

addition, because an individual’s problem behaviors and emotions might increase or decrease 

over time in a non-linear fashion and because nine data points are available in the data used for 

this study, a quadratic growth curve was included (e.g. Broidy et al., 2003; Shaw et al., 2003).  

Moreover, the focus is on both pure and co-occurring internalizing and externalizing 

problems because the ability to identify subgroups of individuals in different trajectories of 

distinct or combined internalizing and externalizing problems may lead to changes in how 

childhood psychological problems are classified (Achenbach, 1993; Keiley et al., 2003; Oland & 

Shaw, 2005; Sroufe, 1997). Within these groups, children exhibiting normative, pure 

externalizing problems, pure internalizing problems, and chronic co-occurring problems are 

expected to be identified. The identification of these groups might suggest that children in the 

life-course persistent group (Moffitt, 1993), are actually a group of individuals exhibiting severe 
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externalizing problems who can be differentiated based on the levels of internalizing problems 

they exhibit. The same is true for the chronic internalizing problem group (Duggal, Carlson, 

Sroufe, & Egeland, 2001) because findings are expected to suggest that individuals exhibiting 

chronic internalizing problems can be differentiated based on the levels of externalizing 

problems they exhibit. The following paragraphs present the hypotheses for the development of 

internalizing and externalizing problems separately, and for the development of distinct and 

combined internalizing and externalizing problems. 

Hypothesis: Developmental trajectories of externalizing and internalizing problems 

 For both externalizing and internalizing problems, groups of children who exhibit 

normative growth as well as non-normative growth are expected to be identified. The groups of 

children representing the majority of the sample’s population and who also follow a course 

similar to the normative growth described by previous research will be considered to belong in 

low or normative risk groups (Krol, De Bruyn, & Van Den Bercken, 1995). The groups scoring 

higher than the rest of the sample’s population and who also represent a minority of the sample 

will be considered to be at risk groups. For both internalizing and externalizing problems the 

higher risk group is expected to be the group scoring continually high on each of these 

symptoms. These groups are expected to account for a minority of the sample’s population as 

indicated by previous research (Duggal, Carlson, Sroufe, & Egeland, 2001; Moffitt, 1993). 

Furthermore, groups exhibiting moderate levels of externalizing and internalizing problems are 

expected to be identified. 

Hypothesis: Co-occurring trajectories of internalizing and externalizing problems 

After testing the individual trajectories of externalizing and internalizing problems, the 

investigation will proceed to test whether internalizing and externalizing problems tend to co-
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occur. A high risk group exhibiting chronic co-occurring internalizing and externalizing 

problems, and high risk groups exhibiting pure externalizing and pure internalizing problems are 

hypothesized to be identified. The majority of children are expected to be identified in the low-

normative internalizing and externalizing problems groups forming a low risk group. In 

comparison to the higher risk groups, the low-normative group is expected to display relatively 

low levels of problem behaviors and emotions across time. Additionally, groups exhibiting 

moderate co-occurring problems, and pure moderate externalizing and internalizing problems are 

expected to be identified. 

Antecedents 

Another main focus of the developmental psychopathology perspective has to do with the 

origins of psychopathology (Cicchetti, 1984; Kuperminc & Brookmeyer, 2006; Rutter & Sroufe, 

2000). The antecedent environmental and individual factors may help to differentiate between 

normative, pure, and co-occurring internalizing and externalizing problems (Angold & Costello, 

1993). Furthermore, linking antecedents to psychopathology is very important because it has the 

power to inform early interventions (Keiley et al., 2000; Gilliom & Shaw, 2004).  

Initially, all the high risk groups will be compared to the low-normative group 

(Achenbach, Conners, Quay, Verhulst, & Howell, 1989) and specific comparisons between the 

chronic co-occurring group and the pure problem groups will be conduced. Of specific interest 

are the children exhibiting co-occurring chronic externalizing and internalizing problems because 

these children are at higher risk for being affected by environmental and individual risk factors in 

comparison to the pure problem groups (Keiley et al., 2003; Ge et al., 1996). 

Previous research has suggested the importance of investigating how child characteristics 

and environmental factors influence developmental processes (e.g. Lansford et al., 2006), and the 
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present study investigates how early difficult temperament, positive home environment, and 

cognitive functioning, controlling for demographics, familial SES and prenatal and perinatal 

medical problems, influence the developmental trajectories of pure and co-occurring 

internalizing and externalizing problems. The early medical problems risk index and the family’s 

SES risk are included as control variables. Those variables are seen as general stressors that 

might place an individual in a trajectory of behavioral and emotional problems, with the more 

risks being related to the chronic co-occurring problems group (Keiley et al., 2003). In addition, 

gender is included as a control variable because males and females differ in the continuity and 

change of behavioral and emotional problems (Broidy et al., 2003; Keenan & Shaw, 1997). 

Finally, ethnicity is included as a control variable because youth from minority and majority 

cultures have been found to differ in the levels of internalizing and externalizing problems they 

exhibit (e.g. Dodge, Pettit & Bates, 1994; Garisson et al., 1990; Kuperminc, Blatt, Shahar, 

Henrich, and Leadbeater, 2004; Nottleman & Jensen, 1995).  

Hypotheses:  

Studies have linked early temperament, cognitive abilities, and the familial environment 

created by caregivers to pure and co-occurring internalizing and externalizing problems (Epkins, 

2000; Ge, Best, Conger, & Simons, 1996; Keiley et al., 2003; Lilienfeld, 2003; Milan et al., 

2006; Renouf, Kovacs, & Mukerji, 1997). Early severe deficiencies in cognitive functioning, 

difficult temperament, and negative familial environment are expected to set a child on the 

course of a pathway exhibiting chronic externalizing and internalizing problems from infancy up 

to early adolescence. Children in the pure internalizing and externalizing groups are expected to 

experience milder forms of negative familial environment, cognitive dysfunction, and difficult 

temperament. Furthermore, early difficult temperament is expected to be more strongly related to 
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membership in the pure externalizing group compared to the pure internalizing group (Rothbard 

& Bates, 1998). In addition, it is hypothesized that children who score low on difficult 

temperament, who come from a positive family environment, and who have normal cognitive 

functioning will belong in the low-normative trajectory group. 

Early adolescence outcomes 

Finally, the investigation proceeded to analyze how the differential trajectory groups are 

related to children’s behaviors with peers and delinquency during early adolescence. According 

to the developmental psychopathology approach, following a course of negative developmental 

pathways, such as chronic internalizing and externalizing problems, can be associated with an 

increased likelihood of later failures (Sroufe, 1997). Of specific interest are the individuals 

exhibiting co-occurring chronic externalizing and chronic internalizing problems because these 

children are more prone to maladjustment, such as delinquency and negative behaviors with 

peers (Oland & Shaw, 2005). 

Hypotheses:  

Membership in the different pure or co-occurring classes is expected to have different 

early adolescent consequences. Children in the chronic co-occurring group compared to children 

in the pure behavioral and emotional problem groups are expected to show more negative peer 

behaviors, to be more delinquent during early adolescence, and to socialize with more deviant 

peers (Kovacs, 1997; Nottleman & Jensen, 1995; Oland & Shaw, 2005). Therefore, the severity 

of early adolescence outcomes can also distinguish between children who follow trajectories of 

co-occurring internalizing and externalizing problems from those who follow trajectories of pure 

externalizing and internalizing problems. Furthermore, if the hypotheses are supported, the 

combination of high internalizing and externalizing problems might act as a risk factor or as a 



 21

precursor of the most serious delinquency during adolescence and of exhibiting the worse 

problem behaviors with peers. In addition, children in the pure externalizing problems group are 

expected to be more at risk to exhibit early adolescence delinquency and to be associated with 

deviant peers compared to the pure internalizing problems group. Finally, the normative groups 

are expected to be the least delinquent and to engage in positive behaviors with peers. 

 In sum, children representing the minority of the sample are expected to be identified in 

the high risk groups, including the co-occurring problems group, the pure internalizing group, 

and the pure externalizing group. Children representing the majority of the sample are expected 

to be identified in the low-normative problem groups. The identification of these subgroups of 

individuals in different trajectories of distinct or combined internalizing and externalizing 

problems may have important implications for the taxonomy of problem behaviors and emotions 

(Achenbach, 1993; Keiley et al., 2003; Oland & Shaw, 2005; Rutter, 1997; Sroufe, 1997). 

Furthermore, the findings may relate the severity of individual and familial antecedent factors to 

individuals who are at higher or lower risk for exhibiting pure or co-occurring problem behaviors 

and emotions. Finally, the investigation expects to identify outcomes that might characterize 

individuals who follow chronic or moderate levels of problem behaviors and emotions. 

Chapter 3 - Methods 

Participants 

The present study used data from the NICHD Study of Early Child-Care. Participants 

were recruited from different hospitals across10 locations in the United States. A total of 8,986 

women gave birth during the sampling period (January of 1991 and November of 1991) across 

the different locations, and 60% (5,416) of those women agreed to be conducted for a telephone 

interview. 56% (3,015) of the women who agreed to participate were selected based on 
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conditional random sampling. The conditional random sampling procedure was used to assure 

that the sample was representative of single mothers, ethnic minority, and low maternal 

education. From this sample participants were excluded if (a) mothers were younger than 18 at 

the time of the child’s birth, (b) families were planning to move before the completion of the 

study, (c) children were born with disabilities or remained in the hospital more than seven days 

postpartum, and (d) mothers could not communicate sufficiently in English (http://secc.rti.org). 

Because of these criteria the NICHD sample might represent a lower risk group. However, 

participants were recruited to ensure demographic diversity in terms of financial status, ethnicity, 

maternal education, and maternal marital status. 1,525 families were selected as eligible, but only 

1,364 completed the home interview when the infant was 1 month old, and these families 

comprised the final sample of the study. Therefore, 161 families from the original sample did not 

participate in the study. The study’s final sample was diverse in terms of gender (53% male), 

minorities (24% were minorities), maternal education (11% of the mothers had not completed 

high school), and marital status (14% were single). The average family income was 3.6 times the 

poverty threshold. The final sample was similar to the original sample (1,525) in terms of 

maternal education, percentage in different ethnic groups, and presence of a husband/partner in 

the household (NICHD Early Child Care Research Network, 2004). 

The trajectory analyses for the current study were based on 1232 children (52% male) 

whose mothers completed the Child Behavior Check List (CBCL) at least two times out of nine. 

The sample used for the current study was diverse in terms of ethnicity, 77.5% were White, 6% 

were of Hispanic descent, 11.7% were African American, 1.3% were Asian, and 3.5% 

represented other minority groups. A dichotomous variable representing the majority group 

(77.5%) and the minority groups (22.5%) was created to be included in the analysis as a control 
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variable. Moreover, 70% of the sample’s population reported that their income was above the 

poverty threshold with a mean annual income of $67,310; 20.4% scored below the poverty 

threshold at some point during data collection but not continuously with a mean annual income 

of $25,362; 9.6% scored below the poverty threshold continuously during data collection with a 

mean annual income of $12,641. Furthermore, 10% of the mothers had not completed high 

school and 21% were single. 

Procedures 

 Data were collected from birth to age 12. The NICHD study used multiple informants, 

including mothers, fathers, other caregivers, teachers, the study’s children, and the children’s 

peers. Furthermore, the NICHD study used multiple methods, including observations, interviews, 

and surveys. In the present study interviews with the mothers which took place during home 

visits were used for information in terms of the child’s gender, ethnicity, the family’s socio-

economic-status (SES) risk index, and the medical risk index. Mother reports were used to 

construct the trajectories of externalizing and internalizing problems. Antecedents were based on 

interviews, assessments, self-reports, and observations.  Early adolescent outcomes were based 

on questionnaires completed by teachers, mothers, the study’s children, and friends of the study’s 

children. Additional details on the procedures for data collection and instruments used are 

documented in the NICHD Study of Early Child-Care Manuals of Operation (http://secc.rti.org). 

Measures 

Mother’s ratings of externalizing and internalizing problems. Mothers rated participants’ 

externalizing and internalizing problems at 2, 3, 4.5, 6, 7, 9, 10, 11, and 12 years of age with the 

Child Behavior Checklist (CBCL; Achenbach, 1991a, 1992). The child’s age was chosen as the 

unit of analysis because the assessments were a good representation of children’s age. For 
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example, the CBCL data were collected from all children when the children were exactly 24 

months of age. There are two versions of the CBCL: the preschool version for children ages 2-3 

which includes 99 items and the school-age version for children ages 4-18 which includes 113 

items. Both versions measure internalizing and externalizing problems, although some items 

vary to capture developmental changes. For the present study items that appear on both versions 

of the CBCL were used to maximize comparability over time, following previous research 

(Gilliom & Shaw, 2004). Nine items were used to measure externalizing problems (“Can’t sit 

still, restless, or hyperactive,” “Cruel to animals,” “Destroys his own things,” “Destroys things 

belonging to his family or others,” “Disobedient,” “Doesn’t seem to feel guilty after 

misbehaving,” “Gets in many fights,” “Physically attacks people,” and “Temper tantrums or hot 

tempered”). Six items were used to measure internalizing problems (“Too fearful or anxious,” 

“Self-conscious or easily embarrassed,” “Shy or timid,” “Unhappy, sad, or depressed,” 

“Withdrawn, doesn’t get involved with others,” and “Worries”). Mothers rated how descriptive 

each item was of the child’s usual behavior now or within the past 6 months on a three-point 

scale (0 = not true, 1 = somewhat or sometimes true, 2 = very true or often true), and raw sum 

scores were used in the study’s analysis. The CBCL has been used extensively for research with 

children and adolescents, and both externalizing and internalizing subscales have shown 

adequate internal consistency and reliability. The Cronbach’s alphas for externalizing problems 

ranged from .73 to .79, and for internalizing problems from .58 to .70 for the current study. 

Risk indexes 

Items indicating early familial SES and medical risk were dichotomized into 0 (no risk) 

or 1 (risk). The items with a score of 1 were summed to indicate an overall risk score. Data on all 
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items were collected before 24 months of age, and therefore they predated the measures of 

externalizing and internalizing problems used in the trajectory analyses.  

Prenatal and postnatal medical risks index. Interviews with the mother during the first 

and sixth month after birth were used to establish any health problems the mother had during 

pregnancy and any perinatal infant health problems during the first and sixth month of age. 

Infant health problems included: ear infection, number of medical visits, injuries, and serious 

illnesses or disabilities that can possibly affect the study child’s development. Furthermore, 

mothers reported whether they smoked during and after pregnancy and whether they or the 

infants were exposed to smoking by others (passive smoking). Smoking by the mother or others 

was included as a risk factor because the respiratory health of young children is affected 

adversely by exposure to environmental tobacco smoke, especially during pregnancy and the 

first year of life (Overpeck & Moss 1991). A score of one was given if any perinatal or birth 

complications were reported by the mother, and those scores were added to the medical risk 

index. The lowest score was zero and the highest possible score was 6. 

Familial SES Risk index. A socioeconomic risk index was created reflecting mothers’ 

reports of family finances, maternal marital status, and maternal education (Henrich, Schwab-

Stone, Fanti, Jones, & Ruchkin, 2004). According to research, these variables are each risk 

factors for both internalizing and externalizing problems (e.g. Anderson et al., 1989). Mothers 

reported the family’s income from the first month to 24 months, and an income-to-needs ratio 

was calculated from the U.S. Census Bureau tables as the ratio of family income to the 

appropriate poverty threshold for each household size and number of children under 18. The 

scores were averaged from 1 to 24 months, and families below the poverty threshold received a 

score of one. In addition, during a home interview after the study’s child was born, mothers were 
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asked whether they were married and if/or the father was living with them in the same 

household. During the same interview, mothers also reported their educational level. A score of 

one was given if the mother reported a low educational level (lower than high school) or if the 

mother was a single parent. The scores on the SES index ranged from 0 to 4. 

Antecedents 

Three antecedents were included in the present study - child temperament, child cognitive 

functioning, and familial environment. All antecedents were collected before 24 months and 

therefore predated the measures of externalizing and internalizing problems used in the trajectory 

analyses. 

Early difficult temperament. Temperament was assessed during the first and sixth month 

of age with the Early Infant Temperament Questionnaire (EITQ; Care & McDevitt, 1978; 

Medoff-Cooper, Carey & McDevitt, 1993). At the one- and six-month home visit mothers were 

asked to respond to 38 items (rated on a one- to six-point scale from “almost never” to “almost 

always”).  All items were developmentally appropriate for young infants. The items provide 

scores on five subscales: activity, adaptability, approach, mood, and intensity. Furthermore, the 

combination of the items in each scale is a good representation of an overall temperament scale. 

The stability from 1 to 6 months was good, r = .77, p < .001, and therefore an average difficult 

temperament factor based on both assessment periods was created. The difficult temperament 

scale used for the current study was the average score of all the items from the first and sixth 

month collection. Internal consistency coefficients for the final difficult temperament scale was 

.69.  

Cognitive developmental status. The revised Bayley (BSID-II; Bayley, 1993) was 

administered at 15 and 24 months to measure the child’s early cognitive functioning. The Bayley 
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Mental Development Index (MDI) is the most widely used measure of cognitive developmental 

status for children in the first two years of life. It assesses memory, learning, and problem 

solving; sensory perceptual acuity and discriminations; early verbal communication; and the 

ability to form generalizations and classifications. Correlation of this instrument with the 

Stanford-Binet IQ at 24, 27, and 30 months is reported at .57. The overall standardized score was 

based on the average of the 15 month assessment and the 24 month assessment. This variable 

was used as an indicator for the child’s early cognitive functioning. The stability from 15 to 24 

months was good, r = .80, p < .001. 

Family environment. The quality and quantity of the social and physical resources and of 

support and stimulation in the child’s home environment was assessed using the HOME 

Inventory Infant/Toddler version (Bradley, Mundfrom, Whiteside, Casey, & Barrett, 1994; 

Caldwell & Bradley, 1984) during 6 and 15 months. The Infant/Toddler version of the Inventory 

is aimed for use during infancy (birth to age three). The HOME is a semistructured interview and 

observational procedure designed to describe the stimulation and responsiveness of mothers, 

their involvement with and acceptance of their children, the availability of play and learning 

materials, and the organization and variety of the physical environment (Caldwell & Bradley, 

1984). An example of an interview item is: the family has a fairly regular and predictable daily 

schedule for the child, and an example of an observational item is: the house has at least one full 

shelf of books. Each item is scored in a binary fashion (yes/no), and the information used to 

score those items is obtained during the course of the home visit by means of observation and 

parent semi-structured interview. The HOME provides an appraisal of the child’s overall “home 

life” and higher HOME scores indicate more enriched and positive home environments. For the 

present study the subscales were added together to get an overall variable for the sixth month 
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period and an overall variable for the fifteenth month period. The stability from 6 to 15 months 

was good, r = .72, p < .001, and therefore the 6 and 15 month overall variables were averaged to 

reflect a positive home environment. The internal consistency coefficient for the final composite 

scale was α = .77.  

Outcome measures at Sixth grade: 

 Risky behavior. The Risky Behavior Protocol (Conger & Elder, 1994) questionnaire has 

three sections completed by the mother, the study child, and a friend of the study’s child. 

Mothers completed a 30-item questionnaire. The study’s children and their friends each 

completed 38 identical items that measure: “things your friends do” (19 items), and “things you 

do” (19 items). The questions ask whether the child or friend experiments with weapons, 

cigarettes, alcohol, or drugs. One total risk taking score for the children was created based on the 

mother reports. The child self reports and the friend reports resulted in a variable for delinquency 

committed by friends and another variable for delinquency committed by the child. The 

Cronbach’s alpha for the mother reported overall risk taking score was .71, for the overall risk 

taking score committed by the child was .73, and for the overall risk taking score committed by 

friends was .82. 

Child Behavior with Peers at grade 6. The Child Behavior Scale (Ladd & Profilet, 1996; 

Kochenderfer & Ladd, 1996) was used to measure the children’s peer-related behaviors and was 

completed by mothers and teachers. It consists of 37 items measuring aggression, prosocial 

behavior with peers, asocial behavior with peers, exclusion by peers, bullying, and victimization. 

Children’s behaviors with peers were rated on a 3-point scale (0 = not true, 1 = sometimes true, 2 

= often true). The two scales, used in this study based on the combined score between the mother 

and teacher reports, are asocial with peers, e.g. talking to peers (10 items, α = .87), and excluded 
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or rejected by peers, e.g. peers’ attempts to exclude children from participation in classroom 

social activities (8 items, α = .91).  

Chapter 4 – Analyses and Results 

Analyses 

Analyses proceeded in five stages. In the first stage, a quadratic growth curve analysis in 

Mplus 4.2 (Muthén & Muthén, 2006) was conducted to investigate the average trajectories for 

externalizing and internalizing problems. In the second stage, Latent Class Growth Analysis 

(LCGA) in Mplus was used to identify distinct groups of individual trajectories separately for 

externalizing and internalizing problems. In the third stage, the joint probabilities were derived 

from a mixture model including the individual trajectories derived from the LCGA analysis and 

multivariate groups were identified. In the fourth stage, multinomial logistic regressions in SPSS 

were performed to identify early child and family characteristics that distinguished membership 

in the identified groups. In the fifth stage, Analysis of Covariance (ANCOVA) was used to 

compare the different trajectory groups in terms of 6th grade outcomes.  

Average trajectory of externalizing and internalizing problems over time 

Single-class latent quadratic growth curve modeling was used to investigate the 

normative development of internalizing and externalizing problems, and identify the average 

intercept and average linear and quadratic slope for externalizing and internalizing problems. 

This type of growth model uses a polynomial function to model the relationship between the 

behavior under investigation and age (McArdle & Bell, 2000; Muthén, 2001; Singer & Willett, 

2003). The function takes the form (Singer & Willett, 2003) 

yιt = αo + β1Ageιt + β2Age2
ιt + ε 
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where yιt is a latent variable which characterizes the level of externalizing or internalizing 

problems for participant ι at time t. As seen from the equation, the analysis is based on a 

quadratic growth curve. For the present study the unit of time was years of age, following 

previous studies which conducted growth analyses based on the same data (NICHD Early Child 

Care Research Network, 2004). Ageιt is participant ι’s age at time t, Age2
ιt is the square of 

participant ι’s age at time t, and ε is a disturbance assumed to be normally distributed. The 

model’s coefficients, β1, and β2, determine the average shape of the trajectory, and αo is the 

intercept. For this type of analysis the intercept, linear and quadratic slope are assumed to take on 

a normal distribution (Hedeker & Gibbons, 1994). The residual intercept, linear, and quadratic 

slopes were also used to suggest whether there is variability in terms of the initial levels of the 

variables and in terms of change over time. 

Patterns of externalizing and internalizing problems over time 

 The development of different groups of externalizing and internalizing problems was 

investigated using LCGA, which identifies heterogeneous groups by modeling a mixture of 

distinct multivariate normal distributions. This approach is useful in identifying how different 

groups of people who share some common characteristic develop over time. Heterogeneity of 

trajectory groups is data-driven based on estimation of individual growth curves for each child. 

Children within each group are assumed to be homogeneous in respect to their developmental 

patterns, and within group differences are thought of as less informative than between group 

differences.  

Similarly to hierarchical and latent growth curve modeling, LCGA uses a polynomial 

function to model the relationship between an attribute, in this case externalizing or internalizing 
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problems, and age (Nagin, 1999; Nagin & Tremblay, 1999; Kreuter & Muthén, 2006; Muthén, 

2001; Roeder et al., 1999). The function takes the form (Nagin, 1999): 

yιtj = βj
o + βj

1Ageιt + βj
2Age2

ιt + ε 

where yιtj is a latent variable which characterizes the level of externalizing or internalizing 

problems for participant ι at time t given membership in group j. Ageιt is participant ι’s age at 

time t, Age2
ιt is the square of participant ι’s age at time t, and ε is a disturbance assumed to be 

normally distributed with zero mean and constant variance. The model’s coefficients, βj
o, βj

1, and 

βj
2, determine the shape of the trajectory. The coefficients are superscripted by j to denote that 

they are not constrained to be the same across j groups and are free to vary, which allows for 

cross-group differences in the shape of developmental trajectories. Therefore, the absence of 

constraints captures mixtures of developmental trajectories in the population and also allows 

each group’s trajectory to have a distinct shape. Furthermore, the model does not permit 

individual variability in the intercepts or slopes within classes, and children within a class share a 

single trajectory of change over time. Therefore, the random effects for intercept slope and 

quadratic term are set to zero within class. Figure 1 is another way to demonstrate the LCGA 

approach (Muthén & Muthén, 2006). The intercept, linear slope, and quadratic term are based on 

the different time points of internalizing or externalizing problems. The intercept indicates the 

average of the problem behavior at age 2. Furthermore, as shown in the figure the intercept, 

linear and quadratic terms are used to classify children into different classes. 
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Figure 1. LCGA analysis.  

 

The CBCL variables were specified in the model as count variables because they 

represent a count of the number of externalizing or internalizing behaviors weighted by 

frequency of occurrence from 0 to 2 (NICHD Early Child Care Research Network, 2004). 

Furthermore, because all the variables were highly skewed with a large number of zeros at each 

time point, a zero inflated Poison (ZIP) model was used (Hall, 2000; Kreuter & Muthén, 2006; 

Lambert, 1992; Nagin & Land, 1993). This model is a two-class mixture model. The ZIP model 

estimates a zero class, including the children scoring zero, and a non-zero class, including the 

children with random zeros or who score higher than zero at different time points. If a child is in 

the non-zero class, the probability of a zero count is expressed as a poisson distribution. 

However, if a child is in the zero-class, a zero count has a probability of one. An example would 

be criminal behavior (Kreuter & Muthén, 2006; Nagin & Land, 1993). The majority of the 

population does not engage in any criminal behavior and therefore these individuals belong in 

the zero class of the ZIP model. Furthermore, there are some individuals who sometimes engage 

in criminal behavior, and these individuals are considered to have random zeros and belong in 
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the non-zero class of the ZIP model. Additionally, there are other individuals who always engage 

in some criminal behavior and others who always engage in high criminal behavior, and these 

groups of individuals also belong in the non-zero class of the ZIP model. 

The LCGA model estimation in Mplus results in two outputs. The first is the shape of the 

trajectory for each group, which is based on the parameter estimates. The second one is the 

posterior probability of group membership, which estimates the probability of each child in the 

sample belonging to each of the trajectory groups. In addition, Mplus accommodates missing 

data by using full information maximum likelihood, and children with incomplete assessments 

do not have to be dropped from the analysis (Muthén & Muthén, 2006). 

Model Fit  

The model fit statistics used are the Lo, Mendel, Rubin (LMR) statistic and the Bayesian 

Information Criterion (BIC). Both of these statistics are used because they provide information 

about different aspects of model fit. The LMR statistic complements the BIC because the BIC 

tends to favor more parsimonious models compared to the LMR (Muthén & Muthén, 2006). 

The BIC is usually used for LCGA models because it can be applied to nonnested 

models. The BIC, like all information criterion indices, is a goodness-of-fit measure that 

incorporates various penalties for model complexity, such as the number of parameters in the 

model (D’Unger, Land, McCall, & Nagin 1998; Kass & Raftery, 1993; Schwartz, 1978). The 

BIC is based on a maximization of a log likelihood function. If L is the maximized log 

likelihood, p is the number of free parameters in the model, and N is the number of cases, the 

BIC can be written as follows (Schwartz, 1978): 

BIC = −2 logL + p log(N), 
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with a smaller value indicating a better fit. The BIC does a good job in identifying the true model 

in large samples, but the BIC is biased in small samples by choosing models that are too simple 

(Barron and Cover, 1991). 

In addition, because the BIC criterion tends to favor models with fewer classes by 

penalizing for the number of parameters (Bauer & Curran, 2004; Wiesner & Windle, 2004), a 

likelihood statistic based on the sum of chi-square distributions was used. However, the usual 

likelihood ratio chi-square difference test can only be applied to compare nested models with the 

same number of classes, and therefore this type of test cannot be applied to mixture modeling 

with different number of classes (Lo, Mendel, Rubin, 2001; Muthén, 2003). Lo, Mendell, and 

Rubin adjusted the likelihood ratio test in order to be used in mixture modeling, to compare 

models with different number of classes, and to enable the comparison of non-nested models. 

Therefore, in the current study the Lo, Mendel, Rubin (LMR) fit statistic was used to compare 

mixture models with different number of latent classes (Lo, Mendel, Rubin, 2001; Muthén, 

2003). The LMR statistic tests k – 1 classes against k classes. Therefore, it can be considered as a 

likelihood ratio test between models with different number of latent classes. A significant chi-

square value (p < .05) indicates that the k – 1 class model has to be rejected in favor of the k-

class model. A non-significant chi-square value (p > .05) suggests that a model with one fewer 

class is preferred. For example, in the case where 2- and 3-class models are compared, the null 

hypothesis states that a random sample was drawn from a mixture distribution with two classes, 

and the alternative hypothesis states that the sample has been drawn from a mixture distribution 

with 3-classes.  

Furthermore, attention should be given to the shape and location of the different 

estimated class trajectories to indicate whether each latent class is distinct and whether the latent 
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classes identified are meaningful (Kreuter & Muthén, 2006; Nagin and Tremblay, 2001). 

Moreover, Nagin and Tremblay (2001) indicated that the addition of a new group to the model 

might result in the splitting of a larger group into two smaller groups with similar trajectories, 

which is not informative. Therefore, when inspection of the graphs suggested that a model with 

more classes indicated the existence of similar classes of small theoretical importance, the model 

with fewer and distinct classes was preferred.  

Finally, the posterior probabilities and the entropy value were taken under consideration 

to indicate whether the classes in the final model were distinct (Jedidi et al., 1997). Posterior 

probabilities determine the most likely class for each child. For a classification in a specific class 

to be reliable, children must have high posterior probabilities for belonging to a specific class 

and low posterior probabilities for belonging to the other classes. Furthermore, the average 

posterior probabilities can be used to check for the precision of classification and therefore 

indicate the degree to which the classes are distinguishable. In addition, the entropy value, which 

is a standardized summary measure based on the posterior class membership probabilities 

derived from each model, was used to judge the classification accuracy of placing participants 

into classes and the degree of separation between classes (Muthén, 2000; Ramaswamy et al., 

1993). Entropy can be represented as follows (Ramaswamy et al., 1993): 

EK = 1 –(Σi Σk –pik lnpik) / n lnk 

where pik is the estimated conditional probability for individual i in class k, and n is the sample 

size. Entropy can range from zero to one, and a higher entropy value is preferred because it 

indicates clear classification and greater power to predict class membership. Furthermore, 

entropy is a function of the number of classes, which suggest that a model with as many classes 

as observations would have an entropy value of one. 
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Joint probabilities  

In the third part of the analysis, the internalizing and externalizing groups identified with 

LCGA were entered in a joint mixture model in Mplus to investigate for joint probabilities 

between the two types of symptoms (Nagin & Tremblay, 2001; Muthén, 2000). The joint model, 

which is a generalization of LCGA, provides joint probabilities that assign membership in 

trajectory groups across behaviors (Nagin & Tremblay, 2001). The joint probabilities place each 

child in either a co-occurring group or a group characterized as higher in one behavior and lower 

in the other. In Mplus, the intercept, linear and quadratic terms derived from the final latent 

classes for internalizing and externalizing symptoms were entered to specify different classes. 

For example, to specify a chronic co-occurring group, the intercept, linear and quadratic term 

from the high internalizing group and the intercept, linear and quadratic terms from the high 

externalizing group were combined to specify one joint class. Therefore, children who share 

common growth parameters for both high internalizing and high externalizing problems were 

identified in the chronic co-occurring class.  

Thus, the joint analysis is based on the same principles as LCGA and assigns group 

membership taking into account longitudinal change over time (Muthén, 2000). Figure 2 

demonstrates how this approach works. After identifying the classes based on the intercept, 

linear and quadratic terms for internalizing and externalizing problems, the same growth 

parameters are used to combine the different classes derived for internalizing and externalizing 

problems (Muthén, 2000). As shown in the figure, this model uses all longitudinal measurements 

and links the two behaviors of interest across the entire period of observation. Furthermore, this 

type of procedure is preferred over simple cross-tab analysis because it is based on latent classes 

and also provides posterior probabilities (Muthén, 2000; Nagin & Tremblay, 2001), which can be 
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used to measure entropy and also to indicate which groups exhibit low probability. In short, this 

analytical approach enables the identification of specific groups of individuals based on the 

combined level of problem behaviors and emotions they exhibit over time. 
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Figure 2. Joint occurrence analysis.   
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Identification of antecedents distinguishing group membership  

 Multinomial logistic regression analyses were used to identify antecedents that 

discriminate among individuals with divergent pure or co-occurring developmental trajectories. 

Multinomial Logistic Regression is appropriate when the dependent variables are unordered 

categorical, such as the differential trajectory groups derived from this study. The analysis 

included the three antecedents as independent variables - temperament, cognitive functioning, 

and familial environment - controlling for demographics, and SES and medical risk indexes. 

Outcomes associated with different group membership 

 The different groups were compared in terms of sixth grade outcomes using Analysis of 

Covariance (ANCOVA) in SPSS. The independent variable reflected the different trajectory 

groups. The dependent variables (DVs) reflecting risky behaviors were the study’s child 

delinquency reported by mothers, the study’s child delinquency reported by the child and the 

child’s friend, and delinquency committed by friends as reported by the study’s child and the 

child’s friend. The DVs also included behaviors with peers: whether the child is asocial with 

peers or excluded by peers. The ANCOVA analyses tested whether there were statistically 

reliable mean differences among the trajectory groups after adjusting the DVs for differences on 

covariates. Demographic contrasts, such as gender, were also included in all sets of analyses. 

Results  

As mentioned in the previous section, the first part of the analysis used the LCGA 

method to assign children to different trajectory classes for internalizing and externalizing 

problems separately. After these analyses, the LCGA method was used to join the different 

trajectory classes representing distinct externalizing and internalizing latent classes to investigate 

co-occurrence. These analyses resulted in the normative and high risk pure or co-occurring latent 
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classes. After the identification of the final groups the analyses that followed used (1) 

multinomial logistic regression to compare the final higher risk groups to the normative group in 

terms of antecedents, (2) multinomial logistic regression to perform specific comparisons among 

the higher risk groups, (3) ANCOVAs to compare the higher risk groups to the normative group 

in terms of third grade outcomes, and (4) ANCOVAs to identify the group at higher risk for 

maladaptation during early adolescence. Because many comparisons were conducted a stringent 

alpha level of p < .01 was selected to reduce the chance of Type I error. 

Descriptive statistics 

 Table 1 reports the means and standard deviations for externalizing problems from age 2 

to age 12. An inspection of the means suggests that there is a decrease in the average number of 

externalizing problems with age. In average, children exhibited high externalizing problems 

early in development and exhibited lower levels of externalizing problems as they approached 

early adolescence. Table 1 also shows the means and standard deviations for internalizing 

problems from age 2 to age 12. However, in contrast to the means for externalizing problems, the 

means for internalizing problems did no vary as much and seemed to remain relatively stable 

across development. Table 1 also reports the Cronbach’s alphas for externalizing and 

internalizing problems across the different measurement periods. The Cronbach’s alphas for 

externalizing problems ranged from .73 to .79, and for internalizing problems from .58 to .70. 

Therefore, internalizing problems were less internally consistent compared to externalizing 

problems. 
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Table 1. Means, Standard Deviations (SD), Ranges, and Internal Reliabilities for Externalizing 

and Internalizing Problems. 

 N α Mean SD Min. Max. 

Externalizing - 24 months 1171 .75 4.17 2.72 0 18 

Externalizing - 36 months 1167 .75 4.08 2.68 0 18 

Externalizing - 54 months 1070 .78 3.10 2.61 0 16 

Externalizing - kindergarten  1058 .77 2.62 2.49 0 15 

Externalizing – grade 1 1028 .79 2.28 2.45 0 15 

Externalizing – grade 3 1022 .74 1.97 2.12 0 13 

Externalizing – grade 4 1022 .74 1.75 2.04 0 12 

Externalizing – grade 5 1017 .75 1.61 2.08 0 13 

Externalizing – grade 6 1022 .73 1.51 1.96 0 13 

Internalizing - 24 months 1171 .58 1.16 1.26 0 8 

Internalizing - 36 months 1167 .60 1.41 1.42 0 11 

Internalizing - 54 months 1070 .62 1.60 1.51 0 8 

Internalizing - kindergarten 1058 .64 1.44 1.52 0 8 

Internalizing – grade 1 1028 .62 1.61 1.54 0 10 

Internalizing – grade 3 1022 .68 1.64 1.70 0 12 

Internalizing – grade 4 1022 .65 1.54 1.62 0 11 

Internalizing – grade 5 1017 .67 1.68 1.71 0 10 

Internalizing – grade 6 1022 .70 1.55 1.75 0 11 
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Externalizing problem trajectories 

 To further investigate the average trajectories of externalizing problems, a general 

quadratic growth curve model was estimated (fig. 3). As shown in figure 3, there was a decrease 

in externalizing problems across time. The unstandardized intercept (i = 4.306, SE = .076, p < 

.001), linear slope (s = -.488, SE = .024, p < .001), and the quadratic acceleration term (q = .021, 

SE = .002, p < .001) were all significant. In addition, the unstandardized residual intercept (i = 

5.231, SE = .286, p < .001), linear slope (s = .351, SE = .029, p < .001), and quadratic 

acceleration term (q = .002, SE = .001, p < .001) were also significant. These findings indicate 

that there was significant variability at the initial levels of externalizing problems and in terms of 

change over time. Therefore, it was concluded that not all children in the sample followed the 

same patterns of externalizing problems.  

 

Figure 3. Quadratic growth model for externalizing problems.  
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To identify the optimal number of trajectories for externalizing problems, models with 

one to six groups were estimated with the use of LCGA. As mentioned in the analysis section, 

the best fitting model was selected based on the lowest BIC, the LMR statistic, and by inspection 

of the different classes. As shown in table 2, the BIC scores kept decreasing up to the 5 class 

model. However, the six-group model had a higher BIC suggesting that the 5 class model fit the 

data better. Moreover, the LMR statistic fell out of significance for the 6-class model indicating 

that the better fitting model was the 5-class model. Additionally, inspection of the graphs 

suggested that the 6 class model split the lower class into two smaller groups, which was of 

limited theoretical importance. In contrast, the five class model indicated the existence of 5 

distinct classes each representing a different developmental pattern (fig. 4). Based on the 

convergence of these criteria, the decision was taken that the 5 class model represented the 

sample best. Furthermore, the mean probability score for the five externalizing groups ranged 

from .77 to .94 and the entropy value was .76, suggesting that the classes were well separated.  

 

Table 2. Model Fit Statistics for Externalizing Problems  

 Externalizing problems 

Classes BIC Entropy LMR 

1 40296.17 N/A N/A 

2 35855.40 .87 p < .001 

3 34527.37 .85 p < .001 

4 34127.92 .79 p < .001 

5 33920.43 .76 p = .03 

6 33929.27 .72 p = .62 
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Figure 4. Final LCGA model for externalizing problems.   
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The trajectory groups identified with LCGA are shown in figure 4 and the unstandardized 

intercepts, linear and quadratic terms in Table 3. Children in the low externalizing problems 

group (n = 302) exhibited some externalizing problems early on, which declined to almost zero 

across time. A quarter of the sample was in this low externalizing problems trajectory group, 

suggesting that a large number of children only engaged in some externalizing behaviors early in 

development, but refrained from such behaviors after late childhood. Children in the moderate 

desister externalizing problems group accounted for 38.2% of the sample (n = 467). This class 

represented the largest class of children in the sample. Furthermore, this group is a good 

depiction of the overall quadratic growth curve shown in figure 3, suggesting that this group is a 

good representation of average levels of externalizing problems. Children in the moderate 
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externalizing problems group (n = 131), represented one tenth of the sample and started at the 

same levels as the moderate desister externalizing problems group, but remained at moderate 

levels for externalizing problems across the 10 year developmental period. Children in the high 

desister externalizing problems group represented 18% of the sample (n = 220). The high 

desister externalizing problems group started at high levels of externalizing problems but 

desisted to low levels across time. Therefore, even though children in the high desister group 

started at higher levels of externalizing problems early in development than the moderate group, 

they were at lower risk than the moderate group for exhibiting externalizing problems. Children 

in the chronic externalizing problems group (n = 103) started higher on externalizing problems in 

comparison to any of the other groups and remained high on externalizing problems, with a 

quadratic deceleration across the 10 year period. This chronic group represented the smaller class 

and accounted for 8.4% of the sample, and this group is considered to be the higher risk group. 

 

Table 3. Unstandardized Growth Factor Parameter Estimates and Standard Errors (SE) for 

Externalizing Problems 

Groups Intercept Linear Slope Quadratic Slope 

Low 2.44(.085)** -.304(.056)** .007(.008) 

Moderate desister 3.96(.052)** -.183(.021)** .002(.002) 

Moderate 3.97(.180)** -.057(.021) .005(.003) 

High desister 6.42(.074)** -.082(.022)** -.007(.003)* 

Chronic 7.54(.057)** .010(.019) -.005(.002)* 

Note:  *p ≤ .01; **p ≤ .001 
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Table 4 shows the gender and ethnicity differences for the different groups. According to 

this table, the different groups were not differentiated in terms of ethnicity, but some gender 

differences emerged. More specifically, the low group had more females compared to males and 

the chronic group was overrepresented by males. 

Internalizing problem trajectories 

As with externalizing problems, a quadratic growth curve was estimated for internalizing 

problems. As shown in figure 5, there was an increase in internalizing problems early in 

development which stabilized over time with only a small quadratic deceleration. The intercept (i 

= 1.224, SE = .035, p < .001), linear slope (s = .118, SE = .015, p < .001), and the quadratic 

deceleration term (q = -.009, SE = .001, p < .001) were all significant. The residual intercept (i = 

.959, SE = .066, p < .001), linear slope (s = .110, SE = .011, p < .001), and the quadratic term (q 

= .001, SE = .001, p < .001) were significant as well, indicating significant variability in the 

intercept, and the linear and quadratic terms. 

 

Table 4. Group break down by Gender and Ethnicity for Externalizing Problems  

Groups  Male 

n = 631 

Female 

n = 592 

x2(1) 

 

White 

n = 948 

Minority

n = 275 

x2(1) 

 

Low 131 171 8.17** 242 60 1.18 

Moderate desister 242 225 .01 372 95 1.23 

Moderate 72 59 .60 99 32 .28 

High desister 116 104 .11 163 57 1.47 

Chronic 70 33 11.05** 72 31 3.42 

Note:  *p ≤ .01; **p ≤ .001 
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Figure 5. Quadratic growth model for internalizing problems. 

 

Models with one to five groups were estimated with LCGA to identify the optimal 

number of trajectories for internalizing problems. The BIC statistic changed dramatically from 

class 2 to class 3, but the change was much smaller from class 3 to class 4, which suggests that 

the biggest improvement in fit occurred from the 2-class model to the 3-class model (Table 5). In 

addition, the LMR statistic fell out of significance for the 4-class model suggesting that the 3 

class model better fit the data. Moreover, the four and five class models indicated the existence 

of two and three, respectively, very similar low classes of small theoretical importance. 

Accordingly, the more parsimonious 3-class model was selected. In addition, the mean 

probability score for the three internalizing groups ranged from .87 to .90 and the entropy was 

.76, suggesting that the classes in the three group model were well separated. 
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Table 5. Model Fit Statistics for Internalizing Problems  

 Internalizing problems 

Classes BIC Entropy LMR 

1 31868.72 N/A N/A 

2 29162.75 .81 p < .001 

3 28519.71 .76 p < .001 

4 28418.53 .69 p = .347 

5 28338.42 .69 p = .133 

 

Figure 6 shows the groups identified in the three class model, and Table 6 shows the 

unstandardized intercept, linear and quadratic slopes for the different classes. Children in the low 

internalizing problems group represented 34.3% of the sample (n = 421). The low internalizing 

problems group started low on internalizing problems and remained low across the 10 year 

period suggesting that one third of the sample exhibited very low internalizing problems from 

infancy to early adolescence. In addition, the low internalizing problems group had no significant 

linear or quadratic terms indicating that this group remained constant over time. Children in the 

moderate internalizing problems group represented approximately half the sample (47.4%, n 

=579), suggesting that moderate levels of internalizing problems might be normative. Children in 

group 3, the high internalizing problems group, represented 18.3% of the sample (n = 223). This 

group started at higher levels of internalizing problems as compared to the other two groups and 

showed an increase over time. Therefore, around one fifth of the sample was at risk for 

exhibiting high internalizing problems from infancy to early adolescence. 
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Figure 6. Final LCGA model for internalizing problems.  

High, 18.3% 
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Table 6. Unstandardized Growth Factor Parameter Estimates and Standard Errors (SE) for 

Internalizing Problems  

Groups Intercept Linear Slope Quadratic Slope 

Low .64(.087)** -.019(.052) -.002(.007) 

Moderate 1.28(.057)** .079(.020)** -.005(.002)** 

High 2.31(.076)** .126(.018)** -.008(.002)** 

Note:  *p ≤ .01; **p ≤ .001 
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Table 7. Group Break Down by Gender and Ethnicity for Internalizing Problems 

Groups  Male 

n = 631 

Female 

n = 592 

x2(1) 

 

White 

n = 948 

Minority 

n = 275 

x2(1) 

 

Low 238 183 .95 326 95 .01 

Moderate 287 292 1.47 443 136 .33 

High 106 117 4.11* 179 44 .97 

Note:  *p ≤ .01; **p ≤ .001 
 

Table 7 shows the gender and ethnicity differences for the different groups. According to 

this table the different classes were not differentiated in terms of ethnicity, and more girls than 

boys were identified in the high internalizing group. 

Joint occurrence 

 Initially a 15-class model representing all possible classes between the 3-class model for 

internalizing and the 5-class model for externalizing problems (3 x 5) was included in the joint 

occurrence analysis. Table 8 shows the probabilities indicating joint occurrence among the 

different externalizing and internalizing groups based on this analysis. Also note that Table 8 

assigns numbers from 1 to 15 to the different groups resulting from the analyses.  

The entropy for the 15 group model identified in Table 8 was .72, which is considered to 

be good. However, some identified groups had very low probabilities. Specifically, groups 4, 9, 

12, and 13 had probabilities, between .50 to .59, suggesting that around half of the children in 

each of these classes did not fit the category they were assigned. Moreover, a large percentage of 

these children could also fit in either group 8 or group 14. Groups 2, 3, 6, 7, 8, 10, 11, and 14 had 

good posterior probabilities between .71 to .80, which indicated that these classes were well 

separated from the rest of the sample, and groups 1, 5, and 15 had probabilities between .86 and 
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.90, indicating that these classes were very well separated by the rest of the classes (NICHD 

Early Child Care Research Network, 2004). To ensure that the different groups were distinct 

from one another groups 4, 9, 12, and 13 were excluded from the analyses. Therefore, the 

intercept, linear and quadratic terms representing these classes were not included in the joint 

analyses, and the children in these low probability classes were forced to identify with a different 

class. Table 9 shows the resulting groups from this analysis. According to this table, the number 

of children in groups 7 and 10 increased substantially, suggesting that most of the children from 

the dropped groups identified with these classes. Moreover, the chronic co-occurring group did 

not change at all, and the rest of the groups only changed by a very small percentage. The 

entropy for the 11 group model was .77 suggesting that the classes in the 11- group model were 

more distinct than the 15-group model. Furthermore, the BIC for the 11-class model (BIC = 

62569.22) was lower in comparison to the BIC for the 15-class model (BIC = 62845.02) 

indicating that the 11-class model better represented the data. 

Low-normative risk groups:  

Groups 1, 2, 5, and 6 (Table 9) are considered to be of low or normative risk because they 

exhibit low or moderate desisting externalizing problems, and low or moderate internalizing 

problems. Therefore, these children exhibit low or normative levels of emotional and behavioral 

problems. Children in group 1 represented 17.1% of the sample (n = 209), and scored low in both 

internalizing and externalizing problems. Children in group 2 represented 13.1% of the sample (n 

= 160), and exhibited no signs of internalizing problems and moderate desisting externalizing 

problems. Children in group 5 represented 8.1% of the sample (n = 99), and exhibited no signs of 

externalizing problems and moderate internalizing problems. Children in group 6 represented  
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Table 8. Initial group Probabilities of Pure and Co-occurring Problems (N = 1223)  

 Internalizing problems 

 Low Moderate High 

Externalizing problems:    

Low  .1701 .0876 .01311

Moderate desister  .1322 .1327 .03012

Moderate  .0563 .0928 .04613

High desister  .0194 .0709 .04714

Chronic  .0165 .04510 .04515

Note:  The numbers 1-15 assign initial group membership 

 

 

Table 9. Final Probabilities of Pure and Co-occurring Problems (N = 1223)  

 Internalizing problems 

 Low Moderate High 

Externalizing problems:    

Low  .1711 .0815 .0239

Moderate desister  .1312 .1366 0 

Moderate  .0743 .1517 0 

High desister  0 0 .11810

Chronic  .0194 .0528 .04511

Note:  The numbers 1-11 assign final group membership 
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13.6% of the sample (n = 166), and exhibited moderate signs of internalizing problems and 

moderate desisting externalizing problems. 

Pure externalizing problems: 

Children in groups 3 and 4 exhibited different levels of externalizing problems, but no 

signs of internalizing problems. Children in group 3 (7.4%, n = 91), the moderate pure 

externalizing problems group, scored moderately on externalizing problems and continued 

exhibiting moderate externalizing problems across time. Children in group 4 (1.9%, n = 23), the 

chronic pure externalizing problems group, exhibited high externalizing problems across time. 

Children in the chronic pure externalizing problems group were at higher risk for externalizing 

problems in comparison to the pure moderate externalizing problem groups. 

Pure internalizing problems: 

Children in group 9 exhibited pure internalizing problems. These children (2.3%, n = 28) 

scored high on internalizing problems early on and exhibited some increase over time. 

Combined internalizing and externalizing problems: 

Children in groups 7, 8, 10 and 11 exhibited different levels of combined internalizing 

and externalizing problems. Children in group 7 (15.1%, n = 185) scored moderately on both 

internalizing and externalizing problems. Children in group 8 (5.2%, n = 63) scored moderately 

on internalizing problems and high on externalizing problems across development. Children in 

group 10 (11.8%, n = 144) scored high on internalizing problems and exhibited high desisting 

externalizing problems. Children in group 11 (4.5%, n = 55) scored high on both internalizing 

and externalizing problems, and these children were at high risk for exhibiting chronic 

internalizing and externalizing problems. 
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For the following analyses, in line with the study’s hypothesis, the low/normative risk 

groups (groups 1, 2, 5, and 6) were collapsed to indicate a composite group exhibiting 

low/normative levels of internalizing and externalizing problems. This group was used as a 

normative comparison or reference group. Therefore, the antecedent and outcome analyses 

proceeded to compare 8 groups. The first group was the collapsed low/normative group, 

representing 51.8% (n = 634) of the sample. The rest of the groups remained as they were in 

Table 8: the pure moderate externalizing group, the pure chronic externalizing problems group, 

the moderate co-occurring group, the moderate internalizing-chronic externalizing group, the 

pure internalizing problems group, the high internalizing-high desisting externalizing group, and 

the chronic co-occurring group. 

Table 10 reports the gender and ethnicity differences for the final groups. According to 

this table, the different groups did not differ significantly in terms of ethnicity, and therefore 

ethnicity was not included in further analyses. The groups exhibiting pure forms of externalizing 

problems (both moderate and chronic) were overrepresented by males, and the same was true for 

the group exhibiting moderate internalizing-chronic externalizing problems. 

Antecedents 

Table 11 shows the means and Standard Deviations (SD) for the antecedents for the 

whole sample, and Table 12 the means and Confidence Intervals (CI) for the antecedents 

differently for the 8 final groups. The analyses proceeded to compare the low/normative group to 

the rest of the groups with the use of multinomial logistic regression.  
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Table 10. Group Break Down by Gender and Ethnicity for the Final Groups  

Groups  Male 

n = 631 

Female 

n = 592 

x2(1) 

 

White 

n = 948 

Minority 

n = 275 

x2(1) 

 

Low/normative 306 328 2.81 502 132 1.01 

Pure moderate externalizing 57 34 4.44* 64 27 2.69 

Pure chronic externalizing 18 5 6.55** 19 4 .34 

Moderate co-occurring 96 89 .01 139 46 .60 

Moderate internalizing-

chronic externalizing 
41 22 4.59* 43 20 3.10 

Pure internalizing 15 13 .04 24 4 1.08 

High internalizing-high 

desisting externalizing 
65 79 2.40 118 26 1.62 

Chronic co-occurring 33 22 1.56 39 16 1.37 

Note:  *p ≤ .01; **p ≤ .001 
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Table 11. Means and Standard Deviations (SD) of the Study’s Variables  

Measured variable Mean SD 

Antecedents:   

SES risk .74 1.17 

Medical risk 2.06 1.30 

Home 36.96 4.06 

Temperament 3.25 0.44 

Bayley Mental Scale 100.06 12.80 

Outcomes:   

Asocial with peers 0.74 0.62 

Excluded by peers 0.58 0.67 

Study’s child Risky behaviors (mother reports) 7.25 4.32 

Child’s Risky behaviors (friend and child reports) 2.30 1.81 

Friend’s Risky behaviors (friend and child reports) 3.76 2.66 
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Table 12. Means and 95% Confidence Intervals (CI) for Antecedents Based on the Final Groups 

(N=1223).  

Internal./External. SES risk Med. risk Home Bayley Temperament

low/normative .56(±.07) 1.89(±.07) 37.62(±.27) 101.59(±.94) 3.19(±.02) 

pure moderate 

externalizing 

.81(±.19) 2.43(±.23) 35.93(±.92) 99.44(±2.52) 3.26(±.05) 

pure chronic 

externalizing 

1.04(±.44) 2.44(±.44) 34.91(±1.54) 91.58(±4.76) 3.39(±.12) 

moderate co-

occurring 

.93(±.17) 2.16(±.20) 36.33(±.62) 97.71(±1.96) 3.26(±.05) 

moderate intern.-

chronic extern. 

1.44(±.35) 2.30(±.35) 34.32(±1.21) 96.85(±3.07) 3.37(±.09) 

pure internalizing .25(±.27) 1.71(±.47) 38.59(±1.31) 106.39(±4.74) 3.22(±.11) 

high intern.-high 

desisting extern. 

.73(±.17) 2.28(±.21) 37.27(±.58) 99.62(±2.13) 3.34(±.05) 

chronic co-

occurring 

1.38(±.37) 2.33(±.21) 35.59(±1.19) 96.30(±3.66) 3.42(±.09) 
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Deviations from the normative group in terms of antecedents: 

 The multinomial regression comparing the low risk group to the other seven groups was 

significant, x2(42, N = 1223) =  165.72, p < .001. Table 13 incorporates odd ratios to compare 

each higher risk group to the low-normative reference group. In general, odds ratios reflect the 

odds likelihood of being in one group over the other, based on the level of the independent 

variable.  

 

Table 13. Multinomial Logistic Regression Analyses Comparing the Higher Risk Groups to the 

Low-normative Group in terms of Antecedents (N=1223) 

 Group comparisons based on Odds ratios 

 8 vs 1 7 vs 1 6 vs 1 5 vs 1 4 vs 1 3 vs 1 2 vs 1 

Gender  1.53 .83 1.36 2.03 1.08 3.08 1.78 

SES risk 1.45** 1.08 .75 1.31 1.13 .96 .97 

Medical risk 1.17 1.23** .92 1.15 1.12 1.25 1.33** 

Home environment .97 1.01 1.03 .89** .96 .90* .90** 

Difficult temperament 2.55** 2.06 1.30 2.03 1.29 2.23 1.28 

Bayley .98 .99 1.03 1.00 .98 .96 1.00 

Note: comparisons are based on odds ratios; *p ≤ .01; **p ≤ .001. Group 1 is the low/normative 
group; Group 2 is the pure moderate externalizing group; Group 3 is the pure chronic 
externalizing group; Group 4 is the moderate co-occurring group; Group 5 is the moderate 
internalizing chronic externalizing group; Group 6 is the pure internalizing group; Group 7 is 
the high internalizing-high desisting externalizing group; Group 8 is the chronic co-occurring 
group.  
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Risk indexes. A one unit increase in SES risk was associated with a higher likelihood of 

being in the chronic co-occurring group compared to the normative group. One unit increase in 

medical risk was associated to a higher likelihood of being in the high internalizing-high 

desisting externalizing group and to the pure moderate externalizing group compared to the 

normative group. 

Antecedents. Children who experienced a more negative home environment were more 

likely to be in the moderate internalizing chronic externalizing group, the pure chronic 

externalizing group, and the pure moderate externalizing group, compared to the normative 

group. Children with more difficult temperament were more likely to be in the chronic co-

occurring group, compared to the normative group. The Bayley scale did not have an effect on 

the likelihood of group membership. 

Specific comparisons: 

After comparing each group to the normative group, the analyses proceeded to compare 

the higher risk groups based on the study’s hypotheses. With the use of multinomial regression 

the analysis proceeded to compare: (1) the three groups representing the chronic externalizing 

problems group: the chronic co-occurring, the pure chronic externalizing group, and the 

moderate internalizing chronic externalizing group, (2) the three groups representing the high 

internalizing problems group: the pure internalizing group, the chronic co-occurring group, and 

the high internalizing-high desisting externalizing group, and (3) the pure internalizing to the 

pure chronic externalizing problem groups.  

No significant differences were found between the chronic co-occurring group, the pure 

chronic externalizing problems group, and the moderate internalizing-chronic externalizing 

problems group according to the multinomial regression, x2(12, N = 141) =  12.43, p = .41. 
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Therefore, antecedents did not differentiate between the three groups at high risk for 

externalizing problems.  

Significant differences were found when comparing the chronic co-occurring group to 

the pure internalizing problems group and the high desister externalizing chronic internalizing 

group, x2(12, N = 83) = 32.56, p < .001, although none of the comparisons was significant at the 

.01 level. However, there was some indication that higher SES risk was associated to a greater 

likelihood of being in the chronic co-occurring group compared to the pure internalizing 

problems group (odds ratio = 2.24, p = .03), and the high internalizing-high desisting 

externalizing group (odds ratio = 1.36, p = .05). Furthermore, children with more difficult 

temperament were more likely to be in the chronic co-occurring group compared to the pure 

internalizing problems group (odds ratio = 4.44, p = .05). These findings are only presented as 

additional information and will not be further interpreted because the alpha level for the current 

study was set at .01. 

Significant differences were also found when comparing the pure internalizing and the 

pure chronic externalizing groups, x2(6, N = 51) = 29.80, p < .001. The only significant 

difference at the .01 level was that children with more cognitive deficiencies were more likely to 

be in the pure chronic externalizing group than the pure internalizing group (odds ratio = .88, p = 

.01). Furthermore, there was some indication that males were more likely to belong to the pure 

chronic externalizing group in comparison to the pure internalizing problems group (odds ratio = 

10.39, p = .02), and that children who experienced a more negative home environment were 

more likely to be in the pure chronic externalizing group compared to the pure internalizing 

group (odds ratio = .75, p = .03). As mentioned only the findings significant at the .01 alpha level 

are going to be interpreted. 
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Outcomes 

Table 11 shows the means and Standard Deviations (SD) for the outcomes for the whole 

sample, and Table 14 shows the means and confidence intervals for the outcome variables 

differently for the final 8 groups. Analysis included different ANCOVAs for the child and friend 

risky behaviors, and for the different behaviors with peers, controlling for gender, SES risk, and 

medical risk. Table 15 uses the standardized mean difference statistic (Cohen’s d), as an effect 

size to compare the higher risk groups to the normative group (Cohen, 1988). The effect size was 

computed as the difference between the means of the two groups under comparison (after these 

means were adjusted for the covariate effects) divided by the root mean squared error for the 

particular model. Cohen’s d is a scale-free measure of the separation between two group means. 

After comparing the higher risk groups to the normative group, the analyses proceeded to 

identify the group at higher risk for exhibiting risky behaviors, having friends who exhibited 

risky behaviors, and for exhibiting negative peer behaviors.  

Risky behaviors: 

According to Table 15, the three chronic externalizing problem groups and the pure 

moderate externalizing problems group engaged in more risky behaviors, based on both mother 

and child/friend reports, and had more friends who committed risky behaviors. None of the other 

groups were significantly different from the low/normative group. To identify the group at higher  

risk for committing risky behaviors and for having friends who committed risky behaviors, a 

new set of ANCOVA analyses were performed to compare the four groups who differed 

significantly from the low-normative group, the pure moderate externalizing problems group, the 

pure chronic externalizing problems group, the chronic externalizing-moderate internalizing 

group, and the chronic co-occurring group. As with previous analyses, the analysis comparing  
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Table 14. Means (CI) for Outcomes Based on the Final Groups (N=1223).  

 

Internalizing/Externalizing 

Friend risk Child risk 

Friend/child 

Child risk 

mother 

Asocial 

 

Excluded 

 

low/normative  3.39(±.17) 2.06(±.11) 6.02(±.25) .62(±.03) .42(±.03)

pure moderate externalizing  4.96(±.66)     

    

    

    

    

     

   

3.05(±.49) 9.46(±.86) .71(±.09) .77(±.15)

pure chronic externalizing 5.40(±1.64) 3.44(±1.09) 9.29(±2.09) 1.07(±.29) .94(±.37)

moderate co-occurring 3.67(±.35) 2.29(±.23) 7.62(±.58) .77(±.07) .72(±.09)

moderate internalizing-chronic 

externalizing 

4.79(±.06) 3.01(±.52) 11.68(±1.52) .78(±.15) .76(±.19)

pure internalizing 2.73(±.68) 1.56(±.41) 4.99(±1.31) .99(±.23) .48(±.17)

high internalizing-high desister 

externalizing 

3.75(±.39) 2.22(±.27) 7.41(±.58) .94(±.09) .72(±.11)

chronic co-occurring 4.87(±.94) 3.08(±.52) 11.23(±1.41) 1.25(±.21) 1.07(±.21)
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Table 15. ANCOVA Analyses Comparing the Higher Risk Groups to the Low-normative Group (N=1223)  

   Group comparisons based on effect sizes (Cohen’s d) 

  F pη2 8 vs 1 7 vs 1 6 vs 1 5 vs 1 4 vs 1 3 vs 1 2 vs 1 

Friend risky behaviors          6.10** .04 .18** .04 -.09 .15* .02 .26** .21**

Child risky behaviors 

(child/friend report) 
4.97**         

       

          

.03 .19** .02 -.11 .15* .03 .27** .20**

Child risky behaviors 

(mother report) 
27.80** .14 .24** .06 -.05 .25** .07 .13** .15**

Asocial with peers  11.35** .06 .29** .15** .19** .05 .05 .19** .02 

Excluded by peers 11.53** .06 .27** .13** .03 .12** .12** .21** .14**

Note: the group comparisons are based on Cohen’s d; *p ≤ .01; **p ≤ .001. Group 1 is the low/normative group; Group 2 is the pure 
moderate externalizing group; Group 3 is the pure chronic externalizing group; Group 4 is the moderate co-occurring group; Group 
5 is the moderate internalizing chronic externalizing group; Group 6 is the pure internalizing group; Group 7 is the high 
internalizing-high desisting externalizing group; Group 8 is the chronic co-occurring group.  
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the four groups included different ANCOVAs for the child and friend risky behaviors, 

controlling for gender, SES risk, and medical risk. No significant differences were found for 

friend risky behaviors (F(3, 232) = .38, pη2 = .005, p = .76), or for risky behaviors engaged by 

the study’s child as reported by the child and friends (F(3, 232) = .31, pη2 = .004, p = .82), or for 

risky behaviors engaged by the study’s child as reported by the mothers (F(3, 232) = 2.93, pη2 = 

.04, p = .04).  

Behaviors with friends:  

Peer exclusion. To identify the groups more at risk to be excluded by peers the analysis 

proceeded to compare the groups of children who scored higher than the normative group (Table 

15): the pure moderate externalizing group, the pure chronic externalizing group, the moderate 

co-occurring group, the moderate internalizing chronic externalizing group, the high 

internalizing-high desisting externalizing group, and the chronic co-occurring group. The 

ANCOVA comparing these groups in terms of peer exclusion was significant (F(5, 551) = 4.20, 

pη2 = .04, p < .001). Significant differences were only found when comparing the chronic co-

occurring group to the rest of the groups. The findings suggested that the chronic co-occurring 

group scored higher on peer exclusion in comparison to the high internalizing-high desisting 

externalizing group (d = .31, p < .001), the moderate internalizing chronic externalizing group (d 

= .31, p < .001), the moderate co-occurring group (d = .32, p < .001), the pure moderate 

externalizing group (d = .28, p < .001), and the pure chronic externalizing group (d = .14, p = 

.01) 

Asocial behaviors with peers. To identify the groups more at risk to be asocial with peers 

the analysis proceeded to compare the groups of children who scored higher than the normative 

group (Table 15): the pure chronic externalizing group, the pure internalizing group, the high 
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internalizing-high desisting externalizing group, and the chronic co-occurring group. The 

ANCOVA comparing these groups in terms of peer exclusion was not significant (F(3, 242) = 

1.76, pη2 = .02, p = .16), suggesting that there were no between group differences in terms of 

asocial behavior with peers.  

Chapter 5 - Discussion 

The present study makes unique contributions by investigating the development of 

combined and distinct internalizing and externalizing problems within a Latent Class Growth 

framework. In addition to providing information for the development of internalizing and 

externalizing problems separately, the findings make four distinct contributions to the 

investigation of pure and co-occurring problem behaviors and emotions, they: (1) provide 

information on the developmental pathways of pure and co-occurring internalizing and 

externalizing problems, (2) identify antecedents related to co-occurrence or their pure 

counterparts, (3) identify outcomes related to pure and co-occurring problems, and (4) provide 

empirical evidence for the taxonomy of combined and distinct internalizing and externalizing 

problems (Angold and Costello, 1993; Rutter & Sroufe, 2000). Each of these contributions will 

be discussed after a discussion of the development of externalizing and internalizing problems. 

Finally, the strengths, limitation, future directions, and implications of the investigation will be 

addressed.      

Development of externalizing problems 

On average children exhibited moderate levels of externalizing behaviors initially and 

these behaviors declined over time. This average trajectory for externalizing problems is 

congruent with previous findings that suggest children tend to exhibit higher levels of 
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externalizing problems early in development and that externalizing problems decrease to low 

levels by school entry (e.g. Tremblay, 2000; Gilliom & Shaw, 2004).  

The latent class growth analysis identified five latent classes for externalizing problems, 

with children exhibiting low, moderate desisting, moderate, high desisting, and chronic 

externalizing problems. Children in the moderate desisting and the low externalizing problem 

groups resembled the normative growth of externalizing problems as previously described, 

starting higher in externalizing problems early in development and then desisting over time (e.g. 

Tremblay, 2000). Furthermore, the high desister group was also a low risk group by early 

adolescence, even though children in this group exhibited higher externalizing problems early in 

development compared to most of the study’s children. Children in the moderate and chronic 

group were at higher continuous risk than the other three groups, with the chronic group being 

the higher risk group. In general, the latent classes identified with the use of the LCGA method 

are incongruent with previous research that found externalizing problems to remain stable across 

time for all children, and indicates the existence of different groups of individuals following 

distinct trajectories of externalizing problems across time (Loeber et al., 1993; Patterson, 1994). 

However, the findings do suggest that children in the chronic and moderate groups exhibited 

continuing and stable externalizing problems across time. Furthermore, the different classes 

identified indicate that initial levels of externalizing problems might not be a good indicator for 

identifying children who remain at risk for exhibiting externalizing problems. These findings 

indicate that using single summary statistics, such as correlations, to investigate longitudinal 

change is problematic and provides further evidence for using person oriented methods that take 

longitudinal change into account, such as LCGA (Nagin & Trembley, 2001; Muthén, 2000, 
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2001). Indeed, this study was able to capture increased diversity through LCGA and found 

greater heterogeneity than prior studies. 

Similar to the current study, two previous studies used LCGA to investigate the 

development of physical aggression and conduct problems beginning in infancy, and both of 

these studies identified groups exhibiting normative levels of problem behaviors, groups 

exhibiting high and decreasing problem behaviors, and a group exhibiting chronic problem 

behaviors (NICHD Early Child Care Research Network, 2004; Shaw et al., 2003). In addition to 

these groups, a moderate group exhibiting moderate levels of externalizing problems across 

development emerged in the current investigation. The identification of the moderate and the 

chronic groups propose the existence of two groups at high risk for exhibiting continuous 

externalizing problems, although they differ in the severity of externalizing problems they 

exhibit across time. Furthermore, the chronic externalizing problems group was identified by 

studies investigating the development of mother and teacher reported externalizing problems 

from infancy to childhood and childhood to adolescence using the LCGA method (Broidy et al., 

2003; Loeber & Hay, 1997; Nagin, Farrington, & Moffitt, 1995; Nagin & Tremblay, 1999; 

NICHD Early Child Care Research Network, 2004; Shaw et al., 2003; Tremblay et al., 1999). 

Therefore, the existence of the chronic group has been replicated for different developmental 

periods and across different informants. Identifying this chronic externalizing problems group is 

important because this group of children resembles a group of individuals described as the life 

course persistent group (Moffitt, 1993; Patterson, 1982). These individuals are considered to be 

at the higher risk for developing psychopathology, for following a path of deviant and delinquent 

behaviors, and for committing the majority of crimes in society (Moffitt, 1993). The chronic 
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group represents a small percentage of the whole population exhibiting pathological levels of 

externalizing problems across development (Moffitt, 1993). 

Development of internalizing problems 

On average, internalizing problems showed some increase over time. This finding 

follows previous research that internalizing problems gradually increase after the age of two 

(Kaslow, Brown, & Mee, 1994; Vasey, Crnic, & Carter, 1994). In terms of latent classes, the 

majority of the sample exhibited either low or moderate levels of internalizing problems from 

infancy to early adolescence. A minority of the sample, the high internalizing problems group, 

started higher than the low and moderate groups and exhibited increased levels of internalizing 

problems across the 10 year period. This finding provides evidence for the existence of a high 

internalizing problems group as suggested by previous research (Duggal, Carlson, Sroufe, & 

Egeland, 2001). Children in the low and moderate internalizing problem groups were at lower 

risk in comparison to children in the high internalizing problems group and because they 

represented the majority of the sample were considered to exhibit normative levels of 

internalizing problems (Achenbach, Conners, Quay, Verhulst, & Howell, 1989). The current 

study is the first to use the LCGA method to investigate the development of internalizing 

problems, and additional studies are needed to establish more support for how different classes 

of children exhibit internalizing problems across time.  

Therefore, the investigation suggests that internalizing problems may start at high levels 

beginning in the second year of life and that children who exhibit high levels of internalizing 

problems early in life are more at risk for exhibiting continuous and increasing internalizing 

problems. One previous study investigated the developmental pathway of internalizing problems 

beginning in infancy using latent growth analysis and also suggested that internalizing problems 
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might appear as early as the second year of life (Gilliom & Shaw, 2004). This information is 

important because very little is known about the development of internalizing problems early in 

life (Gilliom & Shaw, 2004; Keiley et al., 2000). The implication of this finding is that 

interventions for internalizing problems need to start as early as the second year of life to prevent 

the continuation of these symptoms later in life. Furthermore, previous research provided 

evidence of the importance of taking into account the different changes in the trajectories of 

psychopathology (Lahey et al., 1995), and the trajectory for the high internalizing problems 

group suggests that internalizing problems increase until the age of 7 and then these problems 

tend to stabilize. This finding might indicate that implementing interventions after this point in 

development might be too late because of the possibility that internalizing problems might have 

already reached their peak around the age of seven. In addition, the trajectory changes identified 

in the current study are in contrast to previous research that found internalizing problems to 

increase during early adolescence (Bongers et al., 2003; Twenge & Nolen-Hoeksema, 2002). 

Developmental pathways of pure and co-occurring problems 

On average externalizing problems decreased and internalizing problems increased over 

time. This inverse growth relationship is consistent with previous research investigating the 

average development of internalizing and externalizing problems (Achenbach, Howell, Quay, 

Conners, 1991; Gilliom & Shaw, 2004; Tremblay et al., 1996). The current study is the first to 

investigate the co-occurrence of internalizing and externalizing problems within a latent class 

growth analysis framework, LCGA. In this way, there are no previous findings to compare the 

different distinct or combined internalizing and externalizing classes identified.  

However, the current study does support the idea that internalizing and externalizing 

problems can co-occur throughout development (Achenbach, 1993; Angold, Costello, & Erkanli, 
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1999; Caron & Rutter, 1991; Gilliom & Shaw, 2004; Keiley et al., 2000; Lilienfeld, 2003; 

Youngstrom, Findling, & Calabrese, 2003), and complements previous studies that identified 

groups of children exhibiting pure internalizing and externalizing problems and co-occurring 

internalizing and externalizing problems (Epkins, 2000; Evans & Frank, 2004; Keiley et al., 

2003; Reitz, Dekovic, & Meijer, 2005; Youngstrom, Findling, & Calabrese, 2003). In addition, 

the present study lends additional support for the existence of a chronic co-occurring group as 

suggested by studies investigating the average trajectories of internalizing or externalizing 

problems (Gilliom & Shaw, 2004; Keiley et al., 2000). Moreover, as previous research 

suggested, the current study finds that co-occurrence might have an early age of onset (Loeber & 

Keenan, 1994; Newman et al., 1998). Therefore, children embark on pathways to pure or co-

occurring internalizing and externalizing problems as early as the second year of life, and 

therefore interventions on pure or combined externalizing and internalizing problems need to be 

initiated early in life.  

Furthermore, the present study’s findings are unique because LCGA enabled the 

identification of heterogeneous developmental patterns of pure or combined internalizing and 

externalizing problems within a dynamic framework by taking trajectories of change into 

account. The majority of previous studies have investigated point by point change or average 

trajectories of internalizing and externalizing problems over time (Nagin & Tremblay, 2001), 

although the LCGA method offers a more comprehensive view of co-occurrence. In terms of 

latent classes, the present study identified different groups exhibiting low/normative 

externalizing and internalizing problems, pure moderate externalizing problems, pure chronic 

externalizing problems, moderate co-occurring externalizing and internalizing problems, 

moderate internalizing and chronic externalizing problems, pure internalizing problems, high 
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internalizing and high desisting externalizing problems, and chronic co-occurring internalizing 

and externalizing problems. The existence of these groups provide support for the idea that the 

co-occurrence between internalizing and externalizing problems is complex, and previous studies 

that failed to identify latent classes for pure and combined internalizing problems may be 

misleading (Keiley et al., 2003).  

Demographic differences 

 No ethnicity differences were found for the current study, following previous research 

which examined the growth of internalizing and externalizing problems from infancy to 

childhood (Gilliom & Shaw, 2004). Furthermore, as previous research suggested, boys were at 

higher risk for developing chronic externalizing problems, and girls were at higher risk for 

developing high internalizing problems (Achenbach et al., 1991; Broidy et al., 2003; NICHD 

Early Child Care Research Network, 2004).  

In terms of joint occurrence, previous research provided evidence that males are at higher 

risk for exhibiting co-occurring internalizing and externalizing problems (Graham & Rutter, 

1973; Keiley et al., 2003; Somersalo, Solantau, & Almqvist, 1996). However, the present study 

did not replicate this finding, suggesting that girls and boys are at similar risk for exhibiting 

chronic co-occurring internalizing and externalizing problems. Furthermore, according to the 

study’s findings, more males compared to females exhibited pure chronic externalizing problems 

and moderate internalizing-chronic externalizing problems, suggesting that males are at higher 

risk for exhibiting chronic externalizing problems and low or moderate levels of internalizing 

problems. Therefore, studies finding more males compared to females tend to exhibit chronic 

externalizing problems (e.g. Broidy et al., 2003; NICHD, 2004) provide incomplete evidence 

because of not taking the existence of co-occurrence into account. 
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Antecedents related to co-occurrence or their pure counterparts 

The current study suggested a number of antecedent differences when comparing the low 

normative group to the higher risk groups. Of particular importance from a prevention viewpoint 

was the finding that early indices of familial socio-economic status and the child’s difficult 

temperament differentiate children who are at risk for developing chronic co-occurring 

internalizing and externalizing problems from normative groups. Therefore, the identification of 

children at high risk for continuous behavioral and emotional problems may be possible during 

the first years of life based on the child’s environment and temperamental characteristics. 

Furthermore, these findings suggest that both environmental and child antecedents should be 

taken under account to understand the development of general psychopathology characterized by 

the combination of continuous internalizing and externalizing problems. 

Previous research indicated that children who come from low SES families are more 

likely to be at higher risk for both internalizing and externalizing problems (Lipsey & Derzon, 

1998; Keenan et al., 1997; Keiley et al., 2000), and SES has been considered as a general stressor 

for psychopathology (Dodge et al., 1994; Duncan, Brooks-Gunn, & Klebanov, 1994; McLoyd, 

1990). Therefore, exposure to SES risk early in life and exposure to the higher stressful life 

events associated with low SES might result in higher general psychopathology for exhibiting 

co-occurring internalizing and externalizing problems (Conger et al., 1992; Deater-Deckard et 

al., 1998). This finding provides evidence for Angold and Costello’s (1992) suggestion that one 

possible explanation for the co-relation between internalizing and externalizing problems in 

children is that it represents undifferentiated responding to stress. In addition, a large number of 

studies have found an association between difficult temperament measured during the first two 

years of life and later internalizing and externalizing problems (Bates, Bayles, Bennett, Ridge, & 
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Brown, 1991; Earls & Jung, 1987; Gilliom & Shaw, 2004; Keenan, Shaw, Delliquardi, 

Giovanelli, & Walsh, 1998; Sanson, Oberklaid, Pedlow, & Prior, 1991). However, according to 

the current study’s findings, difficult temperament may be a general risk for psychopathology 

and might be a good indicator for identifying children at high risk for exhibiting co-occurring 

internalizing and externalizing problems. Therefore, the additive effects of high difficult 

temperament and low SES early in life might contribute to the dysregulation of both internalizing 

and externalizing symptoms setting the stage for children to develop co-occurring chronic 

internalizing and externalizing psychopathology, but not necessarily single form 

psychopathology, such as pure externalizing and pure internalizing problems. 

Another important finding based on the antecedent analysis was that the pure chronic 

externalizing group exhibited more cognitive deficiencies compare to the pure internalizing 

group. Finding differences between the pure externalizing and the pure internalizing groups is 

essential for understanding the unique characteristics of each type of disorder and for improving 

prevention and treatment efforts (Oland & Shaw, 2005). For example, it has been proposed that 

different treatments need to be administered to children exhibiting pure externalizing problems 

and children exhibiting pure internalizing problems (Pliszka, 1989), and the current findings 

might provide support for a need to pay attention to the cognitive deficiencies for children who 

exhibit pure chronic externalizing problems compared to children who exhibit pure internalizing 

problems. Furthermore, it is important to identify children at differential risk for exhibiting pure 

externalizing problems versus pure internalizing problems early in life from an intervention stand 

point, and the current findings suggest that an additional factor that needs to be taken under 

consideration is the children’s cognitive abilities during the first two years of life.  
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Moreover, children who were at higher risk for exhibiting externalizing problems, but 

low or normative levels of internalizing problems were the children who were exposed to a more 

negative early familial environment compared to the normative group. This finding might 

suggest that a negative home environment predisposes children at risk for externalizing 

problems, but not internalizing problems. As suggested by previous research, children who 

exhibit high externalizing problems early in life may influence their parents negatively, resulting 

to parents being less involved and providing a less positive environment to these children (Shaw 

et al., 2003). Eventually, a negative home environment may result in the continuation of 

externalizing problems across development. Therefore, the current investigation provides 

evidence for another factor that might be more strongly related to externalizing problems 

compared to internalizing problems, and also contradicts previous research that found the home 

environment to be related to high externalizing, high internalizing, and co-occurring internalizing 

and externalizing problems (Duggal, Carlson, Sroufe, & Egeland, 2001; Ge et al., 1996; Keiley 

et al., 2003; Moffitt, 1993; Shaw, Owens, Vondra, Keenan, & Winslow, 1996).  

Outcomes related to pure and co-occurring problems 

The current study also investigated how the different classes were related to early 

adolescent outcomes. Such an investigation is important because previous studies’ failure to 

measure co-occurrence may have lead to the erroneous belief that a single disorder instead of a 

combination of these disorders leads to a specific outcome (Angold and Costello, 1993). For 

example, the current study showed that the children at higher risk for exclusion by peers were 

those who exhibited chronic co-occurring problems. This finding indicates that the combination 

of internalizing and externalizing problems might act as a general risk for being rejected by peers 

(Rudolph et al., 1994). For example, it may be that children who are anxious and withdrawn as 
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well as aggressive might be regarded as more annoying by peers, compared to children who are 

just aggressive (Keiley et al., 2003).  

On the other hand, children in most of the risk groups were more asocial with peers, 

compared to the normative group. Therefore, being asocial with peers might be a common 

maladaptive behavior for pure and combined internalizing and externalizing problems. Both 

children with internalizing and externalizing problems may have poor social skills with peers, 

and therefore both groups of children tend to exhibit more asocial behavior with peers (Kennedy, 

Spence, & Hensley, 1989; Oland & Shaw, 2004). Children exhibiting externalizing symptoms 

tend to exhibit impulsive and undercontrolled behaviors toward peers, which are considered as 

asocial behaviors from peers (Calkins, Gill, & Wilford, 1999; Pope et al., 1991), whereas 

children exhibiting internalizing problems tend to be withdrawn and avoidant and because of that 

they do not engage in friendly relations with peers and also their peers perceive them as asocial 

(Oland & Shaw, 2004; Rudolph et al., 1994). Furthermore, asocial behavior with peers was the 

only outcome that differentiated the pure internalizing group from the normative group, 

suggesting that this type of behavior maybe a core part of children exhibiting internalizing 

problems.  

In addition to the peer behaviors, risky behaviors during early adolescence were also 

included as possible maladaptive outcomes. The current study suggested that children exhibiting 

pure moderate externalizing problems and children exhibiting chronic externalizing problems, no 

matter their trajectories of internalizing problems, were at higher risk for exhibiting risky 

behaviors and for having friends who also engaged in risky behaviors. These findings follow 

previous evidence that individuals exhibiting high externalizing problems during childhood and 

adolescence are at higher risk to be associated with delinquent peers and to engage in risky 
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behaviors (Broidy et al., 2003; Curran, Stice, & Chassin, 1997; Moffit, 1993; Patterson et al., 

1992). Furthermore, the current results indicate that following a path of stable and continuous 

externalizing problems might set the stage for interacting with other deviant peers and also 

engaging in deviant behaviors. Therefore, the continuation of externalizing problems across time, 

and not necessarily the levels or severity of externalizing problems, may be used to explain 

deviant associations and deviant behaviors later in life. Also, these differences were identified at 

age 12, which suggests that engagement in risky behaviors and the association with deviant peers 

might be initiated by early adolescence. Moreover, research has provided evidence that anxiety 

and depression in the absence of externalizing problems may serve as a protective factor against 

later externalizing problems, for being affiliated with delinquent peers, and for engaging in risky 

behaviors (Fite, Colder, & O’ Connor, 2006; Ialongo et al., 1996). These findings might explain 

why children exhibiting high internalizing problems, but who did not exhibit continuous 

externalizing problems were not differentiated from the low risk groups in terms of risky 

behaviors.  

Informing taxonomy 

That high levels of co-occurrence between different disorders were detected may indicate 

that revisions of the taxonomy of constructs are needed (Angold and Costello, 1993; Rutter & 

Sroufe, 2000). The definitions of individual externalizing and internalizing problems might be 

inappropriate, and definitions might need to also reflect different classes of distinct or combined 

internalizing and externalizing problems (Achenbach & Quay, 1989; Angold and Costello, 1993; 

Rutter & Sroufe, 2000). Although the study’s findings are not intended to provide a definitive 

taxonomy for behavioral and emotional problems, the findings provide new information in terms 

of the taxonomy of these syndromes. In addition, the findings of the current study suggest that 
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more empirical studies investigating joint occurrence are needed because investigating the 

phenomenon of co-occurrence is essential for the developmental psychopathology approach and 

has implications for the validity of current and future classification systems.  

The existence of heterogeneous classes fits well with previous theories which proposed 

that co-occurrence should be regarded as a distinct syndrome (Angold & Costello, 1992; 

Lilienfeld, 2003; O’Connor et al., 1998). The current study served to identify one group of 

children with distinct development patterns who are most at risk for exhibiting high continuous 

internalizing and externalizing problems. It has been suggested that children exhibiting combined 

internalizing and externalizing problems experience the highest level of risk factors and have 

worse developmental outcomes compared to cases with pure internalizing or externalizing 

problems (Kovacs, 1997; Nottleman & Jensen, 1995; Oland & Shaw, 2004). The current study’s 

findings provide partial support for this idea. The chronic co-occurring group was the only group 

differentiated from the normative group in terms of difficult temperament and SES risk. 

Therefore, both child and environmental risk factors might place a child at risk for general 

psychopathology as reflected by the occurrence of both internalizing and externalizing problems. 

Furthermore, the chronic co-occurring group was differentiated from the rest of the groups 

because it was at higher risk for being excluded by peers, which might suggest that these 

children did not attain the necessary socio-developmental milestones to associate with peers. 

However, these children were at similar risk to be asocial with peers, engage in risky behaviors 

and have friends who engage in risky behaviors as children in other groups. Therefore, the 

current study provides partial evidence that co-occurrence is related to higher maladjustment 

compared to pure internalizing or externalizing problems. In conclusion, the findings provide 

support for a unique group of children who are born in socio-economic adversity and start life by 
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exhibiting difficult temperament in the form of negative emotionality, high intensity, and low 

adaptability. Their exposure to adverse environmental conditions and their early difficult 

temperament sets the stage for the development of chronic externalizing and internalizing 

problems, which then leads to the engagement of deviant behaviors, the association with deviant 

peers, being rejected by peers, and being asocial with peers. 

Also, the investigation identified two groups of children exhibiting high pure 

externalizing and pure internalizing problems. These groups of children only represent a small 

percentage of the study’s sample and suggests that exhibiting pure problem behaviors or 

emotions might only represent a minority of children compared to children exhibiting some form 

of combined internalizing and externalizing problems. The pure externalizing problem group 

exhibited lower cognitive abilities in comparison to the pure internalizing problem group, and 

lower cognitive abilities have been associated to a host of negative outcomes, including 

following a course of delinquent behavior (Moffitt, 1993). Actually, the pure externalizing 

problem group was at high risk to engage in deviant behaviors during early adolescence, was at 

high risk to be affiliated with deviant peers, and was also rejected by peers. Therefore, these 

findings suggest that the pure chronic externalizing problem group might be at higher risk for 

maladaptation compared to the pure internalizing group. Furthermore, the pure internalizing 

problems group seemed to be at low risk for most of the early adolescent outcomes considered in 

this study. According to Oland and Shaw’s (2005) socio-developmental milestone model 

children exhibiting high internalizing problems but low externalizing problems are more likely to 

exhibit isolative behavior, and to be withdrawn and avoidant because of the internalizing 

problems they exhibit, such as depression, anxiety, behavioral inhibition, and negative affect. 

Furthermore, because of these characteristics children exhibiting pure internalizing problems are 
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less likely to be involved with delinquent peers and less likely to exhibit continuous externalizing 

symptoms. The study’s findings fit with this description because children in the pure 

internalizing group tended to be asocial with peers, but did not exhibit delinquent acts in 

comparison to the reference group and they were less likely to have friends who exhibited risky 

behaviors. 

Additionally, the study’s findings can inform previous research concerned with the life 

course persistent externalizing problems group (Moffitt, 1993). The life course persistent 

externalizing problems group, which is a group of individuals exhibiting severe chronic 

externalizing problems, can be differentiated based on the levels of internalizing problems they 

exhibit. Much research has focused on finding possible ways to identify these children who 

might be responsible for the majority of crimes committed in society (e.g. Frick & Ellis, 1999), 

and the present study offers an additional perspective. That the chronic externalizing group can 

be differentiated based on their levels of internalizing problems demonstrates that not all the 

children in the chronic externalizing group share the same characteristics, at least in term of the 

emotions and anxiety they display. A child who is at higher risk for displaying continuous 

withdrawal, anxiety, fearfulness, depression, hyperactivity, aggression, defiance, and destructive 

behavior is probably very different from a child who only displays pure externalizing problems.  

Furthermore, the study suggests that high internalizing problems can also be 

differentiated based on the levels of externalizing problems children exhibit. These are important 

findings because little information is available for the development of internalizing problems 

early in life (Duggal, Carlson, Sroufe, & Egeland, 2001; Keiley, Bates, Dodge, & Pettit, 2000). 

The analyses further indicated that most of the children exhibiting high internalizing problems 

belong in the group exhibiting high internalizing problems but high desisting externalizing 
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problems. This group of children was more likely to have experienced medical problems early in 

life in comparison to the normative group, which might suggest that these children responded to 

their medical problems with high externalizing behaviors early on, but continuing internalizing 

problems across time. Children in this group were also of low risk to engage in risky behaviors 

or associate with delinquent peers. However, these children were at higher risk than the 

normative group to be asocial and excluded by peers. 

Strengths, limitations, and future directions 

Strengths of this investigation included a large sample of children followed from birth to 

early adolescence. The data from birth to age 2 enabled the investigation of early antecedents and 

the nine data points available for externalizing and internalizing problems enhanced the 

reliability and flexibility of the longitudinal analyses (Singer & Willett, 2003). Furthermore, the 

antecedent and outcome data were based on multiple informants and multiple methods (Allen, 

McElhaney, Kuperminc, & Jodl, 2004).  

The investigation also offers a number of methodological advances. Researchers have 

been using statistical methods, such as correlations, clinical cutoff scores, cluster analysis, and 

factor analysis, to identify syndromes that tend to co-occur in the individual (Achenbach, 

Conners, Quay, Verhulst, & Howell, 1989); however these approaches are not built to take 

longitudinal change into account and at most these methods only test the association of two 

assessment periods (Nagin & Tremblay, 2001). LCGA has a number of advantages when 

compared to these methods because it investigates co-occurrence within a dynamic framework 

by taking trajectories of change into account, by investigating non-linear change, and by 

including all the available longitudinal data (even incomplete data) in the analysis. Furthermore, 

the latent variables used in LCGA have the potential to reduce measurement errors. 
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More recently the advent of latent growth models in Hierarchical Linear Modeling 

(HLM) and Structural Equation Modeling (SEM) enabled the estimation of the average 

trajectories of different behaviors, and the investigation of the codevelopment of different 

domains by relating their trajectories (Bryk & Raudenbush, 1992; Willett & Sayer, 1996). 

However, these models assume that individual curves within each behavior are relatively 

homogeneous and that growth trajectories in the model arise from a single multivariate normal 

distribution, which masks the presence of distinct subgroups. On the other hand, LCGA enables 

researchers to identify different latent classes by modeling a mixture of distinct multivariate 

distributions or latent classes (Muthén, 2000; Nagin & Tremblay, 2001). Furthermore, based on 

the heterogeneous trajectories of each latent class and by taking longitudinal change into 

account, LCGA also estimates the joint occurrence between distinct latent classes of different 

behaviors. The current study with the use of LCGA was able to: (1) look at more narrowly 

defined patterns of co-occurrence, (2) investigate latent classes of pure and co-occurring 

problems, and (3) take into account the course and development of pure and co-occurring 

problems (Keiley et al., 2003; McConaughy & Skiba, 1993; Verhulst & van Der Ende, 1993). 

An alternative method to LCGA was developed by Muthén and Shedden (1999). This 

method, called General Growth Mixture Modeling (GGMM) is an extension of LCGA because it 

adds random effects to the parameters which define the different groups’ mean trajectories. Thus, 

GGMM allows the trajectories of individuals within groups to vary around the group’s mean 

trajectory. However, according to Nagin and Trembaly (2005) the addition of the variability 

parameters makes the model more complicated and more technically demanding. Furthermore, 

these authors suggest that the addition of variability parameters raises issues about what 

constitutes a group. For LCGA a group is a collection of individuals who follow approximately 
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the same developmental trajectory, but for GGMM a latent class is a population of 

heterogeneous individuals who can also be described by a single probability distribution. 

Because the current study was interested in identifying unique trajectories representing groups of 

individuals the LCGA method was more suitable for the investigation. However, GGMM has a 

number of advantages. One advantage of GGMM is that fewer groups are generally required to 

specify a satisfactory model. Furthermore, the major advantage of GGMM is that by allowing the 

investigation of variability within classes, researchers can test whether antecedents operate 

differently for different classes, but also antecedents can be used to investigate within class 

variation (Muthén & Muthén, 2006). Future studies with the use of GGMM can investigate for 

example not only how difficult temperament might be related to the development of distinct 

classes, but also whether difficult temperament can explain the variability of children within a 

latent class. Such an investigation has the potential to enhance the investigation of individual 

differences. 

 One limitation of the current study was the relatively low internal consistency of the 

internalizing scale. The lower internal consistency of the internalizing scale in comparison to the 

externalizing scale might provide an argument for why externalizing problems were found to be 

more important in the antecedent and outcome analyses. However, some factors which were 

included in the analyses, like delinquency, might be more related to externalizing problems 

compared to internalizing problems. Another possible limitation might be that the externalizing 

and internalizing problem trajectory analyses only relied on mother reports. However, parents are 

considered to be a critical source of their offspring behavior (Achenbach, Conners, Quay, 

Verhulst, & Howell, 1989; Shaw et al., 2003). In addition, mothers might be more observant of 
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their children’s internalizing symptoms compared to teachers or other informants (Keiley et al., 

2000).  

 Furthermore, the current study included an overall measure of difficult temperament. 

However, according to previous research examining distinct traits of temperament may be 

important to differentiate between internalizing and externalizing problems. For example, the 

temperamental trait of resistance to control is more strongly related to the development of 

externalizing problems, and the temperamental trait of fearfulness is more strongly related to 

internalizing problems (Bates et al., 1991; Keiley et al., 2002). Therefore, future researchers 

should consider using different temperamental components when investigating the development 

of pure or co-occurring internalizing and externalizing problems. In addition, temperament has 

been found to interact with home environment, and future research might consider using an 

interactive model approach to investigate the interactions between temperament and home 

environment and their effect on pure or co-occurring internalizing and externalizing problems 

(Gilliom & Shaw, 2004).  

Moreover, the current study used a community sample to investigate co-occurrence, and, 

although studies of general population samples are recommended (Caron & Rutter, 1991), 

investigating co-occurrence in high risk and clinical samples is also important as a higher rate of 

co-occurring disorders may be identified (Angold, Costello, & Erkanli, 1999). In addition, the 

study investigated longitudinal change from age 2 to age 12, and as a result the study’s findings 

may not apply to adolescents or adults. Therefore, future studies which provide more of a life 

span perspective are needed. For example, Moffitt (1993) identified a group of children 

exhibiting externalizing problems only during adolescence; however the current study was not 

able to investigate whether this group exists due to the sampling period.  
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Additionally, the inclusion of more vulnerability or protective factors than those included 

in the current study might be important for future research. For example, genetic components 

may be related to the vulnerability of being in a co-occurring or pure internalizing and 

externalizing problem group (O’Connor et al., 1998). Moreover, considering factors external to 

the child, such as physical abuse or exposure to community violence, can provide further 

information for risk factors related to internalizing and externalizing problems (Lansford et al., 

2006; Luthar & Cicchetti, 2000). Also, the antecedents used in the current study did not 

differentiate between the three groups at high risk for externalizing problems, and the inclusion 

of other antecedents, like callous unemotional traits, parental psychopathology and genetic 

differences might suggest differences between these three groups (Dodge & Pettit, 2003). For 

example, the presence of callous-unemotional traits, which includes such characteristics as a lack 

of remorse for misdeeds, absence of empathy, narcissism, a callous use of others for one’s own 

gain, and a lack of emotionality, has been related to higher externalizing problems, although 

these traits suppress the development of internalizing problems (Frick & Ellis, 1999; Frick et al., 

1999). Therefore, the inclusion of multiple factors, including biological, individual, and 

sociocultural factors, is important for understanding psychopathology (Dodge & Pettit, 2003). 

Furthermore, taking into account specific types of aggression may be important for future 

research. For example, individuals exhibiting proactive compared to individuals exhibiting 

reactive aggression may differ in the levels of internalizing problems they exhibit (Ialongo et al., 

1996). Reactive aggression is described as a reactive or emotionally charged aggressive response 

characterized by a loss of behavioral control (Barratt, 1991), and the individual overreacts to 

minor provocation and is viewed as short tempered and volatile (Dodge, 1991). In addition, 

reactive aggression is characterized in part by feelings of remorse and by thought confusion 
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following the aggressive acts (Barratt, et.al., 1999). However, proactive aggression is considered 

as a purposeful, controlled aggressive display that is usually instrumental in nature (Stanford, et 

al., 2003). The proactive aggressor is often a bully to peers and a criminal threat to society 

(Dodge, 1991). Proactive aggressors use aggression for social gain and dominance and think of 

aggression as a positive behavior, and because of that they have no negative emotions when 

acting aggressively (Barratt, et.al., 1999). Because reactive aggressors have feelings of remorse 

and negative thoughts after engaging in an aggressive act they may experience more 

internalizing problems compared to proactive aggressors. Furthermore, proactive and reactive 

aggression may be used to differentiate between children who exhibit chronic externalizing 

problems.  

Finally, future research might consider investigating co-occurrence separately for boys 

and girls. A lot of research has suggested that males are at higher risk for developing 

externalizing problems, and females are at higher risk for developing internalizing problems 

(Achenbach et al., 1991; Broidy et al., 2003; NICHD Early Child Care Research Network, 2004). 

Therefore, different models of co-occurrence suggesting differential taxonomy may be identified 

if the two genders are investigated separately. 

Implications 

Externalizing and internalizing symptoms have negative effects on children, their 

families, and the communities they live in (Kazdin, 1993; Loeber & Keenan, 1994). 

Furthermore, the public costs associated with chronic externalizing and internalizing symptoms 

are tremendous, with co-occurring disorders having a higher cost to society compared to pure 

disorders (Cohen, 1998; Foster, Dodge, & Jones, 2003; Newman et al., 1998). Individuals 

exhibiting co-occurring disorders exceed individuals exhibiting pure disorders in terms of 
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chronic history of mental illness, higher use of treatments, more physical health problems, 

greater functional interference in daily life, more encounters with the justice system, 

unemployment, welfare dependence, and generally more impaired adaptation across domains 

such as work, education, health, and social-support networks (Armbruster & Kazdin, 1995; 

Kovacs, & Devline, 1998; Newman et al., 1998). Because of these reasons, an understanding of 

co-occurrence is essential. However, even though research has indicated the existence of pure 

and co-occurring forms of externalizing and internalizing problems, the evidence in the literature 

remain limited in many respects (Oland & Shaw, 2005), and inefficient evidence on the issue of 

co-occurrence may lead to ineffective treatments because of the complex and diverse nature of 

co-occurring disorders (Keilley et al., 2003; Newman et al., 1998). 

The current study provided findings on the developmental trajectories of different latent 

classes of children exhibiting normative, and pure or combined internalizing and externalizing 

problems, and how these differential latent classes are affected by different antecedents and are 

expressed during early adolescence. These findings may have the ability to inform the 

construction of intervention, prevention, and treatment programs for individuals exhibiting co-

occurring internalizing and externalizing problems. First of all, the investigation suggests that 

interventions may need to be individually tailored to specific subgroups of children, since 

children with co-occurring problems respond differently to treatment compared to children with 

pure behavioral or emotional problems (Pliszka, 1989). Therefore, the findings of this study have 

implications for treatment, since children exhibiting co-occurring internalizing and externalizing 

problems may benefit from more comprehensive treatments or from broad-band approaches to 

treatment, addressing both problem behaviors and emotions, compared to children with pure 

symptoms (Angold & Costello, 1993; Russo & Beidel, 1994). Even though multimodal 
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treatments are expensive, the cost to the individual and to society for not taking both 

externalizing and internalizing symptoms into account may be far more expensive (Newman et 

al., 1998). Furthermore, single-disorder interventions might not produce successful recovery to 

individuals with co-occurring disorders, although these interventions might be really important 

for children exhibiting pure externalizing or pure internalizing problems.  

In addition, as the antecedent analyses suggested children who live in low SES 

environment and also exhibit difficult temperament may be at higher risk for exhibiting co-

occurring problems. These findings can inform early interventions for identifying children at 

high risk for co-occurring problem behaviors and emotions. Also, the outcome analysis 

suggested that children who exhibit co-occurring problems might be more at risk for being 

rejected by peers. Based on this finding, social skill training early in life might help children with 

chronic co-occurring problems to deal with peers better and not be excluded by peers (Anderson 

et al., 2003; Brestan & Eyeberg, 1998), which might then suppress their development of co-

occurring symptoms. Numerous studies have linked peer rejection to both internalizing and 

externalizing problems across different developmental periods from kindergarten to adolescence 

(Coie et al., 1992; Dodge, Coie, & Brakke, 1982; Keiley, Bates, Dodge, & Pettit, 2000; Keiley et 

al., 2003; Wright, Zakriski, & Drinkwater, 1999). Therefore, the current study’s findings, in 

combination with previous research, might suggest that peer rejection can be regarded as both a 

risk for co-occurrence and a consequence of co-occurrence between internalizing and 

externalizing problems (Keiley et al., 2003; Wright, Zakriski, & Drinkwater, 1999). Based on 

this idea, taking into consideration the transactional relationship between peer relationships and 

co-occurring internalizing and externalizing problems across time might provide important 
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information of the development of co-occurrence, and ways to prevent the development of co-

occurrence. 

Moreover, a better understanding of what characterizes the life course persistent group 

would benefit the society as a whole because these individuals are responsible for the majority of 

crimes committed in society (Moffitt, 1993; Patterson, 1982). This small minority of persons (5-

8%) display chronic antisocial behavior and are responsible for over 50% of violent behaviors 

(Elliot, 1994; Moffitt, 1993). The current study’s suggestion that the life course persistent group 

can be differentiated in terms of the levels of internalizing problems they exhibit is important for 

designing individual interventions in trying to prevent lifelong severe antisocial behavior. For 

example, there might be a group of children who engage in chronic externalizing problems, but 

their engagement in these chronic aggressive behaviors, their inability to control their actions, 

and the social consequences coming from such behavior, makes them more vulnerable to 

experience anxiety and depression, which they then express in co-occurring internalizing and 

externalizing problems. In this way, internalizing and externalizing problems may mutually 

reinforce each other, and children exhibiting co-occurring internalizing and externalizing 

symptoms may be benefited more if both of these symptoms were treated. On the other hand, 

children displaying pure chronic externalizing problems might not feel negatively or guilty about 

their behavior because these children have failed to attain the socio-developmental milestones of 

self reflection and self evaluation, and tend to be more narcissistic and have a higher sense of 

self-esteem which prevents them from developing internalizing problems (Oland & Shaw, 2004). 

Therefore, children exhibiting pure externalizing problems may be benefited more if treatment is 

focused on characteristics associated with externalizing behavior, such as high self-esteem.  
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Finally, investigating the trajectories of behavioral and emotional problems over time is 

important because these findings may inform the timing of interventions (Dodge, 1993; Loeber 

& Farrington, 1994). The current study suggested that high pure and co-occurring internalizing 

and externalizing problems may start as early as the second year of life, and interventions early 

in life are important because psychopathology and many lifetime psychiatric disorders might 

have their roots in these problems early in life (Briggs-Gowan et al., 2003; Cohen et al., 1993; 

Costello, Egger, & Angold, 2005). Based on this idea, Dodge and Pettit (2003) suggested that it 

is important to carry interventions early in life before antisocial outcomes or other types of 

psychopathology become inevitable. Furthermore, early and continuous interventions have 

higher probability of success, which strengthens the idea that the earlier interventions take place 

the better chances the children at high risk for psychopathology might have (Dishion & 

Patterson, 1992).  

Implications for Developmental Psychopathology 

One of the major goals of the developmental psychopathology perspective is the 

identification of suitable methods to investigate the development and co-development of 

different psychopathological conditions. The present study offers further evidence that mixture 

modeling, and specifically LCGA, are important tools to be used for the identification of 

different latent classes of individuals exhibiting pure or combined symptoms. Furthermore, with 

the use of the LCGA method, the current study was able to provide information on the validity of 

classification systems, etiological theories, and treatment, which are of major importance for the 

developmental psychopathology approach (Angold & Costello, 1993; Keiley et al., 2003; Rutter 

& Sroufe, 2000). Also, the investigation provides some additional answers to the idea of co-
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occurrence which is considered as a major research challenge for developmental 

psychopathology (Rutter & Sroufe, 2000).  
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