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ABSTRACT 

Issues surroimding person-oriented approaches to the study of risk behavior served 

as the impetus for this research. Cluster analysis is one such person-oriented technique 

that allows for the identification and empirical classification of individuals based upon a 

specified set of factors. However, issues remain as to the most appropriate cluster 

analytic strategies to use when studying adolescent risk behaviors. The first goal of this 

study was to explore differences found when clustering adolescent risk behaviors at time 

1 and retaining the same groupings over time, compared with clustering at each point in 

time and examining the correspondence of the clusters. The second goal was to explore 

ways in which cluster analyses shed light on gender similarities and differences in the 

course and correlates of risk behaviors. Three waves of the National Youth Survey were 

used resulting in a final sample of 1391 (717 males, 674 females) individuals used in the 

cluster analyses. Using Ward's minimum-variance method, the optimal cluster solution 

yielded five clusters based upon the pseudo-T and consideration of group sample sizes. 

Results indicate differing pattems when individuals are allowed to re-cluster at each time 

period compared with maintaining the same clusters across time. Gender differences 

emerged; suggesting differential pattems associated with adolescent risk behaviors and 

the benefits of clustering separate samples of women and men. Implications for past and 

future research are discussed. 
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CHAPTER I 

INTRODUCTION 

Statement of Problem 

Coimtless delinquent acts, such as vandalism and tmancy, occur almost 

continually. The National Center for Juvenile Justice reports law enforcement agencies 

made 69,600 arrests for aggravated assault, 119,500 arrests for vandalism, and 176,200 

arrests for disorderly conduct in 1999 for persons under age 18 (OJJDP, 2000). In 2000, 

15.6% of 8' graders and 32.2 % of 10* graders reported using marijuana in the past year 

while 32.3% of 12* graders, 23.2 % of 10* graders, and 8.3% of 8* graders reported 

having "been drunk" in the past month (NIDA, 2000). As the incidences of adolescent 

risk taking behaviors remains prominent there is a continued need for effective 

intervention and prevention programs. However, traditional research techniques often 

fail to provide an accurate picture of the imderlying processes affecting adolescents risk 

behaviors and ignore individual differences (Bergman, 1997). As such, programs are 

being created that may not provide the best chance for reducing these risky behaviors. 

Developmental contextualism is a perspective about human development that 

takes an integrative, holistic approach to the multiple levels or organization that 

encompass each individual (Ford & Lemer, 1992). Utilizing such an approach has 

specific implications for conducting research related to adolescent risk behaviors and 

allows for individual differences to emerge. Key to the framework of developmental 

contextualism is the focus on diversity and context in both research and outreach 



endeavors. This focus on diversity points to the importance of considering gender 

differences in adolescent risk-taking behaviors. The basic tenets of developmental 

contextualism render unlikely the possibility for "one size fits all" explanations, so 

common in much of the current literature. As Chesney-Lind (1989) has argued, many of 

the studies on juvenile delinquency and the development of existing delinquency 

theories are overwhelmingly based on samples of young men. Further, these findings 

are assumed to be accurate for both genders. This tradition of assuming that norms for 

males translate into norms for females is antithetical to a feminist research approach 

which views gender as a basic organizing principle in the study of human development 

(Lather, 1991). Following this logic, the possibility for explaining female behavior 

based on male-dominated research is called into question. Although there has been more 

focus on gender and risk behavior during the last decade than previously (e.g.. Bell, 

O'Neal, Feng, & Schoenrock, 1999), many questions remain about the way in which 

young women's experiences may be different than those of young men. 

Although there is growing acceptance of the contextual-developmental meta-

theoretical view, the dilemma currently facing many developmental scientists is 

translating the assumptions of developmental contextualism into developmental 

research. An important implication relevant to developmental research is the distinction 

between variable-oriented and person-oriented approaches. As described by Loeber, 

DeLamatre, Keenan, and Zhang (1998), the cenfral focus of a variable-oriented approach 

is an examination of the strength of the relationship among variables across individuals. 

An assumption of this approach is that the measures of the relations among variables 



studied across individuals are valid for the relations among the variables within 

individuals (Magnusson, 1998). This assumption is not in agreement with basic tenets of 

developmental contextualism and the holistic view Magnusson and others advocate as a 

basis for understanding individual development. An alternative to a focus on variables 

is a person-oriented approach. The essential distinction of a person-approach analysis is 

that it shifts the focus to individual processes of development, identifying pattems that 

characterize subgroups of individuals rather than assuming that the same pattems are 

universally applicable (Magnusson, 1998). 

The issues associated with variable-oriented and person-oriented approaches 

served as the underlying motivation for the current study. Despite increased interest in 

the assumptions of developmental contextualism, it has not generally been the case that 

the operationalization of concepts and the design of research projects have been 

consistent with these assumptions. Based upon the above considerations, there were two 

primary goals of my dissertation research. The first goal was to demonstrate the 

information obtained from a person-oriented approach in the study of adolescent risk 

behaviors (i.e., delinquency, substance use and misuse). Specifically, different strategies 

were applied within a person-oriented framework in an effort to address various issues 

associated with longitudinal data and cluster analysis. The second goal was to explore 

the often overlooked adolescent female and the ways in which these techniques shed 

light on gender similarities and differences in the course and correlates of risk behaviors. 

As such, cluster analytic techniques were compared with gender as the cenfral focus. 



Literahare Review 

Adolescent Risk Behaviors 

Jessor (1998) defines adolescent risk behaviors as "behaviors that can, directly or 

indirectly, compromise the well-being, the health, and even the life course of young 

people" (p. 1). Much of the earlier research on adolescent risk behaviors was limited to 

what is often termed as "problem behaviors" which included delinquency, drug use, 

alcohol abuse, and early sexual activity. The examination of such behaviors has 

increased greatly over the past several decades. This attention has led to broader 

conceptualizations of risk behaviors to include, for example, tobacco use, risky driving, 

poor school performance, and health-compromising behaviors. 

Adolescence and Risk Taking 

The period of adolescence is often characterized as a time of autonomy seeking 

and experimentation in a variety of risk behaviors, often leading to illegal activities 

(Dryfoos, 1990). Many investigators concur that a certain amount of risk taking is a 

normal component of development. Moreover, they suggest that these behaviors often 

prove beneficial for adolescents when confronting the demands and psychosocial tasks 

of adolescence, as they help prepare the individual for the tasks of young adulthood 

(e.g., Amett, 1992; Baumrind, 1987; Shedler & Block, 1990). Johnston and colleagues 

(1991) conducted a nationally representative survey and found credible evidence that the 

majority of adolescents engage in some level of alcohol and substance use during the 



years. Similarly, they found that a majority of individuals participate in some level of 

delinquent behavior during their adolescent years. 

Substance Abuse 

Issues associated with substance abuse have receive considerable attention in the 

literature as the adolescent years are often the period when most drug use is initiated 

(Kandel, 1998). It has been estimated that most individuals begin using cigarettes, 

alcohol, and marijuana by the age of 20 (Kandel & Logan, 1984). Although smoking 

rates have declined among adults, rates have increased among adolescent populations 

(1998). 

Johnston et al. (1994) conducted a nationally representative survey, which 

revealed that 73% of high school seniors reported consuming alcohol, 62% had tried 

cigarettes, and 49% had fried some type of iUicit drug. Furthermore, 30% of 12* 

graders, 26.2 percent of 10* graders, and 14.1% of 8* graders acknowledged binge 

drinking (i.e., five or more drinks in a row) at least once within the previous two weeks 

(NIDA, 2000). As previously mentioned it has been argued that a certain amount of risk 

taking is both normative and necessary for successful identity development (Baumrind, 

1987; Shedler & Block, 1990). However when these behaviors are frequent, substance 

abuse has the potential to make an individual vuhierable to other risk behaviors such as 

driving while intoxicated, unprotected or unwanted sexual behaviors, violence, and the 

use of more illicit drugs (Schulenberg et al., 1996). 



Delinquency 

Official statistics and past research have demonsfrated that delinquent behavior 

and arrests increase during the adolescent years, peak around age 17 or 18, and then 

begin to decline (Hirschi & Gottfredson, 1983). Prior to this decline, countless 

delinquent acts are performed daily and become a routine way of life for many 

adolescents (Dryfoos, 1990). The Federal Bureau of Investigation (1993) reports that 

adolescent murder and manslaughter rose 128% from 1983 to 1993. Since then violent 

crimes have dropped considerably, 23% from 1995 to 1999 (OJJDP, 2000). However 

the estimated total number of juvenile arrests in 1999 (for those under age 18) was 

2,468,800 for all offenses including, violent crime, property crime, and nonindex 

offenses (OJJDP, 2000). 

Gender and Risk Taking 

In the past, research regarding female adolescent development has been largely 

overlooked (Marcia, 1980). As such, investigations on adolescent risk behaviors have 

been overwhelmingly based on samples of young men (Chesney-Lind, 1989). 

Commonly, these findings have been assumed to be accurate for both males and females 

(Rhodes &, Fischer, 1993). Such investigations have neglected to assess gender 

differences in pattems of risk behaviors and reasons for engaging in these behaviors. 

For example, Robbins (1989) demonsfrated the consequences of substance use to be 

more inwardly directed for women and outwardly directed for men. These findings 

support the gender differentiated "styles of deviance" perspective. 



Females have often been under-represented in longitudinal designs. Gender bias 

has been particularly strong in studies of conduct disorder and violent behavior where, 

until recently, females were omitted completely as participants (Cairns & Caims, 1994). 

However, the increases in female delinquent behaviors have hastened the need for in-

depth examinations. Adolescent females accounted for one fourth of all juvenile arrests 

in 1994 and 1995 (Snyder, 1996). Similarly, they accounted for 27% of all juvenile 

arrest in 1999 (OJJDP, 2000). Statistics such as these provide evidence for the expanded 

investigation of gender similarities and differences as they relate to the course and 

correlates of risk behaviors. 

Theoretical Overview 

Magnusson (1992) raised the issue of how researchers in social sciences use 

theory. He argued that investigators either focus on testing a theory or using a theory in 

explaining a phenomenon. Magnusson (1992) indicated that researchers sometimes 

become so involved in confirming theories and prediction that they lose sight of the real 

goal of understanding and explaining a phenomenon. He suggested "careful systematic 

analysis of a phenomenon" through observations and description in which contextual 

factors (e.g., psychological, biological, and social) are taken under consideration 

(Magnusson, 1992, p. 6). However, even within the inductive process, one's world view 

influences what one observes and how one describes and interprets observations, just as 

one's world view influences the deductive process (Lemer, 1986). Hence, it is important 

for the researcher to evaluate the phenomenon he or she is intending to investigate and 



determine whether it is best to begin with the deductive or inductive process. If 

observation and description are required, the researcher should begin at this point. 

However, if the phenomenon has been observed and described, it may be appropriate to 

begin with a theoretical basis. The world view of developmental contextualism provides 

the foundation for the current research. 

Developmental Contextualism 

Tobach and Greenberg (1984) identify the complex issues that provide the 

foundation for developmental contextualism. Developmental contextuaUsm provides an 

integrative, holistic approach to human development and addresses the multiple levels of 

organization that encompass each individual (Ford & Lemer, 1992). Due to this holistic 

nature, it negates the possibiUty for reductionism from one level to the next because each 

level is different, albeit consistent, with the others. To understand developmental 

outcomes it is helpful to utilize a perspective that acknowledges key concepts such as the 

context in which an individual develops and the reciprocal natiu-e of developmental 

processes (Belsky, Lemer, & Spanier, 1984; Bronfenbrenner, 1979; Lemer, 1978). 

Since context matters, the environments (i.e., family, school, peers) that surround 

an individual will effect how one develops. As an individual ages their social contexts 

become increasingly complex with varying influences at different developmental stages. 

Viewing development as a reciprocal process creates an atmosphere of continual 

interactions between an individual and his or her social contexts (Lemer & Spanier, 

1980; Sameroff, 1975). Although it is often common to discuss socialization as 
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unidirectional, it is inappropriate, as the individual is capable of influencing the context 

in which the socialization is taking place. For instance, just as a family influences a 

delinquent adolescent, a delinquent adolescent may have a dramatic impact on his or her 

parents, siblings, and other social networks - the influence is bi-directional. Taking a 

developmental contextual perspective allows one to examine both the developing child 

and the developing family (Hill & Mattesich, 1979). When bi-directionaUty is 

considered, the potential for a broader understanding of the individual and the family is 

enhanced. 

A perspective that views development as process acknowledges key assumptions 

of developmental contextualism. First, there are muhiple pathways to a specific outcome 

(i.e., equifinality), in addition to a variety of possible outcomes given similar beginnings 

(i.e., equipotentiality) (Ford & Lemer, 1992). Second, individuals are active agents 

capable of change and reorganization across time (i.e., plasticity) (Caims, 1979). 

Multiple Pathways to Risk Behaviors 

Two of the comerstones of developmental contextualism are the emphasis on 

diversity and the recognition that there are multiple pathways to a given outcome (Ogbu, 

1981; Ford & Lemer, 1992; Lemer, 1995). These developmental concepts have also 

received considerable attention in the delinquency related literature (e.g.. Elder, 1985, 

1996; Loeber & LeBlanc, 1990; Thomberry, 1997). For example, in the area of 

criminology attempts have been made to integrate developmental perspectives that 

employ techniques identifying within-subject changes. Moreover, attention is being 



focused on the examinafion of developmental processes and the significant information 

these provide in regard to contextual information for studies of offending and deviant 

behavior (Loeber & LeBlanc, 1990). 

These endeavors have illustrated that there is not one pathway leading to the label 

of juvenile delinquency. On the contrary, they have demonstrated muhiple pathways and 

frajectories that influence the severity and length of delinquency. Life course research 

has identified different deviant trajectories that consider the processes of activation, 

escalation, and desistance (Loeber & LeBlanc, 1990). Additionally, Moffitt (1993,1997) 

has made the distinction between early onset/life-course-persistent and later 

onset/adolescent-limited individuals. The scholar's research indicates that adolescents 

who engage in delinquent acts at a younger age are at an increased risk for persisting 

with these behaviors into adulthood. Conversely, adolescents who displayed later onset 

deviant behaviors were less likely to persist through adulthood and were more likely to 

"grow out of it" as they aged. Findings such as these highlight the need for longitudinal 

designs, have implications for the timing of prevention programs, and demonsfrate the 

variability across individuals. 

Implications for Research 

The basic tenets of developmental contextualism provide a complex and 

challenging way to think about development and what knowledge has been gained by 

fraditional research. An important implication relevant to developmental research is the 

distinction between variable-oriented and person-oriented approaches. As described by 
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Loeber et al. (1998), the central focus of a variable-oriented approach is an examination 

of the sfrength of the relationship among variables across individuals. However 

Magnusson (1998) remarks that the ".. .basic assumption for the relevance of studies in 

this approach is that the measiu-es of the relations among variables studied across 

individuals are valid for the relations among the variables within the individual" (p. 44). 

This assiunption is not in agreement with basic assumptions of developmental 

contextualism and the holistic view Magnusson utilizes to study individual fimctioning 

and development. 

The person-oriented approach is more applicable from a developmental 

contextual framework. Using this approach requires questions to be asked and answered 

in terms of the individual (Magnusson & Caims, 1996). Further, it views the individual 

as an integrated whole, as opposed the summation of variables under investigation. The 

essential distinction of a person-approach analysis is that the specific problem under 

examination is considered in terms of the individual and is operationalized and 

empirically studied in terms of pattems of values for variables that are relevant to the 

problem imder investigation (Magnusson, 1998). 

Prevention and Intervention Programming 

A developmental contextual perspective has specific implications for conducting 

research related to prevention and intervention programs. Caims and Caims (1994) 

argue ".. .the task of intervention must ultimately deal with the acts of individuals, not 

disembodied variables" (p. 4). Specifically, the developmental system within which 
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individuals are embedded must be considered and their "problems" can no longer be 

attributed to a single event or a single cause (Ford & Lemer, 1992). Therefore, 

development in the context of this system provides not only the basis for negative 

outcomes; this same system must be engaged in the creation of efficacious prevention 

programming (Lemer, 1994). Dryfoos (1990) argues that the complex nature of such 

systems negates the possibility that one solution for negative developmental outcomes 

exists. Lemer (1986,1994) concurs and emphasizes the necessity for comprehensive, 

longitudinal, and integrated solutions. 

Key to the framework of developmental contextualism is the focus on diversity 

and context in both research and outreach endeavors. These foci have direct 

ramifications for the development of successful programs. Dryfoos (1990) posits that 

intensive and individualized attention to program participants is a vital component, with 

an emphasis on diversity being essential. Such diversity includes race, ethnicity, culture, 

physical ability and the developmental level of the people involved (Hamburg, 1992). 

Relevance is also a salient factor in creating successful programs (Lemer, 1995). 

Specifically, the focus of the program must be relevant to the lives of those for which it 

is intended and must also be user fiiendly. This goal can be achieved by involving as 

many stakeholders, including those whom the programs are intended, in the development 

process as possible. There is a dynamic relationship between all involved, thereby 

making full collaborators out of the individuals for whom the programs are being 

designed. 
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Developmental Trajectories 

Risk behaviors such as delinquency and substance use have often been defined as 

a single constmct - a general deviance construct (e.g., Jessor & Jessor, 1977; Kaplan, 

1980). For example, Gottfredson and Hirschi (1990) have proposed a general theory of 

crime, which emphasizes a single pathway model. They argue that all forms of deviant 

behavior require two components: (1) an opportunity to engage in criminal behavior; and 

(2) an individual who is unable to resfrain themselves when provided with the 

opportimity to engage in such behaviors as the momentary gratification outweighs 

negative sanctions for these behaviors. The basic tenets of this theory suggest that 

children who are unable to confrol their impulses are at the highest risk of being unable 

to resist involvement in criminal behavior. Thus, a child who has a history of poor 

impulse control is at the greatest risk for all forms of criminal behavior in adolescence 

and adulthood. 

However, there is considerable growing evidence that a single underlying 

problem syndrome does not provide an adequate picture of complex developmental 

phenomena (Loeber & LeBlanc, 1990; Loeber et al., 1993; Loeber, Farrington, & Van 

Kammen, 1998; Moffitt, 1993; Nagin & Tremblay, 1999). As such, longittidinal data is 

used to identify an individual pathway for each respondent with respect to study-relevant 

characteristics (Caims & Rodkin, 1998). A developmental pathway is defined by "the 

stages of behavior that unfold over time in a predictable order" (Loeber et al , 1998, p. 

188). 
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These differing developmental pathways shed light on different pattems of 

adolescent risk behaviors. For example, in his eariier work Loeber (1988) identified 

aggressive/versatile (i.e., general deviance), nonaggressive, and exclusive substance use 

frajectories. Loeber and colleagues (1993) have also proposed a model for covert and 

overt behavior problem pathways. A covert pathway begins with behavior associated 

with minor problems such as lying, leads to acts such as property damage, and is 

followed by more serious covert involvement in criminal behavior such as fraud and 

burglary. In confrast, an overt pathway begins with behavior associated with minor 

problems such as bullying others, leads to acts of physical fighting, and is followed by 

more serious overt involvement in criminal behavior such as armed robbery and rape. In 

later work, a third authority conflict pathway was included (Loeber et al., 1998). This 

pathway begins with stubborn behavior and disobedience, leading to acts of authority 

avoidance such as breaking curfew, skipping school, followed by more serious behavior 

such as miming away from home. 

Moffit et al. (1996) have identified at least two distinct trajectories of 

delinquent behavior. These trajectories include childhood-onset and adolescent-onset. 

Childhood-onset of conduct disorder that changes into delinquent behavior in 

adolescence is not common and is associated with various personal and environmental 

characteristics, including cognitive, language, and motor deficits, extreme 

aggressiveness, comorbid attention deficits and hyperactivity, impulsivity, disadvantaged 

family environments, and poor parenting (Henry, Moffitt, Robins, Earls, & Silva, 1993; 

Moffitt, 1990). Such individuals are highly likely to continue to exhibit "Ufe-course-
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persistent" behavior problems, well into adulthood. Adolescent-onset of delinquent 

behavior is quite different. Individuals of this subtype were three to four times more 

common in the sample than the childhood-onset subtype. They showed, at worst, 

transient antisocial behavior in childhood, and most "grew out o f their conduct 

problems, thus earning the term "adolescent limited" delinquent behavior. Although 

increasing involvement in delinquent behavior is typical in adolescence, there appear to 

be differing identifiable frajectories of delinquent behavior development. 

Although these various developmental trajectories focus on juvenile delinquency 

and criminal activity, they provide a broad understanding of individuality. Further, they 

suggest that Gottfredson and Hirschi's (1990) general theory of crime, which emphasizes 

a single pathway model, fails to address the various underlying processes involved with 

risk behaviors and how they lead into criminal behavior. Thus, in order to understand 

these processes of adolescent risk taking, it is often necessary to move beyond fraditional 

techniques and conceptualizations in analyzing these behaviors. 

Analyzing Risk Behaviors 

Recently, the incorporation of person-oriented approaches has begun to receive 

attention in both the developmental and adolescent risk literatures. As opposed to using 

either approach separately, a combined focus of variable-oriented and person-oriented 

analyses has been encouraged by scholars (Magnusson & Bergman, 1988; Magnusson & 

Torestad, 1993; O'Connor & Rutter, 1996; Schulenberg et al., 1996). The validity of 

combining variable and person centered approaches has been explored by a small but 
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growing number of studies (e.g., Magnusson & Bergman, 1988; O'Connor & Rutter, 

1996; Schulenberg et al., 1996; Wachs, 1996). For example, Schulenberg et al. (1996) 

have explained the benefits of combining variable-oriented and person-oriented 

approaches when examining the development of binge drinking during young adulthood. 

Although they found that a general set of risk factors were related to increased binge 

drinking over time, other risk factors were contingent upon individual pattems of change 

in drinking behavior. Studies such as these demonsfrate the complexity and diversity 

within various subgroups of adolescents as they relate to risk behaviors. . 

Longitudinal Data Analysis 

A common consensus has been reached by most researchers that the only 

accurate designs for examining individual differences in behavioral development are 

longitudinal in nature (e.g., Caims & Caims, 1994; Rutter, 1988). As opposed to 

research that uses cross-sectional data, longitudinal data allow for the focus on changes 

in behavior within the individual over time as they relate to developmental outcomes 

(Farrington, 1988). However, Rogosa (1995) has argued that two waves of data are often 

insufficient to study individual change and development over time. He further suggests 

that the amount of change obtained in a two-wave design may provide deceptive 

findings. Specifically, the amount of change measured may be consequential as 

observations at alternative time intervals have the potential to provide confradictory 

information. 
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Caims and colleagues (1998) argue ".. .longitudinal designs are seen as necessary 

for the conduct of developmental research, but they are not sufficient. If the measiu-e 

adopted and the analyses employed are irrelevant to the developmental concepts that 

undergrid the research, longitudinal designs are gutted of their distinctiveness" (p. 14). 

Thus, a longitudinal design does not necessarily franslate into findings that maintain the 

holistic nature of the individual (i.e., treating the individual as the unit of analysis). 

Therefore, person-oriented data analytic techniques, such as cluster analysis, must be 

incorporated into the design to capture the underlying processes and developmental 

frajectories of risk behaviors. 

Cluster Analysis 

Cluster analysis permits the identification of cases with distinctive characteristics 

in heterogeneous samples, combining them into homogenous groups (Rapkin & Luke, 

1993). These homogenous groups are then followed across time, and the targeted 

outcomes should differ among themselves at the end of the study. This step allows for 

further classification based on the positive or negative denotations assigned to the 

targeted outcome (i.e., presence or absence of risk behaviors). The configurations are 

used as "control procedures to identify and frack those resilient and vulnerable children 

who defy the group odds" (Caims & Rodkin, 1998, p. 253). 

Within-configioration comparisons are useful for comparisons of those who 

conform to the dominant configuration and those who do not. These outiiers can provide 

valuable information and attest to the individuality allotted in this research design, hi 
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fraditional variable-oriented studies these individual differences would be relegated to 

the error term and not examined for further information. This technique illuminates the 

pathways for the limited number of individuals who are the exception to the mle. These 

individualized pathways may be seen as either resilient or vulnerable based on the 

normative pathway of the original subgroup configuration (Caims & Rodkin, 1998). 

Therefore, instead of these differences being lost in the error variance they are pushed to 

the foregroimd, permitting further analyses. The aforementioned procedures maintain 

the holistic nature of the individual and they supply analytic stages for fracking 

individual lives in context over time, hence, maintaining the underlying assumptions of 

developmental contextualism. 

Cluster Analysis and Risk Behaviors 

As developmental science moves toward ".. .the need to clarify techniques to 

disaggregate samples into coherent subgroups and to identify the nature of correlated 

consfraints that operate in individual development" (Caims, Caims, Rodkin, & Xie, 

1998, p. 17), the literature indicates a small but growing nvunber of studies of adolescent 

risk behaviors that employ developmental methodologies and analytic procedures, such 

as cluster analysis, based on a person-oriented approach (Basen-Engquist, Edmundson, 

& Parcel, 1996; Bergman & Wangby, 1995; Caims & Caims, 1994; Calambos & 

Weaver, 2000; Magnusson & Bergman, 1988; McGroder, 2000). Cmrent research 

utilizing cluster analytic techniques sheds light on individual profiles across a number of 

indicators that may provide more meaning for understanding development of problem 
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behavior than do single variables (Magnusson & Caims, 1996). Moreover, they allow 

for within sample diversity to emerge. Although it may seem as though allowing for 

such diversity will provide an overwhelming number of clusters, Caims et al. (1998) 

conclude that ".. .given the interdependence of characteristics in persons and contexts, it 

can be assumed that there exists a finite number of pattems of variables that may be 

linked to meaningful developmental outcomes" (p. 18). 

Basen-Enquist, Edmundson, and Parcel (1996) used cluster analysis to examine 

health risk behavior among high school students. Specifically, they sought to determine 

if a single behavioral syndrome exists (Jessor, 1977) or if these problem behaviors are 

more multidimensional in nature. Their findings support the latter. The cluster analysis 

showed a cluster comprised of drinking, smoking, and sexual intercourse, which 

although considered deviant by societal norms are commonly practiced among 

adolescents, as distinct from a more destmctive cluster which included the use of hard 

dmgs, violence, and suicidal behaviors. Similarly, in an examination of substance use, 

Kandel et al. (1978) found cluster differences in those using less serious dmgs (i.e., 

tobacco and alcohol) and those using more ilUcit dmgs. 

The utilization of pattern oriented approaches provides important information for 

applied endeavors. For example, Mahoney (2000) demonsfrated through cluster analysis 

that school exfracurricular activity acted as a moderator in the development of antisocial 

behaviors. The results indicated that adolescents who become involved in 

exfracurricular activities were less likely to drop out of school or become arrested as 

young adults than similar individuals who were not involved in these activities. 
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Moreover, Mahoney showed that participation of an individual's social network in 

school activities was an important component in the reduction of antisocial behavior. 

Research such as this highlights the need for different approaches for different behaviors 

when creating intervention programs. 

As previously mentioned, the inclusion of females in samples related to risk 

behaviors has been scarce. Caims and Caims (1994) note that females have been 

particularly omitted in studies associated with conduct disorders. Bergman and Wangby 

(1995) provided insight into the pattems of adjustment problems in teenage female 

adolescents. The findings provided one cluster of adolescent females participating in 

conflicts with family, antisocial behavior such as skipping school, alcohol abuse, and 

shoplifting. More severe antisocial behaviors were foimd in another cluster coupled with 

feelings of low self-esteem and other emotional problems. The co-occurrence of both 

intemalizing and extemalizing behavior supports past research. Specifically, Robins 

(1996) concluded that conduct disorders during childhood were related to extemalizing 

and intemalizing disorders as these women grew-up. Findings such as these demonsfrate 

the importance of considering gender as it relates to problem behaviors. 

Rationale and Research Questions 

Issues surrounding person-oriented approaches to the study of risk behavior serve 

as the impetus for the current research. There is an increasing interest in developmental 

contextualism as a conceptual framework in risk behavior research (e.g., Lightfoot, 1997; 

Magnusson, 1998,1999). Yet most studies have employed methodological sfrategies 
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that fail to consider the diversity of adolescents and the contexts within which they 

develop. Standard, variable-oriented approaches cannot adequately capture the 

transactions between individual and context over time, the cenfral concem of 

developmental contextualism. While most researchers agree that longitudinal designs 

are necessary for the study of behavioral development (Caims & Caims, 1994), Caims et 

al. (1998) argue that a longitudinal design, by itself, is insufficient and does not 

necessarily produce results that maintain the holistic nature of the individual. Person-

oriented as contrasted with variable-oriented techniques are viewed as a better fit with 

the developmental framework. 

Cluster analysis is one such person-oriented technique that can aptly be applied to 

longitudinal designs. It differs in important ways from more fraditional methodologies. 

As applied to longitudinal research, its focus is upon subgroups of individuals who 

exhibit different pattems of risk behaviors over time, and the contextual factors that 

relate to these different pattems. This contrasts with research that focuses upon degree 

of change, and correlates of change, for the entire sample. Second, the clusters are 

empirically derived rather than pre-specified by the investigator. Through this 

procedure, pattems often emerge that would not have been anticipated in advance 

(Bergman, 1998; Delaney, 1996). This confrasts with much of the risk behavior research 

that typically does not go beyond assessing individual differences based upon a small 

number of demographic factors, often in a rather perfunctory way. It also confrasts with 

the approach of pre-specifying configurations of variables that define pathways over time 
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based upon preliminary factor analyses or upon prior findings in the literature (Loeber 

1988,1993, 1998). 

Specifically, cluster analysis allows for the identification and empirical 

classification of individuals based upon a specified set of factors. The resulting clusters 

of individuals exhibit high within-cluster homogeneity and high between cluster 

heterogeneity. Therefore, between configuration comparisons can provide a broader 

understanding of the multiple pathways associated with risk behaviors and 

developmental outcomes. Moreover, although homogeneous in nature, it is possible to 

examine within-cluster configurations and assess those who conform to the dominant 

configuration and those who do not. As previously discussed, these outliers have the 

potential to provide valuable information that would not be retained with more 

fraditional grouping techniques. 

Although cluster analysis has recently received increased attention (Basen-

Engquist, Edmundson, & Parcel, 1996; Bergman & Wangby, 1995; McGroder, 2000), 

issues remain that have not been fully explored and serve as the purpose for this project. 

The first goal is to explore differences found when clustering adolescent risk behaviors-

delinquency, substance use and misuse~at time 1 and retaining the same groupings over 

time, compared with clustering at each point in time and examining the correspondence 

of the clusters across time. Whether to cluster at one time or at multiple times is a 

methodological questions that has yet to be answered (Bergman, 1998). Each approach 

has its own implications, and it will be usefiil to provide comparisons within one sttidy to 

assess the information gleaned from both. 
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The most common approach remains clustering individuals once and then 

examining these pattems over time. However, Ford and Lemer (1992) speak of the 

"pervasiveness of change" and so it follows that the change within an individual may 

cause one to cluster differently at different developmental points in time. Therefore 

exploring the stability of clusters will help "to preserve the integrity of the individual in 

the analyses and establish continuity of clusters and individuals" (Caims & Rodkin, 

1998, p. 251). 

The second goal is to explore ways in which cluster analyses shed light on gender 

similarities and differences in the course and correlates of risk behaviors. Since much of 

the research on adolescent risk behaviors has focused on males, it is an important step to 

consider these behaviors as they relate to females. It is likely that the assumptions based 

on male adolescent development do not apply to female development (Bergman &. 

Wangby, 1995; Chesney-Lind, 1989). 

Examining the pathways for both males and females may provide different 

results with differing implications for prevention and intervention efforts aimed at 

reducing risk behaviors. The inclusion of females as an equal component is especially 

timely as rates of female delinquent behavior have risen substantially in recent years 

(Snyder, 1996). Questions remain, however, about the most appropriate way to combine 

cluster analysis and the exploration of subgroups (i.e., gender). Therefore, two 

approaches will be taken in this project. One approach will be to do a cluster analysis 

separately for females and males. The second approach is to consider them 

simultaneously and then determine the percentages of each gender in the resulting 
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clusters. It is possible that a comparison of these two approaches will provide different 

results and suggest a more efficient way to assess subgroup variations. 

The variables chosen for inclusion in the cluster analysis were selected from 3 

scales repeated in Waves 1(1976), 3 (1978), and 5 (1980) of the National Youth Survey 

(Elliott, 1977, 1986, 1988). These scales were self-reported delinquency (asking 

respondents to report the frequency with which they engaged in a variety of delinquent 

behaviors during the previous year), victimization (asking respondents to report how 

often in the past year they had been the victim of various acts), and alcohol and dmg use 

(asking respondents about a series of substances they might have used). Each individual 

item was evaluated for response variation. Specifically, variables were not selected if an 

overwhelming majority (generally 90% or more) of respondents reported "never" to the 

behavior. Similarly, an attempt was made to select variables that had adequate response 

variation with both males and females. 

Once these items were identified, an attempt was made to select delinquent 

behaviors that coincide with those included in Loeber's (1993) three developmental 

pathways of authority conflict, convert behavior, and overt behavior. Authority conflict 

is associated with stubborn behavior and disobedience leading to acts of authority 

avoidance, followed by more serious acts. Variables, with acceptable variation, selected 

to match those of Loeber's include skipping classes and cheating on school tests. A 

covert pathway is characterized with minor behavioral problems such as lying leading to 

acts such as property damage and followed by more serious involvement in criminal 

behavior. The variables, with acceptable variation, selected include lying about age, 
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throwing objects and property damage. The property damage item is a mean score of 

three variables including damage to family, school, and other property. Lastly, the overt 

pathway begins with minor problems such as bullying others, leading into more serious 

acts such as physical fighting, followed by criminal behavior. The variables, with 

acceptable variation, selected include being loud and rowdy and hitting other students. 

These variables represent those used in past studies to illustrate delinquent 

developmental pathways. However, they may not provide the broadest picture of 

adolescent risk behaviors. Therefore, common risk behaviors were included in the 

analyses: had sexual intercourse, been drunk, used marijuana (Kandel, 1998; Udry & 

Bearman, 1998). The following foiu" victimization items, that have been shown to co-

occur with delinquent and substance abuse behaviors (Loeber et al., 1998), were 

included: had things of yours damaged on purpose; things of yours stolen from public 

place; beaten up by others; and beaten up by parents. 

Based on the primary goals of this project, it was necessary to select potential 

correlates that were used to compare the resulting clusters and their relationship to these 

variables. First, basic demographic information was used including gender, age, 

ethnicity, and grade point average. Second, the following measures related to risk taking 

behaviors were included: social Isolation, perceived parental and friend labeling, 

normlessness variant of alienation (which assesses social competency), attitudes towards 

deviance, exposure to delinquent peers, and commitment to delinquent peers. 

It has been suggested that social isolation serves as a risk factor for involvement 

in antisocial behavior (Mahoney, 2000). Conversely, feeling a sense of involvement, in 
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things such as extra-curricular activities, may serve as a moderator by reducing the 

nvunber of these behaviors. Although Bergman and Wangby (1995) did not find norm-

breaking behavior in a cluster of girls who considered themselves "outsiders and suffered 

from inner feelings of loneliness," they suggest that social isolation is of cenfral 

importance in adolescent development. The scholars also point to the importance of 

one's relationship with the social world (i.e., parents and friends). Further, they argue 

that an individual's perception of these relationships "is of major importance in 

understanding the adaptation process in which she is an active agent" (p. 173). 

Therefore, the respondents' perception of how they were labeled by parents and fiiends 

was included. The normlessness scale, which addresses the individual's level of social 

competence, was included as it has been found to be related to risk behaviors. For 

example, Werner and Smith (1992) studied an at risk population from the prenatal period 

through adulthood and consistently found that a high level of competence was one of the 

most effective tools for dealing with stressful life events. Conversely, those with low 

levels of social competency were more vulnerable and more prone to involvement m 

risky behaviors. 

The inclusion of attitudes toward deviance is important because, although there is 

not a direct causal relationship between attitudes and behaviors, they provide an 

indicator of what behavior is considered acceptable. As Johnston et al. (1991) 

demonstrated, the majority of adolescents engage in some type of risk behavior and 

many view their behavior as normal. The final two measures, exposure to delinquent 

peers and commitment to delinquent peers, have received considerable attention in the 
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literature. The relationships between deviant peer associations have proven to be strong 

predictors of adolescent delinquency and substance use (Windle, 2000). Moreover, 

Elliot and colleagues (1985) found a higher level of delinquency associated with 

adolescents who are more sfrongly bonded with their delinquent peers. 

The implications of this study have the potential to make meaningful 

contributions for programming initiatives. In order to develop effective programs, it is 

vital that research and statistical techniques are employed which identify the underlying 

developmental processes affecting adolescents' risk taking behaviors. A key component 

to reaching this goal is the exploration of gender as well as other subgroup differences in 

relation to risk-taking behaviors, and then utilizing this information for the tailoring of 

programs to meet the needs of young women as well as yoimg men, for yoimger as well 

as older adolescents, etc. Utilizing more refined approaches better reflects the diversity 

in our culture and moves beyond the notion of "one size fits all" programs. 

Based upon these considerations, the research questions for the study were: 

1. How might different clustering procedures alter conclusions about the 

subgroup patterning of risk behaviors over time? The specific procedures in question are 

the clustering of individuals at Time 1 only versus the clustering of individuals at all 

time periods (times 1, 2, and 3). The analysis of differences resulting from these two 

procedures were assessed, first, by the patterning of variables employed in the cluster 

solutions for the various subgroups, and secondly, by cluster differences on the other 

variables discussed above. 

27 



2. How might different clustering procedures alter conclusions about gender 

differences or similarities in risk behavior pattems over time? The concem here was 

with comparing results from cluster analyses done separately for women and men, versus 

clustering procedures which include the entire sample but then identify the percentages 

of women and men in each of the resulting clusters. 
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CHAPTER n 

METHODS 

Sample 

The sample for this project came from three waves (1976, 1978, and 1980; 

hereafter referred to as times 1, 2, and 3) of the National Youth Survey (NYS, Elliott et 

al., 1985). The original sample was comprised of 1725 individuals. Ninety-nine 

respondents were eliminated from the analyses due to excessive missing data, resulting 

in a sample size of 1626 (863 men, 763 women; ns in analyses vary slightly due to 

missing data for individual scales). Most participants were Caucasian (79.8%) and were 

between 11 and 17 years of age (ages at wave one), ages were evenly distributed ranging 

from 11.4% (17 years old, smallest group) to 15.5% (13 years old, largest group). 

The sample used for the cluster analysis was further reduced and included only 

those individuals with complete data on all fourteen clustering variables across all three 

periods in time. As a result, a final sample containing 1391 respondents were included 

in the cluster analyses (717 men, 674 women; ethnicity and age remained similar to the 

original sample of 1626). 

Design 

A secondary data set was required for this study due to the large sample size 

needed for the statistical techniques. Furthermore, a key component to development is 

the identification of change over time, requiring a data set that is longitudinal in nature. 
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The National Youth Survey (Elliott et al., 1985) provided a national sample of American 

youth selected by area probability sampling. An advantage of using the NYS data was its 

retention rate and relatively equivalent numbers of males and females. Few studies have 

considered the female respondents from the NYS data, therefore providing an additional 

provocation for its use. 

A multistage cluster sampling design was used at each stage and the 

"probabilities of selection were established to provide a self-weighting sample" (ElUott 

et al, 1985, p. 92). The sampling procedure resuhed in approximately 8,000 households 

selected from an initial listing of 67,266 households. Individuals living in the selected 

households, who were ages 11 through 17 years of age were eligible for the study, this 

procedure yielded 2,360 eligible adolescents. Of these eUgible individuals, 1,725 

remained and agreed to participate in the study. Analyses revealed no significant 

differences in age, gender, or ethnicity between participating and nonparticipating 

eligible youths (EUiott et al., 1985). 

Procedure 

Data were collected yearly for the first 5 years and then every 2-4 years after. 

Respondents were interviewed each new year. For example, youths were interviewed 

between January and March of 1977 about events and behavior occurring during 

calendar year 1976. They were asked a variety of questions including information on the 

demographics and socioeconomic status of respondents, dismptive events in the home, 

neighborhood problems, parental aspirations for youth, labeling, integration of family 
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and peer contexts, attitudes toward deviance in adults and juveniles, parental discipline, 

community involvement, and dmg use. Participants were assured of the confidentiality 

of their responses and signed informed consents prior to their interview. Subsequent 

yearly interviews were conducted in a similar manner. 

Measiu"es 

Risk Behavior Items Used for Cluster Analyses 

The majority of the variables selected for the cluster analysis consisted of 

answers to a measure about rates of self-reported delinquency. Respondents were asked 

to report the frequency with which they engaged in a variety of behaviors during the 

previous year. An estimate of the rate of occurrence was assessed on a 9-point-scale 

ranging from "never" (1) through "once a month" (4) to (9) "2 to 3 times a day." Items 

were scored so that a higher score reflects a greater rate of involvement of each behavior. 

Similarly, respondents were asked about a series of substances they might have used in 

the past year. The same response choices and direction of coding apply for this measure 

as they are for the self-reported delinquency measure. Lastly, a victimization scale was 

used, asking respondents to report how often in the past year they have been the victim 

of various acts. Occurrences were recorded as the exact number of times respondents 

reported the incident happened. Based on answer variation 14 risk behavior variables 

were selected from the three scales for inclusion in the cluster analysis: damaged 

property, throwoi objects, sexual intercourse, cheated on school tests, hit other students, 

been loud and rowdy, skipped classes, lied about age, been drunk, used marijuana, had 
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things of yours damaged on purpose, things stolen from public place, beaten up by 

others, and beaten up by parent. 

Potential Correlates with Clusters 

Demographic information and scales (created specifically for the National Youth 

Survey) were used to compare the resulting clusters on these variables. Demographic 

information included gender, age, and grade point average. Similarly, the clusters were 

compared on the following measures. 

Social Isolation 

For 16 social isolation behavior items respondents were asked their level of 

agreement with a series of statements reflecting social isolation and alienation. The 

response scale was "strongly disagree" (1), "disagree" (2), "neither" (3), "agree" (4), and 

"sfrongly agree" (5). Sample questions include: "Not included m school activities as 

much as I'd like"; "I feel like an outsider with my family"; and "I feel lonely with my 

friends". Items are scored so that a higher score reflects greater perceived level of social 

isolation. 

Labeling by Parents and Friends 

The 11-item labeling by parents and friends questionnaire asked respondents to 

indicate the extent to which their parents and fiiends would agree with a set of 

descriptive labels that could be applied to respondents (separate item scales for 

32 



parents and friends). The response scale ranged from "strongly disagree" (1) to "strongly 

agree" (5). Items are scored so that a higher score reflects higher perceived agreement 

with the labels. Sample items include: "break mles"; "well-liked"; and "get into 

frouble." 

Normlessness 

The normlessness scale asked for respondents' level of agreement with a series of 

statements reflecting the normlessness variant of alienation (essentially assessing social 

competencies). The 14 items are scored so that a higher score reflects a greater 

perception of normlessness (lower social competence). The response scale ranged from 

"sfrongly disagree" (1), "disagree" to "strongly agree" (5). Sample items include: "To 

avoid frouble it is OK to lie to teachers"; "To keep friends out of frouble it is OK to lie"; 

and "It is OK to play dirty to win at school." 

Attitudes Toward Deviance 

This measure was comprised of 9 items asking respondents for their estimates of 

how wrong each of a set of deviant behaviors is for themselves or someone their age. 

The responses were rated on a 4-category scale ranging from "not wrong " (1) to "very 

wrong" (4). Sample questions include: "Cheat on school tests"; and "Use marijuana." 

Items are scored so that a higher score represents respondent perceiving the delinquent 

behaviors as more wrong. 
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Exposure to Delinquent Peers 

Participants responded to 10 items answering how many of their close friends 

have engaged in each of a set of deviant behaviors in the past year. Level of delinquent 

exposiu-e was assessed using a 5-category scale ranging from "none of them" (1), 

through "some of them" (4), to "all of them" (5). Sample questions include: "Desfroyed 

property"; "Hit someone"; and "Used alcohol." Items are scored so that a higher score 

represents a higher proportion of fiiends committing each act. 

Commitment to Delinquent Peers 

Lastly, respondents completed a 3-item scale answering how they would react if 

their friends engaged in deviant behaviors. Specifically they were asked: "Would you 

still mn around with them?"; "Would you try to stop these activities?"; "Would you be 

willing to lie?". Response choices were "no" (1), "don't know" (2), and "yes" (3). Items 

are scored so that a higher score indicates greater commitment to delinquent peers. 
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CHAPTER m 

RESULTS 

Preliminary Analyses 

Because cluster analysis is sensitive to high correlations among variables, 

intercorrelations among clustering variables were assessed at times 1, 2, and 3. Most of 

the clustering variables were significantly related to one another, with correlations in the 

low to moderate range. At time 1, the highest correlations were between marijuana use 

and two other variables: skipping classes (r = .53, p < .01) and been dmnk (r = .56, p < 

.01). At time 2, the highest correlations were between hitting other students and 

damaged property (r = .41, p < .01), and had sexual intercoiu-se with marijuana use (r = 

.47, g < .01). At time 3, the highest correlations were between being loud and rowdy and 

being dmnk (r = .50, p < .001), marijuana use and been dmnk (r = .50, p < .01), and lied 

about age with been dmnk (r = .44, p < .01). All other correlations at each time period 

were below .40. 

Likewise, correlations of variables across time were in the low to moderate range. 

The highest correlation was the relationship between marijuana use at time 2 and time 3 

(r = .65, p < .01, the only correlation above .60). Other cortelations in the moderate 

range include, being drunk at time 2 and time 3 (r = .53, p < .01), and marijuana use at 

time 1 and time 2 (r = .57, p < .01). (Table 1 provides the correlations for clustering 

variables across time.) Since the majority of these con-elations were fairiy low this may 
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have implications for the cluster analyses in that, when correlations are low there is more 

of a chance for different pattems to emerge across time. 

To determine whether the potential correlate scales were unidimensional, 

principle component analyses (with varimax rotation) were conducted on six of the seven 

scales. The commitment to delinquent peers scale was not involved in these analyses 

since the measure has only three-items (alpha = .46, .40, .38 for times 1, 2, 3, 

respectively). Although the alphas were relatively low for this scale, it was retained due 

to its importance in relation to risk behaviors in the literature. 

A four factor solution emerged for the social isolation scale based on factor 

loadings. These factors were labeled as closeness to family (alpha = .72, .82, .83 for 

times 1, 2, 3, respectively), feeling like an outsider at school (.56, .61, .63), feelings of 

loneliness (alpha = .64, .72, .74), and level of closeness to fiiends (alpha = .65, .73, .73). 

A three factor solution emerged for the labeling scale for both the respondent's 

perception of parental labeling and fiiend labeling. Factors were: one who breaks mles 

(alpha = .70, .79, .82 for parental labeling and .82, .86, .88 for fiiend labeling), one who 

is Hkely to get in frouble (alpha = .66, .73, .77 for parental labeling and .69, .74, .77 for 

friend labeling), and one who is well liked (alpha = .55, .58, .67 for parental labeling and 

.56, .70, .68 for fiiend labeling). The remaining four scales were unidimensional. These 

scales were attitudes towards deviance (alpha = .84, .84, .85 for times 1, 2, 3, 

respectively), exposure to delinquent peers (alpha = .82, .83, .81), and the normlessness 

scale(alpha = .82, .85, .88). 
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Table 1 

Correlations for Clustering Variables Across Time 

Clustering Variables 

Damaged property 

Thrown objects 

Sexual intercourse 

Cheated on school tests 

Hit other students 

Been loud and rowdy 

Skipped classes 

Lied about age 

Been drunk 

Used marijuana 

Things of yours damaged on purpose 

Things stolen from public place 

Beaten up by others 

Beaten up by parents 

1-2 

.27* 

.19* 

.42* 

.38* 

.33* 

.40* 

.36* 

.35* 

.48* 

.57* 

.26* 

.23* 

.30* 

.20* 

Time 

1-3 

.18* 

.13* 

.21* 

.16* 

.18* 

.30* 

.07* 

.19* 

.33* 

.42* 

.14* 

.16* 

.20* 

.16* 

2-3 

.29* 

.35* 

.47* 

.35* 

.35* 

.46* 

.26* 

.31* 

.53* 

.65* 

.19* 

.21* 

.19* 

.31* 

*E < .01 
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Analyses of Complete Versus Incomplete Data 

To determine whether differences existed between the original sample of 1626 

and the study sample of 1391, one-way ANOVAs were performed on time 1 clustering 

variables and potential conrelates. Table 2 provides the means for significant differences 

between the complete and incomplete data. These differences show the original sample 

compared to the study sample as reporting higher levels of delinquent behavior, 

substance abuse, and victimization. 

Evaluation of Clustering Methods 

To determine whether similar results would be attained from various clustering 

approaches, initial cluster analyses were conducted with time 1 (1976) data using the 

following methods: two-stage density linkage, FASTCLUS, and Ward's method (SAS 

Version 8 software). Two-stage density linkage is similar to the single linkage method. 

In single linkage, the distance between two clusters is the minimum distance between an 

observation in one cluster and an observation in another cluster. A common criticism of 

the single linkage method is that it often cuts off the tails of the distributions before they 

have been clustered. The two-stage density method corrects for this problem by enabling 

all points to be assigned to a cluster before clusters are allowed to join. The FASTCLUS 

is a kind of clustering method that finds good clusters with only two or three passes over 

the data. With only minimal passes the best possible clusters may not emerge and as 

such FASTCLUS is most often used for finding initial clusters with large data sets, hi 

FASTCLUS individuals are divided into clusters so that every individual 
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Table 2 

Significant Mean Differences for Complete Versus Incomplete Data 

Variable 

Gender (males = 1; females = 2) 

Damaged property 

Sexual intercourse 

Cheated on school tests 

Hit other students 

Been loud and rowdy 

Skipped classes 

Lied about age 

Been drunk 

Used marijuana 

Things of yours damaged 

Things stolen from public place 

Beaten up by others 

Norms 

Commit./delinq. peers 

Par. Label/rule breaker 

Par. Label/get in frouble 

Friend label/rule breaker 

Soc iso./ friends 

Attitudes/delinquency 

Complete Data 
n=1391 

1.48 

1.23 

1.24 

1.75 

1.77 

1.50 

1.60 

1.41 

1.23 

1.48 

.48 

.70 

.56 

2.27 

1.44 

2.19 

2.45 

2.08 

2.43 

3.50 

Mean 

Incomplete Data 
n = 235 

1.38 

1.56 

1.52 

1.99 

2.18 

1.72 

1.84 

1.64 

1.38 

1.74 

.66 

.91 

1.01 

2.35 

1.59 

2.32 

2.54 

2.24 

2.32 

3.38 

E<.05 
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has membership in one and only one cluster and is based on Euclidean distances so that 

cluster centers are computed by least-squares estimations. This procedure also requires a 

priori specification of the number of clusters, therefore individuals are only assigned into 

clusters once the number of clusters is specified. The Ward's minimum-variance method 

minimizes the within-cluster sum of squares over all merging clusters at each stage. At 

each stage clusters are combined that result in the smallest increase in the total enor sum 

of squares. 

All clustering methods were examined with 2, 3, 4, and 5 cluster solutions 

(standardized scores were used for all cluster analyses). With the two-stage density 

procedure the five cluster solution formed distinct clusters with adequate sample size per 

cluster. Further the pseudo-T test indicated that five was the appropriate number of 

clusters to retain. Less differentiated clusters emerged with the two-stage density 

method than with either the FASTCLUS or Ward's methods. The FASTCLUS method 

showed greater cluster differentiation than the two-stage density method. It resulted in 

much more variation among clusters on the risk behaviors, substance use, and 

victimization variables with the specification of five clusters. However, the smallest 

cluster only had 18 individuals. Due to the above considerations, both the two-stage 

density and FASTCLUS procedures indicated five clusters as the optimal solution. 

Compared with the other two methods. Ward's method seemed to produce the 

best estimation of cluster affiliation as it had acceptable differentiation among the 

clusters on the clustering variables and adequate sample sizes per cluster. Similar to the 

two-stage density and FASTCLUS techniques, the cluster analysis with Ward's method 
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produced an optimal five cluster solution. This solution was supported by cluster sample 

size and the pseudo-T test which indicated that five clusters provided an appropriate fit 

for the data. Milligan and Cooper (1985) compared 30 stopping criteria commonly used 

in cluster analytic research and found the pseudo-T to be one of the most reliable 

predictors for determining the number of clusters. Further they found Ward's method to 

have the highest validity among hierarchical techniques. 

To further assess the reliability and validity of the cluster groupings for the 

cmrent study the sample was randomly split in half and analyses were nm on each new 

sample. The results from these analyses support the basic cluster stmcture as similar 

pattems, when compared with the whole sample, emerged for the three largest clusters. 

Thus, Ward's method was selected as the technique to be used in this project and for all 

subsequent clustering procedures. 

Evaluation of Research Questions 

Research Question One 

Based on the above considerations. Ward's minimum-variance method (1963) 

was used to address the research questions. The fnst question asked how different 

clustering procedures alter conclusions about the patterning of risk behaviors over time. 

The specific procedures in question are the clustering of individuals at Time 1 only 

versus re-clustering individuals at all time periods. 

To answer this question several steps were taken and shall be described in the 

following. First, individuals were clustered at time 1 (1976). The 1391 respondents 
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were classified into one of five clusters (Figure 1 provides the unstandardized mean 

scores). Cluster 1, the largest (n = 905), was characterized by low levels of delinquent 

and substance abuse behaviors and victimization. Clusters were labeled based on their 

most distinguishing features as illusfrated in the figures. Cluster 1 was labeled the non-

delinquent cluster. The second largest cluster, cluster 3 (n = 229), was characterized by 

moderate rates of throwing objects at cars and windows, cheating on school tests, 

skipping classes, hitting other students, with a slight peak at having things of yours 

stolen. Cluster 3 was labeled the moderate delinquency, low substance use cluster. 

Cluster 5 (n = 143) individuals had the highest scores in the sample on the variables of 

had sexual intercourse, cheated on school tests, been dmnk, been loud/rowdy, lied about 

age, with the highest peaks in skipping classes and marijuana use. Cluster 5 was labeled 

the high delinquency, high substance use cluster. Cluster 2 (n = 84) and Cluster 4 (n = 

30) had similar rates of throwing objects at cars and windows and skipping classes. 

They differ in levels of hitting other students (cluster 2 high, cluster 4 mid-range), having 

things of yours stolen from a public place (cluster 2 high, cluster 4 mid-range). Cluster 2 

is distinguished by high rates of having things of yoiu-s damaged on purpose and being 

beating up by others, whereas cluster 4 had the highest rates in the sample of being 

beaten up by one's parent. Cluster 2 was labeled the moderate delinquency, high 

victimized by others cluster and cluster 4 was labeled the moderate delinquency, high 

victimized by parent cluster. 

Tests of cluster differences on each of the fourteen cluster variables (2x5 gender 

x cluster factorial ANOVAs using Type m or unique sums of squares) showed 
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To further explore cluster differences, clusters were compared on other variables. 

The first of these was respondent age. Individuals were divided into one of two 

categories, ages 11-14 coded as 1 and ages 15-17 coded as 2 (these categories remained 

the same throughout all age related analyses). Nine of the fourteen variables showed 

significant (g < .05) age by cluster interactions. Age by cluster differences did not 

emerge for the lied about age, been dmnk, had things of yours damaged, had things of 

yoiu-s stolen from a public place, and beaten up by other clustering variables. Clusters 1, 

2, 3, and 4 had higher rates of younger rather than older individuals (see Figures 2 and 

3). The exception was cluster 5, which had considerably higher rates of older individuals 

than younger. As previously mentioned cluster 5 was characterized as having the highest 

rates of delinquent behavior (i.e., skipping classes, lied about age, being loud and rowdy) 

and substance use (i.e., been drunk and marijuana use). Cluster 1, the non-delinquency 

cluster had 67% younger; cluster 2, the moderate deUnquency high victimized by others 

cluster had 64% younger; cluster 3, the moderate delinquency low substance use cluster 

had 62% younger; cluster 4, the moderate deUnquency high victimized by parent cluster 

had 67% younger; cluster 5 the high delinquency high substance use cluster had 16% 

younger. 

Clusters were compared with the other potential correlates, once again using 2 x 

5 gender x cluster factorial ANOVAs, Type m sums of squares. As illusfrated in Figure 

4, other correlates at time 1 show fairly similar pattems across clusters. With the 

exception of respondent's belief that parents would label them as someone who is 
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likeable, significant (p < .05) differences were found among all clusters on the correlate 

variables. 

Not surprisingly individuals in cluster 1, the non-delinquent cluster, had the 

highest GPA and scored in the low range on items such as friends and parents labeling 

them as likely to get in trouble, and exposure to delinquent peers. Cluster 2, the 

moderate delinquency high victimized by others cluster scored mid-range on all 

variables. Those in cluster 3, the moderate delinquency low substance use cluster, are 

equivalent to cluster 2 in all variables except closeness to friends (cluster 2 reports more 

closeness). Individuals in cluster 5, the high delinquency high substance use cluster, 

also show similar pattems to clusters 2 and 3 with the exception of individuals in cluster 

five having more negative attitudes towards delinquency. Cluster 4, the moderate 

delinquency high victimized by parents cluster, showed the most variation compared 

with other clusters. These individuals showed the lowest GPA, highest rates of feelings 

of isolation with family, feeling like an outsider at school, feeling lonely with friends 

and family, lack of closeness with friends, parental labeling/mles, parental 

labeling/frouble, friend labeling trouble, and the normlessness scale. 

The next step in research question 1 involved examining cluster differences on 

clustering variables at times 2 and 3 with the original clusters formed at time 1. As 

illustrated in Figures 5 (time 2) and 6 (time 3) there are reduced differences between 

clusters on clustering variables over time. At time 2 the largest cluster, cluster 1 the 

non-delinquent cluster remained similar to time 1. The group continued to be 

characterized by low levels of reported behaviors with a slight increase in the incidence 
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classes and marijuana use. The individuals in cluster 3, the moderate delinquency low 

substance use cluster, have reduced levels of throwing objects at cars and windows but 

show increased levels of skipping classes and marijuana use. Cluster 5, the high 

delinquency high substance use cluster, showed a slight reduction of skipping 

classes and cheating on school tests and a moderate reduction in being loud and rowdy. 

The reported levels of being dmnk remained stable from time 1 to time 2. There was an 

increase in having sexual intercourse, lying about one's age, and marijuana use. Cluster 

2, the moderate delinquency high victimized by others cluster, and 4, the moderate 

delinquency high victimized by parents, show the most change from time 1 to time 2 

with the most dramatic changes occiuring in the victimization items. Specifically, 

cluster 2 has a substantial decrease in rates of having things of yours damaged and beaten 

up by other. Similarly, cluster 4 that had high rates of being beaten by parent at time 1 

was decreasing to the low rates of the other 4 clusters. Factorial ANOVAs (2x5 gender 

X cluster) showed significant (p < .001) cluster differences on all but one of these 

variables (thrown objects at cars and windows). 

As demonsfrated in Figure 6, the clusters show markedly less differentiation on 

the time 3 clustering variables when compared with both times 1 and 2. With the 

exception of cluster 5, clusters 1, 2, 3, and 4 show very similar peaks in the clustering 

variables of had sexual intercourse, skipped classes, and marijuana use. Cluster 5, the 

high delinquency high substance use cluster, continues to show pattems of very high 

rates of sexual intercourse, being drunk, and marijuana use. For all five clusters the 

victimization items show little differentiation with a slight peak at being beaten by other 
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and minimal scores on the rest of the victim variables. Tests of cluster differences on 

each of these variables ( 2 x 5 sex x cluster factorial ANOVAs) showed significant (p < 

.01) differences on all clusters for the clustering variables. 

The original clusters (time 1) were then compared on the potential correlates at 

times 2 and 3. Similar to results with the clustering variables, the dispersion among 

clusters becomes less pronounced at time 2 (Figure 7). The pattems of clusters, when 

compared with time 1, are similar to one another and much of the differentiation seen at 

time 1 is not apparent. However, some varying pattems of cluster differences continued 

to emerge. Most of the differences were similar to the ones foimd at time 1. Cluster 1, 

the non-delinquent cluster, continued to be distinguished as the group of individuals with 

scores indicating the least amount of problems. Clusters 2, 3, and 5 remained virtually 

the same at time 2 with all variables scoring in the mid-range. Cluster 4 was less distinct 

from the other groups at time 2. However individuals in this cluster continued to have 

scores indicating the most amoimt of problems. 

As with time 2, the pattems of correlates become even more similar at time 3 

(Figiu-e 8). Cluster differences between some of the variables were found but remained 

in the same direction as in previous time periods. Cluster 4, continued to be different 

from other clusters on parental labeling/frouble, friend labeling/trouble, and the 

normlessness variables. 

The second part of research question 1 involves re-clustering individuals at times 

2 and 3. Once again Ward's minimiun-variance method (1963) was used yielding, at 

time 2, a five cluster solution as indicated by the pseudo-T test and pattern 
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differentiation. Cluster 1 (n = 834) was the largest group, characterized by low levels on 

all the delinquent, substance use, and victimization items (see Figure 9). Cluster 1 was 

labeled as the low-delinquent cluster. The second largest group, cluster 3 (n = 278) 

showed the highest levels in the sample of having thrown objects at cars and windows 

and cheating on school tests with moderate rates of hitting other students, being loud and 

rowdy, skipping classes, lying about one's age, and marijuana use. Cluster 3 was labeled 

the moderate delinquency moderate marijuana use cluster. Cluster 2 (n = 146) 

represented the group with the highest rates in the sample of having sexual intercourse 

with moderate rates of skipping class and marijuana use. Cluster 2 was labeled the high 

sexual intercoiu-se moderate skipping classes and marijuana use cluster. Cluster 4 (n = 

122) is characterized by high levels of having sexual intercourse, skipping classes, lying 

about age, being dmnk, and marijuana use. Cluster 4 was labeled the high risky 

behaviors high substance use cluster. The smallest group, cluster 5 (n = 11) had 

moderate rates of sexual intercourse, lying about age, and being drunk, with the highest 

rates in the sample of skipping class, marijuana use, and being beaten up by parent. 

Cluster 5 was labeled the high substance use high victimized by parent cluster. Two by 

five gender by cluster factorial ANOVAs revealed significant (p < .001) cluster 

differences on these variables. 

When comparing the original clusters at time 2 with the new clusters at time 2 

very different pattems emerge. As illusfrated in Figure 9, when individuals are re-

clustered more differentiation among clusters is evident (compare with Figure 5, original 
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clusters at time 2). Cluster 1 remains fairly stable between the two procedures but 

clusters 2,3,4, and 5 show much higher rates of risk and substance use behaviors. 

Although scores on the victimization variables remain fairly similar between the two 

procedures some differences do exist. Especially noteworthy is the high peak of beaten 

by parent in cluster 5 of the re-clustered variables at time 2. This peak does not emerge 

with the original clusters at time 2. 

Once again, differences among clusters were explored with potential correlates. 

Figure 10 provides an illusfration of the correlates with new clusters at time 2. As 

indicated in the figiu-e clusters 1, 2, 3, and 4 follow fairly similar pattems with slight 

variations among some of the correlates. Cluster 4 (the high risk behaviors high 

substance use cluster) shows moderate differentiation from the other three clusters on 

parental and friend labeling/mles, and exposure to delinquent peers. Cluster 5 (the high 

substance use high victimized by parent cluster) shows the most differentiation from the 

other clusters. Cluster 5 has distinct pattems with the GPA, parental and fiiend 

labeling/mles, parental and fiiend labeling/frouble, and exposure to delinquent peers. 

Tests of cluster differences on each of these variables (2x5 sex x cluster factorial 

ANOVAs) showed significant (p < .05) differences on all clusters for these variables. 

Although similar, some differences do emerge when comparing correlates from 

the original clusters at time 2 (see Figure 7) with the new clusters at time 2 (see Figure 

10). Specifically, clusters 4 and 5 show more differentiation with the new clusters. 

Also, although in a similar direction clusters on the normlessness scale show more 

dispersion with the new clusters. 
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At time 3, using Ward's minimum-variance method, a four cluster solution 

emerged as the optimal solution based on the pseudo-T and sample size. However, for 

comparative purposes with previous analyses a five cluster solution was retained (see 

Figure 11). The largest cluster, cluster 1 (n = 705), showed low incidence rates on all of 

the delinquent, substance abuse, and victim variables. Cluster 1 was labeled the minimal 

delinquency cluster. With 392 individuals, cluster 2 was characterized by high levels of 

having sexual intercourse and marijuana use and moderate rates of skipping classes and 

being drunk. Cluster 2 was labeled the moderate high sexual intercourse moderate high 

marijuana use cluster. Cluster 3 was the third largest group (n = 182) showing moderate 

to high levels of throwing objects at cars and windows, having sexual intercourse, being 

loud and rowdy, skipping classes, lying about age, being dmnk, and marijuana use. 

Cluster 3 was labeled the moderate delinquent moderate substance use cluster. Further, 

as compared with clusters 1, 2, and 4 cluster 3 shows an increase in being beaten up by 

others. Cluster 4 (n = 108) has moderate to high rates of having sexual intercourse, 

cheating on school tests, skipping classes, lying about one's age, being dmnk, and 

marijuana. Cluster 4 was labeled the high delinquent high substance use cluster. The 

smallest cluster, cluster five (n = 4), shows the highest rates in the sample of having 

sexual intercourse, cheating on school tests, being loud and rowdy, skipping classes, 

being dmnk, marijuana use, having things of yours stolen, beaten up by other, and 

beaten up by parent. Cluster 5 was labeled the high risk behavior high victimized by 

parent cluster. Tests of cluster differences on each of these variables (2x5 sex x cluster 
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factorial ANOVAs) showed significant (p < .05) differences on all clusters for these 

clustering variables. 

Comparing the original clusters (see Figure 6) with the new clusters at time 3 (see 

Figure 11) once again shows very different pattems between the two procediu-es. With 

the exception of cluster 5, the original clusters show little dispersion between one 

another by time three. This is not the case with time 3 new clusters. They remain quite 

distinct from one another indicating different pattems across all five clusters. 

Potential correlates were evaluated with new clusters at time 3. Similar to the 

cortelates with new clusters at time 2, clusters in time 3 show fairly similar pattems with 

the correlates (see Figiure 12). At time 3 those in cluster 4, the high delinquent high 

substance use cluster, continue to show higher rates of parental and friend labeling/mles, 

and exposure to delinquent peers as compared with clusters 1, 2, and 3. Once again the 

most differentiation is found in cluster 5 where very different pattems in most of the 

variables emerged. Tests of cluster differences on each of these variables (2x5 sex x 

cluster factorial ANOVAs) showed significant (p < .05) differences on all clusters for 

these variables. 

Comparing the originals clusters (see Figure 8) and new clusters (see Figure 12) 

at time 3 with the cortelates provides slightly different pictures. With the exception of 

cluster 5, they both fall into similar pattems. However, even within these similar 

pattems the dispersion between clusters is more evident with tiie new clusters at time 3. 

The last step in research question one was to illusfrate individual changes in 

clusters across time. Specifically, how does the composition of clusters change when 
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individuals are allowed to re-cluster at each time period. As demonstrated by the 

comparison of original clusters with new clusters at times 2 and 3 group pattems are 

often different across time. By time 3 the cluster sizes change dramatically when 

individuals are re-clustered. At time 1, cluster 1 had a sample size of 905, re-clustered at 

time 2 (n = 648) and at time 3 cluster 1 has 461 individuals remaining in the same 

cluster. 

To illusfrate the pattems of change occurring with the re-clustering of variables, 

individuals in cluster 1 were traced for changing cluster membership at times 2 and 3 

(Figure 13). Thus, an examination of individual changes in cluster membership across 

time by sample sizes, demographic information, and comparisons on potential correlates 

were explored. (Due to the small sample size (i.e., n = 4 at time 2) those changing to 

cluster 5 will not discussed.) Correlates were assessed using one-way ANOVAs at times 

2 and 3 (only significant (p < .05) cortelates are discussed as they relate to the changing 

clusters). Of those shifting from cluster 1 at time 2, the largest number went from cluster 

1 to cluster 3 (n = 146). The second largest change group moved from cluster 1 to 

cluster 2 at time 2. The smallest group consisted of those individuals who moved from 

cluster 1 at time 1 to cluster 4 at time 2. 

As a result of the re-clustering the composition of males, females, and age 

grouping changed within cluster 1 at time 2 (assessed by chi-squares). More females (n 

= 388) than males (n = 260) remained in cluster 1 at time 2 vdth more younger (n = 462) 

than older (n = 186) respondents. Recalling the description of those in cluster 1, at time 

2, these individuals were characterized as having minimal rates of risk behaviors and low 
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scores on the victimization items. The significant (p < .05) cortelates, at time 2, 

demonsfrate the same pattems, indicating fewer problems. 

At time 2 those moving from cluster 1 to cluster 3 now belong to the group 

characterized by the highest levels of throwing objects, cheating on tests with moderate 

rates of hitting other students, being loud and rowdy, skipping classes, Ued about age and 

marijuana use. Significant (p < .01) ANOVAs with the cortelates (at time 2) further 

describe these individuals as having the lowest GPA, show moderate to high rates of 

feeling like an outsider at school, respondent's perception of being labeled by parents 

and fiiends as likely to break mles, exposure to delinquent peers, and commitment to 

delinquent peers. More males (n = 91, females n = 55) were in this cluster with a 

decidedly yoimger group of respondents (n = 109, older n = 37). 

Cluster 2, at time 2, had relatively equivalent nvunbers of males (n = 35) and 

females (n = 25). Different from the other individuals changing clusters at time 2, there 

were more older (n = 52) than younger (n = 25) individuals moving to cluster 2. Those 

in cluster 2 represented the group with the highest rates of sexual intercourse with 

moderate reports of skipping class and marijuana use. Significant (p < .01) ANOVAs 

showed this group to be in the low to moderate range on feeling like an outsider at 

school, respondent's perception of being labeled by parents and fiiends as likely to break 

mles, exposure to delinquent peers, and commitinent to deUnquent peers (for time 2 

cortelates). 

Those moving from cluster 1 at time 1 to cluster 4 at time 2 were characterized 

with high rates of sexual intercourse, skipping classes, lied about age, been dnmk, and 
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marijuana use. These individuals had low GPAs (only cluster 3 had a lower GPA) and 

scored the highest on all significant (p < .01) correlates indicating more problems (for 

time 2 correlates). More males (n = 22) than females (n = 8) and more older (n = 20) 

rather than younger (n = 10) respondents characterized membership in this group. 

Many (39%) of the individuals who shifted from cluster 1 at time 1 to a different 

cluster at time 2 remained in their "new" cluster at time 3. Cluster 1 had a sample size of 

461 at time 3 (185 males, 276 females; 353 younger group, 108 older group). A review 

of the significant (p < .01) ANOVA's demonsfrated that this group continued to display 

few problems (for time 3 cortelates). Those remaining in cluster 3, from time 2 to time 

3, (35 males, 13 females; 40 younger group, 8 older group) had the second lowest GPA 

and went on to score the highest in labeling as a rale breaker by parents and friends, 

exposiu-e to delinquent peers, commitment to delinquent peers, normlessness. They also 

had the lowest scores on attitudes towards delinquency, indicating their belief that 

delinquent acts are not negative events (for time 3 correlates). Those remaining in 

cluster 2, from time 2 to time 3, (18 males, 21 females; 7 yoimger group, 32 older group) 

had the highest GPA among the clusters and low scores on parental and fiiend labeling 

as a rale breaker, and normlessness. They had high exposure to delinquent peers and 

high commitment to delinquent peers. Conversely, those in cluster 2 had low scores on 

attitudes towards delinquency, once again indicating they did not view delinquent acts as 

negative events (at time 3). 

Particularly interesting are the individuals who changed clusters at time 2 but 

then returned to the low problem behavior groups at time 3. First, there are those who 
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merged into cluster 2 at time 2 and then returned to cluster 1 (13 males, 11 females; 9 

younger group, 15 older group) at time 3. This particular group had the lowest GPA, 

reported the lowest rates of believing their parents would label them as one likely to 

break the rales but showed moderate-high scores on believing their friends would label 

them as likely to break rales, had the most negative attitudes towards delinquent 

behaviors, had moderate-low scores on exposure to delinquent peers and normlessness, 

and remained moderately committed to friends who commit delinquent acts (for time 3 

correlates). Second, there are those who merged into cluster 3 at time 2 and then 

returned to cluster 1 (24 males, 25 females; 36 younger group, 13 older group). These 

individuals had mid-range GPA's, moderate-high scores on respondent's perception of 

being labeled by parents and friends as likely to break mles, attitudes toward 

delinquency, exposure to delinquent peers, normlessness, and lower scores on 

commitment to delinquent peers (for time 3 correlates). 

The ability to identify and follow individuals across time allows for more 

individual complexity to emerge. With the aid of the correlates, infraindividual 

differences on attitiides are readily assessed. For example, those individuals who 

returned to their original non-delinquent cluster (cluster 1 the non-delinquent cluster) at 

time 3, reported more negative attitudes towards delinquency, and less commitinent and 

exposure to delinquent peers than they had at time 2. Conversely, those remaining in 

their new delinquent cluster continued to have high commitment and exposure to 

delinquent peers and reported less negative attittides towards delinquency. This 
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information is a useful component for the constmction of unique developmental 

pathways and has implications for applied endeavors. 

Research Question Two 

The second research question was concemed with how different clustering 

procedures alter conclusions about gender differences or similarities in risk behavior 

pattems over time. To examine this, males and females were included in the cluster 

analysis as a whole sample compared with males and females entered as separate 

samples in the cluster analyses (both at time 1). Ward's minimum-variance method was 

used with a five cluster solution. 

Similar pattems are presented in Figures 14 and 15 for males and females, 

resulting from the inclusion of both genders in the cluster analysis. However there were 

different percentages by gender in each cluster. Cluster 1, the non-delinquent cluster had 

54% females, 46% males; cluster 2, the moderate delinquency high victimized by others 

cluster had 75% males, 25% females; cluster 3, the moderate delinquency low substance 

use cluster had 56% males, 44% females; cluster 4, the moderate delinquency high 

victimized by parent cluster had 67% males, 33% females; and cluster 5, the high 

delinquency high substance use cluster had 62% males, 38% females. Gender by cluster 

interactions were assessed and showed significant (p < .05) differences on seven of the 

clustering variables including damaged property, throwing objects at cars and windows, 

cheating on school tests, hitting other sttidents, being loud/rowdy, lied about age, and 

marijuana use. 
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For the entire sample, the overall percentage for males was 52% and 48% for 

females. The non-delinquent cluster and the moderate delinquency low substance use 

cluster have fairly equivalent numbers of males and females. Distinctions emerge with 

the other three clusters. Specifically, males dominated the moderate delinquency high 

victimized by others cluster, the moderate delinquency high victimized by parent cluster, 

and the high delinquency high substance use cluster. 

Next, separate samples of males (Figure 16) and females (Figure 17) were 

clustered using Ward's minimum-variance method with an optimal five cluster solution. 

For the male sample Cluster 1, (n = 376) was characterized by low rates of risk 

behaviors; Cluster 2, (n = 62) had moderate rates of delinquency and high marijuana use; 

Cluster 3, (n = 141) had the highest rates of delinquency; and Cluster 4, (n = 115) had 

low to moderate rates of delinquency and the highest rates of being victimized by others; 

Cluster 5, (n = 23) had moderate rates of delinquency and the highest rates of being 

victimized by parent. One-way ANOVAs indicated significant (p < .01) differences 

among all clustering variables. 

For the female sample Cluster 1, (n = 464) had the lowest rates of risk behaviors; 

Cluster 2, (n = 60) had moderate to high delinquency rates; Cluster 3, (n = 118) had 

moderate to low rates of delinquency; Cluster 4, (n = 21) had very high rates of sexual 

intercourse, skipping classes, and marijuana use; Cluster 5, (n = 11) had moderate to low 

rates of delinquency and the high scores on victimized by parent. One-way ANOVAs 

indicated significant (p < .01) differences among the all clustering variables. 
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Similarities exist for some of the clusters between the two samples. For both 

males and females there is once again a large non-delinquent cluster. Cluster 1. 

Although scores were higher for males, both samples showed similarities with Cluster 3, 

which is characterized by moderate to high rates of delinquency. 

However, differences between males and females did emerge that show distinct 

pattems. For females. Cluster 4 had very high rates of sexual intercourse, which did not 

occur in the male sample. These same women clustered highly with skipping classes 

and marijuana use. A similar high peak with sexual intercourse was nonexistent for 

males. The most pronounced peak, in the male sample Cluster 2, was marijuana use 

which clustered with moderate/high rates on the delinquency variables. For both 

samples. Cluster 5 indicated the most exposure to victimization. However, males scored 

highly on victimized by parent where females scored highly on victimized by parent and 

having things stolen. 

A comparison of the two procedures (i.e., entire sample versus male only, female 

only samples) demonstrates that more differentiation occurs when gender is considered 

separately. When males and females are analyzed independentiy, more distinct pattems 

are allowed to emerge. Thus, providing a broader explanation of both gender 

similarities and differences. 
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CHAPTER IV 

DISCUSSION 

Research Question One 

The first research question asked if different pattems emerge when individuals 

are clustered once compared with clustering at each time period. A comparison of these 

two procedures illustrates that results do indeed differ. Specifically, when individuals 

are clustered once and followed across time the pattems tend to become less distinct 

from one another and group differences diminish. One might conclude that differences 

between groups become less pronounced over time. This conclusion has some merit as 

the literature indicates that many individuals, as they age, have a reduction of risk 

behaviors as they transition out of adolescence (e.g., Moffitt, 1993). This would also 

hold tme for the victimization item "beaten by parents" as respondents may be leaving 

home and not around those who abused them in the past. 

The second procedure, when individuals are re-clustered at each time period, 

provides a much different picture. Rather than pattems becoming less distinct across 

time (as they do when only clustered once), individuals who are re-clustered continue to 

show distinct pattems, suggesting continuing divergence in pathways. This is evident 

when considering those who were grouped in cluster 1, the non-delinquent cluster, at 

time 1. This cluster had a sample size of 905 at time 1, 648 at time 2, and 461 at time 

three. Thus, the different procedures result in markedly different conclusions about 

adolescent risk behavior pathways. 
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First, with the procedure of clustering only at time 1, the number of those with 

low rates of risk behaviors at times 2 and 3 would be overestimated. The fact that more 

individuals do indeed move into more risky clusters coincides with Dryfoos' (1990) 

assessment that the period of adolescence is often characterized by autonomy seeking 

and experimentation in a variety of risk behaviors. Many view these risky behaviors as 

both normal and necessary components of development. This was aptly demonstrated 

by Shedler and Block (1990) who utilized a developmental framework to explore 

subgroup differences with adolescent dmg use and psychological health. They found 

that subgroup differences do indeed exist, indicating different developmental 

trajectories. Specifically, adolescents who had engaged in moderate experimentation 

with substances were better adjusted than either the abstainers or high substance users. 

Had the individuals been kept in their original non-delinquent cluster the number of 

those involved in experimentation would not be accurate. 

Second, the stability of risk behavior pattems would be overestimated. These 

results call into question past studies that have pre-defined groupings of individuals. For 

example, Loeber and Schmaling (1985) created developmental pathways based on a 

meta-analysis of 28 factor analyses of parent and teacher ratings of overt and covert 

dismptive behaviors. From this they formed distinct pattems of delinquent behavior -

overt pathway, covert pathway, and authority conflict pathway. These constiiicted 

categories served as the basis for their subsequent research on delinquent behaviors (e.g., 

Kelley, Loeber, Keenan, &. Delamatte, 1997; Loeber, Keenan, & Zhang, 1997). In their 

work individuals were allowed to occupy multiple pathways across time, however these 
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same labels were maintained. So, for instance, an individual was allowed to be in an 

overt-covert pathway or the authority conflict-overt pathway. It would seem likely that 

these individuals in multiple pathways are forming entirely new groupings that no longer 

fit neatly into their predefined pattems. 

Third, if prevention and intervention programs were based upon the original 

clusters it is likely they would not reflect the diversity and change within respondents 

and as such be less beneficial. Dryfoos (1990) suggests that individualized attention to 

program participants is a vital component for success, with an emphasis on diversity. 

However, if the diversity is not revealed through basic research it is unlikely to be 

translated into programs. Further, Lemer (1995) posits that the focus of a program must 

be relevant to the hves of those for which it is intended. Once again if the most accurate 

pattems are not acquired, it calls into question the program's relevancy and potential for 

effectiveness. As Sroufe and Jacobvitz (1989) conclude,".. .only by considering how 

developmental pathways converge and diverge and how pattems of adaptation are 

transformed can we begin to capture the coherence in individual adaptation. These 

issues relate not only to understanding development within the normal range but also to 

identifying developmental outcomes" (p. 202). 

The repeated clustering over time enabled the identification of individuals who 

cluster in the non-delinquent group at time 1, move to a higher risk cluster at time 2, and 

then return to the non-delinquent cluster at time 3, and a second group of individuals 

who cluster in the non-delinquent cluster at time 1 and then jom a higher risk cluster at 

times 2 and 3. Those who returned to the non-delinquent cluster at time 3 reported more 
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negative attitudes towards delinquency and less exposure and commitment to delinquent 

peers. Those remaining in their new cluster continued to have high commitment and 

exposure to delinquent peers and reported less negative attitudes towards delinquency. 

A next step for future research is to identify those underlying factors that produce these 

changes (for either those who remain in their new risky cluster or those who retum to 

their non-delinquent path) through more in-depth analyses. 

Lastly, based on a comparison of Time 1 and Time 3 clusters, it is interesting to 

note the developmental changes in risk behaviors across time. As respondents age and 

move into high school, there is a shift of the risk behaviors in which individuals are 

participating. Thus, some forms of deviance (i.e., throwing objects, hitting others) begin 

to decline, for most clusters, as they are not part of the school-based youth subculture. 

However, other behaviors such as having sex, skipping classes, being dmnk, and 

marijuana use are seen as normative, are often encouraged, and show increases (Dryfoos, 

1990). For example, Garguilo and colleagues (1987) illustiated the changes in behavior 

that occur when individuals transition to secondary school and become part of an 

environment where more of these behaviors, such as sexual intercourse, are engaged in 

and discussed. These environmental changes may lead individuals to cluster differently 

as they age. 

Research Question Two 

Women compared with men have, until recently, been neglected in the adolescent 

risk behavior literature. Relatively little research addresses how gender affects the 
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course and con-elates of risk behaviors (e.g., Marcia, 1980; Chesney-Lind, 1989; Snyder, 

1996). For this reason, gender was included as one focus of this research. The second 

research question asked whether different conclusions would be drawn by conducting 

cluster analyses separately for women and men compared with including the entire 

sample and then identifying the percentages of women and men in each resulting cluster. 

These analyses illusti-ate the advantage of clustering separately by gender, since 

they revealed both similar and unique clusters for women and men. Similarities emerged 

on two of the clusters, the non-delinquent cluster and the moderate to high delinquency 

cluster. For example, one of the unique clusters for women was characterized by high 

rates of sexual intercourse, skipping classes, and marijuana use (Cluster 4, see Figures 16 

and 17). This indicates a unique patterning for females who engage in risky behaviors 

and further elaborates previous research that suggests sexual experiences have different 

implications for women and men (Bell et al., 1999). In their research. Bell and 

colleagues reported that although sexual risk correlated positively with other risk 

behaviors for both women and men, the correlations were stronger for men. They and 

others (Moore & Rosenthal, 1998) concluded that different motivations might be 

characterizing the sexual risk behaviors for women and men. This may provide one 

explanation for the distinct pattem clustering highly with only two other risk behaviors 

and not creating high scores on several risk behaviors. A similar unique (sexual 

intercourse) peak was not found for the male only sample. For males, the clusters 

showed more consistent pattems of delinquency, across risk behaviors, with one large 

jump of marijuana use for Cluster 2. This is not surprising due to the higher incidence 
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rates of many risk behaviors for men than for women (Maguire & Pastore, 1997). These 

multiple risk behaviors, for males, may align with those who advocate for a problem 

behavior syndrome labeled as such because of positive correlations among adolescent 

risk behaviors (Donovan & Jessor, 1985; Osgood, Johnston, O'Malley, & Bachman, 

1988). 

The findings associated with gender lend credence to those who argue that 

prevention and intervention efforts, designed to reduce risk behaviors, must have 

components that are gender specific and address the particular concems of the 

populations sought to serve (Eyre, Read, & Millstein, 1997; Hillier, Harrison, & Warr, 

1998; Stein & Nyamathi, 1999). However, it is not sufficient to draw conclusions about 

"all" women or "all" men when asking gender questions, instead it is important to 

examine the nature of the variability within each gender as well. 

Comparatively, if the original cluster solution had been used with only 

percentages of males and females reported (see Figure 1 for entire sample) the distinct 

gender pattems would not have been found. A likely conclusion would therefore be that 

although there are gender variations in the preponderance of women versus men in the 

various clusters, males and females have similar pattems of risk behaviors, thus, 

providing validation for those arguing that few gender-specific processes exist in relation 

to risk behaviors (Smith & Patemoster, 1987) and sexual risk (Metzler, Noell, Biglan, 

Ary, & Smolkowski, 1994). 
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Limitations of Cluster Analysis 

Cluster analysis is currently one of the main approaches being used in person 

oriented developmental studies, and although it represents a good fit with a 

developmental fi-amework, it also has several limitations (Hair & Black, 2000). First, 

cluster solutions and membership in a cluster often vary depending upon the clustering 

procedures used. The two-stage density, FASTCLUS, and Ward's method clustering 

techniques demonstrate that somewhat different pattems can emerge as a result of the 

method utilized. A second related limitation involves the issues with stopping mles. 

Currently, there is a general consensus in the literature that no one stopping mle sets the 

standard for creating the finite number of clusters. Rapkin and Luke (1993) suggest that 

until more sophisticated techniques are refined and become more accessible the number 

of clusters selected must depend on muhiple criteria (i.e., sample size, pseudo-T, logical 

groupings). 

Third, cluster analysis is descriptive rather than inferential in nature. Fourth, 

there are issues associated with the number of variables used in the cluster analysis. The 

technique does not place any intiinsic limits on the number of clustering variables used 

in the analyses, but too many variables gets unwieldy and difficult for meaningful 

interpretation of the data. One solution is to reduce the data through factor analyses. 

However, ".. .the use of components analysis may distort the identity of specific 

variables of interest, and components may not be directly interpretable" (Rapkin & Luke, 

1993, p. 263). Had the clustering variables in this sttidy been reduced, it is likely that 
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specific information regarding cluster pattems based upon individual risk behaviors 

would have been lost. 

Lastly, as is the case with most analysis techniques, the outcome of the analysis 

depends upon the variables selected for inclusion. Thus, the addition or subtraction of a 

variable may affect the resulting solution. Due to the above considerations it is essential 

that researchers interpret the results with these limitations in mind. 

Limitations of Study 

Several limitations exist within this study. First, only those respondents with 

complete data were included in the analyses. At time one, those in the incomplete group 

reported higher levels of delinquent behavior, substance use, and victimization than the 

complete group. Thus, those with the highest rates of risk behaviors are not represented 

in the final sample. 

Second, variables were selected for inclusion in the cluster analyses based on 

frequency of responses. Specifically, variables were not selected if an overwhelming 

majority of respondents reported "never" to the behavior. Furthermore, variables were 

only selected for inclusion if there was adequate dispersion among response choices for 

both males and females. Because of these selection criteria and the limitations imposed 

by the use of an existing data set, the clustering variables included minor rather than 

more serious delinquent behaviors and did not address risky sexual behavior, binge 

drinking or hard dmg use. 
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Lastly, conclusions drawn from the rates of behaviors cannot be applied to 

today's adolescents since the data used for this research were collected from 1976 

through 1980. This is evident in the substance use item of marijuana use, high rates of 

marijuana use are indicated in all analyses. These elevated usage rates are not surprising 

given that the years included in this study were part of trend of rising marijuana usage by 

American high school sttidents (Johnston, O'Malley, & Bachman, 1989). Further, there 

was a two-fold increase in daily marijuana use between 1975 and 1978 which led to one 

in nine high school seniors reporting that he or she used the dmg on a daily or nearly 

daily basis. In 1980 the rates of usage began to decrease and steadily dec Ime. 

Conclusion 

The purpose of this study was to expand upon our knowledge of person-oriented 

techniques. Although these approaches are beginning to receive more attention in recent 

years, issues still exist as to the best way to understand intraindividual development. The 

analyses indicate that clustering at only one time period fails to capture the complexity 

and movement of individuals and risk behaviors across time. Moreover, this technique 

labels individuals in ways that may be accurate at time 1 but be inaccurate at successive 

time periods. A more useful and appropriate procedure, based upon these findings, is to 

re-cluster individuals at each time period, thus allowing for movement between clusters 

provides a better opportunity for understanding the developmental pattems. 
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The findings that re-clustering individuals at each time period provides more 

information aligns with a developmental contextual framework. First, Ford and Lemer 

(1992) argue that".. .an inference that a person has changed or developed must be based 

on intraindividual differences." This is captured by person-oriented techniques such as 

cluster analysis. Developmental contextualism proposes that individuals are in a 

constant state of change and as such it is likely that the change within an individual 

would cause one to cluster differently at different developmental points in time. 

Since much of the past research on adolescent risk behaviors has considered 

samples consisting only of men, it is an important step to include women in such 

research. But even when women are included in risk behavior research, analyses 

frequently do not go beyond the reporting of average gender differences. As illusfrated 

in the present research, it is important to pursue gender issues with techniques that can 

identify differences in patterning among risk variables, both within and across gender. 

Diversity is evident in the findings from this study, which suggest that different as well 

as similar pattems do exist between males and females, reinforcing the conclusions from 

earlier cited research that simplistic generalizations from male samples are inappropriate. 

Theories about risk behaviors are both generated from, and tested by, data such as 

those used for this study. To the extent that the data are failing to capture the frajectories 

for substantial numbers of respondents, the theories may be misleading, or at the least, 

not particularly useful. Important steps have been taken in the last decade in beginning 

to make some of these differentiations. This is evident with Moffitt's (1993, 1997) work 

on common deviance frajectories of youth with the classification of early onset/Ufe-
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course-persistent and later onset/adolescent-limited, and Nagin and associates' (1993, 

1995) identification of adolescent-limited, and high-level chronic offending pathways. 

Acknowledging divergent pathways and the consequences associated with each is a key 

element to understanding the complexity of risk behaviors and how they manifest 

differently within individuals. 

Studies such as these demonsfrate the divergent pathways that emerge when a 

developmental perspective is applied. Certainly, the decision of how to examine a 

specific phenomenon is dictated by what question one is trying to answer. However, if 

the goal is to explore developmental changes in adolescent risk behaviors, care should be 

taken when selecting an analysis sfrategy and person-oriented approaches should be 

considered as an integral component of one's work. Moreover, the issues within a 

person-oriented approach need to be considered as well. As indicated by this study, 

simply clustering individuals at one point in time does not accurately assess the 

complexity of developmental changes as they relate to adolescent risk behaviors. This 

complexity must be included both in theories of adolescent risk behaviors and the risk 

literature as a whole as we strive to understand the course and correlates of such 

behaviors. 

The results from this study have implications for future research. Specifically, 

the pre-definition of delinquent pathways may limit the descriptive value of the pattems. 

Prevention programs based on studies that cluster only at one period in time may not 

provide the most accurate description of those most in need of help. A likely source of 

valuable information would come from those who begin in the non-delinquent cluster, 
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change into a higher risk cluster, and then retum to the non-delinquent cluster. 

Furthermore, the gender analyses, which indicated differing pattems for males and 

females, call into doubt the effectiveness of one size fits all programming. 
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