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ABSTRACT 

THE RELATIONSHIP BETWEEN EARLY ATTACHMENT AND ADOLESCENT 

RISKY BEHAVIORS WITH CHANGES IN LONELINESS IN A MEDIATING ROLE 

Sze Sze Tong 

April 12, 2013 

 The premise that attachment in the early stages of development is influential on 

future development has been extensively researched. Though research denotes that 

attachment in early development does influence behavioral outcomes in later stages of 

development, the path of influence is an indirect one, often involving more temporally 

proximal mediating variables (i.e. mediating variables that occur in the time between the 

assessment of attachment in the early stages and the measurement of behavioral outcome 

variables in the later stages of development). Previous research in this area has identified 

various mediating variables: relationship variables, individual child characteristics, 

environmental variables, and behavioral constructs. Of these constructs, internalizing 

behaviors is not as extensively researched. Also, these mediating variables are generally 

measured at one time point between the predictor variable and the outcome variable 

which does not adequately represent the dynamic nature of these constructs. This 

dissertation extends current research by examining the impact of temporal changes in an 

often neglected construct within the umbrella of internalizing behaviors, childhood 

loneliness, on the relationship between attachment in the early stages of development and 

risk behaviors in the later stages of adolescence.
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 This study used data of 825 participants who participated in three of the four 

phases of data collection for NICHD Study of Early Child Care and Youth Development 

that occurred from 1991 to 2007. Data were collected from the child/adolescent in the lab 

using questionnaires on loneliness (during three different time points of data collection) 

and risky behaviors (at age 15) and behavioral observations for attachment (at 36 months) 

as well as the demographic variable of child/adolescent gender. Latent growth curve 

modeling and structural equation modeling were used to examine the proposed model 

illustrating the hypothesized relationships. Results from this dissertation indicated that a 

good model fit for the overall structural model; however, upon closer examination, the 

relationships between early attachment and loneliness as well as early attachment and 

adolescent risk behaviors produced nonsignificant path coefficients. The significant 

relationship within the structural model was between changes in loneliness throughout 

childhood and adolescent risk behaviors. This significance indicates that participants who 

reported experiencing greater loneliness through childhood would also report higher 

levels of engagement in risky behaviors in adolescence with observed gender effects for 

engagement in risky behaviors (i.e. males were more likely to engage in externalizing 

risk behaviors).  The dissertation concludes with implications of the findings and study 

limitations. 
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CHAPTER ONE 

INTRODUCTION 

 

 The impact of early development on outcomes in later developmental stages has 

been extensively studied in developmental research topics. The research includes a 

diverse range of predictor, mediating, moderating, and outcome variables. The purpose of 

this dissertation is to further contribute to this body of literature by examining the impact 

of early attachment styles on later behavioral outcomes (i.e. risky behaviors) through an 

affect-based mediating variable, childhood loneliness. This chapter will briefly review 

each variable of interest, beginning with significance of the construct of attachment on 

developmental theory. The chapter will then discuss the link between attachment styles to 

maladaptive outcomes. The focus shifts to the outcome variable, risky behaviors in 

adolescence and then to the mediating variable, changes in loneliness over time. The 

chapter will conclude with a statement of the specific purpose of the research and the 

proposed model to be examined. 

Development and Attachment 

Development is a series of transitions through which one progresses over the 

course of life. Oftentimes, the course of development is influenced by what has happened 

in the past in conjunction with what is currently happening. For many years, researchers 

in psychology have been attempting to answer the questions related to the impact of the 

early years of development as an individual matures through childhood, adolescence, and
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adulthood (see Fraley, 2002). Some of the questions that have been posed are: what are 

the factors in development that continue to impact development at a later period? What 

factors are associated with the development of risk behaviors or maladaptive outcomes? 

What are the protective factors that lead to more adaptive outcomes? What are the 

intervening variables? If they are present, what variables mediate? What variables 

moderate? The research is rich in diversity as it relates to the variables chosen (e.g. 

attachment, temperament, parent-related variables, and environment). The research also 

reflects contrasts in findings. However, the unifying premise in the research, regardless of 

the outcome, is that the early stages of development are influential to future development, 

providing the foundation on which one’s life is built, influencing the developmental 

trajectory of the individual. Therefore, especially with differing outcomes in research 

indicating the need for further clarity on this topic, it is important that the connection 

between the early and later stages of development continue to be explored, particularly as 

it relates to informing intervention and prevention efforts for maladaptive, unhealthy, 

and/or life threatening outcomes. 

Multiple psychological theories have posited their perspectives on the connections 

between early and later years of development. From psychoanalysis to social learning, the 

mechanisms of influence of early development on later years have been a focus of 

theoretical and empirical interest. Attachment theory was formed from this foundation of 

interest and is an integration of aspects of psychoanalysis and learning theory with 

ethology to account for behaviors that start in infancy and continue to exert influence 

through the later years in life (Ainsworth, 1969). 
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Attachment refers to a bond or a “pattern of organized behavior” (Sroufe, Carlson, 

Levy, & Egeland, 1999, p. 1) between one person and another specific individual within a 

relationship. In the context of developmental research, attachment is initially based on 

assessments of the nature of parent-child relationships within families. Attachment 

behavior is viewed to be any behavior that allows the person to maintain accessibility to 

the attachment object. Within the context of the parent-child relationship, the 

accessibility of the attachment object determines the level of security of the emotional 

bond within the relationship for the infant or child. According to Bowlby (1969) and 

Ainsworth (1969), these bonds have the potential for continuity, which has implications 

for later development. The bonds within primary relationships reflect either healthy 

attachment behaviors or disturbed attachment behaviors depending on the circumstances.  

The classification of attachment behaviors was further developed by Mary 

Ainsworth  and colleagues (Ainsworth, Blehar, Waters, & Wall, 1978), who described 

secure and insecure attachment strategies specifically within the mother-infant 

relationships. The description of the attachment behaviors within a classification system 

further stimulated research, giving structure to general behaviors within parent-child 

relationships. Attachment theory and classifications offer researchers ways to examine 

questions regarding “some of the most compelling, longstanding issues of developmental 

psychology” (Thompson, 2000, p. 145) as it relates to early socioemotional and 

personality development. 

With the introduction of attachment theory, research was provided with an 

integrative framework that combined psychological and biological perspectives of 

development.  Much of the initial research into the link between early attachment and 
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later development focused on direct “input-output designs” (Belsky & Pasco Fearon, 

2002a, p. 364) that do not consider the potential impact of concurrent or subsequent 

mediator and/or moderator variables that may occur during development (e.g. Fagot & 

Kavanaugh, 1990; Lewis, Feiring, McGuffog, & Jaskir, 1984).  

According to Sroufe, Egeland, Carlson, and Collins (2005a), those interested in 

understanding how development works need to remember that “Development is not 

linear; it is characterized by both continuity and change” (p.11). From the perspective of 

attachment theory, Bowlby (1969) asserted that the continuity of attachment is stable 

through one’s life span; however, given certain contextual factors, the internal working 

models related to attachment are responsive to change. This is in accord with the 

perspective that development is a complicated exchange between the individual and 

environmental contexts (Belsky & Pasco Fearon, 2002a; Greenberg, Speltz, & DeKlyen, 

1993; Lamb, Thompson, Gardner, & Charnov, 1986; Raikes & Thompson, 2008; Sroufe, 

2005; Sroufe, Egeland, & Kreutzer, 1990; Sroufe, et al., 1999; Sroufe et al., 2005a; 

Sroufe, Egeland, Carlson, & Collins, 2005b). Some of the current research responds to 

this potential to changes in developmental pathways by focusing on proximal and distal 

variables that are temporally concurrent for the individual and environment leading to 

outcomes related to pro-social behaviors (Turner, 1991), social competence (Cohn, 

1990), and social problem solving (Raikes & Thompson, 2008). This shift to focusing on 

more temporally concurrent outcomes may seem contrary to the assertion that early 

development is influential in later developmental outcomes. However, research 

acknowledging that these changes in developmental trajectory do not automatically 

negate the impact of early development is also present in the literature (Sroufe, 2005; 
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Sroufe, et al., 1990; Sroufe, et al., 2005a, 2005b); it is the path of influence that has 

potentially changed (Belsky & Pasco Fearon, 2002a, 2002b; Sroufe, 2005).  

For research to truly capture an understanding of development, the field as a 

whole needs to go beyond sole focus of demonstrating either the direct causal links 

between early experience and later development or causal links between concurrent 

experience with current and later development. Movement in the field to build knowledge 

about the intricacies of the various paths showing how early experiences continue to 

influence development as well as accounting for the impact of concurrent situations that 

occur throughout development is necessary (Bowlby, 1980; Sroufe et al., 1999; Sroufe et 

al., 2005a, 2005b). 

Early Attachment and Maladaptive Outcomes 

One of the pathways examined through research has been the relationship 

between early experiences and risky, pathological behaviors later in development. 

Bowlby (1969) hypothesized that disruption during the formation of attachment bonds is 

often a primary reason for the development of psychopathology. The overall research that 

has investigated this general hypothesis has presented with mixed results. On the one 

hand, there is a significant amount of research that shows that early attachment is a 

variable with significant influence on maladaptive development. Research has shown that 

attachment insecurity assessed at infancy is linked with behavior problems in later 

childhood (Erickson, Sroufe, & Egeland, 1985; Greenberg et al., 1993; Greenberg, 

Speltz, DeKylen, & Jones, 2001; Lewis et al., 1984; Sroufe et al., 1990; Sroufe et al., 

1999). Lewis et al. (1984) found support that infant attachment leads to later 

psychopathology at the age of 6 for males. In a meta-analysis, Fraley (2002) examined 
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this central tenet of attachment stability by testing mathematical models for attachment 

theory. His findings indicate that early attachment behaviors remain relatively stable 

throughout one’s lifespan which has implications for the relationship between early 

attachment and developmental outcomes, particularly for outcomes that occur in later 

developmental stages. Warren, Huston, Egeland, and Sroufe (1997) revealed that anxious 

attachment determined during infancy was a significant predictor of psychopathology in 

later teen years over other variables measured in infancy (e.g. temperament, maternal 

anxiety). According to Sroufe et al. (1999), the general literature suggests that the 

experiences of adolescence, particularly as it relates to the development of self, tap into 

early attachment experiences in a unique and influential way. These research findings 

support that early development does have an influence on outcomes that occur in the later 

years of development.  

However, as is often present in research, there have been studies that indicate that 

infant attachment is not a good predictor for certain at risk behaviors. Fagot and 

Kavanaugh (1990) found that infant attachment was not a strong predictor for 

externalizing behaviors, recommending caution in using infant attachment as the sole 

predictor for identification and intervention of problem behaviors. In a review of multiple 

studies, Friedman and Boyle (2008) reported modest findings with fairly small effect 

sizes for the direct relationship between early attachment and later developmental 

outcomes. With regard to attachment continuity, attachment stability from infancy to 

young adulthood was not observed in samples of high risk individuals (Van Ryzin, 

Carlson, & Sroufe, 2011; Weinfield, Sroufe, & Egeland, 2000). On the basis of similar 

findings, a trend developed in which early experiences were seemingly dismissed as a 
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potential variable with significant influence on later development (Clarke & Clarke, 

1976), with the focus shifting to examining the impact of temporally concurrent 

attachment with a variety of variables (Lewis, Feiring, & Rosenthal, 2000).  

Others have opted for a more integrated approach with studies that reflects the 

contributions of both early and concurrent contexts on overall development, normal and 

pathological (Belsky & Pasco Fearon, 2002a; Robins, 1991). In keeping with this 

integration, support for a multifactor model in identifying developmental pathways is 

being explored in the research (Belsky & Pasco Fearon, 2002a; Carlson, Sroufe, & 

Egeland, 2004; Greenberg et al., 1993; McElwain, Wu, & Booth-LaForce, 2011; Stupica, 

Sherman, & Cassidy, 2011). According to Sroufe et al. (1999), the importance of early 

experiences and the later context cannot be ignored, particularly as it relates to the 

development of psychopathology. According to Bowlby (1969) and as summarized by 

Sroufe et al. (1999), psychopathology results from a collection of factors and continued 

progression down a pathological path, taking an individual further away from a healthier 

path. Individual experiences of these different factors such as having negative life events 

occur during infancy (see Greenberg et al., 1993) or following infancy (see Waters, 

Merrick, Treboux, Crowell, and Albersheim, 2000)  leading to attachment insecurity 

contribute to vulnerability or increased risk for the development of psychopathology in 

children and adolescents such as indiscriminant sexual behavior, alcohol/drug use, and 

delinquency to cope during times of distress (Cooper, Shaver, & Collins, 1998) as well as 

demonstrating unhealthy internalizing or externalizing behaviors (see Marsh, McFarland, 

Allen, McElhaney, and Land, 2003). In contrast, attachment security has shown an 

impact as a protective factor, buffering the impact of high-risk contexts, to foster 
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continued healthy development (Dallaire & Weinraub, 2007; Sroufe, et al., 1990). 

Overall, attachment security is an important contributor to the overall development of an 

individual; however, attachment security/insecurity alone is not sufficient to determine 

the course of development. Other contextual factors also need to be considered, 

particularly in the development of psychopathology in later stages of life (Friedman & 

Boyle, 2008; Rutter & Sroufe, 2000).  

When addressing maladaptive outcomes, research still needs to continue efforts in 

constructing the developmental pathways from infancy to middle childhood to 

adolescence (see Robins, 1991). However, even with continued efforts in this area, much 

of the current research offers only an incomplete picture of the development of problem 

behaviors because variables are examined starting with middle to late childhood, without 

accounting for the impact of early childhood and infant development. As a result, 

understanding of both normal and pathological pathways is incomplete and unrefined 

which has significant implications for the development of effective early intervention or 

prevention efforts.  

Healthy and pathological development involves multiple possible pathways with 

variations in context; as a result, the link between early experiences and later 

development is not generally a direct path. In studies that considered early and concurrent 

contextual variables, the support for an indirect path of influence of early attachment on 

variables measured in later stages of development has been supported through use of 

models (see Carlson et al.,2004) and path analysis (see Wood, Emmerson, & Cowan, 

2004). It is vitally important for future research to account for various concurrent 

contextual variables in combination with early experiences when evaluating the course of 
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healthy and pathological relational, emotional, and individual development (Steinberg & 

Avenevoli, 2000; Thompson, 2008a). 

Risky Behaviors as an Outcome Variable 

Risky behaviors can be broadly defined as behaviors that lead to increased risk of 

a harmful outcome. However, not all risk behaviors are maladaptive. Throughout 

development, we are constantly taking adaptive risks. If certain risks are not taken, then 

development is stunted. For example, infants are exhibiting risky behavior when they 

learn to walk. With children entering school for the first time, an adaptive risky behavior 

relates to social risks, making new friends and developing their peer social support 

system. Continuing through adolescence into adulthood, adaptive risks encompass social, 

emotional, and educational activities (e.g. choice of friends, applying to college, dating, 

and choice of occupation). Given that risky behaviors have an adaptive component, the 

question that research has attempted to answer is when does adaptive risk taking become 

maladaptive and harmful?  

Because maladaptive risk behaviors often do lead to harmful outcomes, it is 

important for research to address the developmental sequelae that lead to these 

maladaptive behaviors to inform and advance treatment and prevention efforts. With 

respect to youth, early maladaptive risky behaviors often lead to poor prognosis (Sroufe, 

1997). According to Sroufe, the pathway to psychopathology is “repeated failure of 

adaptation” to “normative developmental issues” (p.253). Sroufe maintains that those 

who continue with repeated deviations from healthy adaptation have an increased chance 

of developing further problems. For individuals who have been on the maladaptive path 

across multiple developmental phases, the likelihood of successful redirection to an 
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adaptive direction of development is lowered. This highlights the importance of 

increasing the understanding of the development of risky, maladaptive behaviors 

throughout the life span for the purposes of effective prevention and intervention. 

Research reflects the importance for the need to understand given the increased interest in 

reporting the effectiveness of prevention efforts in decreasing risk behaviors, particularly 

in youth through early intervention (e.g. Hooven, Herting, & Snedker, 2010; Massey, 

Boroughs, & Armstrong, 2007;  Pollard & Austin, 1990;  Soper, Wolchik, Tein, & 

Sandler, 2010; Zapata, et al., 2004). If one can understand the antecedents that contribute 

to the development of risky behaviors in children and adolescents as well as the 

protective factors that contribute to healthier outcomes, then treatment/prevention efforts 

can be more targeted and effective in achieving the goal of lowering the prevalence of 

risky behaviors of youth (see Hawkins, Catalano, & Arthur, 2002).  

 Developmentally, adolescence is a time in which engagement in general risk 

behaviors is expected. Experimentation is not a shocking development given that this 

developmental transition period is primarily focused on an emerging sense of identity. 

The question in which developmental researchers are interested is when does engagement 

in risk behaviors go beyond typical experimentation into the realm of pathological 

involvement? What factors contribute to the likelihood of increased and/or continued 

engagement in risk behaviors? In the efforts to address these questions, researchers have 

focused on ways to categorize the behaviors (Ackerson, 1942; Hewitt & Jenkins, 1946; 

Achenbach & Edelbrook, 1978), construct developmental pathways to specific 

psychopathology (Loeber, et al., 1993; Zahn--Wexler, Klimes-Dougan, & Slattery, 2000) 
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or maladaptive outcomes (Jessor, 1991), and determine the continuity of certain 

behaviors (Greenberg, et al., 1993; Loeber, 1982).  

 The research that has focused on identifying the factors related to increased risk 

behavior engagement for adolescents have identified multiple factors: exposure through 

mass media (e.g. radio, television, print media, internet, video games; Escobar-Chaves & 

Anderson, 2008; Klein et al., 1993), insecure early attachment (Fraley, 2002; Sroufe et 

al., 1999), genetic predisposition (Rose, 1998), negative peer influence (Gardner & 

Steinberg, 2005), externalizing behaviors (Caminis, Henrich, Ruchkin, Schwab-Stone, & 

Martin, 2007; Schofield, Bierman, Heinrichs, Nix, & Conduct Problems Prevention 

Research Group, 2008; Thompson, et al., 2011), and various affective variables such as 

loneliness, depression, and anxiety (Askénazy, et al., 2003; Guertin, Lloyd-Richardson, 

Spirito, Donaldson, & Coergers, 2001; Lezine, 2006; Mijuskovic, 1988). This brief list is 

by no means an exhaustive summary of the factors that research has potentially 

identified. The two factors that are of interest for this proposed study are early attachment 

styles and perceived loneliness.  

According to Thompson (2008b), early attachment is connected to outcomes in 

later stages of development; however, the ‘how’ of that connection continues to be 

explored in the most current of attachment research (e.g. Belsky, Houts, & Pasco Fearon, 

2010; Booth-LaForce & Oxford, 2008; McElwain, et al., 2011; Pasco Fearon & Belsky, 

2011; Stupica, et al., 2011). What seems to be the consensus of much of the research 

looking specifically at the relationship between early insecure attachment and 

maladaptive outcomes is that there are mediating variables to consider (Greenberg et al., 

1993; Sroufe et al., 2005a, 2005b; Thompson, 2008a). Thompson (2008b) and DeKlyen 
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and Greenberg (2008) reviewed several potential mediating variables that have been 

investigated in the research such as parent-child relationship variables following infancy, 

peer relationship variables, child characteristics/variables, and family ecosystemic 

variables. When considering affective variables as potential mediators of early 

attachment and later risk behaviors, research seems to have been focused on the 

continuum of internalizing and externalizing behaviors. Externalizing behaviors such as 

aggression, anger, and defiance have shown remarkable stability in the relationship with 

the development of risk behaviors (Galéra, Bouvard, Encrenaz, Messiah, & Frombonne, 

2008; Loeber, 1990; Thompson et al., 2011) and psychopathology (Loeber 1990). 

Internalizing behaviors related to emotions such as sadness, worry, and fear have not 

been as strongly researched. According to Zahn-Waxler et al. (2000), developmental 

research is lacking such that the stability of internalizing problems related to depression 

and anxiety in children and adolescents are not well known. Subsequently, when looking 

at a specific affective variable which is considered to be subsumed under the umbrella of 

internalizing emotions, loneliness as a potential mediating variable between early 

attachment and later risk behaviors has not been well studied. One line of focus for 

research on loneliness in childhood and adolescence has been towards establishing 

loneliness as a potential risk factor for risk behaviors, predominantly in adolescence (e.g. 

Rokach & Orzeck, 2003; Shapiro, Siegel, Scovill, & Hays, 1998).  

Progression of Loneliness as a Mediating Variable 

As a construct, loneliness has various definitions. According to Weiss (1973), 

loneliness has various descriptions: “gnawing rather than ennobling, a chronic distress 

without redeeming features,” “unwanted individuation: being separated off,” equating it 
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to depression and grief reactions, or as something more than a simple “desire for 

company” (pp. 13-15). According to Peplau and Perlman (1982), loneliness is 

characterized by poor or lacking social relationships, viewed as a subjective experience, 

and experienced as painful and unwanted. Weiss also offers that “ordinary loneliness,” 

though distressing, is qualitatively different than loneliness associated with clinical 

disorders and more commonly experienced than documented. This type of loneliness is 

more than just the absence of a relationship, but the absence of something considered to 

be meaningful in relationships (Weiss). Individuals can be surrounded by people with 

whom they interact regularly and still report feeling lonely. Reports of perceived 

loneliness tap into an internal experience of self in relation to others that may not always 

be readily observed. According to Weiss, loneliness is often characterized by a desire to 

seek what is missing as a remedy to the distress.  

 Loneliness is an often under-appreciated construct in the world of psychological 

research that has been well researched with adults (see Bogaerts, Vanheule, & Desmet, 

2006; Larose, Guay, & Boivin, 2002; Levin & Stokes, 1986) and somewhat researched 

with adolescents (see Lasgaard, Goossens, Bramsen, Trillingsgaard, & Elklit, 2011; 

Wiseman, Mayseless, & Sharabany, 2006; Witvliet, Brendgen, van Lier, Koot, & Vitaro, 

2010). With loneliness in children, the research is not as extensive. Previous research on 

children’s experience of loneliness was typically based on reports by third parties (i.e. 

teachers, parents, and other adult observers). It was believed at one point that 

developmentally, children did not have the capacity to report on loneliness which 

research did not support (Asher, Hymel & Renshaw, 1984). The initial development of 
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the Loneliness and Social Dissatisfaction Questionnaire (Asher et al., 1984) allowed a 

way to measure children’s internal experience of loneliness and social isolation.  

The experience of loneliness does vary. Some may experience feelings of 

loneliness transiently. However, others may experience feelings of loneliness as a 

pervasive presence in their lives; whereas, others may initially experience low levels of 

loneliness that increase in intensity over time. This progressive experience of loneliness 

has relational implications that can carry forward into future interactions. According to 

Weiss (1973), loneliness is a response to the absence of a “close, indeed intimate, 

attachment” (p. 17).  For an infant in which the development of an intimate relationship 

with the primary caregiver at an early stage led to insecurity, this internal working model 

of relationships is carried forward in the child’s perspective of social interactions with 

others (Bowlby, 1980). Research studies show that insecure attachment assessed in early 

development leads to loneliness in later childhood (Berlin, Cassidy, & Belsky, 1995; 

Raikes & Thompson, 2008). Retrospective assessments of early attachment (see Hecht & 

Baum, 1984) and current attachment (Goossens, Marcoen, van Hees, & van de 

Woestijne, 1998; Larose et al., 2002; Wiseman et al., 2006) are related to self-reported 

experiences of loneliness. According to Rubin, Hymel, Mills,and Rose-Krasnor (1991), 

children who are insecure may withdraw, fail to develop necessary social skills to engage 

with peers effectively, and continue to be isolated from peers, falling into a vicious cycle. 

Although the authors did not discuss loneliness explicitly, they do implicate internal (e.g. 

internal working model, attribution style, attitude) as well as external processes (e.g. peer 

rejection, deficient social networks) that would support the development, maintenance, 
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and escalation of loneliness as has been explored in loneliness research with adults 

(Levin & Stokes, 1986; Marangoni & Ickes, 1989).  

Loneliness is a common symptom experienced throughout development with peak 

intensity during adolescence, a major developmental transition period (Brennan, 1982; 

Rubenstein & Shaver, 1982). Moore and Schultz (1983) described lonely adolescents as 

being in a “social limbo” (p.100) that is characterized by “emptiness, isolation, and 

boredom” (p. 100). This emotional and social experience leads to increased risk for 

psychopathology and maladaptive outcomes. With respect to psychopathology, studies 

have indicated that symptoms of depression also increase sharply during adolescence 

(Birmaher, et al., 1996; Hankin, et al., 1998). Oftentimes, adolescents with symptoms of 

depression such as loneliness, that have proven stable through adolescence (Orvaschel, 

Lewinsohn, & Seely, 1995), are at risk for more serious psychopathology such as major 

depressive disorder later in development (Pine, Cohen, Cohen, & Brook, 1999).  With 

younger children, research has shown that children who report high rates of loneliness are 

more inclined to be viewed as less prosocial, more aggressive, and more disruptive by 

others (Cassidy & Asher, 1992). In adolescence, research has demonstrated that 

loneliness during this period of life has been linked to increasing vulnerability to various 

risk behaviors (e.g. self-mutilating behaviors, see Guertin et al., 2001; sexual behavior in 

adolescent females, see Mendez, Hulsey, & Archer, 2001; alcohol use, see Mijuskovic, 

1988; alcohol use in adolescent females, see Page & Cole, 1991). Overall, the research on 

loneliness, particularly the progression of loneliness into adolescence, would indicate that 

it is an influential variable that merits further study. 
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Purpose of the Study and Proposed Model 

Given the research discussed previously, there seems to be a continued need to 

understand the connections between early stages of development to outcomes at later 

developmental stages. The direct path between early attachment and later risk behaviors 

is not particularly strong given the conflicting research findings as previously discussed 

(Erickson et al., 1985; Fraley, 2002; Friedman & Boyle, 2008; Greenberg et al., 1993; 

Greenberg, et al., 2001; Weinfield, et al., 2000). However, developmental studies that do 

not consider the influence of early development would be in opposition to the basic 

definition of development. As various developmental theories posit (e.g. Bowlby’s 

attachment theory, Erickson’s stages of psychosocial development, Piaget’s stages of 

cognitive development, Bronfenbrenner’s ecological systems theory), the stages of 

development are interconnected, generally where previous stages exert influence on 

subsequent stages. How the influence is exerted is where the theories tend to differ. 

Overall, the research supports that the relationship between early development and 

outcomes in later years are often influenced by variables that intercede following the 

early years. This perspective is supported by a growing trend in more current 

developmental research of exploring the influence of mediating and/or moderating 

variables as researchers continue to explore the ‘how’ of developmental outcomes.  

The proposed model of this study will continue to explore the ‘how’ of 

developmental outcomes through examination of the mediating effect of progressive 

changes in perceived loneliness in the stages of development between early attachment 

and adolescent risk behaviors. Baron and Kenny (1986) defined four characteristics of 

mediation models: 1) a significant relationship is demonstrated between the predictor and 
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outcome variables, 2) a relationship between predictor and mediator variables is 

established, 3) the mediator variable exerts an effect on the outcome variable, and 4) the 

remaining effect between the predictor and outcome variables is noted. The research 

indicates that the early attachment (predictor variable) and adolescent risk behaviors 

(outcome variable) are significantly associated. There is also support in the literature to 

confirm the relationship between early insecure attachment and loneliness in later stages 

of childhood into adolescence. In addition, the literature notes that the effect of loneliness 

in childhood and adolescence generally increases the potential risk of engaging in various 

risk behaviors. Given the framework of mediation established by Baron and Kenny, 

perceived loneliness could be a potential mediating variable for the relationship between 

early attachment and adolescent risk behaviors. Testing a model in which loneliness is a 

mediator of the effects of early insecure attachment on adolescent risk behaviors has not 

yet been examined. Given the risks that are associated with the presence of perceived 

loneliness, this seems to represent a possible missing link in the quest to understand 

potential precursors to adolescent risk behaviors.  

Loneliness is not experienced as a static construct. When the element of time is 

considered, loneliness can wax and wane depending on different variables that are 

internal (e.g. perception of self in relation to others) and external (e.g. social network) to 

the individual. As a result, the proposed model of this study is not just to look at 

mediating effects of loneliness measured at one specific time, but to look at the mediating 

effects of both the initial level of perceived loneliness when it is first measured and the 

growth of perceived loneliness over a specified period of time, through growth curve 

analysis. In summary, the proposed model for this study will examine the connection 
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between early attachment as measured as a toddler and risk behaviors in adolescence as 

mediated by initial levels of perceived loneliness and changes in levels of perceived 

loneliness experienced through middle childhood into adolescence. 

The variables for this model will be collected from existing data set of 

longitudinally collected data. The National Institute of Child Health & Human 

Development (NICHD) Study of Early Child Care and Youth Development (SECCYD) 

collected data on diverse variables over a period of approximately 16 years on a fairly 

large sample of children and families. With respect to size and variables, the NICHD 

SECCYD data set is ideal for the hypotheses, this particular model, and proposed 

analyses. The analysis of the hypotheses will undergo model fit testing using structural 

equation modeling (SEM) and latent growth curve (LGC) modeling using the framework 

of SEM. The proposed model is illustrated in Figure 1.  
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CHAPTER TWO 

LITERATURE REVIEW 

 

Introduction 

The purpose of this study is to examine the connection between early attachment 

as measured as a toddler and risk behaviors in adolescence as mediated by initial levels of 

perceived loneliness and changes in levels of perceived loneliness experienced through 

middle childhood into adolescence. This chapter will review the relevant research related 

to this purpose through discussion of attachment, risk behaviors, and loneliness as 

independent and related constructs. 

The chapter will begin with a brief review of literature related to attachment 

theory leading to a discussion of the research supporting the relationship between early 

attachment security and outcomes in later developmental stages with an emphasis on 

mediating contextual variables. The focus of the discussion will narrow to a discussion of 

adolescent risk behaviors as the outcome variable and the mediating variables associated 

in the relationship between early attachment security and adolescent risk behaviors. A 

review of the research on loneliness, with a focus on the relationships between loneliness 

and attachment as well as loneliness and adolescent risk behaviors, will follow. The 

chapter will conclude with an integration of the research in support of the proposed 

model.
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Attachment Theory 

Many psychological theories have defined and refined understanding of the 

influence of early development on psychological functioning in later years. From 

psychoanalytic theory, Freud and other analysts (e.g. Anna Freud, Melanie Klein, Karen 

Horney, and Erik Erickson) that followed him emphasized early experiences on 

development through psychosexual stages, instinct, and structural concepts such as the 

developing ego and superego that are integral in personality formation.  Erikson 

elaborates from psychoanalytic theory as posited by Freud using stages that emphasized 

psychosexual development as well as cultural and social factors (Miller, 2002). Erikson’s 

stage model theorized that individuals would build upon previous stages as they 

progressed in their own development where the previous stage would impact the 

subsequent stage (Miller, 2002). Object relations theory also emphasized early 

experiences as central to later development beginning with infancy, focusing on 

internalizations of good and bad objects that served as representations of various 

fundamental relationships (Ainsworth, 1969; Miller, 2002).   

Social learning theorists (e.g. Bandura) included both behavioral and cognitive 

components when discussing behavioral development. Modern social learning theory 

encompassed not only ideas about the behavior of individual learning but also the social 

context of learning (Miller, 2002). Within the context of learning, particularly with 

respect to behaviors that start in infancy and early childhood, theorists posited the 

importance of observational learning, conditioning, and reinforcement in the 

development of behaviors (Miller, 2002).  
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The bioecological model of development integrated individual genetic 

components with the social and cultural components that influence overall human 

development. The model posits that the development of an individual is best understood 

through interactions of that individual with his/her surrounding context or environment, 

or proximal processes (Bronfenbrenner, 1979; Bronfenbrenner & Ceci, 1994; Miller, 

2002). Bronfenbrenner has continued to modify the specific model of human 

development and respective processes (for brief summary see Bronfenbrenner & Evans, 

2000). The model illustrates the interactions between individual biology and the 

surrounding context through various levels of environmental subsystems (i.e. 

microsystem, mesosystem, exosystem, and macrosystem). This theory brought forward 

the idea that human development is not an isolated process by placing a measure of 

importance on the impact of environment and the reciprocal interactive processes with 

individuals in context. 

Ethology, a discipline traditionally anchored in biological sciences, has influenced 

perspectives on behavioral development. The most notable contributor to this discipline 

was a zoologist and one of the founding fathers of modern ethology, Konrad Lorenz. His 

behavioral observations involving baby geese and imprinting in animals (Lorenz, 1970) 

was related to instinctual behaviors in the relationship between mother and child in 

humans (Bowlby, 1969). Ethological perspective emphasizes the importance of evolution 

and biology by connecting the presence of innate reflexes in animals that are designed to 

enhance survival of the individual and the species (Miller, 2002). This biological 

emphasis on the instinctual nature of bonding behaviors appealed to psychoanalytic 
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perspectives of behavioral instinct, particularly in early development, with the most 

notable connection to John Bowlby and attachment theory.  

Attachment theory was influenced by ethology; however, as attachment theory 

was developed, instinct was not as highly emphasized as with traditional psychoanalysis. 

Attachment theory takes the perspective that development starts with “a class of 

event…[with] attempts thence to trace the psychological and psychopathological 

processes that commonly result” (Bowlby, 1969, p. 4). According to Ainsworth (1969), 

attachment theory was developed to maintain “…the many psychoanalytic contributions 

to understanding human experience and behavior…” (p. 25) but alter the aspects of an 

outdated emphasis on instinct to reflect a perspective that is better suited to present-day 

emphasis on empiricism.  

Developed by Bowlby in his seminal trilogy (1969, 1972, 1980), attachment 

theory has played a crucial role in the research of the development of emotional bonds 

within relationships. Bowlby (1969) believed the foundations of an individual’s ability to 

establish emotional bonds were initiated by the infant-caregiver bond. The nature of this 

bond in the early years of human development has the potential to impact the formation 

of future bonds in other relationships. According to Bowlby (1969), these bonds are 

formed as a result of a collection of behaviors that is organized by the infant based on 

experiences in multiple contexts with the primary caregiver. Attachment behaviors are 

viewed to be any behavior that allows the person to maintain accessibility to the 

attachment object. Within the context of the parent-child relationship, the accessibility 

and response of the attachment object determines the level of security in the relationship 

for the infant or child as well as the attachment behaviors exhibited by the infant or child. 
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Attachment behaviors are most notably observed during periods of emotional arousal. It 

is during these periods of heightened emotion that establishes the patterns of attachment 

behaviors with the caregiver as well as in relationships outside of the primary caregiver. 

When a secure base is established, the infant is more likely to explore the unfamiliar and 

to adapt effectively to changes, reflecting secure attachment behaviors. When insecure 

attachment behavior patterns are established, the infant is less likely to be effective with 

exploration and adaptation. 

In his development of attachment theory, Bowlby (1969) developed the key 

concept of internal working models that are important in understanding how attachment 

behavior patterns extend beyond the infant-caregiver relationship. For example, in a 

study that looked at friendship development over time, current patterns of interacting 

with peers was a reflection of early attachment security (Shulman, Elicker, & Sroufe, 

1994). Internal working models are internalized representations of experiences with the 

world and others, particularly experiences with significant caregivers; these internalized 

models of the self in relation to the world influence the ways that the infant and/or child 

engage with their environment (Bowlby, 1969). The internal working models initiated 

during infancy are dynamic, potentially influenced by environmental and emotional 

contexts (Bretherton & Munholland, 2008). They are “working” models that develop 

along with the individual (Bowlby, 1969). These models influence the individual’s 

perception of self and others and what to expect within relationships based on the initial 

infant-caregiver relationship (Bowlby, 1969). Internal working models help guide the 

child in determining what to expect from interpersonal situations; how the child will 

behave in a given situation, how the child expects others to behave, and how those 
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expectations interface with each other (Bowlby, 1969). According to Carlson and Sroufe 

(1995), attachment organization through the formation of internal working models 

“regulates the processing of emotional information and provides direction in 

interpersonal relationships” (p. 598). 

Ainsworth et al. (1978) further developed attachment theory through research that 

led to the development of a way to measure attachment, the Strange Situation. The 

Strange Situation is a series of separation and reunification episodes between caregiver 

and infant in which attachment behaviors are observed and classified accordingly 

(Ainsworth et al.). Through the development of the measure, the authors identified three 

attachment classifications that described secure and insecure attachment behaviors within 

the parent-child dyad, with a particular focus on mother-infant relationships. In general, 

attachment behaviors reflect the infant’s balance between proximity seeking of the secure 

base and exploration of the unfamiliar. Secure infants actively seek the attachment figure 

but are also able to explore once the secure base is established. Avoidant or anxious-

avoidant infants exhibit minimal demonstrated distress at separation from the attachment 

figure and lack proximity seeking behaviors. Upon entering early childhood, children 

with avoidant attachment histories are frequently hostile and aggressive or distancing 

with peers resulting in a cycle of rejection and social isolation that can carry forward into 

middle childhood and adolescence (Carlson & Sroufe, 1995). Ambivalent or anxious-

resistant infants demonstrate persistent proximity seeking behaviors for the attachment 

figure; however, once reunited with the attachment figure, the infant displays angry 

resistance. These infants carry into childhood difficulties in sustaining appropriate 

boundaries in close relationships which can lead to either having no friends or many 
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superficial friendships through middle childhood and adolescence. The fourth 

classification was developed later by Main and Solomon (1990) for the infants that 

exhibited insecure attachment strategies but did not fit into either the avoidant or 

ambivalent classifications. Disorganized infants express inconsistent behaviors related to 

the attachment figure. According to Main and Solomon, these infants display various 

responses in the Strange Situation (Ainsworth et al.) that are bizarre and disoriented. 

Oftentimes, the attachment figure is the source of desired closeness for the purpose of 

security but is also a source of fear such as in the case of child abuse (Main & Hesse, 

1990). In these instances, the authors maintain that the caregiver behavior initiating a fear 

response interferes with the development of an organized attachment strategy. These 

categories offered researchers a way to organize the distinctive differences in attachment 

behaviors. 

Research on Attachment and Outcomes 

The initial research on attachment focused on refinement of measurement and 

classification, which continues within the current literature. However, another line of 

research emerged, focusing on the impact of attachment on temporally proximal and 

distal outcomes. Research has shown that at the time that early attachment is formed, 

behavioral and representational processes influenced by internal working models are 

developing the most rapidly (Raikes & Thompson, 2008). These internal working models 

are carried forward, influencing formations of emotional bonds in current and future 

relationships. Attachment behaviors formed during early childhood do influence 

outcomes at various developmental stages (Bowlby, 1969). It is important to keep in 

mind that insecure attachment is not viewed as psychopathology itself; however, it does 
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lay a foundation for pathways leading to vulnerability for further maladaptation (Sroufe, 

et al., 1999). These possible maladaptive outcomes have behavioral and socio-emotional 

implications in accordance to the principles of attachment theory. 

Behavioral outcomes. Research on early attachment and behavioral outcomes is 

abundant, generally with a focus on attachment insecurity that are associated with 

problem behaviors as the child develops. In research that examines the relationship 

between specific types of attachment with behavioral outcomes, findings generally 

support the development of problem behaviors that potentially lead to clinically 

significant psychopathology. For example, Warren et al. (1997) presented support that an 

ambivalent or anxious-resistant infant attachment style was predictive of later child and 

adolescent anxiety disorders after accounting for other variables that have been shown to 

be predictive of the development of anxiety disorders.  Carlson (1998) found that 

disorganized attachment assessed at infancy was predictive of behavioral problems 

throughout childhood and adolescence as well as psychopathology assessed at age 17 

related to conduct and dissociation. Munson, McMahon, and Spieker (2001) reported that 

infants with avoidant and disorganized attachment histories are at greater risk for 

externalizing behavior problems at the age of 9. Overall, specific attachment styles 

assessed in early development does show association with problematic behaviors that 

could lead to psychopathology at later developmental stages.  

In studies that examined insecure attachment as opposed to the specific types, 

research also indicates association with difficulties in later stages of development. 

Dallaire and Weinraub (2005) studied the relationship between early attachment security 

and later separation anxiety in school-aged children. The authors found that insecurity 
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during infancy did predict higher levels of separation anxiety for school-aged children 

even when accounting for subsequent maternal sensitivity and maternal levels of 

separation anxiety. Campbell, Shaw, and Gilliom (2000) reviewed several studies 

focused on the developmental progression of risk for behavior problems from early 

development to psychopathology in later childhood. In their review of the studies, the 

authors indicated that early parent-child relationships have lasting influences on the 

developmental trajectory of the individual child. The emergence of certain problem 

behaviors early in development related to poor interpersonal relationships with caregivers 

can lead to significant psychopathology such as attention deficit hyperactivity disorder 

(ADHD), conduct disorder (CD), and oppositional defiant disorder (ODD).  Erickson et 

al. (1985) studied the relationship between early attachment and behavior problems in a 

high risk sample of preschool children in which insecure attachment was associated with 

less effective problem solving and greater problem behaviors such as acting out, attention 

issues, and social withdrawal. Overall, the results of currently existing attachment 

research would indicate that insecure attachment results in increased risk for poor 

behavioral outcomes. 

Social development implications. Research on early attachment and social 

development implications is also important, especially when considering the principle of 

attachment theory regarding relationship formation. Attachment security relates to the 

ability to explore surroundings, socially and emotionally, promoting adaptability to novel 

circumstances, greater sense of competence, and autonomous functioning (Erickson et al., 

1985).  For example, Sroufe et al. (2005b) reported that attachment security is related to 

friendship competence in middle childhood, with other significant links to peer 

27 
 



 
 

functioning at various ages from preschool to adolescence. Shulman et al. (1994) also 

asserted that attachment security from infancy is significantly related to social 

competence in preadolescents, with those who were securely attached having more 

effective social skills when compared to children with insecure attachment histories. 

Matas, Arend, and Sroufe (1978) also reported that attachment security is related to social 

competence in later stages of development when they found a relationship between infant 

attachment and competence in play and problem solving at age 2. The authors also 

discussed that social competence with peers is the ability to demonstrate flexibility which 

is supported through attachment security. Secure attachment leads to the ability to 

separate from the secure base caregiver while also being able to return to the secure base 

for assistance without over-reliance on that person to address different social situations, 

encouraging healthy social skills development. Cohn (1990) found the early attachment is 

associated with social competence in school aged boys, reporting that insecurity was 

associated with higher levels of aggression and greater incidents of behavior problems. 

Waters, Wippman, and Sroufe (1979) reported a significant relationship between infant 

attachment security and later social competence. Toddlers who were securely attached as 

infants demonstrated social competence with peers when assessed at age 3 ½. According 

to the authors, the “ability to generate and coordinate flexible adaptive responses to 

demands and to generate and capitalize on opportunities for interaction and learning” (p. 

828) is important in social development. In examining structural models, Bost, Vaughn, 

Washington, Cielinski, and Bradbard (1998) reported that attachment security does 

contribute to the development of social competence with peers. According to Masten and 

Curtis (2000), lower levels of social competence can be linked to psychopathology in 
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children (i.e. depression, externalizing behaviors, and conduct problems). For example, 

Bosquet and Egeland (2006) reported that insecure attachment leads to a poor sense of 

competence in childhood and preadolescence which leads to the development of anxiety 

symptoms in adolescence. Social development, particularly as it relates to social 

competence, is influenced by early attachment security. 

Overall outcomes to later stages of development. The research for behavioral 

outcomes and social development implications does support the need to continue 

examining the relationship of early attachment to various outcome variables. Current 

research reflects the continued pursuit in understanding the implications of early 

development on outcomes at later developmental stages. The general trend in the research 

as it continues to grow reflect that contextual variables that occur subsequent to 

attachment security assessment as an infant and/or toddler can be highly influential and 

play a mediating or moderating role in the relationship between early attachment and 

later outcomes. For example, in examining the relationship between early attachment 

security and adolescent social competence, Weinfield, Ogawa, and Sroufe (1997) found 

that secure attachment did not predict social competence as expected without 

consideration of other intervening contextual variables such as the presence of high 

interest and knowledge of social relationships. The authors reported that when this 

intervening variable was examined, those with insecure attachment histories were 

considered to be socially competent by others. Booth-LaForce and Oxford (2008) found 

that attachment security assessed at 24 months was strongly related to parental sensitivity 

which was strongly related to social withdrawal trajectories. Using a cross-lagged 

structural model, Carlson et al. (2004) showed that the influence of early attachment on 
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adolescent social functioning is indirect through various developmental periods in which 

relationship and behavioral factors were considered. Longitudinal data were used to study 

the direct and indirect impact of infant attachment to adolescent social functioning and 

relationship expectations. Given the structural model that was developed, the impact of 

early experience is present but generally indirect, with influence from more proximally 

temporal variables as well as the concurrent context of the individual as it related to 

social functioning being significant (Carlson et al.). Wood et al. (2004) explored the 

continuity of early attachment through path analysis, revealing significance in an indirect 

path of influence of early attachment on peer social status through externalizing 

behaviors. Cassidy, Kirsh, Scolton, and Parke (1996) looked at attachment security and 

peer-related representations as a reflection of peer relationships, in which representations 

mediated the relationship between attachment security and subsequent peer relationships. 

Dallaire and Weinraub (2005) found that the effect of insecure infant attachment and 

childhood separation anxiety is moderated by maternal sensitivity subsequent to infant 

attachment classification (i.e. insecurely attached infants who experience separation 

anxiety as a child will be more anxious if mother sensitivity levels are low following 

infant attachment classification). Erickson et al. (1985) reported that changes in parental 

sensitivity subsequent to infant attachment formation can result in later developmental 

outcomes, particularly problem behaviors, which are not expected given the attachment 

classification established in early development due to intervening contextual variables. 

Sroufe, et al. (1990) found that environmental context can change or fade out previously 

established attachment styles. Belsky and Pasco Fearon (2002a) also found that changes 

in environmental context throughout development can influence later outcomes such that 
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the outcomes are counter to what would have been predicted by the determined early 

attachment style. Other researchers have also found that infant attachment is susceptible 

to change when difficult life events are experienced later in development (Waters, et al., 

2000; Weinfield, et al., 2000).  These research findings support the need for the field to 

continue examination of mediating variables to build understanding of the developmental 

sequence involving early and later stages of development. 

Overall, developmental research of attachment agrees that infant-mother 

attachment in the early years of development forms the foundation upon which other 

aspects of the developing individual are built (Sroufe, et al., 1999; Sroufe, 2005; Sroufe, 

et al., 2005a, 2005b). Although mediating models may seem contrary to attachment 

theory, this growth of research towards mediating models is in actually in accordance 

with the original hypothesis developed by Bowlby (1973, 1980) that emphasized the 

importance of both early experiences or history and current contextual variables 

throughout development on attachment behaviors. On the whole, early experience is 

multifunctional and never lost (Sroufe et al., 1990; Sroufe, 2005), with the relationship 

between early experiences and later development following a more indirect pattern 

(Belsky & Pasco Fearon, 2002a, 2002b; Sroufe, 2005). Models that reflect patterns 

formed from early experiences may be reactivated during times of stress (Bowlby, 1973, 

1980), indicating that these patterns do not disappear but are possibly incorporated into 

the working models (Sroufe, et al., 1990). Even when early attachment is no longer a 

direct predictor of a specified outcome, it does provide information and context that 

enriches overall findings (Sroufe, et al., 2005a, 2005b).  
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In accordance with a mediation model of early attachment and later outcomes that 

is of interest in this particular study, various experiences, both external and internal, can 

lead to various risk behaviors at later stages of development such as adolescence.  

Adolescent Risk Behaviors 

Risk behaviors are often operationalized differently with respect to the particular 

behaviors of interest as well as the specific developmental stage of interest. In research 

focused on early childhood, risk behaviors are generally defined within the context of 

aggressive and disruptive behaviors. As the individual progresses through adolescence, 

these aggressive and disruptive risk behaviors can also be carried through development. 

However, the qualitative and quantitative nature of risk behaviors can also change with 

the overlay of developmental variables (i.e. as children mature, the specific types of risky 

behaviors in which they are engaged can also change). In early childhood, risk behaviors 

are often defined as physical aggression, noncompliance (e.g. skipping school, destroying 

property), cheating, lying, and stealing (Achenbach & Edelbrock, 1978; Ackerson, 1942; 

Greenberg, et al., 1993; Hewitt & Jenkins, 1946; Schofield, et al., 2008). With 

adolescence, childhood risk behaviors may continue with the addition of or possibly 

evolution into substance use (CDC, 2010; Klein, et al., 1993), promiscuous and unsafe 

sexual behaviors (Klein et al., 1993; Mendez, et al., 2001), suicide attempts (CDC, 2010), 

poor nutritional practices (CDC, 2010), gang affiliation (Pollard & Austin, 1990), having 

carried a weapon (CDC, 2010), and transportation risks (e.g. speeding excessively, 

driving while intoxicated, traveling with an intoxicated driver; see CDC, 2010; Shapiro et 

al., 1998).  
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Oftentimes, research targets specific risk behavior with the results being more 

focused on the outcomes of engagement in risk behaviors for different age groups such as 

antisocial behaviors (adolescents - Aguilar, Sroufe, Egeland, & Carlson, 2000; early 

childhood - Fagot & Kavanagh, 1990), conduct problems in preschoolers (Greenberg, et 

al., 2001), substance use in adolescents (Parker & Benson, 2004; Shapiro, et al., 1998), 

and poor social competence (Cohn, 1990; Dykas, Ziv, & Cassidy, 2008; LaFreniere & 

Sroufe, 1985; Pastor, 1981; Weinfield, et al., 1997). Other research has approached 

operationalizing risk behavior outcomes more generally such as disruptive behaviors 

(Egeland, Kalkoske, Gottesman, & Erickson, 1990; Erickson, et al., 1985; Greenberg, et 

al., 1993; Waters, Posada, Crowell, & Lay, 1993) or psychopathology meeting diagnostic 

criteria (Carlson & Sroufe, 1995; DeKlyen & Greenberg, 2008; Egeland, Pianta, & 

Ogawa, 1996; Greenberg, et al., 1993; Lewis, et al., 1984; Sroufe, 1997). These 

differences in definitions and target outcomes highlight the broad scope that is activated 

when examining engagement in risk behaviors with the underlying common premise that 

increased engagement can lead to problematic outcomes. 

Adolescence is a developmental period that is often associated with some measure 

of risk taking that leads to risk behaviors. In a monograph focused on examining the 

research available about unhealthy risk taking by adolescents, Reyna and Farley (2006) 

summarized findings related to decision making leading to risk taking during 

adolescence. According to the authors, the overall research indicates that children and 

adolescents are less able to delay gratification, inhibit behaviors, learn from negative 

outcomes, and consider consequences for chosen action. Reyna and Farley also indicate 

that adolescents have difficulty in adequately gauging harmful consequences for risk 
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behaviors, expressing an optimistic bias that they are at less risk than others for the 

consequences of certain risk behaviors. With these factors in place, adolescence is a 

period in which the likelihood for escalation of risk behaviors substantially increases. 

During this period of development, youth are also more often influenced by peers, 

leading to greater instances of taking risks (Gardner & Steinberg, 2005). In addition, 

Gardner and Steinberg reported that youth are more likely to focus on the potential 

benefits as opposed to the possible costs of risk behaviors leading to an increased 

likelihood of engagement in risk behaviors. When in the presence of peers, engagement 

in risk behaviors can increase even further. Peer socialization in adolescence is “fraught 

with tension, ambiguity, and strain” (Allen, Porter, McFarland, Marsh, & McElhaney, 

2005, p. 747). Even popularity among peers, once thought to be a reflection of healthy 

social adaptation, is a potential risk factor for engaging in risk behaviors during 

adolescence (Allen, Porter, et al.). As youth enter adolescence, they experience a number 

of transitions that include physical changes, both internal (i.e. puberty) and external (i.e. 

school environment changes). Youth also encounter a number of more subtle changes 

related to various cognitive shifts (i.e. future orientation, greater autonomy, abstract 

thinking, and preference for peer groups). Navigation through these multiple transitions 

within a transitional period is challenging for all, but particularly for those who struggled 

emotionally and behaviorally during earlier stages of development. The questions posed 

by many developmental researchers are related to determining who engages in a typical 

level of risk from those who engage in a maladaptive level of risk during adolescence. 

One prominent area of research is to examine the possible factors that contribute to the 

likelihood of increased and/or continued engagement in risk behaviors. 
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Research has identified different trajectories for the development of risk behavior 

engagement of adolescents. One trajectory is the onset of engagement in risk behaviors 

starting during adolescence. Another trajectory involves an earlier onset such that the risk 

behaviors observed in adolescence are a continuation or culmination of behaviors 

observed at earlier stages of development. An earlier onset of risk behaviors increases the 

chances of experiencing lasting harmful consequences associated with extended 

engagement of risk behaviors (Thompson, et al., 2011). In looking specifically at early 

childhood factors that are predictive of adolescent risk behaviors, Thompson et al. found 

that children who demonstrated moderate and increasing levels of externalizing behavior 

problems are at risk for violent and delinquent behaviors in adolescence. Schofield et al. 

(2008) developed a structural model that indicates that early behavior problems upon 

school entry leads to increased problem behaviors in middle school which promotes early 

engagement in sexual activity in early adolescence. Caminis et al. (2007) conducted a 

longitudinal study over 2 years with incoming sixth grade students. The authors indicate 

that prior externalizing problems such as violent behaviors and substance use are a strong 

predictor of engagement in sexual risk in early adolescence. Research further indicates 

that those who report earlier engagement in sexual behaviors are at greater risk for 

engaging in a continued pattern of risky sexual behaviors such as irregular use of 

contraceptives, multiple partners, and engaging in sex when intoxicated or high 

(O’Donnell, O’Donnell, & Stueve, 2001). These behaviors fostered from childhood 

through adolescence can be continued through adulthood, with implications for the 

general overall functioning as adults. O’Donnell et al. (2001) indicate that adolescents 

who continue to engage in risky sexual behaviors put themselves at further risk for 
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adverse outcomes such as unplanned pregnancy and sexually transmitted diseases which 

have implications for functioning into adulthood.  Clark, Lynch, Donovan, and Block 

(2001) found that adolescents with alcohol use disorders are at higher risk for clinical 

levels of liver injury (with indications of subclinical liver injury already present) and 

other physical and psychological health problems. For example, the authors noted that 

symptoms of depression and anxiety that are more often reported in the form of somatic 

complaints are significantly associated with adolescents who are in treatment for alcohol 

use disorders. Research also indicates that poor health outcomes that start in adolescence 

as a result of substance abuse or dependence can continue into adulthood (Mertens, 

Flisher, Fleming, & Weisner, 2007). Georgiades and Boyle (2007) reported that data 

from a longitudinal health study resulted in findings that tobacco and cannabis use 

starting in adolescence does persist into adulthood with links to poorer functioning in 

areas such as physical health, emotional well-being, personal income/SES, and education. 

Given these possible and lasting outcomes for adolescents engaging in risk behaviors, the 

importance of continued examination of possible precursors to risk behaviors, 

particularly those in the early stages of development, is highlighted. 

Attachment Security and Risk Behaviors 

Attachment insecurity is a possible precursor to the development of risk behaviors 

at later stages of development. At this point, the discussion has reviewed research 

indicating that risk behaviors are more pervasive given an earlier onset. The discussion 

has also reviewed the research on the relationship between early attachment insecurity 

and later maladaptive outcomes. As a result, the next step in the discussion is to review 

the research delineating the current understanding of how attachment and risk behaviors 
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are linked. The current research involves examination of outcome variables concurrent to 

attachment assessment and examination of outcome variables that are predicted by 

attachment security from the earlier stages of development. It is important for research to 

take both concurrent and early developmental measures into consideration when looking 

at predicting outcomes. Raikes and Thompson (2008) point out that any significant 

influence of concurrent measures does not negate the importance of early measures. The 

authors postulate that the significance of the influence of concurrent measures is 

potentially a reflection of explaining a unique aspect of the variance or a reflection of 

being in closer temporal proximity to the outcome of interest. Regardless of the reason, it 

is important for research to continue to consider early attachment in addition to mediating 

concurrent variables when studying developmental outcomes. 

Research with concurrent measures and outcomes. Overall, the research on 

concurrent parent child relationships and problematic child behaviors does indicate that 

there is a strong relationship between the two constructs. In a report using longitudinal 

data, Doyle, Moretti, Brendgen, and Bukowski (2003) indicated that concurrent parent 

child relationships and adolescent risk behaviors (i.e. substance use, physical risks, 

violence against property, affiliation with deviant peers) do merit continued research. The 

authors of the report state that parent child relationships marked with frequent rejection, 

low warmth, and low support are more likely to result in maladaptive adolescent 

outcomes (i.e. internalizing and externalizing behaviors, psychopathology). Although 

Doyle et al. (2003) did not measure attachment directly, they did discuss that their 

findings do support the principles of attachment. In support of the findings by Doyle et 

al., Parker and Benson (2004) reported that lack of parental support during adolescence is 
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a risk factor for the development of problem behaviors in adolescence (Parker & Benson, 

2004).  

When focused specifically on attachment as a measure of the parent child 

relationship, concurrent assessment of insecure attachment and problematic behaviors is 

also fairly strong. For example, Turner (1991) reported findings that in a group of four 

year olds, insecure attachment leads to problem behaviors for boys who were more likely 

to exhibit fighting, increased aggression, and attention seeking behaviors. This is in 

contrast to girls in the same group of four year olds who were more likely to be engaged 

with peers in a more submissive, dependent, and passively compliant way. With respect 

to research in concurrent attachment evaluations in adolescents, studies indicate that 

attachment security does impact social and behavioral domains of functioning. Allen, 

Moore, Kuperminc, and Bell (1998) reported that attachment security assessed in 

adolescence seems to function as a protective factor, resulting in fewer internalizing and 

externalizing behaviors and increased social competence. In another example of 

concurrent attachment assessment in adolescence, Allen, Marsh, et al. (2002) indicated 

that insecure attachment, particularly preoccupied type, was a risk factor for increasing 

delinquent behaviors from age 16 to 18. In summary, the research continues to highlight 

the importance of concurrent variables on outcomes. 

Research with early measures and outcomes at later stages of development. 

However, in accordance with the proposed model of this study, the research that has 

focused on the impact of early attachment security assessed during infancy or toddler 

years on behavioral outcomes at later stages of development is of primary interest. The 

importance of early attachment security is highlighted by Rutter (1979) who reported that 
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attachment security was related to exhibition of problem behaviors. In his study, children 

who had at least one relationship with a parent or another caregiver (e.g. grandparent) in 

which the child was securely attached would exhibit fewer behavior problems. Rutter 

points out that attachment security can change later in life due to changing environmental 

circumstances; however, these changes in security may not generalize beyond the specific 

change to later stages of development, supporting the importance of the formation of 

secure attachment during the early stages of development. This highlights the importance 

of continued examination of the impact of early of attachment on development as will be 

further emphasized in the following paragraphs. 

Carlson and Sroufe (1995) summarized findings that support the importance of 

secure early attachment as a vital protective factor to the development of later risk 

behaviors. In their review of the literature, Carlson and Sroufe indicate that the research 

links early attachment to later functioning in social relationships. The authors summarize 

that children who are evaluated later in development demonstrate noticeable patterns of 

behaviors and emotional regulation that are linked to early attachment. For example, they 

summarized multiple findings in which insecure toddlers were observed to be less 

flexible and willing to engage in effective problem solving with lower levels of 

autonomous functioning. They also summarized research findings for children through 

preschool in which attachment security was linked to emerging personality factors (i.e. 

emotional regulation, flexibility in novel situations, emotional responsiveness towards 

others, social competence, increasing levels of autonomy). The research supports the 

perspective that early attachment behaviors and emotions are activated to cope with 

stressors. With insecure attachment, the strategies are effective in controlling emotional 
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conflict; however, the result is behavior that is not particularly adaptive. This leads to 

increased vulnerability to further risk behaviors or psychopathology. 

Internalizing behaviors as outcomes. Early attachment security has been linked 

to the development of internalizing behaviors that have the potential to lead to the 

development of internalizing psychopathology (e.g. anxiety and depression). Zahn-

Waxler et al. (2000) conducted a review of the research related specifically to the 

development of internalizing problems related to symptoms of anxiety and depression. In 

their discussions of the relationship between attachment security and the development of 

internalizing problems, the authors stated that children in the early stages of development 

who develop insecure attachment are at higher risk of developing further internalizing 

problems in later stages of development. For example, Warren et al. (1997) found that 

children with anxious-resistant or ambivalent attachment styles were more likely to 

develop an anxiety disorder in adolescence. Bates, Maslin, and Frankel (1985) reported 

that infants who failed to seek proximity to the mother during the Strange Situation, a 

hallmark of insecure attachment, were found to have more anxiety problems at the age of 

3. Bosquet and Egeland (2006) found that insecure infant attachment predicted negative 

peer relationship representations in preadolescence which then predicted anxiety 

symptoms in adolescence. The authors assert that insecure attachment results in 

maladaptive emotion regulation strategies due to internal working models of others as 

unreliable sources of support and comfort which generalizes beyond immediate 

caregivers to peer relationships, leading to increased vulnerability to anxiety symptoms 

into later childhood and adolescence. In examining secure attachment, Dallaire and 

Weinraub (2007) demonstrated with their findings that infant-mother attachment is a 
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strong protective factor to the development of anxiety symptoms into first grade, even 

with the occurrence of negative life events following infant attachment classification. In 

researching the emergence of depressive symptoms, Carlson and Sroufe (1995) reported 

there are strong indicators defined in the research that when early caregiver relationships 

are disrupted impacting adaptive affect regulation then children are at greater risk for the 

development of depressive symptoms through adolescence (see also Shaw & Dallos, 

2005) which can lead to problematic risk behaviors.  However, the current research 

examining the link between early development and internalizing problems and/or 

disorders continues to be explored. 

Externalizing behaviors as outcomes. In the area of early attachment and 

externalizing behaviors, the research is more plentiful, probably due to how disrupting 

the behaviors can be in various settings. The research has examined early attachment and 

the onset of problem behaviors from early childhood to adolescence. 

Being the most temporally proximal to attachment assessment, early childhood 

problem behaviors are often reported to have a strong relationship with early attachment 

styles. For example, Betherton and Waters (1985) asserted that insecure children do 

exhibit more behavior problems in preschool and insecure attachment does predict low 

social competency with peers. The authors asserted that the predictive link of infant 

attachment classification and defined problem groups in preschool is generally strong. 

When researching the impact of specific insecure attachment styles, research has shown 

that there is a difference in the specific behaviors manifested; however, the overall result 

is maladaptive problem behaviors. For example, Erickson et al. (1985) presented findings 

on three different types of problem behaviors (i.e. acting out, withdrawal, and attention 
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problems) for preschool age children in which the specific problems manifested were 

different depending on the behavior classification. In looking at attachment security, 

children who were classified as avoidant were most notably different from the securely 

attached children. They were described as being hostile, impulsive, and noncompliant 

with very poor social skills. The children who were classified as ambivalent or anxious-

resistant were lacking in confidence and assertiveness which has implications for social 

interaction with peers. This group was not as notably different from secure peers for 

some variables; however, they still presented with poor overall functioning. McElwain, 

Cox, Burchinal, and Macfie (2003) also reported that avoidant attachment resulted in 

more aggressive behaviors; whereas, resistant attachment resulted in a lack of 

assertiveness and control at the age of 3. Greenberg and Speltz (1988) indicated that 

preschoolers who have a history of insecure attachment are more likely to show 

behavioral problems than preschoolers with secure attachment histories due to 

“maladaptive patterns of emotional control and interpersonal communication” (p.206). In 

summary, researchers have found that the quality of infant attachment is a strong 

predictor of behavior during preschool years.  

The relationship between early attachment and younger school age children also 

demonstrates strong relationships. In a study that examined the continuity of the 

influence of attachment beyond preschool years, Munson et al. (2001) reported a 

relationship between avoidant and disorganized attachment to externalizing behaviors 

where the effects of insecure attachment were noted at age four and continued further 

through age nine. The findings support that the influence of early attachment continues 

into school age years. In another example, Shaw, Owens, Vondra, Keenan, and Winslow 
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(1996) linked disorganized infant attachment to later disruptive and aggressive behaviors 

at the age of 5. For males, Lewis et al. (1984) also found that both avoidant and 

ambivalent infant attachment was related to later psychopathology marked with 

aggressive, externalizing behaviors at the age of 6.  

Overall, the research relating early attachment and behavioral outcomes that occur 

at later stages of development does indicate relationships that are worth continued 

investigation, particularly into the middle and late childhood and adolescence. As the 

child ages and progresses through various stages of development, the impact of early 

attachment becomes less direct in light of intervening variables (Sroufe et al., 1990; 

Sroufe et al., 1999; Thompson, 2008a). 

Overall influence of early attachment to risk behaviors. DeKlyen and 

Greenberg (2008) summarized research which strongly indicates the importance of 

attachment theory as a critical piece of the developmental puzzle that will lead to greater 

understanding of how early caregiving relationships can influence processes related to the 

later stages of development, particularly maladaptive development (see also Sroufe et al., 

1990 and Sroufe et al., 1999). However, as it relates to attachment research and later risk 

behaviors, the research continually references the potential mediating variables in that 

relationship that needs to be further explored. Researchers in the area of attachment have 

continually advocated for the inclusion of potential mediating influences into the 

sequalae following early attachment (Carlson & Sroufe, 1995; Greenberg et al., 1993; 

Thompson, 2008a).  

In the research that examines mediating influences between early attachment and 

later risk behaviors, the focus seems to have been on parental variables such as maternal 
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sensitivity, maternal depression, and sensitive parenting. For example, Raikes and 

Thompson (2008) examined outcomes of early attachment relationships related to 

thoughts about peers at 54 months and upon entering first grade. The authors discussed 

the mediating impact of concurrent parenting quality, maternal depression, and maternal 

sensitivity. Their findings indicate that some variables exert a stronger mediating 

influence in the relationship between early attachment and later outcomes than the others 

depending on the particular outcome variable of interest. In summary, maternal 

sensitivity mediated the relationship between early attachment insecurity and social 

problem-solving, such as the use of aggression as a response. Maternal depression 

mediated the relationship between early attachment insecurity and negative attribution 

style (i.e. perception of the intentions of others negatively) of the child. Sensitive 

parenting following initial attachment assessment mediated the relationship between 

early attachment insecurity and children’s expressed thoughts and feelings about peers. 

With a focus on behavioral outcomes, Erickson et al. (1985) reported that the relationship 

between infant attachment and later behavioral outcomes was influenced by subsequent 

parental sensitivity. The authors reported that sensitive parenting mediated the 

relationship between insecure attachment and the manifestation of behavior problems in 

later developmental stages. As a result, children who experienced subsequent sensitive 

parenting following infant attachment insecurity did not manifest behavior problems later 

in development as would be expected. However, in the absence of the mediating factor, 

infant insecurity was carried forward increasing the vulnerability to future behavior 

problems. In a study conducted by the NICHD Early Child Care Research Network 

(2006), the authors focused on the mediating role of parenting sensitivity in the 
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relationship between infant attachment security and later behavior outcomes. The 

findings reflected that subsequent parenting behavior mediated the effects of infant 

attachment on externalizing and internalizing behaviors. With a focus specifically on the 

outcome variable of externalizing behaviors, Pasco Fearon and Belsky (2011) conducted 

further analyses using the NICHD SECCYD data through grade 6. The authors reported 

that maternal sensitivity mediated the effect of infant attachment on externalizing 

behaviors for the avoidant attachment group. Shaw et al. (1996) found that maternal 

perception of the child at age 2 mediated the relationship between disorganized 

attachment at 12 months and aggression at age 5. Munson et al. (2001) found similar 

mediating effects for maternal depression on the relationship of avoidant and 

disorganized infant attachment and externalizing behaviors at the age of 9. For 

internalizing behaviors, Booth-LaForce and Oxford (2008) studied various 

developmental trajectories for social withdrawal from Grades 1 to 6 based on early 

developmental history. In the model developed by the authors, subsequent parenting 

sensitivity mediated the impact of attachment history on the trajectory of social 

withdrawal. The overall general findings support the importance for the consideration of 

roles of various mediating variables when examining the influence of early development 

to later outcome variables.  

Much of the research that has been previously reviewed has focused on outcomes 

in preschool years and early school ages. In a longitudinal study, Sroufe et al. (2005a) 

summarized their findings for outcomes that extend into adolescence and adulthood. 

Overall, attachment styles were noted to impact social behavior patterns throughout 

development with a specific emphasis on the influence of subsequent experience in the 
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context of this developmental history. For example, the authors described a subgroup of 

preschool aged children who were classified as insecurely attached as infants who did not 

demonstrate significant behavior problems during preschool years. It was noted that in 

that group, the children experienced environmental or contextual changes (i.e. mother in 

stable relationships, mothers more supportive of autonomy and exploration) such that the 

expected developmental trajectory shifted. For middle childhood, children with secure 

attachment histories in infancy and subsequent emotional guidance and support were 

noted to be more socially competent within peer groups, exhibiting self-confidence and 

appropriate emotional regulation (Sroufe, et al., 2005a). For adolescence, the authors 

further note that early developmental history was associated with adolescent risky 

behaviors (i.e. risky sexual behaviors, substance use, and association with deviant 

crowds); however, as with the other developmental stages, the development of such 

problem behaviors had foundations in both the past and concurrent context of an 

individual teen. For each developmental stage, the authors note that development is 

influenced and organized around both historical and concurrent circumstances, with each 

stage building upon the previous stages. In this broad and in-depth analysis, Sroufe et al. 

(2005a) illustrate the importance of considering both early antecedents of behaviors in 

conjunction with current context for a full developmental picture at all stages of 

development. 

Sroufe et al. (2005b) point out that “early attachment experiences are not (and 

should not be) related to any and all outcomes” (p. 51). The influence of attachment on 

outcome variables is better viewed and presented in probabilistic terms in accordance 

with both Bowlby’s view of attachment and current research findings (Sroufe, et al., 
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2005b). In a review of the findings from Sroufe et al. (2005a), Sroufe (2005) concluded 

that developmental attachment research has transformed from direct predictions of later 

outcomes to questions about how links in the developmental process occurs. Such a shift 

in perspective highlights the overall complexity of developmental research. This is not to 

say that research related to predicting outcomes is not valuable, but that it is an initial 

step in understanding the more complex overview of development from cradle to grave. 

Overall, efforts to study the impact of early attachment on later behaviors have 

strong support in the literature. In the context of developmental research, omitting early 

history in favor of current context would result in an incomplete picture of development. 

Allen, Moore, et al. (1998) assert that attachment security is reflective of the adolescent’s 

capacity to internally organize affect and cognition around external attachment related 

experiences which has potentially broad applications to outcome variables reflective of 

functioning. Raikes and Thompson (2008) theorize that attachment relationships could be 

important for the development of peer related representations as young children transition 

into representational thought thereby increasing their level of insight into the behaviors of 

others. Future research needs to continue the examination of the impact of early 

antecedents to later behaviors, such as early attachment leading adolescent behaviors with 

an emphasis on the development of the roles of mediating influences. 

Much of the research on potential mediating variables in the relationship between 

early attachment and outcomes at later stages of development has focused on variables 

external to the child such as maternal depression, maternal sensitivity, and parental 

sensitivity. Mediating variables reflecting the internal experience of the child has not 

been as well explored. Behavioral outcomes are a reflection of both external and internal 
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influences; however, the internal influences can be more difficult to access and measure 

than external influences. However, internal influences are a key construct in attachment 

theory, reflecting an individual’s internal working model (Thompson, 2008a). Individuals 

with an insecure attachment history often have an internal model of relationships with 

others as unreliable sources of support leading to an inability to form meaningful 

relationships. According to Weiss (1973), loneliness is a reflection of an internal 

experience that is generally related to the lack of meaningful relationships in an 

individual’s life. As a result, loneliness can be a potential mediating variable in the 

relationship between early attachment and behavioral outcomes.    

Loneliness 

Rokach (2011) equated loneliness to a void that is felt when there is a discrepancy 

between the need to belong and degree to which that need is fulfilled.  Peplau and 

Perlman (1982) describe loneliness as subjective and painful, resulting in relationship 

deficits as proposed by Weiss (1973) or due to changes in social needs that have not been 

met. Loneliness is commonly experienced throughout all stages of development in some 

form. For some individuals, the experience is fleeting and occasional. For others, the 

experience of loneliness is pervasive and steady. For another group, loneliness is 

experienced as steadily increasing, reaching levels that make it difficult to tolerate. 

Although the experience and complexity of loneliness varies with each individual, it is a 

“universal phenomenon which is fundamental to being human” (Rokach, 2004, p. 25). 

Research on loneliness. As a psychological construct, loneliness has been 

examined more extensively in recent years, with a notable surge during the 1980s. 

However, the research in this area is still very much in the nascent stages of development.  
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Historically, the research has been focused on loneliness in adult samples, ranging from 

early college years to the elderly, generally using self-perception questions (i.e. Do you 

often feel lonely?) in survey form or established questionnaires such as the UCLA 

Loneliness Scale (Russell, Peplau, & Cutrona, 1980). With children, the research on 

loneliness has been less prominent, generally using reports from other sources (i.e. 

teachers, parents, or other adult observers) until the development of the original version 

of the Loneliness and Social Dissatisfaction Questionnaire (Asher et al., 1984) for older 

children and adolescents. For younger childhood, research with this population was even 

less prominent until the revision of the Loneliness and Social Dissatisfaction 

Questionnaire (Cassidy & Asher, 1992) for younger age children. Having the added 

dimension of self-report for children is helpful into accessing their internal experience, a 

reflection of their internal working model of relationships. Given that childhood 

loneliness has predominantly been determined exclusively by observations, having the 

child report their internal experience is an invaluable source of information. This is 

particularly important given that individuals, both children and adults, may report an 

internal experience that is contrary to what is observed by others. This expansion of the 

research in this area has offered insight into the experience of loneliness across the life 

span.  

Loneliness research with adults. Early loneliness research started with adult 

populations. Some of the research focused on specific transition periods of adult 

development. For example, Wiseman et al. (2006) studied the development of loneliness 

in students in their first year at a university. The authors looked at variables reflective of 

personality and parental relationships that would predict greater vulnerability to the 
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development of loneliness, particularly during this transitional period. They reported that 

students who indicated higher levels of self-criticism and reports of poor relationships 

with parents were more likely to report higher levels of loneliness. In another study using 

university students, loneliness and social competence was linked in which those who 

reported greater levels of social competence expressed less loneliness and better 

adjustment socially and emotionally (DiTommaso, Brannen-McNulty, Ross, & Burgess, 

2003). Using gender as the grouping variable, Borys and Perlman (1985) reported that 

there may be gender differences with loneliness for adults. The authors reviewed 

different data sets to examine gender differences. Overall, the results seem to indicate 

that there are possible gender differences to consider with adults depending on the type of 

measure administered. When using direct questions that would self-label the individual as 

lonely, females tended to report higher rates of loneliness. When using measures that 

assessed loneliness indirectly (i.e. not asking if the individual is lonely per se but 

assessing loneliness based on other variables) such as the UCLA Loneliness scale 

(Russell et al., 1980), males report greater loneliness. However, Borys and Perlman also 

highlight the need for continued research for gender differences. The research using 

specific adult groups, whether divided by age, experience, gender, or other variables, 

seems to be focused on understanding the development of loneliness. 

Much of the current research has focused on the possible mechanisms, predictors, 

and antecedents of loneliness in adults through various stages of development. Levin and 

Stokes (1986) conducted a study using adults who, though enrolled in college, were 

generally older than the typical college-age student. The authors investigated the 

relationship between specific personality variables and loneliness by testing models of 
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social network and cognitive bias. Overall, the authors found that adults who reported 

higher levels of loneliness also reported smaller social network size and lower sense of 

connection. With respect to individual personality variables, Levin and Stokes reported 

that lonely adults often reported more negative views of self and others, higher levels of 

depression, lower levels of self-esteem, greater introversion, and lower levels of 

acceptance of others.  The authors further noted that reported levels of self-esteem were a 

stronger predictor of loneliness than the other variables examined. Larose et al. (2002) 

also examined the same two models of loneliness as Levin and Stokes but with different 

predictor variables, specifically looking at attachment and social support. In this study, 

the authors found that both models with the identified predictor variables are predictive 

of loneliness. Insecure attachment and low levels of social support, both perceived and 

observed, jointly predict higher levels of loneliness, resulting in a combined model for 

loneliness. In a qualitative exam of antecedents to loneliness, Rokach (1989) developed a 

model through cluster analysis of survey data in which she delineated three clusters: 

relational deficits, traumatic events, and characterological and developmental variables. 

Relational deficits reflect either missing or less than fulfilling current relationships. 

Traumatic events refer to significant disturbance in an individual’s life. Characterological 

and developmental variables include a number of individual factors that increases 

vulnerability to loneliness such as disturbances in early relationships. This research focus 

has resulted in the formulation of various models that predict the development of 

loneliness in adults. 

Still other research has further developed the specificity of the construct through 

the exploration of subtypes of loneliness. For example, Bogaerts et al. (2006) specifically 

51 
 



 
 

looked at emotional loneliness as opposed to social loneliness in adults. The authors 

maintain that the experience can be qualitatively different such that a distinction in the 

research needs to be further studied. This point was also highlighted by Larose et al. 

(2002). The authors noted that their findings support the need to distinguish the 

difference between the social and emotional component of support in order to effectively 

address what lonely adults bring into treatment or intervention settings. Overall, in 

accordance to the review by Marangoni and Ickes (1989), loneliness research needs to 

continue to refine specificity in definition and conceptualization as well as measurement. 

Given the diversity of research available, loneliness research with adults reflects the 

growth of understanding of the construct in later stages of development. 

Loneliness research with children and adolescents. The research with the 

younger stages of development has only recently gained momentum with the 

development of self-report measures to be used in conjunction with observation 

measures. As previously stated, prior studies on younger children have been confined in 

measurement, dependent on behavioral observations by adults (e.g. parents, child care 

workers, and teachers). Previously, it was once thought that loneliness could not be 

experienced until adolescence when the importance of social relationships increased (see 

Weiss, 1973). However, in more recent literature, it has been empirically demonstrated 

that children and adolescents are capable of experiencing and expressing feelings of 

loneliness (Coplan, Closson, & Arbeau, 2007). For example, Asher et al. (1984) 

demonstrated that dissatisfaction in peer relationships and lower social status in school-

age children would result in higher reports of loneliness on the Loneliness and Social 

Dissatisfaction Scale that was developed for older children and adolescents. When 
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combined with perceptions and reports of peer rejection, older children who were 

observed to rarely interact with others or were observed to be aggressive with others 

would report higher levels of loneliness (Hymel, Bowker, & Woody, 1993; Qualter & 

Munn, 2002). When persistent, childhood loneliness can lead to further psychopathology 

in later stages of development, such as adolescent depression (Qualter, Brown, Munn, & 

Rotenberg, 2010), which has further implications for emotional, social, and behavioral 

functioning in adulthood. In examining gender differences in the development and impact 

of loneliness, Heinrich and Gullone (2006) reported that gender differences in loneliness 

for children and adolescents has been shown to be inconsistent as with the adult 

population (see Borys & Perlman, 1985). According to their review, Heinrich and 

Gullone indicate that childhood loneliness does not reflect gender differences until 

adolescence which is inconsistent with some of the existing research that examines 

gender differences (for younger children see Coplan et al., 2007). As with adult 

populations, gender differences in loneliness during the younger stages of development 

also needs further study prior to drawing further conclusions. The existing research 

highlights the importance of the need to further examine the role of loneliness in 

development, particularly as it relates to behavioral outcomes as well as an understanding 

of the early antecedents leading to the persistence of loneliness.  

Attachment security and loneliness. In refining possible early antecedents to the 

development and persistence of loneliness, early attachment is a construct that has been 

examined to some extent in the literature. According to attachment theory, attachment is 

a construct that is based in relationships, forming internal models of self and others from 

the earliest relationships with significant caregivers and carrying these internal working 
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models into future relationships. With secure attachment, the internal working model 

reflects a perception of self as being relationally competent and others as trustworthy in 

relationships which facilitates fulfilling social bonds; whereas, with insecure attachment, 

the internal working model is marked by wariness of others in relationships and relational 

incompetence. When that model leads to maladaptive and ineffective ways of relating to 

others, the child or adolescent can experience a lower sense of belonging. Insecure 

attachment leads to difficulties in forming meaningful relationships throughout 

development (Bogaerts et al., 2006; Hecht & Baum, 1984). The internal working models 

of insecurely attached children are based on their experiences with inconsistent or 

nonexistent responses from caregivers to overtures for connection. The response of the 

insecure child (either the ambivalent or avoidant type) with peers or other adults reflects 

this experience. This internalized response to others often results in neglect or rejection 

by others, not connection and acceptance, leading to possible loneliness and isolation 

(Asher & Wheeler, 1985). In a review of the research on loneliness, Rokach (2004) 

points out that loneliness stems from not being able to fully attain our desires for human 

connection and acceptance. Although Rokach does not specifically discuss attachment, 

her summary has implications for individuals who started life with insecure attachment.   

When examining the research, a connection between early attachment and the 

development of loneliness through the younger stages of development (i.e. childhood and 

adolescence) does emerge, particularly as a reflection of social competence. For example, 

. Raikes and Thompson (2008) report that children who were classified as insecure 

expressed higher levels of loneliness at 54 months. Berlin et al., (1995) report that school 

age children who have a history of early secure attachment are viewed as being more 
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outgoing and socially competent than their insecure peers. According to Elicker, 

Englund, and Sroufe (1992), early attachment should be considered as a predictor for 

social competence because of the foundation of learning relationship reciprocity and 

developing self-worth to encourage further social exploration that is inherent in the 

formation of attachment security. The authors indicate that the competence of a child is 

built through successful resolution of progressive developmental stages from infancy 

through middle childhood. Without successful resolution of these progressive stages, 

Elicker et al. maintain that loneliness develops and can become persistent through the 

future stages of development. As a result, social competence and connection are 

important components to development. An inability to navigate relationships effectively 

can impact feelings of confidence in one’s ability to address challenging social situations. 

Without the components for social confidence in relationships, children and adolescents 

are at greater risk for the development of persistent loneliness (Chipuer, 2001). This is 

particularly prominent in times of developmental transition, such as the transition into 

adolescence, especially when the ability to negotiate within relationships to satisfy one’s 

own needs has been consistently ineffective. Adolescence is a period in which the 

experience of loneliness can be particularly marked without a history of inadequate social 

interaction (Heinrich & Gullone, 2006; Weiss, 1973). However, when the transition 

period follows a history of ineffective negotiation within relationships to satisfy one’s 

own social needs, the experience of loneliness does increase (see Galanaki and Kalantzi-

Azizi (1999). According to Cassidy, Ziv, Mehta, & Feeney (2003), loneliness is a 

feedback cycle in which one has an internal working model of self as unlovable and 
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ineffective. The authors assert that insecure individuals with this internal working model 

tend to seek confirmatory feedback from external sources, leading to a feedback loop.  

Overall, the cascading influence of the early years to later development is 

important to understand because early experiences do contribute to the ability to think 

effectively about social interactions. Marangoni and Ickes (1989) maintain that one of the 

major similarities in the various definitions of loneliness is insufficient fulfillment of 

social relationships. When children and adolescents have experienced consistent peer 

exclusion leading to increased social withdrawal (see Booth-LaForce & Oxford, 2008), 

the choices to relieve emotional and social isolation are seemingly narrowed, leading to 

poor decisions and maladjustment in later life (Parker & Asher, 1987). Weiss (1973) 

concluded that the pressure of emotional and social isolation leading to loneliness can 

result in a broadening of who and/or what is considered acceptable in relationships, 

leading to possible inappropriate choices that results in engagement of risk behaviors. 

Risk behaviors and loneliness. The stress of loneliness has been shown to have a 

significant impact on both emotional and physical health (Lynch & Convey, 1979). For 

example, in researching the impact of loneliness on behavioral outcomes, Crick and Ladd 

(1993) reported that loneliness in middle to late childhood can lead to internalizing 

behaviors such as anxiety and a negative sense of self; whereas, Boivin, Poulin, and 

Vitaro (1994) reported that loneliness can lead to externalizing behaviors such as 

aggressive behaviors. Cassidy and Asher (1992) reported that younger children who 

reported greater loneliness were either more aggressive and disruptive in class or more 

shy and withdrawn from peers. For children in kindergarten, Coplan et al. (2007) reported 

that reports of loneliness were associated with anxiety and aggression putting them at risk 
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for later psychopathology or further risk behaviors. With older school age children, 

Efrati-Virtzer and Margalit (2009) indicated that increased loneliness was related to 

higher levels of aggression and an inability to effectively manage stressful situations. The 

research findings, though focused on behavioral outcomes have implications for overall 

emotional health.  

With adolescents, the questions and findings have been focused on problematic 

outcomes that have both physical and emotional health implications, such as substance 

use, sexual risk behaviors, and suicide. Mijuskovic (1988) researched the connection 

between feelings related to loneliness and adolescent use (and abuse) of alcohol. The 

author describes loneliness as a source of anxiety leading to resentment of others for the 

isolation and possible hostility towards others, either overtly or covertly. Mijuskovic 

indicates that, apart from infancy, the need to belong is exceptionally strong and intense 

during adolescence. Adolescence is generally the time in which self-identity is being 

reformed from family/parents to others, increasing autonomy with no guarantee of a 

sense of belonging being immediately formed. In fact, the development of autonomy, 

acceptance of changing roles, formation of realistic expectations, and formation of a more 

solid self-concept takes time to grow. For the adolescent whose experience during this 

stage is prolonged or unusually painful, alcohol as a way of coping with and escaping the 

painful feelings of separateness and alienation is seen as a viable option (Mijuskovic). 

With increased use of mood altering substances, the chances of engaging in further risky 

behaviors is increased such as risky sexual behavior (see Caminis et al., 2007). 

Adolescents who experience loneliness are also at risk to develop later symptoms 

of psychological disorders such as depressive and/or anxious symptoms which has 
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implications for further risk behaviors. Fontaine et al. (2009) found that peer rejection, 

loneliness, and symptoms of depression and/or anxiety are interrelated in adolescents. 

Their findings showed that loneliness in childhood has a partial mediating effect on early 

peer difficulties and adolescent symptoms of depression and anxiety. Qualter et al. (2010) 

found that childhood reports of loneliness predict depressive symptoms in adolescence. 

The presence of depressive symptoms can lead to further risk behaviors and harmful 

consequences such as risky sexual behaviors in adolescents that lead to contracting a 

sexually transmitted disease (Shrier, Harris, Sternberg, & Beardslee, 2001). In a study of 

self-mutilating behavior, adolescents with a history of suicidality who reported higher 

levels of loneliness also were six times more likely to engage in self-mutilating behavior 

(Guertin, et al., 2001). Other research has shown that adolescents who report loneliness in 

the context of family relationships are possibly at risk for self-harming behaviors and 

eating disorders (Lasgaard et al., 2011). Loneliness has also been demonstrated in the 

research to be associated with increased risk for suicidal behaviors (Kidd, 2006; 

Laederach, Rischer, Bowen, & Ladame, 1999). These findings seem to indicate that 

reports of loneliness are to be considered seriously as an indicator for more serious risk 

behaviors that result in possible emotional and physical harm. 

Overall, the research on loneliness as an independent construct was more prolific 

in the 1980s and has since waned, possibly due to the inclusion of loneliness as a feature 

in other related constructs such as depression and anxiety (Heinrich & Gullone, 2006). 

However, in the research that is available, loneliness is a construct that is “worthy of 

attention in its own right” (Heinrich & Gullone, 2006, p. 712) for all stages of 

development, particularly given the implications for the development of risk behaviors.  
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Integration of Research for the Proposed Model 

In general, the importance of understanding the impact of early development on 

later development cannot be disputed. However, what is often discussed in the research is 

the ‘how’ of that impact. The proposed model of this paper focuses on understanding the 

impact of early attachment security on later developmental outcomes in childhood and 

adolescence, in particular the roles of the development of loneliness from childhood into 

adolescence and risky behaviors during adolescence. The research that has been reviewed 

previously highlights the continued need to understand how early developmental 

variables impact later outcomes. The research of looking at early attachment and 

adolescent risk behaviors indicate that there are many possibilities in the examination of 

potential mediating variables in that relationship that is ongoing.  

In considering mediating variables in the relationship between early attachment 

and later risk behaviors, loneliness, particularly the development of loneliness through 

childhood leading into adolescence, is a viable possibility. The development of loneliness 

through a key transition period of development (childhood into adolescence) could 

mediate the effects of early attachment on adolescent risk behaviors. An insecure 

attachment history results in isolation from and possible rejection by peers due to 

ineffective behaviors in maintaining relationships as the child enters a period of 

development where the exposure and emphasis on peer relationships increases in 

importance. This pattern of isolation and rejection by peers leads to feelings of loneliness 

and inadequacy through development. If this pattern is not changed or resolved, then the 

possibility of developing chronic feelings of loneliness through childhood increases. This 
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developmental sequence can result to feelings of desperation such that the individual 

considers doing anything to belong resulting in poor choices leading to risky behaviors.  

The purpose of this research proposal is to establish this base relationship between 

the variables of early attachment, developing loneliness over time, and later risky 

behaviors. If those relationships are established, further analysis can be conducted to 

further the discussion of mediating variables in the developmental sequence of early 

developmental variables to later outcome variables. 

Research Questions and Hypotheses 

The research questions and hypotheses related to the proposed model are as follows:  

1) To what extent does early attachment style established as a toddler relate to the 

establishment and growth or changes in perceived loneliness through childhood 

and adolescence and risk behaviors in adolescence? The hypothesis is that the 

relationship between early attachment style and adolescent risk behaviors will be 

mediated by the establishment and growth or changes in perceived loneliness 

from childhood through adolescence. 

2) To what extent do the initial levels of perceived loneliness in childhood mediate 

the relationship between early attachment and adolescent risk behaviors in a 

sample of individuals who have been followed from birth to age 15? The 

hypothesis is that the initial levels of perceived loneliness will mediate the 

relationship of early attachment style and adolescent risk behaviors. In other 

words, associations between early attachment style and risky behaviors will be 

explained in part by the initial levels of perceived loneliness. In sum, those who 
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have insecure attachment styles as toddlers will have higher initial levels of 

loneliness in childhood which will predict greater risky behaviors in adolescence. 

3) To what extent do the changes in levels of perceived loneliness mediate the 

relationship between early attachment and adolescent risk behaviors in a sample 

of individuals who have been followed from birth to age 15? The hypothesis is 

that the changes in levels of perceived loneliness will mediate the relationship of 

early attachment style and adolescent risk behaviors. In other words, associations 

between early attachment style and risky behaviors will also be explained in part 

by increasing levels of perceived loneliness. In sum, those who have insecure 

attachment styles as toddlers will report increased levels of loneliness from 

childhood into adolescence which will predict greater risky behaviors in 

adolescence.  

4) What is the role of gender in the proposed mediating model? Does the mediating 

role of changes in loneliness differ for males and females? The hypothesis is that 

gender will play a role in the overall structural mediation model, particularly as it 

relates to the relationship between loneliness and adolescent risk behavior. 

Gender could also play a role in the growth of loneliness, with females reporting 

higher levels of loneliness both initially and over time. 
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CHAPTER THREE 

METHODOLOGY 

 

NICHD SECCYD longitudinal data set 

Researching developmental sequelae in psychology presents with many different 

challenges (e.g. data collection, time invested by researchers and participants, and 

funding over an extended period of time). However, the information obtained from such 

experimental designs is invaluable to the field. According to Jessor and Jessor (1977), 

longitudinal designs strengthen the ability to make causal inferences with the results 

obtained through “temporal antecedence, the prospective forecasting of new events such 

as behavioral onset, and the observation of temporal co-variation” (p. 9).  

The original purpose of the longitudinal data set developed by the National Institute of 

Child Health & Human Development (NICHD) Study of Early Child Care and Youth 

Development (SECCYD) was to study the impact of various child care experiences and 

children’s development in different areas (i.e. social, emotional, intellectual, physical, 

language, and health) in various contexts collected from participants in four separate 

phases across multiple settings using multiple measures of multiple constructs starting 

from early infancy to 9th grade (for more information, refer 

to http://www.nichd.nih.gov/research/supported/seccyd/overview.cfm). Numerous studies 

have been fostered by this data set in support of the original goal of the project (e.g. 

NICHD Early Child Care Research Network, 1996, 1997, 1998, 1999, 2000, 2003). Other 
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studies that have been generated by the NICHD SECCYD data set performed secondary 

analysis of the data (e.g. Belsky & Pasco Fearon, 2002b; Booth-LaForce & Oxford, 2008; 

Konold, Hamre, & Pianta, 2003; Rudasill, Reio, Stipanovic, & Taylor, 2010). 

The NICHD SECCYD data set is well suited for secondary analysis due to the 

depth and breadth of information collected over an impressive amount of time. There are 

distinctive advantages in using this particular data set for the research question proposed. 

First, it provides a well-conceived longitudinal data set. Second, the data set contains raw 

data collected that have been made available for secondary analysis. Secondary data 

analysis allows for different perspectives for taking the raw data and applying it to 

hypotheses that are different from the ideas of the original researchers (i.e. different 

theoretical perspectives), possible expansion of ideas with the same variables, and further 

analysis using different methodologies (Burstein, 1978). Most importantly, the data set 

offers access to the specific variables of interest in this study that used reliable and valid 

measures. 

However, with concerns related to data security, the NICHD SECCYD data set is 

classified as a restricted use data set. As is common with the majority of data sets 

available for secondary data analysis, the NICHD SECCYD data set is de-identified. 

However, the design of the original research project, the duration of the study (over a 

period of 16-17 years), and the detailed demographics collected jointly increase the 

sensitivity of this data set to possible deductive disclosure. As a result, a comprehensive 

data protection plan is required to detail how the sensitive data will be used and protected 

to ensure ethical protection of the human subject data, protecting the confidentiality of 

the participants and their families which will be reviewed by the Inter-University 
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Consortium for Political and Social Research (ICPSR) at the University of Michigan, 

who currently distributes the data to various qualified parties.  

Participants 

 Participants for the NICHD SECCYD were recruited from hospitals in or near 10 

different sites around the United States in 1991: Little Rock, AK; Irvine, CA; Lawrence, 

KS; Boston, MA; Philadelphia, PA; Pittsburgh, PA; Charlottesville, VA; Morganton, NC; 

Seattle, WA; and Madison, WI. Within certain 24 hour sampling periods, 8986 women 

who were giving birth were visited to determine eligibility. From that number, 

prospective participants were excluded from the study using the following criteria: 1) the 

mother was under 18 years of age, 2) the mother was not fluent in English, 3) the family 

planned to move from the study area, 4) multiple births were involved, 5) the child born 

was hospitalized for more than 7 days or had obvious disabilities, 6) the mother had a 

known or acknowledged substance abuse problem, or 7) the family lived far from the site 

or that the location was unsafe for home visitors. This resulted in sample pool of 5,265 

women who met criteria and agreed to be contacted after returning home from the 

hospital. From the pool, a subset of participants, 3,015 prospective participants, were 

selected using conditional random sampling that was implemented to ensure adequate 

demographic diversity within the catchment area of each research site, even though the 

overall sample was not designed to be nationally representative. Upon contact, 1,526 

families agreed to be interviewed and of those, 1,364 families completed the home 

interview when the infant was 1 month old and were enrolled in the study. 

 This longitudinal study was divided into four separate phases of data collection. 

Phase I was conducted from 1991 to 1994 when the children were from ages 0 to 3 years. 
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Phase II was conducted from 1995 to 1999 for participants through the 1st grade. Phase 

III data were collected from 2000-2004 for participants through the 6th grade. The final 

phase, Phase IV, was conducted from 2005-2007 for participants through the 9th grade or 

age 15.  

 Sample numbers will vary due to attrition rates. Depending on the variables of 

interest, sample size is inevitably less than the 1364 participants that originally enrolled. 

This variability is a reflection of families who were not able to complete all assessments 

of all phases for various reasons. For this particular study, the sample includes cases in 

which only completed data for all variables of interest are present. Participants who did 

not complete any or part of the measures selected for this study are not included in the 

analyses. As a result, the overall sample size for this study is 825 (males = 403, females = 

422).  

Data Collection 

 The data were collected for the NICHD SECCYD occurred from 1991 to 2007 at 

multiple sites across the United States. Data collection occurred when participants were 

1, 6, 15, 24, 36, and 54 months old, during 1st, 2nd, 3rd, 4th, 5th, and 6th grades, and at the 

age of 15 (approximately 9th grade). These data collection times were also supplemented 

with phone calls that occurred every 3 to 6 months, with frequency waning as the child 

aged. Depending on the particular measure, assessments were conducted either in the 

home environment, school setting, or in a lab setting from a variety of different sources 

(e.g. parents, teachers, caregivers, principals) through various methods (e.g. observations, 

written questionnaires, formal assessments, interview questionnaires). For the variables 

of interest in this study, the data were collected within a lab setting. 
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Measures 

Attachment at 36 months. NICHD collected attachment data at three separate 

time points of early development, at 15 months, 24 months, and 36 months. Each 

collection was performed using different measures or modifications of previous 

measures; however, the outcome was a measurement of the level of attachment security 

for the participant. In this study, the measurement taken at 36 months will be used in the 

proposed analyses. 

Internal working models, a reflection of a child’s internal experience of the 

relationship with the primary caregiver, are the construct into which attachment security 

measure tap. As infants, internal working models are malleable constructs that are shaped 

during interactions with primary caregivers starting in the first year of life. According to 

Bowlby (1969), the development of internal working models begins in the early stages of 

life: 

Starting, we may suppose, towards the end of his first year, and probably 

especially actively during his second and third when he acquires the powerful and 

extraordinary gift of language, a child is busy constructing working models of 

how the physical world may be expected to behave, how his mother and other 

significant persons may be expected to behave, how he himself may be expected 

to behave, and how each interacts with all the others. (p. 354) 

It is within this framework that a child forms an attachment style. According to 

Thompson (2000), infants do not have a well formed internal working model, more 

vulnerable to environmental changes (see Vaughn, Egeland, Sroufe, & Waters, 1979), 

until the emergence of more formative ideas of self and emotions enables more stable 
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internal working models of self and others that are possibly more influential on later 

development (Ainsworth, 1989; Marvin & Britner, 2008; Thompson, 2000).   

Given that the purpose of this study is to examine potential effects into adolescent 

behaviors, the attachment classification determined at 36 months was selected for this 

model due to a greater likelihood of stabilization in attachment style at this point of 

development. 

Strange situation. The Strange Situation is the most widely used assessment tool 

of infant attachment security. The Strange Situation (Ainsworth et al., 1978) is a series of 

episodes of separation and reunification, each for 3 minute intervals. These episodes 

involved both the primary caregiver/mother and a stranger being present in the room with 

the infant. The episodes are designed to activate the attachment system by inducing a 

stressful situation through separation that result in attachment behaviors that are observed 

upon reunification of the infant and the caregiver. The episodes are recorded to be coded 

by observers looking for specific criteria (see Friedman & Boyle, 2008 for details on 

coding). The coding types reflect secure attachment (Type B) or insecure attachment – 

avoidant (Type A) and ambivalent or resistant (Type C). Disorganized attachment (Type 

D) was later added for those infants who demonstrated insecure attachment that did not 

conform to either existing insecure attachment coding (Main & Solomon, 1990).  

However, the Strange Situation is designed to assess attachment for infants 

ranging in age from 12 to 18 months. In order to measure attachment styles in older 

children, modifications and other procedures (see Waters and Deane, 1985 for 

information on the Attachment Q-sort) have been developed to remedy this discrepancy. 

In the NICHD SECCYD study, the investigators opted to use a modification of the 
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Strange Situation for preschoolers, ages 3 to 5, developed by Cassidy and Marvin with 

the MacArthur Working Group on Attachment (1992). The investigators of the NICHD 

SECCYD used this with their participants at 36 months. In this modification, the 

assessment has fewer sessions of separation and reunification. The child and mother were 

placed in an unfamiliar room in the lab. The mother stayed in the room for three minutes 

and then signaled to leave. The first separation was for 3 minutes or until the child 

expressed distress, followed by a 3 minute reunion. The mother was then signaled to 

leave again, with the second separation being for 5 minutes or until the child expressed 

distress before a second reunification. After 3 minutes of the second reunion, the 

assessment was terminated and subsequently coded using the MacArthur coding system. 

According to the NICHD SECCYD documentation, the coding system classified the 36 

month-old participants as either secure or insecure. The system is similar to that 

described for the infant Strange Situation (see above); the difference being noted with the 

D classification in which the classification indicates controlling behaviors, which is 

demonstrated in some form of role reversal in the child-caregiver relationship or punitive 

behavior towards the caregiver, or a combination of insecure strategies.   

The video recordings of the sessions were sent to a central location in which a 

team of three coders, trained by Cassidy, used the MacArthur coding system to classify 

the participants’ attachment behaviors. The agreement of the four-category classification 

between coders before conferencing for disagreements was 75.7%. Disagreements 

between coders were discussed as a group and a consensus code was provided.   

Variable to be used in the proposed model. For attachment as measured at 36 

months, the NICHD SECCYD provides data for the attachment rating (A, B, C, D 
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classifications) as well as an attachment security rating (scale of 1 to 9, where 1 = very 

insecure and 9 = very secure). For the purposes of this study, the attachment security 

rating from 1 to 9 will be used in this study as the measurement of attachment security for 

the model. This particular scale was selected because it best satisfies the recommendation 

for interval data in SEM analysis without sacrificing the intent of the measurement, level 

of attachment security. 

Loneliness. Loneliness and Social Dissatisfaction Questionnaire was developed 

by Asher et al., (1984). Prior to the development of this questionnaire, reports of 

children’s experience related to difficulties with peers were from external sources such as 

parents, teachers, and other external observers of behaviors. The purpose of developing 

this particular measure was to assess children’s experiences directly from the particular 

child through self-report (Asher et al., 1984).  

The questionnaire was originally used on 506 children (243 females, 263 males) 

from third to sixth grade from 20 classrooms in a Midwestern city of the United States. 

The instrument consists of 24 total items using a 5 point Likert scale (1 = “Not at all true” 

to 5 = “Always true”), 16 of which are focused on perceived feelings of loneliness and 8 

filler items on hobbies or preferred activities. Through factor analysis, the authors 

confirmed that the 16 loneliness items loaded on one factor where none of the 8 filler 

items loaded significantly on this factor. The overall results in the development of the 

questionnaire are that the measure is internally consistent (Cronbach’s alpha = .90) and 

internally reliable (split-half correlation = .83; Spearman-Brown reliability coefficient = 

.91; Guttman split-half reliability coefficient = .91). In the administration of this measure 

to the sample, the raw items continued to evidence high internal reliability (Cronbach’s 
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alpha = .87 for 3rd grade/age 9 and .91 for 5th grade/age 11 and age 15). Overall, the 

Loneliness and Social Dissatisfaction Questionnaire is a reliable and valid measure of 

children’s perceptions of loneliness. 

NICHD made a couple of minor modifications to the original questionnaire. In the 

version administered to 5th graders (at age 11) and those at age 15, one filler item was 

added to the items. For all ages, the order of responses was reversed from the original 

version for the NICHD study. However, all other aspects of the questionnaire remained 

unchanged. 

Variables to be used in the proposed model. Loneliness is measured at three 

different time points: age 9 (grade 3), age 11 (grade 5), and age 15 (grade 9). Although 

the total number of items for the measure differs from age 9 (grade 3) to age 11 (grade 5) 

and age 15 (grade 9), the items used to calculate the construct of interest (i.e. loneliness) 

is unchanged in each administration. The sum of those items at each time point will be 

used for this model, with higher scores indicating greater felt/perceived loneliness. 

Adolescent risky behaviors. The Risky Behaviors Questionnaire was especially 

developed for administration for the NICHD study. The items of the measure is 

influenced by Conger and Elder (1994), the Fast Track project, and the New Hope 

project. Fast Track is a prevention and intervention project that began in 4 different areas 

across the United States. It is a program designed for early intervention of youth 

identified as being at risk for certain behaviors. The design of the intervention was 

universal, targeting individual competencies as well as building protective contextual 

factors through family and community (Pinderhughes, et al., 2010). The New Hope 

project was also conceived along a similar vein in that the design was to target at risk 
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families with children to lower risk of maladaptive behaviors to foster positive growth at 

the individual, family and community levels. Conger and Elder (1994) detailed in their 

work the ongoing efforts in the Iowa Youth and Families project, focusing on 

intervention and prevention for rural families that faced economically difficult times. 

The risk behaviors identified in the questionnaire were influenced by these 

projects with at risk youth and families. The Risky Behaviors Questionnaire is a 61 item 

measure that asks how often within the past year has the adolescent engaged in 55 

identified risky behaviors on a 3 point scale (0 = “not at all”, 1 = “once or twice”, 2 = 

“more than twice”). The measure administered to participants at age 15 included 

additional items including vaginal sexual behavior, oral sexual behavior, tobacco use, 

safety behaviors, and violent behaviors. These additional items were influenced by 

research in those specific areas (see Halpern-Felsher, Biehl, Kropp, & Rubinstein, 2004; 

Halpern-Felsher, Cornell, Kropp, & Tschann, 2005). There are also questions related to 

number of partners over lifetime and in more recent history (within the past 30 days). The 

overall score indicates any risk taking which has a high internal reliability (Cronbach’s 

alpha = .89). The measure also offers scoring focused on sexual risk taking for which the 

internal reliability (Cronbach’s alpha = .73) is moderate. 

Variable to be used in the proposed model. For Risky Behaviors at age 15, scores 

for indicators selected based on the research of adolescent risky behaviors previously 

reviewed. Originally, the measure only provides a single total score for items 1 through 

55 based on the recoding of the scoring on a 0/1 scale with 0 = Never and 1 = Once or 

twice and more than twice (the original scale was from 0 to 2, so the researchers 

converted it to what is essentially a binary scale). However, as indicated in the research, 
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risky behaviors at any age are varied, such that one composite score is not an adequate 

indicator of the entire construct.  

According to Byrne (2001), the measurement model must be developed with an 

optimal number of indicators (i.e. too many indicators per factor would be problematic 

for SEM) followed by a determination of the specific items that will formulate each 

indicator. Each indicator can be composed of a single item or total score of several items 

(i.e. parcel). According to Byrne, the determination of item parceling to form indicators 

for the measurement model can occur in several ways: 1) random assignment, 2) 

exploratory factor analysis, or 3) theoretical or conceptual base.  

For this project, the formulation of indicators was based on the research reviewed 

related to adolescent risky behaviors. The indicators are formed through parceling and 

summation of multiple items from the measure, Risky Behavior Questionnaire. The items 

were divided into different indicators consolidating different items guided by the existing 

research of adolescent risky behaviors (Centers for Disease Control, 2010; Thompson et 

al., 2011). The indicators for the latent variable risky behaviors are sexual risk, violence 

(including violent behavior and gang involvement), substance use, and 

noncompliance/conduct problems (i.e. behavior problems that generally do not involve 

violence). Table 1 illustrates the specific items from the Risky Behavior Questionnaire 

that were selected to measure the specific indicators of adolescent risky behaviors.  

Gender. Parents of the participants were queried during the initial phone contact 

conducted when the participants were approximately 1 month old. A number of detailed 

demographic variables were collected including participant gender, a time invariant 

variable, to gain basic information such that the participant and the family were officially 
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enrolled into the SECCYD study. Gender is coded on a nominal scale in which 0 = Male 

and 1 = Female. 

Data Analyses 

For the proposed model in this study (see Figure 7), the overall structural model is 

composed of the latent constructs of attachment, loneliness, and risky behaviors and a 

time-invariant variable, gender. Both attachment and risky behaviors are measured at one 

set time point, attachment as measured at 36 months and risky behaviors as measured at 

age 15. Loneliness is measured at three different time points, age 9 (grade 3), age 11 

(grade 5), and at age 15 (grade 9). The overall purpose of the analyses is to generate a 

parsimonious model that can be meaningfully interpreted using latent growth curve 

(LGC) modeling and structural equation modeling (SEM). 

LGC modeling. As part of the growth of modeling used in research, various 

methods for analyzing longitudinal data are more readily available, particularly the tools 

such as latent growth curves for describing developmental patterns or trajectories and 

identifying potential predictors of aspects of development. Originally developed in the 

early work of Tucker (1958) and Rao (1958), latent growth curves were subsequently 

associated with SEM by other researchers (e.g. Meredith and Tisak, 1990). LGC 

modeling refers to the combination of this early work of latent growth models with SEM.  

LGC modeling is a tool that provides information about patterns of change over a 

specified period of time, generally a key interest in most longitudinal studies, and 

provides a way to identify variables of interest as possible predictors of the patterns of 

change. With LGC modeling, investigation of both within-person and between-person 

models of growth within the same structural framework becomes possible, something that 
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cannot be done with traditional longitudinal methods (Byrne & Crombie, 2003). Byrne 

(2010) indicates that using LGC within the framework of structural equation modeling 

has the advantage of separating group effects from individual effects. The SEM 

framework also allows for the difference to be made between observed and latent 

variables through model specification. Another distinctive advantage of LGC models 

using an SEM framework is the function to account for errors in predictors and the 

flexibility to be used in testing mediation hypotheses (Burchinal, Nelson, & Poe, 2006). 

These advantages are well suited to the proposed model.  

Model specification and identification. The LGC model within the proposed 

structural model for this project examines the changes in loneliness of children into 

adolescence. The changes in loneliness for the participants will be based on a measure 

that was administered at three different time points: age 9 (grade 3), age 11 (grade 5), and 

age 15 (grade 9). The assumption of this hypothesized model is that the change over time 

will reflect a linear pattern. As a result, the model includes an intercept parameter, the 

participant’s score on the loneliness measure at age 9 (grade 3), and a slope parameter, 

the participant’s rate of loneliness over the period from age 9 (grade 3) to age 15 (grade 

9). The intercept parameter paths are constrained to a constant since the intercept value 

does not change over time. The slope parameter paths can reflect the unequal time 

spacing by setting the slope parameters to reflect the spacing intervals. Since LGC 

modeling will be using the SEM framework, it is important to consider whether the 

model is under-, just-, or over-identified as calculated by the parameters of the 

hypothesized model. The goal is to develop a model that is over-identified such that the 

parameters can be estimated.  
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In order to use LGC modeling, other conditions also need to be met. The first 

condition is that the measure used for loneliness, the mediator variable in this model, be 

on a continuous scale. When examining social science research, true continuous data are 

difficult to assess given that many of the measures used in the field involve the use of 

categorical Likert scales. According to Byrne (2010), the use of Likert scaled values “has 

been the norm for many years now and applies to traditional statistical techniques (e.g. 

ANOVA, MANOVA) as well as SEM analyses” (p. 143).Also, the practice of using 

scores based on Likert scaled items has been noted in research for over a decade. The 

measure used to assess loneliness in this study uses Likert scale items to calculate an 

overall score, both of which are accepted in practice to use for the proposed analyses. The 

second condition is that the spacing of the assessment of loneliness is the same for all 

participants, which was collected during the same waves for all participants in the 

original NICHD SECCYD study. The third condition is that there needs to be at least 

three different time points of assessment of loneliness, which is satisfied by the three time 

points for loneliness data discussed previously. The last condition is that the sample size 

be large enough to detect individual changes (Willett & Sayer, 1994), which according to 

Byrne (2010) needs to be at least 200 for each data collection wave. The sample size for 

each collection wave of loneliness data is 825. Since all of the conditions are satisfied, 

the loneliness NICHD SECCYD data set selected is suitable for the proposed analyses. 

SEM. The use of SEM and LGC modeling has distinct advantages in data 

analysis, particularly with longitudinal data. The advantages of SEM over other statistical 

methodologies have contributed to the growing popularity of this approach in social 

sciences research. A distinct advantage of SEM over traditional multivariate approaches 
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is that SEM accounts for error through estimates of error variances within the 

measurement model (Byrne). Also according to Byrne and Hopwood (2007), a final 

advantage of SEM is the specification of the relationship between observed and 

unobserved (or latent) variables, which is distinctive because many variables of interest, 

particularly in the social sciences, are not directly observable (e.g. self-concept, verbal 

ability, depression, anxiety, loneliness, attachment) but can be inferred from observed 

variables (e.g. scores on measures reflecting number of times a specific behavior is 

observed, reflecting intensity of specific depression or anxiety symptoms, reflecting 

perceived isolation, reflecting vocabulary knowledge). Also, a latent variable offers a 

more reliable estimate of the effect because the measurement error that is associated with 

observed variables will not have an effect on the latent variable because measurement 

error unique to one observed variable is generally not shared with other observed 

variables (Hopwood, 2007). 

Model specification and identification. The overall structural model proposed 

incorporates the previously discussed LGC model as a mediator in the relationship 

between attachment at 36 months (exogenous variable) and risk behaviors in adolescence 

measured at age 15 (endogenous variable). In SEM, the analysis of specification and 

identification is initiated at the level of the measurement models embedded within the 

structural model.  

For the proposed model, the measurement model is for risk behaviors in 

adolescence. The measurement model needs to be examined to determine if it meets 

criteria such that when it is incorporated into the overall structural model, the structural 

model also meets established criteria for SEM models.   
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SEM involves both the use of a series of structural equations and use of diagrams 

to illustrate the structural relations for the variables of interest (Byrne, 2001, 2010). SEM 

is typically a confirmatory approach to data analysis, which involves establishing a model 

based on theory and testing how well the data fit the hypothesized model, allowing for 

more effective methods of hypothesis testing. As previously mentioned when discussing 

LGC models, the goal is to develop a model that is over-identified such that the 

parameters can be estimated (i.e. more known values than parameters that are to be 

estimated).  

The data that are used to define the latent variables of the model are theoretically 

to be continuous data; however, in social science research, the most common scale in 

measures is either ordinal or interval in scale. As previously discussed, the practice of 

using scores based on Likert scaled items has been noted in research for over a decade 

(Byrne, 2010).  The measurement data to be used for the proposed model of this project 

consist of measures using Likert scales. Attachment at 36 months are measured on an 

interval scale from 1 to 9; risky behaviors at age 15 is measured using a total score from 

items using a Likert scale; and loneliness at age 9 (grade 3), age 11 (grade 5), and age 15 

(grade 9) are measured using a total score from items using a Likert scale. In terms of 

what is considered acceptable given limitations of social science research, the measures 

chosen for the proposed analyses satisfy the criteria as is currently accepted. 

Model fit and testing for SEM and LGC modeling. In establishing model fit 

within an SEM framework, it is important to select an estimation method for model fit 

that meets an important assumption of SEM, multivariate normality of the observed 

variables. Maximum likelihood estimation was chosen as the fitting process for this 
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project because it can tolerate an acceptable distribution of non-normality to assess model 

fit (Meyers, Gamst, & Guarine, 2006). Maximum likelihood estimation of parameters is 

typically used with continuous data; however, it is an acceptable practice to use Likert 

scaled data as previously discussed (see Byrne, 2010).   

 Once the data have been prepared and the fitting process selected, model testing is 

the next step in which fit indices are selected. Unlike other multivariate models in which 

a single fit index is used, SEM has multiple fit indices from which to select to best 

compensate for the range of strengths and weaknesses that each individual fit index 

offers. The indices to be examined in this project include the chi-square statistic, 

comparative fit index (CFI), and root mean square error of approximation (RMSEA). The 

chi-square statistic will be used primarily to evaluate the statistical significance of chi-

square differences from one model to the next. Due to known limitations of the chi-

square statistic in evaluating models, it is essential that other indexes are also used to 

assess a model’s fit. 

The CFI is an incremental index which ranges from zero to one with larger values 

indicating a better fit of the model to the data. Initially, the cutoff for CFI was .90 (Hu & 

Bentler, 1995); however, in further analyses, it was determined that the .90 cutoff was too 

low, resulting in an inability to reject mis-specified models. As a result, values equal to or 

larger than .95 have been established to indicate an acceptable model fit (Hu & Bentler, 

1999). However, studies do continue to use the more conservative and traditional cutoff 

of .90 (Browne & Cudeck, 1992; Bollen & Long, 1993). An incremental index uses a 

restricted baseline model to which the target model is being compared (Hu & Bentler, 

1995). According to Bentler (1990), the CFI is a good incremental index because of the 
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range, yielding small sampling variability. This index was chosen because the size for 

each sample met the criteria to avoid overestimated and erratic CFI values. Sample size 

also eliminated an inflation of Type II error for the CFI. 

The RMSEA, a residual based absolute fit index, uses the average residuals for 

the sample data, relative to the size of variances and covariances of the sample. RMSEA 

normalizes by sample size and thus is not sensitive to sample size but is affected by non-

normality and model complexity. According to Steiger (2000), the RMSEA looks at how 

well the sample data will fit the population by examining the covariance matrix. In other 

words, RMSEA values indicate how well the sample represents the population from 

which it is drawn. Values of RMSEA less than or equal to .05 indicate a close fit, 

between .05 and .08 indicate a reasonable fit, and values larger than .08 signify a poor fit. 

In addition to the RMSEA value, it is important to report confidence intervals 

(MacCallum, Browne, & Sugawara, 1996) because the range of the confidence interval 

could be used to argue adequate fit of the model if the range is inclusive of scores that 

support good to adequate model fit in addition to values indicating poor fit (Raykov & 

Marcoulides, 2006). The confidence interval also reflects the precision of the RMSEA 

value on how well the model fits for the population. 

If the fit of the model is determined to be inadequate, then further analysis is 

warranted. For poor fitting models, adjustments to the model are made based on 

modification indices that are consistent with theory. If the changes that are suggested by 

modification indices are supported by theory, then the modification indices provide 

guidelines to re-specification for the parameters of the model to achieve a more 
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parsimonious fit to the data. This process occurs simultaneously for both the 

measurement model and overall structural model. 

Model fit considerations specific to LGC modeling. According to Willett and 

Sayer (1994), there are two levels of model fit testing for LGC modeling, levels 1 and 2. 

Level 1 is the portion of model fit testing that represents the individual changes for each 

person on loneliness over the specified time period. At the level of intra-individual 

change, the portion of the LGC model that examines the links between the observed 

variables, the 3 different waves of loneliness scores, and the unobserved variables, 

intercept and slope. In this level of determining model fit, the analysis is based on 

modification indices for the covariance between slope and intercept. Once the model that 

best fits the data are established, then further analyses are conducted.  

Level 2 is the portion of model fit testing that represents the between-person 

differences in loneliness. In this level of determining model fit, an examination of the 

parameter estimates for the means, covariances, and variances for the slope and intercept 

of the model is needed. If the examination of these estimates reveals strong inter-

individual differences, further investigation into this variability of growth trajectories is 

warranted, such as incorporation of predictors into the LGC model or incorporation of the 

LGC model into the overall proposed model of this project (Byrne, 2010; Willett & 

Sayer, 1994). 

Software to be used. The software programs to be used for data analysis are 

SPSS Version 20.0 and AMOS Version 20.0 (Arbuckle, 2011). SPSS is used to prepare 

the specific variables of interest, identify missing values in the data, and perform possible 

bootstrapping on the data if needed. SPSS is needed to prepare the raw data or convert 
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into variance-covariance matrices. AMOS requires a complete data set in order to run the 

analyses. The structural equation model that will be tested using this data will be 

constructed using AMOS and then the prepared data file will be uploaded to test the 

model.   

Missing data for SEM and LGC modeling. Missing data occur for a number of 

reasons. In a longitudinal study, missing data can be associated with attrition of 

participants over time or for participants who were unable to complete certain parts of 

assessment due to scheduling conflicts or omissions. In the NICHD SECCYD data set, 

there are a number of cases in which data for specific measures are missing resulting in 

incomplete records (i.e. missing data for a single measure or missing data for multiple 

measures) for data analysis. Different approaches for addressing the presence of missing 

data are available. The more conservative approach involved deletion of data (i.e. listwise 

deletion and pairwise deletion) whereas the other approach involved methods of 

imputation (i.e. mean imputation, regression imputation, expectation maximization, and 

full information maximum likelihood). There was no indication that any other approach 

would offer a greater advantage to data analysis at this time. As a result, the more 

conservative and conventional method of listwise deletion was selected. When these 

incomplete records are removed from the data set, the final number of cases is still a 

substantial number (N = 825).  

There are several concerns with this approach to addressing missing data. One 

concern is the potential loss of statistical power with a reduced sample size. Small sample 

sizes are problematic with SEM. Fortunately, even with the deletion of cases with 

incomplete data, the remaining data subset is still adequately large for SEM 
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considerations. Another concern involves the potential for selection bias. Although there 

are no known systematic reasons to account for incomplete data for certain individuals, 

descriptive data from a subset of 825 cases with completed data will be compared to the 

data for the subset of 539 cases with missing data using appropriate bivariate analyses 

and calculated standardized mean difference effect sizes to screen for potential selection 

bias. 

Overview of data analysis plan. Using a confirmatory factor analysis approach, 

the hypothesized latent growth curve model for loneliness, the measurement model for 

risk behaviors, and the overall structural model will be tested using a subset of complete 

NICHD SECCYD data for model fit to test the established hypotheses. The first step is to 

examine the model at the measurement model level. Since attachment at 36 months is 

being measured at one time point with only a single score, data analysis will begin with 

the remaining latent variables, risk behaviors and loneliness.  

An independent analysis of a basic LGC model for fit to the loneliness data over 

three waves of data collection without independent variables will be conducted. As 

shown in Figure 2, the factor loadings for the three indicators of loneliness on the latent 

intercept are fixed to one, representing the initial point of loneliness. The factor loadings 

for the three measurements of loneliness on the latent slope were fixed to zero, two, and 

six indicating the time spacing between measurements (e.g. number of years). 

The fit of the measurement model for risky behaviors will also need to be 

assessed. According to Byrne (2001), developing a measurement model of a full 

structural model requires selection of indicators that comprise the latent construct, risky 

behaviors, and identification of the specific items that comprise each indicator. For risky 
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behaviors, the indicators that are selected are based on the research on specific risk 

behaviors in adolescents. The items comprising the indicators of adolescent risk 

behaviors were selected and judiciously combined (as recommended by Byrne, 2001). 

Figure 3 illustrates this measurement model. Once the items and indicators are selected, 

model fit is tested to determine the adequacy of fit to the data. 

Once the best fitting model to the data is determined for each model 

independently, the analysis of the structural model will follow (see Figure 4). According 

to Byrne (2001), establishing confidence in the building blocks leads to increased 

confidence in the findings for the fit of the structural model. 

Each model will be re-evaluated for adequate fit when a time-invariant covariate, 

child gender, is added to determine the impact of gender on the model. The covariate 

method of examining the impact of gender on the latent variables was selected. Gender is 

added as a time invariant covariate to the CFA model for risky behaviors, the basic LGC 

model for loneliness, and to the overall structural model (see Figures 5-7). Again, the 

same format of testing the measurement model prior to addressing the structural model 

will continue. With this analysis, the focus is on determining the effect of gender on the 

specific latent constructs as well as the impact on the overall structural model. 
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CHAPTER FOUR 

RESULTS 

 

Descriptive Analyses 

 Data from the NICHD SECCYD used in the analyses was selected based on 

completion for the specific measures being used for the variables of interest. Listwise 

deletion is a conservative approach of addressing incomplete data, so it is important that 

the data selected do not reflect a significant difference from the total sample. Table 2 

summarizes the means and standard deviations of each observed variable for each group. 

The sample of completed cases (N = 825) is comprised of 48.8% males and 51.2% 

females. Table 3 illustrates the correlations between observed variables for the sample of 

participant data utilized in this project. The correlations between observed variables, 

though significant, range from weak to moderate. 

Missing data analyses. Listwise deletion was the selected method for addressing 

missing data.  There are concerns with this particular approach related to possible loss of 

information and statistical power due to a smaller sample size. However, given that the 

rule of thumb for SEM is to have at least 10 participants for each estimated parameter of 

the model, the sample size of 825 completed cases from the NICHD SECCYD data set 

exceeds the suggested minimum (see Table 4). 

 Approximately 60% of the participants completed all measures across all time 

points. As a result of listwise deletion, 40% of the sample is not being used in the present 
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analyses. With such a substantial number of participants with incomplete data, it is 

important that analyses are conducted to determine whether the participants who had 

missing data were different from those who remained in the study with completed data on 

the variables of interest (see Table 5). Chi-square and t-tests were conducted to compare 

those with complete data from those with missing data on gender, loneliness, attachment, 

and risky behaviors (i.e. violence, noncompliance, substance use, and sexual risk). In 

comparing the two groups, the analyses indicate that differences between gender and 

noncompliant/conduct problems met criteria for statistical significance (i.e. p < .05, see 

Table 6). However, examination of the effect sizes for determination of practical 

significance for attachment, loneliness, and risky behaviors (i.e. standardizd mean 

difference effect size, see Table 6) may be more appropriate. Cohen’s d is used as the 

standardized mean difference measure for effect size. ). All of the calculated effect sizes 

are small (i.e. d < .2, see Cohen, 1988). This indicates that the differences in the mean 

scores for the variables of interest between the group with complete data and the group 

with missing data is small, thereby not practically significant. 

 For this data set, the missing data most likely do not meet the assumption of 

missing completely at random due to differences noted between groups for gender with 

males more likely to have missing data (see Allison, 2003). However, there was no 

indication that the missing data does not meet the assumption of missing at random.  

The lack of significance in the standardized mean differences and assumption of 

data missing at random does allow for continued analysis using the group with complete 

data for model analyses. 
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Model Development 

In developing the overall structural model, analyses will progress methodically 

through examination of smaller parts of the structural model prior to conducting analysis 

on the full structural model. According to Byrne (2001), it is important to ensure fit of the 

overall model by first examining the fit of the smaller components. This section will 

begin with individual analyses of the LGC model of loneliness and the CFA model of 

risky behavior. Once the best fitting model at that level is determined, exploration of the 

next level can occur, progressing to the final analysis of the overall structural model.  

LGC model of loneliness. To address the question of changes in loneliness over 

time, a base model of loneliness was developed and analyzed through LGC modeling (see 

Figure 2). This basic model of change includes 3 time points, testing for a linear pattern 

of growth.  

The specified base model for loneliness includes two latent factors, three waves of 

the indicator variable, and no predictors. As indicated in Table 7, the model exhibits 

significant effects for both latent factors. All of the estimates for the means, variances, 

and covariance in this model are significant (see also Figure 8). The factor for the 

intercept reflects an average score on the loneliness measure of 27.529 (p < .001) during 

the 3rd grade (age 9). The mean of the slope factor indicates that loneliness score 

decreased by .248 per year (p < .001) with each measure. The covariance between the 

slope and intercept factors predict the degree to which the initial levels of loneliness 

predict rates of linear change in perceived loneliness by the participant. The covariance is 

negative (-4.585, p < .001) which indicates that over time, perceived loneliness declines 

from the initial level at age 9 (grade 3) up through age 15 (grade 9) with the children who 
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reported being more lonely at age 9 (grade 3) were slower to experience changes in 

loneliness over time than those who reported lower levels of loneliness at age 9 (grade 3). 

Unfortunately, the overall model fit was less than adequate, χ² (1) = 45.66, p < 

.001, with a comparative fit index (CFI) = .843 and root mean square error of 

approximation (RMSEA) = .233. 90% CI [.178, .293]. However, the variances for both 

factors are significant, indicating “strong interindividual differences in both the initial 

scores…” of loneliness and their change over time (Byrne, 2010, p. 320), supporting 

continued exploration into this variability related to growth trajectories of loneliness. 

In response to the poor fit and as indicated by the significant variances, an 

iterative expansion of the base model to determine possible changes in model fit was 

conducted, expanding the model to include a time invariant covariate, gender (see Figure 

9) to possibly account for the variability. The result of adding gender as a covariate is a 

model that continues to be less than adequate, χ² (2) = 49.97, p < .001, with a 

comparative fit index (CFI) = .833 and root mean square error of approximation 

(RMSEA) = .171. 90% CI [.132, .213]. 

 The expanded model exhibits significant and nonsignificant effects as indicated in 

Table 8. The majority of the estimates for the means, variances, and covariance in this 

model are significant. The mean for the intercept reflects an average score of the initial 

levels of loneliness at 27.967 (p < .001). The difference in this expanded model is 

reflected in the mean of the slope factor, which is no longer significant. The slope 

indicates that the loneliness score decreased by .110 per year (p = .597) with each 

measure of loneliness. When controlling for gender, the participants as a group did not 

indicate statistically significant changes in loneliness. However, the variance of the slope 
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factor is 1.687 and is statistically significant (p < .001) indicating that there is a 

significant variability of changes between individuals within the entire group; however, 

when examined as a group after controlling for gender, the overall average gave the 

appearance of stability in the rate of loneliness over time. As with the previous LGC 

model version, the covariance between the slope and intercept factors is negative (-4.562, 

p < .001) which still indicates that those who report higher initial loneliness experience a 

slower rate of change than those who reported lower levels of initial loneliness.  

 With the addition of gender as a covariate, the factor loadings indicate that there 

is not a significant effect of gender on either the initial levels of perceived loneliness (β = 

-.022; S. E. = .609; p = .633) or the change of loneliness over time (β = -.035; S. E. = 

.130; p = .481).  As a result, gender differences related to perceived loneliness is not 

currently supported. 

CFA model of adolescent risky behavior. In the initial analysis of the CFA 

model, the model fit indices indicated that χ² (5) = 66.765, p < .001, with CFI = .942 and 

RMSEA = .122, 90% CI = [.097,.149]. The model is a fair fit when considering the CFI; 

however, the RMSEA indicates that the model is not likely to generalize to the 

population. As a result, the modification indices (MI) were examined for possible areas 

of model misfit.  

Modification indices provide information related to the parameters that are fixed 

in the model. The modification indices indicate the expected parameter change if the 

parameter were allowed to be freely estimated as opposed to being fixed. Many of the 

changes suggested by the modification indices did not make substantive sense with the 

exception of the error covariances. In this particular model (see Figure 3), the 
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modification indices recommended that the error covariance between violence (E6) and 

substance use (E8) as well as sexual risk behaviors (E5) and substance use (E8) be freely 

estimated in the model rather than fixed to zero (as modeled in the first iteration of the 

model by leaving those covariances absent) for a better model fit to the data (see Table 

9).  

Substantively, the relationship between these constructs is supported by research 

and theory, which could manifest itself in the model by having their errors covary. The 

engagement in substance use increases the likelihood of involvement in violence and 

sexual risk behaviors (Caminis et al., 2007; O’Donnell et al., 2001). As a result, the 

model was re-specified to allow for these changes (see Figure 10). Once the error 

covariances were allowed to be freely estimated, the overall model fit improved. The re-

specified model is a good fit to the data, χ² (3) = 8.3, p = .041, with CFI = .995 and 

RMSEA = .046, 90% CI [.008, .085]. In addition, the unstandardized and standardized 

factor loadings for all of the observed variables in this model are statistically significant. 

As a general rule of thumb, it is recommended that standardized regression weights be at 

least .5 to be acceptable. These results indicate that the observed variables are significant 

predictors of the latent factor (see Table 10), further support of a good model fit.  

In an examination of gender effects, child gender was added as an indicator within 

the model as a time-invariant constant. When gender is added as a covariate, the model fit 

indices present a mixed picture about the goodness of fit to the data, χ² (6) = 66.62, p < 

.001, with a CFI = .946 and RMSEA = .111, 90% CI [.088, .135]. As with the initial CFA 

model analyzed, the CFI indicates a good fit of the model to the data; however, the 
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RMSEA indicates that extending the model beyond the specific sample to the population 

could be problematic. 

 As with the previous iteration of the model, the factor loadings are statistically 

significant, indicating that the observed variables from the questionnaire are good 

indicators of the latent construct (see Table 11). The addition of gender as a predictor 

variable is also noteworthy as indicated by the significant path coefficient. The results 

indicate that adolescent males are more likely to report engaging in risk behaviors than 

adolescent females. 

Full structural model. The full structural model (see Figure 12) involves 

combining all of the previous models into one cohesive whole, testing for the effects of 

the variables of interest: early attachment, childhood loneliness, and adolescent risky 

behaviors. The model fit indices, χ²(18) = 62.917, p < .001, CFI = .967, RMSEA = .055, 

90% CI = [.041, .070], indicate an adequate to good fit to the data (see Table 12). Further 

modification of the parameters of the model might address the RMSEA such that a 

greater confidence in the model extending to the population is better supported (i.e. 

achieving a cutoff of less than .05). However, the modification indices that are suggested 

cannot be implemented due to lack of substantive reasoning for any of the suggested 

changes.  

The regression coefficients for the pathways within the LGC and CFA models 

indicate statistically significant factor loadings between the observed variables and latent 

variables. When the focus is shifted to the regression coefficients for the structural paths 

of the model between loneliness and risky behaviors, they are statistically significant. 

However, the structural paths involving attachment reflect a different picture. The 
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regression coefficients for attachment are not statistically significant for the initial levels 

of loneliness (β = -.033; S. E. = .182; p = .473), changes of loneliness (β = -.033; S. E. = 

.039; p = 502.), and risky behaviors (β = -.051; S. E. = .011; p = .172).  

 With the final step in model identification, gender was added as time-invariant 

covariate to test for effects on the overall structural model (see Figure 13). To this point, 

the effects of gender have been examined with models at the level of the measurement 

model for loneliness and risky behaviors. The model fit indices, χ²(22) = 127.916, p < 

.001, CFI = .927, RMSEA = .072, 90% CI = [.060, .085], indicate an adequate to 

moderate fit to the data (see Table 13). It would appear that the overall impact of adding 

the covariate of gender to the overall structural model leads to a decline in the fit of the 

data to the model. Because the paths involving loneliness were determined to be 

statistically insignificant with the LGC model alone, they are removed from the overall 

full model such that the examination of gender effects is on both attachment and risk 

behaviors. The regression path between gender and attachment is also statistically 

insignificant, β = -.060; S. E. = .117; p = .082. The regression path between gender and 

risk behaviors is the sole path showing statistical significance, β = -.157; S. E. = .036; p < 

.001. The implications of these findings are that gender only plays a significant role in the 

direct relationship with risk behaviors, without the mediating influence of loneliness, in 

adolescence. The path coefficient suggests that adolescent males in the sample report 

higher levels of engagement in risk behaviors than females.  
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Implications for Hypotheses 

 Hypothesis 1. The relationship between early attachment and adolescent risk 

behaviors will be mediated by the establishment and growth or changes in perceived 

loneliness from childhood through adolescence. 

This hypothesis was not supported by the current analysis. In analyzing the 

structural model, the fit indices support a good fit to the data. However, upon further 

investigation, the regression coefficients indicate that the paths salient to the hypothesis 

do not completely support the mediating model proposed.   

The lack of statistical significance between attachment and the other variables of 

interest (e.g. risky behaviors and loneliness) indicates weak to absent associations 

between variables with the current data set such that testing for mediational relationships 

is not indicated since it does not meet key specifications for mediating models. One of 

these specifications that the model does not meet is the demonstration of a relationship 

between the predictor and outcome variables (Baron & Kenny, 1986).  

Following the analysis of the overall structural model, the path coefficients within 

the model was examined. It was determined that the regression coefficient for attachment 

and risky behaviors was not statistically significant indicating a weak association 

between the two variables. As a result, it appears that the relationship of early attachment 

leading to later risky behaviors is not currently supported with this particular analysis.  

Another criterion for a mediating model that was not met is reflected in the lack 

of a relationship between the predictor variable and the mediating variables. In analyzing 

the relationship between attachment and the mediation variables, the initial level of 

loneliness and the changes in loneliness, it was determined that the regression coefficient 
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for both hypothesized relationships indicates no associations between those variables for 

the data set.  

Only one criterion for mediating models was met; the relationship between the 

mediating variables and the outcome variable did demonstrate statistical significance 

indicating a strong relationship between the development of loneliness through childhood 

into adolescence and adolescent risk behaviors. For the initial levels of loneliness, the 

regression coefficient indicated a direct relationship with risky behaviors in adolescence. 

Higher initial levels of loneliness reported in childhood often leads to increased 

engagement of risky behaviors in adolescence. For the change in loneliness over time, the 

regression coefficient indicated a direct relationship as well. As a result, as loneliness 

decreases over time, the coefficient indicates lower levels of engagement in adolescent 

risky behaviors. 

Therefore, given that the mediation model did not satisfy the majority of the 

criteria as defined, testing the hypothesis of mediation is problematic.  

 Hypothesis 2. The initial levels of perceived loneliness will mediate the 

relationship of early attachment style and adolescent risk behaviors. 

 This hypothesis was not supported by the current analysis. The variables of 

interest did not meet the criteria for a mediating model. According to Baron and Kenny 

(1986), in order to establish a viable mediating model, several criteria need to be met. In 

addition to the establishment of the relationship between the predictor and outcome 

variables, a relationship between the predictor and mediating variables also needs to be 

established. The relationship between attachment and the initial levels of loneliness was 

not statistically significant. 
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 Hypothesis 3. The changes in levels of perceived loneliness will mediate the 

relationship of early attachment style and adolescent risk behaviors. 

 The hypothesis was not supported by the current analysis. As with hypothesis 2, 

the relationship between the predictor variable, attachment, and the mediator variable, 

changes in loneliness, was not statistically significant.  

 Hypothesis 4. Gender will play a role in the overall structural mediation model, 

particularly as it relates to the relationship between loneliness and adolescent risk 

behavior. 

 Gender does impact the overall structural model as well as the smaller component 

models, the LGC model of loneliness and the CFA model of risky behaviors. The impact 

of the time-invariant covariate was mixed for the variables within the structural model. 

Overall, when gender was added to a model as a covariate, the model fit indices reflect an 

overall decline in the goodness of fit to the data for each model. It would appear that 

gender does not offer further explanatory value for the models to which it was added.  

 In examining the specific structural pathways of the model, gender was most 

significantly related to risky behaviors in adolescence. The regression coefficient 

indicates that adolescent males are more likely to engage in more risky behaviors then 

adolescent females. The paths between gender and the mediating variables of loneliness 

intercept and loneliness slope are not at all significant with p-values of .602 and .457 

respectively, indicating that gender is not a significant factor in the initial levels of 

loneliness or in changes in loneliness through childhood into adolescence. The path 

between gender and attachment is marginal, p = .082. It is possible that gender plays 
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some role in attachment security; however, without evidence of statistical significance in 

the relationship, anything derived from this result would only be speculative at this time. 

Summary 

 Overall, it appears that the results do not support all of the hypothesized 

relationships between attachment, loneliness, and risky behaviors as shown in the 

structural model (see Figure 13).  

The full structural model appeared to be a good fit to the data according to the fit 

indices. However, it appears that the specific path coefficients between the variables of 

interest warrant a closer examination: attachment and risky behaviors, attachment and 

loneliness, and loneliness and risky behaviors. One of these defining characteristics is a 

relationship between the predictor (e.g. attachment) and outcome (e.g. risky behaviors) 

variables, which is lacking with the current data. Next is a relationship between the 

predictor (e. g. attachment) and the mediating variables (e. g. initial levels of loneliness 

and loneliness changes). With the current data, this relationship is not statistically 

significant. The only relationship that demonstrates significant structural path coefficients 

is the one where each mediating variable (e. g. initial levels of loneliness and loneliness 

changes) exerts influence on the outcome variable (e. g. risky behaviors).  

The impact of the time invariant covariate of gender for the structural model 

lowered the model fit indices resulting in a poorer fit of the model to the data (see Table 

16). This was an unexpected impact on the hypothesized model. Upon further 

examination of the specific path coefficients, the relationship between gender and risk 

behaviors in adolescence was the only one that achieved statistical significance. There 

were no gender differences for initial levels of loneliness, loneliness changes over time, 
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or early attachment. In conclusion, the overall results do not support any of the 

hypotheses for this project. 
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CHAPTER FIVE 

DISCUSSION AND CONCLUSIONS 

 

Introduction 

 The purpose of this project was to determine the relationship among early 

attachment, loneliness throughout childhood, and risky behaviors in adolescence. In 

reviewing the literature, the research indicated that the potential of these relationships 

merit investigation. Based on the current research, a mediating model was developed for 

the purposes of this investigation. The statistical methods of SEM and LGC modeling 

were selected to test this model. A step-by-step approach to the analyses is detailed in the 

previous chapter. The approach was designed to analyze each individual construct and 

the individual impact of the covariate, gender, which was followed by an analysis of the 

full structural model, including detailed analysis of the structural pathways. The focus of 

this particular chapter is to discuss the implications of the results within the current 

context of the research while also discussing the future theoretical and practical 

implications. A review of the limitations of the study will conclude this chapter. 

Implications of the Results and Suggestions for Future Research 

Overall, the results of this project are mixed. The results reflect both convergence 

and divergence with existing research. The most noteworthy finding is the lack of support 

for the primary assertion of the hypothesized model, the impact of early attachment on 
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behaviors in later developmental stages through a mediating affect-based variable, 

loneliness. As a result, the implications of the findings raise concerns related to theory, 

research design, and measurement selection and/or design. 

Implications of non-significant findings. The theory on which the model is 

based has strong empirical support for the separate dimensions, or parts of the proposed 

model. The integration of these separate dimensions was an endeavor to determine how 

these dimensions related to each other. The hypothesized model using a mediating 

variable was a viable possibility that was supported by the existing research in the areas 

of attachment, childhood loneliness, and adolescent risk behaviors. The growth of 

loneliness over time is a viable construct as a mediator between the primary relationship 

between early attachment and later risky behaviors because it meets the established 

criteria as set by Baron and Kenny (1986). In addition, research supports a more indirect 

influence of early attachment on later developmental variables (see Carlson et al., 2004; 

Sroufe et al., 1990; Sroufe et al., 1999; Thompson, 2008a). In the spirit of this direction 

of research, the proposed mediating model was a theory-based attempt to reflect this 

indirect influence through an affect-based variable, changes in loneliness over time. 

Although theory supports the intent of the model, the implications of the non-significant 

path coefficients would seem to indicate that some adjustment to the model itself is 

needed.   

This is not to say that the proposed model is without merit; however, the results 

seem to indicate the need to consider further specification of the identified constructs 

within the model. Currently, the results indicate that changes in loneliness over time do 

not provide significant mediating effects for the primary relationship. This finding is 
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potentially a reflection that other contextual variables need to be considered. When 

examining the literature of loneliness in children, the focus of the construct is on the 

nature of peer relationships. According to Rubin et al. (1991), social withdrawal and 

social rejection are two separate constructs that can result in different outcomes. For 

example, children who self-isolate from peers are at risk for possible internalizing 

behaviors; whereas, children who are isolated due to rejection by peers are at risk for 

more externalizing behaviors that are carried forward into later developmental stages. In 

this particular proposed model, the specific risk behaviors that are identified are generally 

considered more externalizing than internalizing which have implications for the overall 

results. The theoretical underpinnings are essentially unchanged in that loneliness leads to 

later risk behaviors; however, it may be that the theoretical model needs to account for 

the specific origins of loneliness when considering the specific outcome variable. 

Further examination of the constructs of the proposed model indicates that other 

adjustments to the specific constructs may be warranted.  Previous research models have 

examined loneliness as a single affect event at a single point of time rather than the 

development of affect over time. The antecedents and development of loneliness over 

time have not been as well examined in the current literature. As a result, relatively little 

is known about the growth trajectory of loneliness. In the current model, loneliness is 

modeled as a growth model over three different time points, positing a linear growth 

trajectory. Existing literature does not contraindicate a linear model of growth over time 

for childhood loneliness. However, the less than adequate fit of the growth model for the 

development of childhood loneliness indicates that the linear model of change is not 

supported by the current data, so a nonlinear growth model may need to be considered.  
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Perceived loneliness is an internal construct that can be impacted by environmental 

circumstances such as peer rejection or peer neglect (Corsano, Majorano, & 

Champretavy, 2006; Boivin et al., 1994) or internal changes related to a developing sense 

of self. It is possible that at one point, the feelings of loneliness are more salient than at 

other points of development resulting in a nonlinear pattern of change over time. It is also 

possible that the growth trajectory of loneliness through childhood into adolescence truly 

does not mediate the relationship between early attachment and adolescent risk 

behaviors; however, it may be premature at this point to make that conclusion without 

further exploration of possible model modifications. 

Another consideration for modification of the proposed model is that a stronger 

model may be more complex than what is currently proposed. As a result, additional 

variables may need to be considered within the model. For example, early attachment 

rating is often considered a reflection of the parent-child relationship providing a 

foundation on which future interactions within relationships are based. However, 

according to de Minzi (2006), the constructs of attachment and parent-child relationship 

styles are distinct constructs to be considered in various outcome variables such as 

behavior. This distinction in the related constructs is potentially a reflection of the 

changes that invariably occur throughout development. According to current research and 

theory, the influence of the early developmental years on later developmental stages can 

be constant but are more often adaptable to changing factors, such environment and 

affect. Model modifications could consider the development of parent-child relationships 

throughout childhood impacting child affect during that time and ultimately behavior 

outcomes in later stages of development. The growth trajectory of parent-child 
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relationships over time is one possible consideration in model modification that is in 

accord with the theoretical underpinnings of the model.  

Overall, because the research is fairly robust in the support of the general theory 

for this model, model modifications seem to be a more appropriate course of action for 

future endeavors at this point. This integration of the dimensions of the model has not 

been fully explored in the research and would seem to merit further investigation prior to 

modification of the overall theory, especially given that previous research in the areas of 

attachment, childhood loneliness, and adolescent risk behaviors support this line of 

inquiry. Theory modification might be premature until further studies are conducted. 

Implications for significant findings. Even within the context of non-

significance, the results reflected something worthwhile. The most significant finding is 

that the relationship between affect and behaviors in adolescence was upheld by the 

results. The current model and data indicated that loneliness does impact engagement in 

risky behaviors. The initial level of loneliness, as indicated by the intercept, and the 

changes in loneliness over time, as indicated by the slope, are both directly associated 

with engagement in risky behaviors. In other words, participants who reported 

experiencing greater loneliness through childhood would also report higher levels of 

engagement in risky behaviors in adolescence (see Boivin et al., 1994; Crick & Ladd, 

1993; Guertin et al., 2001; Kidd, 2006; Parker & Asher, 1987). This finding has 

implications for practice such that identifying loneliness in children during middle 

childhood into early adolescence is a step in effective intervention and prevention of risk 

behavior engagement. 

101 
 



 
 

In identifying gender differences, the current findings on the impact of gender on 

loneliness supported previous research. As reviewed in a previous section, gender effects 

on childhood loneliness has presented with variable and inconsistent results (Coplan, et 

al., 2007; Heinrich & Gullone, 2006). The lack of significant impact of gender on both 

initial levels of loneliness and changes of loneliness over time indicates that gender does 

not play a significant role in perception of childhood loneliness. 

The impact of gender on adolescent risky behaviors was also in line with previous 

research results. Overall, the current findings indicate that there is a gender difference as 

it relates to the engagement of externalizing risky behaviors. The gender effect for the 

hypothesized CFA model for risky behaviors indicated that males were more likely to 

engage in more risk behaviors than females. According to the existing research, gender 

differences vary with the type of risky behavior being considered (see Centers for 

Disease Control, 2010; Somers & Gizzi, 2001). According to the Centers for Disease 

Control (2010), males are found to be more likely to engage in more externalizing risk 

behaviors related to violence or delinquent behaviors (see also Thompson, 2011), 

whereas females have been shown to be more likely to engage in more internalizing 

behaviors (see Zahn-Waxler et al., 2000) leading to risk behaviors such as those related to 

self-harm such as self-mutilating behavior (see Guertin et al., 2001). Other risk behaviors 

such as those related to engagement in sexual risk or substance use have mixed results on 

gender differences (see Centers for Disease Control, 2010). The observed gender effect in 

this study could be attributed to the item preference for the delinquent and violent 

behaviors in the selected questionnaire by male participants.  
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Summary. Although the overall conclusions are not as anticipated, given the 

available research that connects the variables of early attachment, childhood loneliness, 

and adolescent risk behaviors, continued research is still warranted, addressing the 

limitations of this particular study in future model development and testing. Model 

refinement addressing the limitations of the study previously discussed could result in 

different outcomes. Ideally, the data set used in future studies would be ones developed 

with early attachment constructs in mind, specifically the impact of early attachment on 

later outcomes. 

However, not all findings were disappointing. The findings that did reflect 

statistical significance have important theoretical and practical implications. The 

significance of the relationship between the latent variables reflecting the growth 

trajectory of childhood loneliness and adolescent risky behavior has practical 

implications for efforts of intervention and/or prevention of behaviors that potentially 

have long-term consequences. Children who report elevated levels of loneliness and/or 

demonstrate a progressive increase in loneliness over time could be identified as being at 

greater risk for higher levels of engagement in risky behaviors as they enter adolescence. 

The theoretical implication of the finding is the continued empirical support for the 

robust relationship between developing affect leading to risk behaviors in later stages of 

development. 

The gender effects of risky behavior lends further support to the existing research 

that males are more prone to engage in more violent and disruptive behaviors than 

females. Future research could address the risk behaviors in which females are more 

prone to engage. This would require modifications to the indices of the current 
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measurement model for the outcome of risky behaviors, resulting in qualitatively 

different definitions of risk behaviors. Gender effects may also have implications for the 

overall model pathways such that models reflect gender specific differences.   

Limitations of the Study 

When examining overall research design, the design of the study is appropriate 

for the research questions proposed. The archival data set selected for the research study 

was appropriate in that the measures selected reflected the constructs of interest. Each 

selected measure was found to be reliable and valid measures for the respective construct. 

The sample size was adequate for the statistical approach selected for this project. The 

longitudinal data collected were appropriate for the proposed growth model of the 

mediating variable. Overall, the design of the study is solid. However, as with any other 

study, this particular project has limitations. The major limitations for this study can be 

attributed to sample selection and measurement selection related to both the selected data 

set and the subsequent choices made specifically for this particular project.  

Because of the breadth and depth of most longitudinal archival data sets, 

secondary data analysis has become fairly common and accepted method to address 

research questions that require longitudinal data while addressing the factors related to 

time, effort, and cost (Trzesniewski, Donnellan, & Lucas, 2011). In this particular study, 

the selection of the NICHD SECCYD data set met the criteria for research question posed 

for this project. However, there were certain aspects of the data set that possibly 

influenced the overall results obtained through the analyses. 
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When addressing sample selection, the investigators of NICHD SECCYD project 

are forthcoming with the limitations of the sample, including exclusionary criteria as part 

of the participant pool recruitment. The exclusionary criteria, applied during the initial 

stages of participant recruitment, eliminated individuals with certain high risk 

demographic characteristics. Potential participants were excluded from consideration if 

the mother was underage at the time of the child’s birth, the family lived in an area 

deemed unsafe for home visitation, the mother had a known substance use history, the 

mother was not fluent in English, or the presence of greater risk of developmental 

disabilities. In considering the exclusionary criteria, it would seem that a portion of 

candidates from higher risk environments was not considered. The implications of these 

exclusionary criteria are that the higher risk subgroup for the overall sample is possibly 

underrepresented, limiting the number of children with insecure attachment, higher levels 

of loneliness, and greater engagement in risky behaviors from the sample pool. 

In preparation for data analyses, adjustments made for missing data most likely 

further limited the study sample. Listwise deletion was the conservative method selected 

resulting in the deletion of approximately 40% of the original sample due to missing data. 

Although the results of the bivariate analyses indicated that any difference between the 

group with completed data and the group with missing data lacked practical significance 

due to very small effect sizes, the elimination of the group with missing data could have 

resulted in a subsample of participants representing a healthier subgroup with respect to 

attachment, reports of loneliness, and engagement in risky behaviors. The potential 

presence of this bias in the composition of the sample of completed data has implications 

for the assumption that data are missing at random. Given this information post-hoc, 
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other methods such as imputation would need to be considered over listwise deletion for 

similar future studies.   

With respect to measurement selection and design, the measures selected were 

found to be reliable and appropriate for the constructs being tested. However, others have 

argued for the limitations of self-report measures. It has been documented in the literature 

that self-report measures (see Furnham, 1986; Podsakoff, MacKenzie, Lee, & Podsakoff, 

2003), particularly when focused on sensitive topics, are impacted by possible response 

bias by participants. Social desirability could have influenced how participants reported 

levels of loneliness and frequency of risk behavior engagement. Fortunately, there does 

not appear to be reason to consider that the self-report of risk behaviors or perceived 

loneliness in this study are biased. For this particular study, the major salient limitation 

involving self-report instruments is the use of only a single measure for each construct of 

interest. Not having multiple sources of information for the latent constructs could have 

implications for the overall results of the study. 
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Table 1 
 
Item Parceling Summary for Risky Behavior Indicators in CFA Model 
 

Risky Behavior Indicators Items from Risky Behavior Questionnaire 
included 

Sexual Risk 52: had oral sex 
53: had sexual intercourse 
54: got pregnant or got a girl pregnant 
55: told by Dr. or nurse that you have an STD 

Noncompliance/Conduct problems 5: done something dangerous or as a dare 
9: sold drugs 
26: been on probation 
27: been in juvenile detention 
31:been suspended from school 
33: vandalized property 
34: stolen something without use of weapons 
39: ever been arrested 
40: skipped school without permission 
46: taken something worth a lot 
47: taken something worth a little 
48: gotten in a place without paying 
49: ran away from home 
50: broke into a building and stole 
51: purposely damaged property 

Substance Use 43: smoked cigarettes/tobacco 
44: had alcohol 
45: used/smoked marijuana 

Violence 6: threaten to beat up someone 
7: taken part in a gang fight 
8: been a gang member 
24: fired a gun 
25: attacked someone and hurt them 
29: been a fight with other kids 
30: used a weapon to threaten another  
32: carried a hidden weapon 
35: stolen something with a weapon 
36: threatened to attack with a weapon 
37: beat up someone without a weapon 
38: beat up someone with a weapon 
41: purposely set a fire 
42: hurt an animal on purpose 
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Table 2 
 
Descriptive Statistics of Variables for Participants 
 

 Participants with 
completed data 

N = 825 
_____________ 

Males with 
completed data 

N = 403 
_____________ 

Females with 
completed data 

N = 422 
____________ 

 

All participants 
N = 1364 

 
____________ 

Variable Mean Std.  
Dev. 

Mean Std. 
Dev. 

Mean Std. 
Dev. 

Mean Std. 
Dev. 

Attachment 
security rating 
 

5.08 1.68 5.18 1.70 4.98 1.65 5.02 1.73 

Loneliness at 
G3 
 

28.34 9.38 26.34 8.76 28.43 9.65 28.44 9.59 

Loneliness at 
G5 
 

25.68 8.98 28.23 9.09 25.05 9.14 25.71 9.02 

Loneliness at 
age 15 
 

26.28 8.79 26.64 8.85 25.94 8.73 26.41 8.70 

Sexual risk .32 .90 .32 .89 .32 .91 .32 .90 

Noncompliance/ 
Conduct 
Problems 
 

1.79 2.62 2.17 3.01 1.42 2.12 1.79 2.62 

Violence .99 2.07 1.54 2.67 .47 1.03 .99 2.07 

Substance Use .61 1.30 .56 1.23 .66 1.37 .62 1.30 
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Table 3 
 
Correlations of Observed Variables 
 
Observed Variables 1 2 3 4 5 6 7 8 9 

1. Attachment 
Security Rating 

1.0         

2. Loneliness at 
G3 

-.022 1.0        

3. Loneliness at 
G5 

-.036 .431** 1.0       

4. Loneliness at 15 -.054 .202** .362** 1.0      

5. Sexual Risk -.054 -.034 .005 .058 1.0     

6. Noncompliance/
Conduct  
Problems 

-.059 .035 .059 .127** .528** 1.0    

7. Violence -.019 .035 .051 .130** .422** .642** 1.0   

8. Substance Use -.054 -.009 .034 .098** .469** .534** .302** 1.0  

9. Child Gender -.060 .011 -.072* -.039 .003 -.145** -.257** .038 1.0 

Note:  ** Correlation is significant at the .01 level 
              * Correlation is significant at the .05 level 

     Subgroup Used for Analyses: N=825 
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Table 4 
 
Number of Estimated Parameters for Each Model 
 

Model 
Number of 
estimated 

parameters 
LGC model of loneliness 
 

8 

LGC model of loneliness 
with gender 
 

12 

CFA model of risky 
behavior 
 

11 

CFA model of risky 
behavior with gender 
 

14 

Full model 
 

26 

Full model with gender 
 

32 
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Table 5  
 
Sample Sizes, Means, and Standard Deviations for Group with Complete Data and 
Group with Missing Data  
 

 
Observed Variables 

 
Grouping N Mean Standard 

Deviation 

Attachment Security 
Rating 
 

Complete 825 5.08 1.68 
Missing 315 4.88 1.84 

Loneliness at G3 
 

Complete 825 28.34 9.38 
Missing 
 

206 28.86 10.42 

Loneliness at G5 
 

Complete 825 25.68 8.98 
Missing 
 

199 25.84 9.23 

Loneliness at 15 
 

Complete 825 26.28 8.79 
Missing 
 

131 27.22 8.05 

Sexual Risk 
 

Complete 825 .32 .90 
Missing 
 

128 .31 .83 

Noncompliance/Conduct  
Problems 
 

Complete 825 1.79 2.62 
Missing 128 2.33 3.62 

Violence 
 

Complete 825 .99 2.07 
Missing 
 

128 1.28 2.11 

Substance Use 
 

Complete 825 .61 1.30 
Missing 
 

128 .80 1.48 

Note:  Subgroup total with Missing Data:  N = 539 
Subgroup total with Complete Data:  N = 825 
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Table 6 
 
Data Analysis for Effects of Attrition: Comparison of Group with Complete Data and 
Group with Missing Data  
 

 
Observed Variables 

 
t test/χ² p d 

Attachment Security Rating 
 

t(1138) = 1.694 .090 .12 

Loneliness at G3 
 

t(1029) = -.709 .479 -.05 

Loneliness at G5 
 

t(1022) = -.230 .818 -.02 

Loneliness at 15 
 

t(954) = -1.150 .250 -.11 

Sexual Risk 
 

t(951) = .060 .952 .01 

Noncompliance/Conduct  
Problems 
 

t(951) = -2.056 .040 -.19 

Violence 
 

t(951) = -1.469 .142 -.14 

Substance Use 
 

t(951) = -1.454 .146 -.14 

Child Gender 
 

χ² (1) = 6.389 .011 n/a 

Note:  Subgroup total with Missing Data:  N = 539 
Subgroup total with Complete Data:  N = 825 
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Table 7 
 
Means, Variances, and Covariance for LGC Model of Loneliness without Gender 
 

 Estimate 

 
Mean of Initial Loneliness 
 

27.529* 

Mean of Loneliness Change per 
Year 
 

-.248* 

Variance of Initial Loneliness 
 

44.296* 

Variance of Annual Change in 
Loneliness 
 

1.718* 

Covariance between initial 
loneliness and changes in 
loneliness 
 

-4.585* 

Note: *p < .001 
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Table 8 
 
Means, Variances, and Covariance for LGC Model of Loneliness with Gender 
 

 Estimate 

Mean of Initial Loneliness 27.676** 

Mean of Loneliness Change per 
Year 

-.202* 

Variance of Initial Loneliness 44.212** 

Variance of Annual Change in 
Loneliness 
 

1.687** 

Covariance between initial 
loneliness and changes in 
loneliness 

-4.562** 

Note: *p < .05; **p < .001 
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Table 9 
 
Modification Indices for Initial CFA Model for Risky Behaviors 
 

 M.I. Par Change 
E7 <--> E9 22.323 -.287 

E6 <--> E9 34.223 .168 

E6 <--> E8 7.322 -.117 
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Table 10 
 
Standardized and Unstandardized Coefficients for CFA Model of Risky Behaviors 
without Gender 
 
Observed Variable 
 

B β S. E. 

Sexual Risk Taking 
 

1.0 .550  

Noncompliance/ Conduct 
Problems 
 

4.961* .919 .254 

Violence 
 

2.904* .690 .158 

Substance Use 
 

1.620* .597 .087 

Note: *p < .01  
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Table 11 
 
Standardized and Unstandardized Coefficients for CFA Model of Risky Behaviors with 
Gender 
 

 
Observed Variable 

 
B β S. E. 

Sexual Risk Taking 
 

1.0 .549  

Noncompliance/ Conduct 
Problems 
 

4.962* .916 .253 

Violence 
 

2.927* .695 .160 

Substance Use 
 

1.620* .595 .087 

Gender 
 

-.159* -.164 .036 

Note: *p < .01 

 

 

 

 

 

 

 

 

 

 
 

148 
 



 
 

Table 12 
 
Standardized and Unstandardized Coefficients for the Structural Paths of the Full Model 
without the Covariate Gender 
 

 
Regression Weights 

 
B β S. E. 

AttachmentSlope 
 

-.026 -.033 .039 

Attachment Intercept 
 

-.130 -.033 .182 

Attachment Risk Behaviors 
 

-.015 -.051 .011 

Slope  Risk Behaviors 
 

.075* .203 .025 

Intercept  Risk Behaviors 
 

.011* .145 .004 

Note: *p < .01 
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Table 13 
 
Standardized and Unstandardized Coefficients for the Structural Paths of the Full Model 
with the Covariate Gender 
 

 
Regression Weights 

 
B β S. E. 

AttachmentSlope 
 

-.026 -.033 .039 

Attachment Intercept 
 

-.130 -.033 .182 

Attachment Risk 
Behaviors 
 

-.018 -.061 .011 

Slope  Risk Behaviors 
 

.071** .192 .024 

Intercept  Risk Behaviors 
 

.010* .135 .004 

Gender  Attachment 
 

-.202 -.060 .117 

Gender Risk Behaviors 
 

-.157** -.162 .036 

Note: *p < .05, **p < .01 
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Table 14 
 
Summary of Fit Indices for Models 
 

Model χ²(df), p CFI RMSEA with 90% 
CI 

CFA for risky 
behavior (without 

gender) 
 

8.3 (3), .041 .995 .046 
90% CI [.008,.085] 

CFA for risky 
behavior (with 

gender) 
 

66.62 (6), .000 .946 .111 
90% CI [.088, .135] 

LGC for loneliness 
(without gender) 

 

45.66 (1), .000 .843 .233 
90% CI [.178,.293] 

LGC for loneliness 
(with gender) 

 

49.97 (2), .000 .833 .171 
90% CI [.132, .213] 

Full model (without 
gender) 

 

62.92 (18), .000 .967 .055 
90% CI [.041, .070] 

Full model (with 
gender) 

 

127.92 (24), .000 .927 .072 
90% CI [.060, .085] 
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Figure 1. Proposed structural model 
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Figure 2. Hypothesized Latent Growth Curve (LGC) model for loneliness over three time points 
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Figure 3. Hypothesized Confirmatory Factor Analysis (CFA) measurement model for adolescent 
risky behavior 
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Figure 4. Hypothesized full structural model 
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Figure 5. CFA measurement model for adolescent risky behavior with gender as time-invariant 
covariate 
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Figure 6. LGC model with child gender as a time-invariant covariate 
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Figure 7. Full model with gender as a time-invariant covariate 
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Figure 8. LGC model of loneliness with means, variances, and covariance 
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Figure 9. LGC model of loneliness with gender as a covariate with factor loadings, 
means, variances, and covariance 
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Figure 10. Final CFA measurement model of risky behavior with factor loadings and 
error covariances between E5-E8 and E6-E8 freely estimated 
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Figure 11. CFA model of risky behavior with gender as a covariate and factor loadings, 
variances, and covariances 
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Figure 12. Full model with factor loadings, means, variances, and covariances 
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Figure 13: Full model with gender as a covariate and factor loadings, variances, and error 
covariances 
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