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ABSTRACT 

CHILD BEHAVIORAL INHIBITION, PARENTAL OVERCONTROL, AND 
PARENT AL ANXIETY AS PREDICTORS OF ADOLESCENT ANXIETY 

Benjamin Keizer 

June 15,2011 

This dissertation examined the prediction of anxiety symptoms over time during 

developmentally significant periods - the transition to middle school (12 years old) and 

the transition to high school (15 years old). Specifically, relationships between child 

behavioral inhibition, paternal anxiety, maternal anxiety, and parental control and 

concurrent levels of adolescent anxiety at each time point were analyzed. Despite a 

strong research base supporting individual connections between child behavioral 

inhibition, levels of parental control, parental anxiety symptoms and adolescent anxiety, 

the joint longitudinal associations have received scant attention in the literature. The 

current study also compared two different models of adolescent anxiety, a mediated 

model of adolescent anxiety and a moderated model of adolescent anxiety, to determine 

which better fit the data. 

Data for the study was part of the Study of Early Child Care and Youth 

Development (SECCYD), a study funded by the National Institute of Child Health and 

Human Development (NICHD). Participants initially enrolled in the study were 1,364 

children (659 girls and 705 boys) and their caregivers and were recruited from 10 

different geographic locations in the United States. 
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The current study demonstrated associations between child behavioral inhibition, 

paternal anxiety, maternal anxiety, parental control and adolescent anxiety and suggests 

that they predict adolescent anxiety at 15 years. This study also indicated that earlier 

levels of adolescent and parental anxiety predict later levels of adolescent and parental 

anxiety and that parental anxiety symptoms have implications for concurrent and future 

levels of adolescent anxiety. Further research concerning the risk and protective factors 

as they relate to the etiology of adolescent anxiety should be explored to positively guide 

therapeutic interventions and shape appropriate parental behaviors. 
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CHAPTER 1 

INTRODUCTION 

Statement of the Problem 

Prior to the 1990s, many health professionals believed childhood and adolescent 

anxiety disorders to be infrequent; therefore, anxiety in these age groups received little 

attention in the literature (Rapee, Schniering, & Hudson, 2009; Zahn-Waxler, Klimes

Dougan, & Slattery, 2000). In fact, Orvaschel and Weissman's (1986) epidemiological 

analysis of anxiety yielded no data on child anxiety disorders in their review of the extant 

literature. However, epidemiological data since the 1990s suggest that anxiety disorders 

are one of the most common, ifnot the most common, disorders of childhood and 

adolescence (Albano, Chorpita & Barlow, 1996; Costello & Angold, 1995; Coyle, 2001; 

Rapee, Schniering, & Hudson, 2009). Indeed, recent meta-analyses of community 

epidemiological studies indicate that approximately 5% to 17% of children meet the 

diagnostic criteria for an anxiety disorder between the ages of eight and 18 (Gosch & 

Flannery-Schroeder, 2006; Vasa & Pine, 2004). Anxiety diagnoses (e.g., social phobia, 

panic attack), expression of anxiety (e.g., intense fear), and age-based prevalence rates, 

however, exhibit variability across the life span, emphasizing the need for recognition of 

the role of developmental factors (Garber & Strassberg, 1991). 

Both clinical and subclinical anxiety symptoms in children have been associated 

with a variety of impairments across several domains, including significant social and 

academic dysfunction (Essau, Conradt, & Peterman, 2000; Messer & Beidel, 1994; 



Strauss, Frame, & Forehand, 1987) and increased rates of socially withdrawn behavior 

(Goodwin, Fergusson, & Horwood, 2004). In addition, anxiety is positively associated 

with alcohol abuse (Beidel & Turner, 1998) and negatively associated with popularity 

and social competence (Giora, Gega, Landau, & Marks, 2005; Strauss, et aI., 1987). 

Children and adolescents with anxiety disorders are more likely to develop into young 

adults who exhibit a decreased quality of life, highlighting the importance of 

understanding the biological and environmental factors that playa role in this crucial 

developmental period (Caspi, Elder, & Bern, 1988). 

During the transition from childhood to adolescence, more biological, social, and 

cognitive changes occur than at any other developmental stage, aside from infancy 

(Holm beck, 1996). Some of these changes include the attainment of puberty (e.g., 

development of abstract thinking, increased emphasis on peer relationships and social 

status) and the transition into and out of middle school into high school. Despite the 

Western popular culture myth that all adolescents inevitably experience a period of 

"storm and stress" including chronic adolescent conflict with parents, mood disruptions, 

and risky behavior (Arnett, 1999), there is little empirical support that these behaviors are 

triggered solely by biological changes, but are instead related to the interaction between 

biological and environment factors (Arnett, 1999; Offer & Schonert-Reichl, 1992; 

Steinberg & Levine, 1997). 

However, the extant literature does support the notion that although not 

inevitable, the transition into and through adolescence is a period of increased likelihood 

for experiencing a broad range of issues including: increased emotional volatility (Larson 

& Richards, 1994), increased conflict with parents (Laursen, Coy, & Collins, 1998), and 
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increased likelihood of developing a broad range of internalizing disorders such as 

anxiety and depression (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003). Current 

research continues to support the importance of gaining a comprehensive understanding 

of the factors that contribute to the development of anxiety symptomatology at this key 

developmental stage (Costello, Egger, & Angold, 2005). Indeed, "There is mounting 

evidence that many, if not all, lifetime psychiatric disorders first appear in childhood or 

adolescence" (Costello et aI., 2005, p. 972). 

REVIEW OF THE LITERATURE 

Introductory Background 

More than 30 million Americans exhibit chronic anxiety across the lifespan, 

affecting work productivity, quality oflife, and financial well being (Greenberg, Sisitsky, 

Kessler, Finkelstein, Berndt, Davidson, et aI., 1999; Marciniak, Lage, Dunayevich, 

Russell, Bowman, Landbloom et aI, 2005; Spitzer, Kroenke, Linzer, Hahn, Williams, 

deGruy III et aI., 1995). In fact, the National Comorbidity Survey (NCS) conducted 

research on 8,098 adolescents and adults from 15 to 54 years old age and found that an 

astounding 24.9% of adults maintained a lifetime anxiety disorder (12.2% exhibited a 12 

month prevalence) based on retrospective report (Kessler, McGonagle, Zhao, Nelson, 

Hughes, Eshleman et aI., 1994). In addition to being treated in a mental health setting, 

anxiety disorders are also one of the two most common (and costly) mental health 

diagnoses in a primary care setting (Kroenke, Spitzer, Williams, Monahan, & Lowe, 

2007). In fact, anxiety disorders cost the United States an estimated $42.3 billion dollars 

per year (Greenberg et aI., 1999). Anxiety disorders also tend to develop at a young age 
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- the National Comorbidity Study Replication estimated the median age of onset to be 11 

years old (Kessler, Chiu, Demler, & Walters, 2005). 

Not only are anxiety disorders common, they also rarely occur in isolation; as 

many as 50% of children and adolescents with anxiety disorders meet criteria for 

additional mental health disorders (Anderson, 1994; Rapee et al. 2009). For example, 

anxiety disorders have been found to be the most common comorbid disorder with 

depression - ranging from 30% to 75% in preadolescents and between 25% and 50% in 

adolescents (Angold, Costello, & Erkanli, 1999; Brady & Kendall, 1992). 

Childhood anxiety disorders, even when treated, often follow a chronic course 

(Hirshfeld-Becker & Biederman, 2002). Indeed, when one anxiety disorder is treated and 

remits, even children who recover are at an increased risk of developing other diagnoses 

- especially other anxiety disorders (Bittner, Egger, Erkanli, Costello, Foley, & Angold, 

2007; Ferdinand, Dieleman, Ormel, & Verhulst, 2007). For example, Cantwell and 

Baker's (1989) study on children diagnosed with separation anxiety disorder, 

overanxious disorder (now known as generalized anxiety disorder), or avoidant disorder 

(now known as social phobia) revealed that 25% of the children who no longer met the 

criteria of the original diagnosis met the criteria for a different anxiety disorder four years 

later. Another study showed that in addition to future internalizing (e.g., anxiety) 

disorders, boys with anxiety at age 11 were almost six times more likely to exhibit 

externalizing problems (e.g., aggressive behaviors, damaging property) at age 15 than 

non-anxiety disordered boys (McGee, Feehan, Williams, & Anderson, 1992). 

Understanding child and adolescent anxiety can be challenging because 

developmental differences and related factors cause symptoms to vary considerably. 
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Additionally, there are a number of factors that relate to the development of anxiety that 

suggest both a biological predisposition and moderating environmental factors. 

Therefore, both of these broad areas will be addressed in the study. 

Theoretical Framework 

Four theoretical models guide this study. These are the Bioecological Model of 

Development (Bronfenbrenner, 1986; Bronfenbrenner & Morris, 1998), the 

Bioinformational Theory (Lang, 1985), Triple Vulnerabilities Theory (Barlow 2000, 

2002) and Social Cognitive Theory (Bandura, 1986). 

Bioecological Model of Development 

Bronfenbrenner's Bioecological model (Bronfenbrenner, 1986; Bronfenbrenner 

and Morris, 1998) considers a children's development within the context of a complex 

and dynamic system of inter-relationships between children and the persons, objects, and 

symbols in both the immediate and larger environment. Indeed, Bronfenbrenner's model 

considers more than just interpersonal interactions, recognizing that interaction with 

objects and symbols that provoke "attention, exploration, manipulation, elaboration, and 

imagination" (p. 6) duly affect developmental outcomes (Bronfenbrenner, 1999). This 

model emphasizes the child as an evolving "biopsychological human organism" (p. 5) 

whose development initially depends on complex reciprocal interactions with the 

immediate environment called the micro system (Bronfenbrenner, 1999). As the layer 

closest to the child, the micro system encompasses relationships and interactions within 

the family, schooL neighborhood, and childcare environments. 

Bronfenbrenner (1999) referred to the reciprocal interactions that occur regularly 

over extended periods of time, and which become increasingly more complex (as 
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opposed to increasingly more repetitious), as proximal processes. For example, if an 

eleven-year-old boy spent one weekend with his grandparents learning when it was 

appropriate to say "please" and "thank you," this experience would not be considered a 

proximal process because it did not occur regularly (only one weekend) and was 

increasingly more repetitious (as opposed to increasingly more complex). 

- --------.~--

To be considered a proximal process, an interaction must also be initiated and 

responded to in both directions (Bronfenbrenner, 1999). Understanding a child's 

developmental trajectory must also take into account that relationships are not 

unidirectional. For example, the type of parenting that the child receives affects the 

child's beliefs and behaviors which, in turn, affect parental, teacher, and peer behavior 

toward the child. Furthermore, proximal processes exhibit themselves not only in 

reciprocal parent-child activities, but also in solitary or group play, formal school 

endeavors such as art, reading and math, peer social interactions, and athletic activities. 

Obviously, no two proximal processes are exactly the same, as they vary in "form, power, 

content and direction" (Bronfenbrenner and Morris, 1998, p. 996), and are informed by 

the unique characteristics of the individual and his or her environment. 

Bronfenbrenner's (1999) process - person - context - time model (PPCT) 

operationalizes the multifarious nature of the bi-directional interaction between proximal 

processes and the characteristics of the developing person, the immediate and larger 

environment in which the processes are occurring, and the social continuities and changes 

occurring within the historical context of the time period in which the person is living. 

The child, as the center of the Bioecological model, appears twice in the PPCT model

first, as an influencer of the proximal processes and later as the product of the "joint, 
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interactive, mutually reinforcing effects" of the process, person, context and time 

(Bronfenbrenner and Morris, 1998, p. 996). In other words, the bioecological model 

views a person's characteristics as both an indirect "producer" and "product" in any 

developmental outcome (Bronfenbrenner, 1999). For example, a behaviorally inhibited 

six-year-old child might exhibit extreme shyness toward neighbor children. The child's 

parents witness her fear of interaction and allow her to stay in the house with them and 

avoid social contact with the neighbor children to reduce her anxious apprehension. As a 

result, as the child grows older her shyness and avoidance of novel situations not only 

continues to increase, but also generalizes to other stimuli (e.g., school, going to the zoo, 

thunderstorms) and begins to manifest itself physically and cognitively. Her parents 

witness her subclinical anxious symptoms and attempt to control the environment as 

much as possible to minimize her exposure to these events. In this scenario the child's 

anxious disposition that was reinforced by the environment eventually results in her 

becoming an adolescent who develops an anxiety disorder. 

Bioinformational Theory 

Lang's (1985) Bioinformational Theory views anxiety as consisting of three· 

components: a physiological component, a subjective cognitive component, and a 

behavioral component. For example, when an individual encounters a threatening "fight 

or flight" situation, the physiological component activates the autonomic nervous system 

(e.g., increased respiration rate, increased heart rate). The subjective cognitive component 

refers to an individual's selective and focused attention to threatening cues (e.g., a 

growling dog) for the purpose of protection or escape. Lastly, behavioral reactions 

include measures taken to avoid threatening events such as running away. 
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Lang posits that emotions in their most basic form are neurophysiological circuits 

that mediate approach and avoidance by way of associated neural pathways working 

together to form action tendencies. These action tendencies play an essential role in such 

behaviors as perception, attention, memory, and physical action (Lang, 1994). Lang 

believes that pleasant and unpleasant emotions are expressed on a spectrum along three 

dimensions-arousal (from low to high), valence (from pleasant to unpleasant), and 

control (from lack of control to complete control). Lang's theoretical view suggests that 

emotions primarily reflect the autonomic and somatic activation of two biologically 

"hard-wired" motivational systems, the appetitive motive system and the defensive 

motive system, which evolved in order to promote the survival of individuals and their 

offspring (Lang, 1994). The appetitive motive system, the motive system linked to 

pleasant emotions, is associated with nourishment, sexual activity and care for offspring. 

Contrasting this, the defensive motive system is the motive system linked to unpleasant 

emotions, and is associated with perceived environmental threat, pain and/or danger. 

This defensive motive system becomes activated when a specific feared stimulus 

matches information represented in one of three distinct but highly associated 

information structures: stimulus representations, response representations, and meaning 

representations. The purpose of the defensive motive system is to escape or avoid threats 

of danger or pain. However, this system is activated only when the stimulus, response, 

and meaning information are highly associated (Lang, McTeague, & Cuthbert, 2006). 

Stimulus representations are perceived cues (e.g. sensory cues such as video or text) from 

the environment that prompt retrieval. Meaning representations are the associated 

semantic information associated with the context of the stimulus representation. 
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Response representations are mediated behaviors, physiological reactions, and/or 

expressive language that occur in the emotional context of the stimulus (Lang & 

McTeague, 2009). 

For example, one can read aloud a statement, itself a stimulus representation, 

"While swimming in the ocean a large white shark lunged forward with its jaws wide 

open and teeth showing, and crunched into my arm causing an explosion of pain." This 

statement could easily elicit a brief uncomfortable image for most people. However, for 

an individual with a severe shark phobia, reading this sentence, delivered via a verbal 

cue, serves as the sensory representation stimulus that activates the meaning 

representations (e.g., "all sharks are extremely dangerous"). This, in tum, activates the 

physiological response representation of heart palpitations, excessive sweating, and 

runnmg away. 

Social Cognitive Theory 

Social Cognitive Theory (SCT) (Bandura, 1986, 1989) posits that human 

functioning is explained in terms of dynamic, triadic reciprocality, in which behavior, 

individual personal factors, and environmental events all operate as interacting 

determinants of each other-a term called reciprocal determinism. Each of these three 

factors does not necessarily influence behavior equally and differs based on the person, 

the specific behavior being examined, and the specific circumstances in which the 

behavior takes place (Bandura, 1989). Bandura emphasizes the complex bidirectional 

influence of a person's thoughts, emotions, and expectations, along with individual 

biological properties such as ethnicity, sex, or temperament on individual behavior and 

how this behavior reciprocally affects personal thought, emotion, and expectations. 
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Although SCT reflects the classical behavioral view that rewards or punishments 

influence the frequency of behaviors in a given situation, it also contends that behavior is 

largely regulated through cognitive processes. Bandura (1989) emphasized the role that 

cognitions play in constructing reality and how these cognitions (e.g. memory, reasoning 

skills) change over time as a function of individual maturation and experience. In fact, 

Bandura suggests that people exhibit unique cognitive capabilities that determine 

behavior: symbolizing, forethought capability, vicarious capability, and self reflective 

capability. 

Bandura (1989) emphasizes the role symbols such as physical images, mental 

images, and words play in providing meaning to life experience. Symbols provide the 

mechanism for enabling people to encode and store information that can be retrieved to 

problem solve and guide future behaviors through foresight. The cognitive process of 

foresight allows a person to anticipate behavioral consequences without actually 

engaging in the behavior (Bandura, 1989). A person's evaluation of an anticipated 

outcome, based on a foresight evaluation, is called expectancy. As a result, expected 

outcomes, rather than actual outcomes, strongly influence whether or not a behavior will 

be performed again (Bandura, 1989). 

SCT bifurcates from classical behaviorism by stating that humans exhibit the 

ability to learn by observing others, which is referred to as observational or vicarious 

learning (Bandura, 1989). Vicarious learning serves the important purpose of enabling 

people to learn quickly while also providing the advantage of avoiding time-consuming 

or potentially dangerous trial and error situations. For example, a child would learn 

caution around high-traffic areas by observing a parent who models caution by looking 
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both ways before crossing the street. In this situation, vicarious learning enables the child 

to stay safe without undergoing the inherent danger of the trial and error method - which 

could result in injury or death. 

The cognitive capability of self-reflection involves a person's ability to analyze 

their experiences, reflect on their thought processes, and consequently alter their beliefs 

(Bandura, 1989). SCT posits that achievement behavior and effort are guided by a 

person's self-evaluation of their personal abilities and characteristics. Perhaps the most 

renowned construct of SCT, self-efficacy, involves building a robust belief of personal 

efficacy based on mastery experiences where the individual achieves successful 

individual performance of a behavior in multiple scenarios (Bandura, 1989). Self

efficacy is influenced by personal success and failure, observing others' successes and 

failures, as well as receiving input from outside sources (e.g., parents, siblings, teachers) 

about their performance in a given area. 

Triple Vulnerabilities 

The Triple Vulnerabilities Theory (Barlow 2000,2002) is a diathesis-stress model 

applicable to the development of anxiety, anxiety disorders, and related emotional 

disorders (e.g., depression). Diatheses are a combination of biologically based and 

socially learned predispositions that render people vulnerable to some disorder when life 

stress of a sufficient type, number, and/or intensity is experienced (Lazarus & Folkman, 

1984). Accordingly, people with multiple or severe underlying predispositions/ 

vulnerabilities require less situational life stress to activate a given disorder (Lazarus & 

Folkman, 1984). 
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The triple vulnerabilities model posits that three interacting sets of vulnerabilities 

are involved in the etiology of anxiety: a generalized biological vulnerability, a 

generalized psychological vulnerability, and a specific psychological vulnerability based 

on early social learning experiences (Barlow, Allen, & Choate, 2004). Nonspecific 

biological vulnerabilities include genetic contributions such as a behaviorally inhibited 

temperament or the personality trait of neuroticism (Barlow et aI., 2004). People develop 

a generalized psychological vulnerability as a result of early life experiences (e.g., 

frequent family moving, parental divorce or separation) that produce a general sense of 

lack of personal control over the environment and result in the person exhibiting negative 

affect (Chorpita & Barlow, 1998). When a person possesses these first two 

vulnerabilities and the experiences life stress of sufficient type, number, and/or intensity, 

the results, according to this model, are the clinical syndromes of generalized anxiety 

disorder (characterized by frequent and constant worry) and/or other internalizing 

disorders such as major depression (Barlow et aI., 2004). 

When early learning experiences result in an individual viewing somatic 

sensations (e.g., sweaty palms, heart palpitations), intrusive thoughts (e.g., thoughts of 

hurting family), or social evaluation (e.g., fear of people) as dangerous, they are said to 

have a specific psychological vulnerability (Barlow, 2002). Previous research indicates 

that when this vulnerability coincides with the generalized biological and psychological 

vulnerabilities previously mentioned, distinct anxiety disorders such as social phobia, 

obsessive-compulsive disorder, panic disorder, and specific phobias develop (e.g., 

Barlow, 2000, 2002; Bouton, Mineka, & Barlow, 20(1). 

Theoretical Interconnection 
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The present study draws upon these four theoretical models. First, this study 

acknowledges that anxiety is a complex emotion that consists of a physiological, 

cognitive and behavioral component as in Lang's (1985) Bioinformational Theory. 

Second, this study recognizes that although children and adolescents are not "born" 

anxious. certain biological and psychological predispositions render some more 

vulnerable to developing anxiety when they encounter life stressors as reflected in 

Barlow's (2000, 2002) Triple Vulnerabilities Theory. Third, this study considers parent

child interactions from late childhood through early adolescence by focusing on parental 

anxiety symptoms through the lens of Bandura's (1989) Social Cognitive Theory. SCT 

recognizes the human ability to vicariously learn through observation and how observing 

parental anxiety behaviors might contribute to a child or adolescent's anxiety behaviors. 

Fourth, this study recognizes the role of the child characteristic of a behaviorally 

inhibited temperament in the development of child and adolescent anxiety. Specifically, 

this study acknowledges that certain children and adolescents exhibit a biological 

propensity toward behaving a certain way and that this behavior elicits certain responses 

from parents or other caregivers such as behavioral control. This reciprocal action is 

reflected in the triadic reciprocality of Bandura's (1989) Social Cognitive Theory and the 

give-and-take nature of proximal processes of Bronfenbrenner and MOlTis' (1998) 

Bioecological Model. Lastly. development plays a central role in this study. That is, 

adolescence. and specifically the transition from middle school to high school, is a period 

of rapid physical, emotional and cognitive change. Developmentally, it's also a time 

where adolescents' desire autonomy and time with peers while simultaneously relying on 

decision making guidance and support from parents (Zarett & Eccles, 2006). CUlTentiy 
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the longitudinal effects of the changing, continuous, and reciprocal interactions that occur 

over time between the individual characteristics of the child and adolescent (e.g., 

behaviorally inhibited temperament) and the environment (e.g., parental control, parental 

anxiety symptoms) on the development of child and adolescent anxiety are not well 

understood. 

The following hypothetical case study of "Robert" illustrates how a child's 

exposure to empirically supported risk factors could put him on the trajectory to develop 

an anxiety disorder in adolescence. 

Robert was born to White parents in a middle-class suburb in the Midwest. 

Robert's parents have always classified him as shy or behaviorally inhibited since he was 

a baby. At four years old, Robert's parents attended a neighborhood block party along 

with 20 other neighbors and their children. Robert was always labeled "shy" by his 

parents and, true to form, Robert stayed within a few feet of his parents during the entire 

four hour party, refusing to join in with the other same age children in activities. Robert's 

parents, attempting to reduce Robert's apprehension that accompanies his shyness, 

decided after the neighborhood party to forego attendance at future neighborhood 

gatherings. This parental decision reinforced Robert's biological predisposition of 

behavioral inhibition. 

When Robert was seven years old, Robert's mother, Katie, asked her next-door 

neighbor during a social visit about her progress on a new exercise plan and received a 

very terse answer in response. Katie is a self labeled "worrier about everything" who 

constantly seeks the social approval of others, including her next-door neighbor. As a 

result, following this incident Katie perseverated about this interaction for several days. 
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Katie's fear of negative social evaluation manifested itself in the form of preoccupation, 

wondering what her neighbor was thinking about her; as a result, she avoided social visits 

with the neighbor. Thus, Robert learned from his mother's behaviors that he was 

susceptible to interpersonal shortcomings and could easily fail and be embarrassed during 

social interactions with his own friends ifhe wasn't careful. 

When Robert is 11 years old he participated in a group social activity during class 

when another student called him "Bobby Squarepants," which elicited raucous laughter 

from the class. As a person who is highly aware of and sensitive to perceived social 

judgments by others, this incident upset Robert and caused him to be even more reluctant 

to participate in group social interaction. When Robert arrived home after school that 

day, he appeared preoccupied and emotionally withdrawn to his mother, but retreated to 

his room she could engage him. Katie decided to wait until Robert's father came home to 

find out what was going on with Robert. During the family meal, Robert reluctantly 

recounted what happened earlier in the day. As Robert continued with the story, Katie 

became visibly upset and began breathing heavily. After observing his mother, Robert's 

own breathing and heart rate intensified and his belief that the world is "dangerous" was 

reinforced. Robert's father, Steven, made the immediate decision to withdraw Robert 

from the band and soccer programs and to drive Robert to school daily to avoid the name

calling classmate. This decision immediately diminished both Robert's and Katie's short

term physiological symptoms, but reinforced the underlying cause of the anxiety. 

For the next four years Robert's parents continued to minimize "potentially 

threatening" peer social interactions. As a I5-year-old freshman enrolled in speech class, 

Robert was assigned the task of giving a IS minute presentation in front of 30 of his 
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classmates. Immediately before Robert was supposed to give his presentation, he began 

noticing that his heart was beating rapidly and he started to experience severe breathing 

difficulty accompanied by what he described as a feeling of "sheer terror." As Robert 

stood up to move to the front of the class he began hyperventilating and was escorted out 

of the class by the teacher and brought to the school nurse. Eventually Robert visited a 

psychologist and was diagnosed with panic disorder with agoraphobia. 

Anxiety 

It is universally accepted that all people have manifested "anxiety" in some form, 

whether as an excessive fear of public speaking, extreme discomfort in closed spaces, or 

simply feeling physically ill prior to taking a major test. However, anxiety takes many 

forms and therefore can be challenging to universally classify. So, how then does one 

operationalize anxiety? 

Anxiety can be characterized as a "basic, fundamental, discrete emotion" 

experienced by all people, regardless of age, culture, or race (Barlow, 2004, p. 41). Izard 

(1977) viewed anxiety as an intermingling of emotions, theorizing that anxiety consists of 

a varied combination of fear, distress, sadness, anger, shame, guilt, interest and/or 

excitement. Although fear is the consistent emotion experienced in a situation in which a 

person is anxious, the context/setting, previous learning, and perceived threat dictates the 

specific blend of emotions (Izard, 1977). 

Barlow (2004) characterized anxiety as a cognitive-affective process where 

people enter "a state of helplessness, because of a perceived inability to predict, control, 

or obtain desired results or outcomes in certain upcoming personally salient situations or 

contexts," (p. 64). He suggested that a more precise term for anxiety would be "anxious 
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apprehension" from the standpoint that anxious people are continually in the process of 

attempting to cope with anticipated negative future upcoming events. 

Diagnosis and Classffication 

Diagnosing and classifying anxiety disorders in the child and adolescent 

population is a fairly recent phenomena. In fact, it was not until 1980 that the Diagnostic 

and Statistical Manual of Mental Disorders (DSM-III) (American Psychiatric 

Association, 1980), created a separate diagnostic section entitled "anxiety disorders of 

childhood and adolescence" which included three diagnoses: separation anxiety disorder, 

overanxious disorder, and avoidant disorder of childhood or adolescence. The current 

version of the DSM, the DSM-IV -TR (American Psychiatric Association, 2000), 

subsumed overanxious disorder under generalized anxiety disorder and avoidant disorder 

under social phobia, leaving separation anxiety disorder as the only anxiety disorder 

unique to childhood and adolescence. The remaining existing anxiety disorders in the 

DSM -IV -TR are applicable to both adults and children: panic disorder, agoraphobia, 

specific phobia, social phobia, obsessive-compulsive disorder, generalized anxiety 

disorder and posttraumatic stress disorder (American Psychiatric Association, 2000). 

Anxiety diagnoses differ considerably in children and adolescents due to the 

emotional, social and cognitive differences that develop across the lifespan (Costello & 

Angold, 1995). These developmental factors affect the manner in which children and 

adolescents of varying ages experience and express anxiety (Garber & Strassberg, 1991). 

For example, animal phobias (e.g., extreme terror of spiders) and separation anxiety 

disorder, the fear of separation from primary caretakers, primarily manifest during early 

childhood (Feigon, Waldman, Levy & Hay, 2001; Sheehan, Sheehan, & Minichiello, 
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1981). Social phobia, such as a fear of writing on the blackboard in front of other peers, 

would primarily present during middle childhood and adolescence (Essau, Conradt, & 

Petermann, 1999). The repetitive intrusive thoughts called obsessions and/or compulsive 

behaviors associated with obsessive-compulsive disorder arise primarily during early and 

middle childhood (Karno, Golding, Sorenson, & Burnam, 1988). The pervasive 

excessive worries associated with generalized anxiety disorder occur most often in older 

children and adolescents (Masi, Millepiedi, Mucci, Poli, Bertini, et aI., 2004). Lastly, 

panic disorder, along with its associated symptoms of paralyzing terror, raging heartbeat 

and difficulty breathing, occur most frequently during adolescence (Last & Strauss, 

1989). 

Spence (1997) conducted a confirmatory factor analysis on data from 1,397 

children 8 to 12 years old in two separate communities to examine the degree to which 

child emotional, behavioraL cognitive and physiological symptoms that comprise anxiety 

disorder diagnoses cluster together. The results of his factor analysis revealed a model 

with six discrete and highly correlated first order factors (panic-agoraphobia, social 

phobia, separation anxiety, obsessive-compulsive problems, generalized anxiety, fear of 

physical injury) loading onto a single higher order factor that reflected overall anxiety. 

Spence (1997) suggested that the high intercorrelations between the six first order factors 

may explain the high levels of comorbidity often found among children diagnosed with 

anxiety disorders. These results highlight the existence of a global anxiety factor 

underlying all child anxiety disorder diagnoses (Spence, 1997). 

Demographic Correlates 
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Demographically, sex has been the most clearly linked feature with anxiety, with 

several studies showing females demonstrating nearly twice the risk of anxiety disorders 

as their male counterparts (e.g .. Costello et aI., 2003; Lewinsohn, Zinbarg, Seeley, 

Lewinsohn, & Sack, 1997). However, this association is not consistent, as some studies 

have revealed no significant sex differences in anxiety prevalence rates or differences 

based solely on the specific anxiety disorder studied (e.g., Canino, Shrout, Rubio-Stipec, 

Bird, Bravo, Ramirez, et al.. 2004: Ford. Goodman, & Meltzer, 2003). Besides sex, no 

demographic correlates have been clearly and consistently linked with anxiety (Rapee et 

aI., 2009) including family size, parents' marital status, educational level, or ethnicity 

(Canino et aI., 2004; Ford et aI., 2004, Lewinsohn et aI., 1997). Socioeconomic status 

has, as the exception, been shown to have a small negative association with anxiety, 

although results have been inconsistent (e.g., Cronk. Slutske, Madden, Bucholz, & Heath, 

2004: Xue, Leventhal. Brooks-Gunn, & Earls. 2005). 

Risk Factors Associated with Anxiety Disorders 

Because the anxiety model is multi-factorial, namely, the result of multiple 

etiological elements acting in concert, one must consider not only the contributing 

individual risk factors, but also the empirically supported environmental risk factors, that 

shape the development and perpetuation of anxiety. Risk factors are precursors with a 

theoretical rationale and demonstrated ability to place children at an increased risk for 

later development of a problem-in this case, anxiety (Arthur, Hawkins, Pollard, 

Catalano. & Baglioni, 2002). Several individual risk factors for the development of 

anxiety disorders in children and adolescents have been identified in the literature. 

Temperament & Behavioral Inhibition 
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The definition of the word temperament has changed as advances in research have 

been made. Allport (1937) originally conceptualized temperament as being largely 

dependent on heredity and constitutional makeup calling it the "characteristic phenomena 

of an individual's emotional nature" (p. 54). Allport's temperament definition placed 

emphasis on emotional reactivity and the way in which a person responded to 

stimulation, as well as the person's accompanying mood. While Allport's temperament 

focused specifically on individual differences in emotional reactivity, later research 

revealed a much broader picture of temperament. Currently, temperament can best be 

viewed as two synergistic systems that work together to modulate a child's behavioral 

response to stimuli: reactivity and regulation (Rothbart & Bates, 2006). Reactivity is the 

biologically based, general response style to stimuli in the environment. Regulation, on 

the other hand, is the system that acts to limit reactivity. Temperament is a tendency or 

disposition to behave in a certain way and is not continually expressed, but rather, it is 

elicited by the environment (Rothbart & Bates, 2006). Temperament is best classified as 

the core affective, activational, and attentional component of personality that influences 

trajectories of development (Rothbart & Bates, 2006). 

Kagan (1989) conceptualized temperament as a psychological quality with a 

relatively stable biological basis in the individual's genotype, but with considerable 

variability between individuals. Kagan and colleagues' (Kagan, 1989; Kagan & 

Snidman, 1991; Kagan, Snidman, & Arcus, 1992) estimate heritability of temperament at 

.50, while other researcher's findings were more conservative, ranging from .30 to .50 

(see Saudino & Cherny, 2001). Although temperament itself is stable, the expression of 

temperament varies as the environment activates and modulates an individual's 
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biologically-based tendencies. Specifically, the temperamental predisposition toward 

behaviorally inhibited behavior has been identified in the literature as being a highly 

influential individual genetic factor in the development of anxiety (Hudson & Rapee, 

2004; Manassis & Bradley, 1994; Hirshfeld et al., 1992; Turner, Beidel & Wolff, 1996). 

But what is behavioral inhibition? 

Kagan and colleagues' (Kagan, 1989; Kagan & Snidman, 1991; Kagan et aI., 

1992) research of two-year-old Caucasian children revealed a temperament style 

characterized by restricted and inhibited social behavior towards strangers and novel 

situations, as well as the tendency to maintain close proximity to safety figures in 

approximately 15 to 20% of the sample. These children were classified as exhibiting an 

inhibited temperament style or being "high-reactive." While it will be referred to as 

behavioral inhibition in this paper, in the literature behavioral inhibition is also referred to 

as shyness, withdrawal, low approach and sociability (reverse scored) (Kagan, Reznick, 

Clarke, Snidman, & Garcia-CoIl, 1984; Sanson, Pedlow, Cann, Prior, & Oberklaid, 1996; 

Rapee et aI., 2009). 

On the other hand, Kagan and colleagues' (Kagan, 1989; Kagan et aI., 1984; 

Kagan et aI., 1992; Kagan & Snidman, 1991) found that approximately 30 to 35% of two

year-old Caucasian children exhibited the exact opposite response, showing rapid 

approach to novel situations or unfamiliar objects/people. These children were classified 

as exhibiting uninhibited temperaments or being "low-reactive." This characteristic 

appears to be stable, with approximately 75% of the children classified as either inhibited 

or uninhibited at two years of age maintaining this classification at the age of eight 

(Kagan, Reznick, & Snidman, 1988). 
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Physiologically, individuals with an inhibited temperament also exhibit higher 

amygdala activation, resulting in increased salivary cortisol levels, increased muscle 

tension, high heart rates, and elevated urinary catecholamine levels (Kagan & Snidman, 

1999). Because of the noted and significant physiological differences between inhibited 

and uninhibited people, Kagan posits that people are qualitatively classified as either 

inhibited or uninhibited, as opposed to placed on a spectrum from inhibited to uninhibited 

(Kagan & Snidman, 1991). For those people classified as inhibited, Kagan, Snidman, 

Zentner, and Peterson's (1999) research suggested that the level of behavioral inhibition 

affects the likelihood of developing later anxiety problems. During this experiment the 

researchers measured levels of behavioral inhibition in four-month-old infants and 

anxiety symptoms at seven years of age. The results showed a marked difference between 

high and low behaviorally inhibited children, with 45% of the high behaviorally 

inhibited, but only 15% of the low behaviorally inhibited children, exhibiting anxiety 

symptoms. 

Parenting Behaviors 

Parenting involves a collection of specific behaviors that influence child outcomes 

both individually and collectively (Hoghughi & Long, 2004). Parents playa vital role in 

the developmental trajectory of their children (Fletcher, Steinberg, & Sellers, 1999) as 

children and adolescents are reliant on their parents for physical, emotional, and financial 

support. As such, they usually have less control than their parents over a portion of their 

environment (e.g., where they live, what school they attend). Indeed, a parent influences 

and/or controls to varying degrees different elements of their offspring's physical, 

emotional, social, and intellectual opportunities and environments. Therefore, it would 
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be expected that unhealthy parenting behaviors would at a minimum increase the 

likelihood of offspring to exhibit unhealthy behaviors and, perhaps, develop some type of 

emotional disorder. 

Although most parents do not directly control or affect their adolescent's 

environment to the extent that they do with children, evidence suggests that parenting 

behaviors do profoundly affect the adolescent. In fact, Fletcher and colleagues' (1999) 

noted that "Research on child socialization over the past several decades has consistently 

demonstrated that one of the most potent influences on the psychological and behavioral 

well-being of adolescents is the type of parenting they experience"(p. 599). 

In an attempt to quantify the quality of parenting received, Baumrind (1971, 

1991) classified family parenting styles by examining the ways in which parental values, 

behaviors, and standards, as well as parental expectations for their offspring's behavior, 

are transmitted. As such, Baumrind's (1971) construct of parenting style is intended to 

capture the typical nature of parents' behaviors. Her concept of parenting styles relies on 

the assumption that the primary role of parents is to influence, control, and teach their 

children (Baumrind, 1991) and is meant to describe only "normal" variations in parenting 

behavior (as defined by the culture). Therefore, deviant parenting styles that included 

abusive or neglectful parenting behaviors were not included in her original typology 

(Baumrind, 1991). 

Baumrind categorized parenting styles based on the parents' behavioral control 

(also known as demandingness) and responsiveness (also known as parental warmth or 

supportiveness). Demandingness refers to a parent's "maturity demands, supervision, 

disciplinary efforts and willingness to confront the child who disobeys" (Baumrind, 1991, 
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p. 61). Parental responsiveness, on the other hand, is defined as "the extent to which 

parents intentionally foster individuality, self-regulation, and self-assertion by being 

attuned, supportive, and acquiescent to children's special needs and demands" 

(Baumrind, 1991, p. 62). 

Baumrind categorized parents according to the extent to which they were both 

demanding and responsive, resulting in three parenting styles-authoritarian, 

authoritative, and indulgent-that encompassed naturally occurring parental values, 

practices, and behaviors (Baumrind, 1991). Later, Maccoby and Martin (1983) extended 

Baumrind's work to conceptualize a fourth parenting style-uninvolved. 

Parents with a high degree of demandingness and a low degree of responsiveness 

were classified authoritarian. Authoritarian parents tend to maintain an emotionally 

distant and unresponsive attitude toward their offspring while simultaneously upholding 

rigid and absolute child behavior standards; they place an emphasis on unquestioned 

obedience and discourage verbal give-and-take between parent and child (Baumrind, 

1991). Accordingly, Baumrind (1971) found that children raised with authoritarian 

parents tended to have lower levels of independence and social responsibility. 

Parents classified as authoritative, in contrast, exhibit both a high degree of 

demandingness and a high degree of responsiveness (Baumrind, 1991). Authoritative 

parents enforce the rules as necessary, but do so in a warm and supportive manner. These 

parents also set clear, enforceable standards, practice open communication, and 

encourage child independence and individuality, as well as participate in a verbal give

and-take with their children (Baumrind, 1991). Not surprisingly, children of authoritative 
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parents exhibit high levels of social and cognitive competence when compared to 

children from other parenting styles (Baumrind, 1991; Weiss & Schwarz, 1996). 

Indulgent (permissive) parents are high in responsiveness and low on 

demandingness. Indulgent parents avoid confrontation and imposing controls or 

restrictions and, therefore, rarely punish their children. These parents allow their children 

to regulate their own behavior for the most part and are tolerant and accepting of their 

child's impulses, resulting in low standards for mature behavior (Baumrind, 1971). 

Children of permissive parents are associated with several negative outcomes including: 

emotional immaturity, low levels of impulse control and self-reliance, and deficient 

social responsibility and independence (Baumrind, 1991). 

Parents classified as uninvolved exhibit a parenting style low in both 

demandingness and responsiveness. Uninvolved parents are emotionally indifferent 

toward their children, lacking any type of interest, much less emotional intimacy (Darling 

& Steinberg, 1993). When an uninvolved parent is forced to interact with his or her child 

due to a child's intrusion, the parent may respond with hostility and rejection (Darling & 

Steinberg, 1993). Children of uninvolved parents perform poorly in nearly all domains, 

exhibiting sizeable academic and delinquency issues, as well as diminished social 

competence and psychosocial functioning (Maccoby & Martin, 1983). 

Virtually all of the early research on parenting styles is focused on maternal 

parenting style, with the assumption that both the mother and the father exhibit a 

homogenous parenting style (Simons & Conger, 2007). While evidence suggests that 

most parental dyads have similar parenting styles, Baumrind (1973) revealed that she 

omitted approximately 114 of the mothers and fathers from her analysis because they 
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displayed different parenting styles. Simon and Conger's (2007) study reinforced 

Baumrind's findings, reviewing that a substantial number of mothers and fathers used 

different parenting styles. That is, child's report indicated that 22% of parents exhibited 

different parenting styles, while observer report showed that an astounding 42% of 

parents displayed different parenting styles. But why is this important? 

Numerous theoretical models have emphasized the environmental mechanisms of 

parenting behaviors on the development, maintenance, or improvement of child anxiety 

disorders (e.g., Chorpita & Barlow, 1998; Manassis & Bradley, 1994; Hudson & Rapee, 

2001). Most previous studies that considered the contribution of parental factors to child 

anxiety, however, fail to take into account that mothers and fathers may influence 

children's anxiety in different ways (Bogels & Phares. 2008). Current models of the 

etiology and maintenance of child and adolescent anxiety as they relate to parenting 

behaviors have focused on and been tested primarily with mothers and have failed to 

address the interaction between the sex and age of the child and maternal and paternal 

roles (Block, 1983; Bogels & Phares, 2008; Connell & Goodman, 2002). Indeed, 

"Fathers continue to be ignored in research related to many types of developmental 

psychopathology" (Bogels & Phares, 2008; p. 540). For example, in Van Der Bruggen, 

Starns, and Bogels' (2008) meta-analysis of 22 observational studies involving the 

correlation between parental control and child anxiety, 13 considered mothers' behaviors 

only. eight considered a primary caregiver or mixed father and mother sample where 

mothers were routinely over-represented, and only one study considered fathers' 

behaviors. Thus, when considering the extant literature, failing to account for father 
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behavior has resulted in both credit and blame for the transmission of anxiety disorders 

being placed on mothers (Bagels & Phares, 2008). 

Despite fathers having been mostly ignored in the literature, father involvement in 

raising children and adolescents continues to swell (Pleck & Masciadrelli, 2004) with 

fathers becoming increasingly involved in the child rearing process (Bailey, 1994). The 

trend of increased father involvement is especially pronounced among two-parent 

families, but has been balanced by a marked decrease in father involvement when the 

father lives outside the child's home (Cabrera. Tamis-LeMonda. Bradley, Hofferth, & 

Lamb, 2000). As both the level of child and adolescent anxiety (Twenge, 2000) and 

father absences has increased during the last 40 years (from 6% in 1960 to 24% in 2000) 

(Cabrera et al., 2000) the challenges of understanding the effects of one on the other has 

become increasingly more complex (Winsler, Madigan. &Aquilino, 2005). Furthermore. 

a number of biological and socially reinforced differences between mothers and fathers 

predispose them to interact with their children differently (Bagels & Phares, 2008). In 

fact, Block (1983) posited that previous research underestimated the degree to which 

parenting practices varied according to the gender of the child and that the dynamic 

nature of this relationship often caused these differences to be more pronounced during 

later stages of development. As such, these differences in interactions could either act as 

risk or protective factors against the development of child anxiety. 

Parenting behaviors characterized by control or overprotectiveness has shown the 

clearest connection to child and adolescent anxiety in the literature (McLeod, Wood, & 

Weisz, 2007; Murray, Creswell, & Cooper, 2009). In fact, parental control has exhibited 

the largest effect sizes when compared with any other parenting behavior (e.g., lack of 

27 



parental warmth, parental rejection) across several meta-analyses of parenting behaviors 

(see McLeod et al., 2007; Wood McLeod, Sigman, Hwang, & Chu, 2003). While it will 

be referred to as parental control in this paper (the opposite of autonomy granting), this 

construct has been operationalized differently in the literature (e.g., overcontrol vs. 

healthy control, control vs. autonomy granting, control vs. independence) (Rapee et aI., 

2009). 

Chorpita and Barlow (1998) posited that a child's level of healthy control, defined 

as the child's relative ability to "personally influence events and outcomes in one's 

environment," (Chorpita & Barlow, 1998, p. 5) will either reduce or increase the child's 

likelihood of developing anxiety. Therefore, for normal, non-anxious development to 

occur, children and adolescents must be provided with the opportunity to experience age

appropriate control over events in the environment. Parents who manage the 

environment through the implementation of developmentally inappropriate or excessive 

control measures diminish the children's or adolescents' sense of self efficacy over their 

environment and create a sense of individual uncontrollability and helplessness (Barlow, 

2002). The cognitive internalization of helplessness that results from a sense of 

uncontrollability over life events has been referred to as "a primary pathway to the 

development of anxiety" (Chorpita & Barlow, 1998, p. 5). 

As the definition of parental control has been refined through research, two types 

of control have emerged in the literature: psychological control and behavioral control. 

Psychological control consists of negative parental behaviors that control child behavior 

through manipulation of the love relationship between the parent and child as a means of 

inhibiting child independence and autonomy (Barber, 1996; Barber, Olsen, & Shagle, 

28 



1994; Pettit, Laird, Dodge, Bates, & Criss, 2001). For example, parents exerting 

psychological control might: advocate perfectionistic expectations or unattainable 

standards and then withdraw love when the expectations/standards are not met; 

discourage the expression of negative emotions in their presence (e.g., anger, fear, 

sadness); or forbid the child from questioning or disagreeing with them or attempt to 

elicit guilt or disappointment in the event of child questioning or disagreement. 

Conversely, behavioral control consists of parental behaviors that provide 

children and adolescents with developmentally appropriate monitoring, guidance and 

supervision (Pettit et aI., 2001). Cummings, Davies, and Campbell (2000) found that 

behavioral control could be categorized into two subtypes, parental discipline and 

parental monitoring. Parental monitoring, defined in terms of parental awareness of their 

offspring's whereabouts, activities, and companions, has been identified as the key factor 

in effective behavioral control during the middle childhood and adolescent years (Brown, 

Mounts. Lamborn, & Steinberg, 1993; Pettit et aI., 2001; Stattin & Ken', 2000). Parental 

discipline involves setting clear standards and rules for behavior and the enforcement of 

consequences when the standards or rules are broken (Cummings et aI., 2000). 

While the link between parental control and child and adolescent anxiety has been 

empirically established, the factors that increase the likelihood of parental control are not 

easily distinguished (Ungar, 2009). Among children with no or diminished 

environmental and/or biological vulnerabilities, social factors have been identified as 

contributing factors to increased parental behavioral control (Ungar, 2007). Social 

factors that may contribute to the patterns of controlling parenting include such trends as 

smaller middle-class families (e.g., fewer children are "easier" to control), increased 
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competition (e.g., academics, sports, performing arts) and pressure to succeed among 

children and adolescents, along with the parental perception that the world is becoming a 

more dangerous place despite evidence to the contrary (Schor, 2003; Ungar, 2009). In 

fact, Chesney-Lind and Belknap (2004) showed that the world is actually much safer 

place than it was 40 years ago. For example, their research found that girls growing up 

today compared to girls growing up in the 1960s and 1970s were: 50% less likely to be 

murdered, 60% less likely to be involved in a motor vehicle accident totality, 75% less 

likely to commit suicide, and 40% less likely to be arrested. 

What has emerged in the literature is that high levels of parental behavioral 

control are healthy and adaptive for children and adolescents who are exposed to truly 

dangerous environmental stressors (e.g. neighborhoods with high levels of violence, drug 

and alcohol use, gang activity) but can serve as an anxiety risk factor for children and 

adolescents in low-risk environments (Baumrind, 1971; Chapman & Woodruff -Borden, 

2009; Lamborn, Dornbusch, & Steinberg, 1996). In other words, parental behavioral 

control is healthy and adaptive when it is congruent with the actual level of 

environmental risk and is a risk factor for anxiety when the level of behavioral control is 

greater than the actual level of environmental risk. 

Parental Anxiety Symptoms 

Evidence from several studies demonstrates that offspring of parents with an 

anxiety disorder are up to seven times more likely to exhibit clinical levels of anxiety 

symptoms than offspring of non-anxious parents (Beidel & Turner, 1997; Biederman, 

Petty, Faraone, Henin, Hirshfeld-Becker, Pollack, et ai., 2006) with shared genes 

accounting for approximately 30-40% of the variance in anxiety symptoms (Eley & Lau, 
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2005). But how does one account for the remaining 60-70% of the variance in anxiety 

symptoms? While there is an abundance of evidence that illustrates the correlation 

between parental overcontrol and subsequent anxiety problems in offspring (McLeod et 

aI., 2007), there is also evidence that anxious parents do not necessarily overcontrol their 

offspring. In fact, using a combination of interview, self-report and direct behavioral 

observation, Turner, Beidel, Roberson-Nay and Tervo's (2003) research on anxious 

parents and their offspring showed that anxious parents were neither overcontrolling 

during routine activities nor in a structured non-conflictual play task. On the other hand, 

anxious parents did report significantly higher levels of personal distress than nonanxious 

parents while observing their children during both scenarios, highlighting social learning 

as a route for the development of anxiety (Turner et aI., 2003) 

Specifically, the social learning construct of modeling has been identified for its 

role in the development of anxiety (Fisak & Grills-Taquechel, 2007; Murray et aI., 2009). 

In this context. modeling is a process where a person vicariously "learns" how to behave 

anxiously by observing another's response to stimuli. Research has documented the role 

of modeling in the acquisition of specific phobias (e.g., animal, blood), social phobia, and 

panic disorder (Mineka & Zinbarg, 2006). In the parent-child and parent-adolescent dyad 

this could take the form of a parent exhibiting physical symptoms in front of the child or 

adolescent (e.g., hyperventilation, shaking) or observing parental avoidance to cope with 

anxiety provoking stimuli (e.g., crossing the street to avoid a dog on a leash). In a 

seminal study, Muris, Steernemen, Merckelbach, and Meesters (1996) examined the 

association between parental modeling of anxiety and child anxiety through a single 

parental self-report question rated on a 3-point likert scale ("never", "sometimes", or 
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"always"): "To what extent do you generally express your fears in the presence of your 

children?" (p. 266). The results showed that modeling of anxiety mediated the 

relationship between anxiety of the mother and anxiety of the child. In other words, 

mothers who "always" expressed fears in the presence of their children had children who 

exhibited the highest fear scores. Furthermore, mothers who "never" expressed fears in 

the presence of the children had children who exhibited the lowest fear scores. 

In a later series of studies, Muris and colleagues'(Gruner, Muris, & Merckelbach, 

1999; Muris, Meesters, Merckelbach & Hillsenbeck, 2000; Muris & Merckelbach, 1998; 

Roelofs, Meesters, ter Huurne, Bamelis, & Muris, 2006) used a child report measure, the 

Anxious Rearing Scale of the My Memories of Upbringing for Children (EMBU-C; 

Markus, Lindhout, Boer, Hoogendijk, & Arrindell, 2003), to examine the association 

between anxious parenting and child anxiety. This 10-item measure assesses child 

perception of anxious parenting behaviors and includes such items as: "Your parents are 

afraid that something might happen to you." Summarily, these studies found a 

statistically significant correlation between anxious parental rearing behaviors and child 

report of anxiety related symptoms (Gruner et aI., 1999; Muris et aI., 2000; Muris & 

Merckelbach, 1998; Roelofs et aI., 2006), further supporting the role of parental 

transmission of anxiety to children through parental modeling. Parents who consistently 

model anxious behavior tend to have children who exhibit anxiety symptoms more 

frequently, with greater intensity, and across a wider range of situations than children 

with non-anxious parents (Bagels & Brechman-Toussaint, 2006). On the other hand, 

parental modeling can also have an anxiety buffering effect. For example, results from 

Egliston and Rapee's (2007) study showed that children whose mothers who reacted 
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calmly toward novel, fear-relevant stimuli in their presence exhibited more positive 

affective reactions and approach behaviors when subsequent novel, fear-relevant stimuli 

were introduced without their mothers. 

Current Study 

The first purpose of this study is to examine the extent to which a set of key risk 

factors predict adolescent anxiety across a 36 month period (approximately age 12 to 15 

years old). Despite a strong research base supporting individual connections between 

child behavioral inhibition, levels of parental control, parental anxiety symptoms and 

child and adolescent anxiety, the joint, longitudinal associations have received scant 

attention in the literature. Specifically, this study will examine the extent to which 

children's early behavioral inhibition, and levels of parental control and parental (both 

maternal and paternal) anxiety symptoms are related to adolescent anxiety during a key 

developmental period, the transition from middle to high school. 

The second purpose of this study is to determine whether a mediated model of 

adolescent anxiety (see Figure 1) or a moderated model of adolescent anxiety (see Figure 

2) best fits the data from the National Institute of Child Health and Human Development 

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

represent two different theoretical approaches by which behavioral inhibition, paternal 

anxiety, maternal anxiety, and parental control are related to the development of 

adolescent anxiety. Investigating moderators and mediators allows exploration of 

relationships beyond bivariate relationships by "addressing questions of why, how, and 

for whom the relation holds" (Fairchild & McQuillin, 2010, p. 54). 
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Mediator variables (M) are used to illustrate how or why the independent variable 

(X) and the outcome variable (Y) are related by using an intermediate variable to 

ascertain both the direct effect (X on Y) and the indirect or mediated effect (X on Y 

through M) (Fairchild & McQuillin, 2010). Mediator variable models enable researchers 

to describe the independent variable pathways of influence on the outcome variable. If 

the hypothesized mediated model of adolescent anxiety (Figure 1) is found to be true, an 

interdependent relationship between the independent variables (Behavioral Inhibition, 

Paternal Anxiety, Maternal Anxiety) and the mediator variable (Parental Control) on the 

outcome variable (Adolescent Anxiety) would exist. Specifically, each of the respective 

independent variables (Behavioral Inhibition, Paternal Anxiety, Maternal Anxiety) would 

predict the mediator variable (Parental Control), which would, in turn, predict the extent 

to which an adolescent exhibits anxiety. 

Moderator variables (Z) are hypothesized third variables or conditions that change 

or qualify the strength and/or direction of the relationship between an independent 

variable (X) and an outcome variable (Y) (Fairchild & McQuillin, 2010). Contextually, 

moderator variables (Z) enhance external validity by enabling researchers to demonstrate 

the conditions under which the relationship between an independent variable (X) and an 

outcome variable (Y) exist (Fairchild & McQuillin, 2010). If the hypothesized 

moderated model of adolescent anxiety (Figure 2) is true, certain conditions of the 

moderator variable (Parental Control) will strengthen the relationship between the 

independent variables (Behavioral Inhibition, Paternal Anxiety, Maternal Anxiety) and 

the outcome variable (Adolescent Anxiety). That is, the interactions between the 

independent variables (Behavioral Inhibition, Paternal Anxiety, Maternal Anxiety) and 

34 



the moderator variable (Parental Control) be significantly associated with the outcome 

variable (Adolescent Anxiety). 

The specific research questions for the study follow. 

I) To what extent do Behavioral Inhibition, Parental (Maternal and Paternal) 

Anxiety, and Parental Control jointly contribute to Adolescent Anxiety? 

2) Does a mediated model of adolescent anxiety (Figure I) or a moderated model of 

adolescent anxiety (Figure 2) best fit the data from the National Institute of Child 

Health and Human Development (NICHD) Study of Early Child Care and Youth 

Development (SECCYD)? 

3) Are associations between ratings of Behavioral Inhibition at age 4 12 years and 

ratings of Parental (Maternal and Paternal) Anxiety and Adolescent Anxiety when 

adolescents were approximately 12 and 15 years mediated by Parental Control at 

12 and IS years? 

4) Are associations between ratings of Behavioral Inhibition at age 4 12 years and 

ratings of Parental (Maternal and Paternal) Anxiety and Adolescent Anxiety when 

adolescents were approximately 12 and 15 years moderated by Parental Control at 

12 and IS years? 

The following are my hypotheses. 

I) Behavioral Inhibition at 54 months will be positively associated with 

Adolescent Anxiety at 12 and 15 years, and Parental Control and Parental 

(Maternal and Paternal) Anxiety at both 12 and 15 years will each be 
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independently and positively associated with concurrent levels of Adolescent 

Anxiety at 12 and 15 years. 

2) A mediated model of adolescent anxiety will best fit the data. 

3) Parental Control will partially mediate the associations between Behavioral 

Inhibition and Adolescent Anxiety (12 and 15 years), and between Parental 

(Maternal and Paternal) Anxiety and Adolescent Anxiety at 12 and 15 years. 

Children with higher Behavioral Inhibition will elicit more Parental 

Controlling behaviors and these. in turn, will promote Adolescent Anxiety. 

Also. parents who are more anxious will exhibit more Parental Controlling 

behaviors and these. in turn, will promote Adolescent Anxiety. 

4) Alternatively, Parental Control may moderate the associations between 

Behavioral Inhibition and Parental (Maternal and Paternal) Anxiety and 

Adolescent Anxiety at 12 and 15 years. That is, adolescents with higher 

Behavioral Inhibition and whose parents have higher Parental (Maternal and 

Paternal) Anxiety levels will display more Adolescent Anxiety when their 

parents display more controlling behaviors. 
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CHAPTER 2 

METHODOLOGY 

Participants 

Participants in the current study are children and their caregivers from the Study 

of Early Child Care and Youth Development (SECCYD), a study funded by the National 

Institute of Child Health and Human Development (NICHD). This study assessed 

family, child care and school experiences, as well as social, cognitive and emotional 

development, and behavioral adjustment issues; multiple methods were used, including 

observations, interviews, questionnaires, and standardized tests. The SECCYD's use of 

rigorous periodic data collections from birth to age 15 cost more than $150 million to 

complete and was referred to as "indisputably the largest and most intensive investigation 

of the effects of child care ever undertaken" (Belsky, 2009, p. 3). 

New mothers were recruited for the study shortly after giving birth in 1991 at 

hospitals at 10 locations in the United States: Little Rock, AR; Irvine, CA; Lawrence, 

KS; Boston, MA; Philadelphia, PA; Pittsburgh, PA; Charlottesville, V A; Morganton, NC; 

Seattle, W A; and Madison, WI. The participants reflected the economic, educational, 

and ethnic demographic characteristics of the areas from which they were recruited. A 

total of 5,416 two-parent and single-parent families with full-term, healthy newborns 

were eligible for the study. Of this group, 1,364 were enrolled into Phase I based on a 

conditional random sampling plan that ensured adequate demographic representation. 
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Data collection was conducted in four phases: Phase I (1991-1994) from ages 0 to 3 

years; Phase II (1995-1999) from ages 4 to 8 years (typically preschool to first grade); 

Phase III (2000-2004) from ages 9 to 13 years (typically second to 12 years old); and 

Phase IV (2005-2007) from ages 14 to 15 years (typically ninth grade). 

The full sample in Phase I consisted of 1,364 child participants (659 girls and 705 

boys). In terms of Phase I ethnic composition, 80% were White (n=1097), 13% were 

Black/African American (n=176), less than 2% were Asian/Pacific Islander (n=22), and 

the remaining 5% of participants belonged to other ethnic groups (n=64). Across phases, 

however, several families discontinued participation in the study resulting in 1,226 

children in Phase II, 1,061 pre-adolescents in Phase III, and 1,009 adolescents in Phase 

IV. For further information on the sample and selection, see the Manuals of Operation of 

the NICHD Study of Early Child Care (NICHD ECCRN, 1993). 

Procedures 

Data for use in the current study were collected at laboratory and home visits at 

three time points: when children were approximately 54 months, 12 years old, and 15 

years old. Indicators of child Behavioral Inhibition were assessed at 54-months in the 

lab. Indicators of Parental Control were assessed by adolescent self-report during the 12 

year old and 15 year old home visits. Indicators of Paternal and Maternal Anxiety 

symptoms were also assessed by parent-report at the 12 years old and 15 years old home 

visits. The Manuals of Operation of the NICHD Study of Early Child Care (NICHD 

ECCRN, 1993) contain additional information pertaining to data collection, measures, 

and procedures. 
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Measures 

Temperament 

Children's Behavior Questionnaire 

Scores from the Shyness and Fear subscales from an abbreviated version of the Children's 

Behavior Questionnaire (CBQ; Rothbart, Ahadi, & Hershey, 1994) were summed to form 

the Behavioral Inhibition variable. The 10 items on the Shyness subscale measure 

parental report of child social inhibition for children from 3 to 8 years of age. The 10 

items on the Fear subscale measure parental report of child negative affect resulting from 

anticipation of threat. The items were rated on a 7-point likert scale ranging from 1 = 

"extremely untrue" to 7 = "extremely true" with higher scores signifying greater shyness 

or fear. The Shyness subscale reflects how shyly a child behaved in various social 

situations during the past 6 months and included items such as "Sometimes prefers to 

watch rather than join other children playing" and "Sometimes seems nervous when 

talking to adults s/he has just met." The Fear subscale reflects the child's level of unease 

or nervousness in reaction to anticipated painful or potentially threatening situations 

during the past six months and included items such as "Is very frightened by nightmares" 

and "Is not afraid of the dark" (reverse scored). Together, these subscales have been used 

to assess Behavioral Inhibition (see Hastings, Sullivan, McShane, Coplan, Utendale, & 

Vyncke, 2008; Talge, Donzella & Gunnar, 2008). Cronbach's alphas for the Shyness 

subscale in the NICHD SECCYD as reported by Rudasill and Rimm-Kaufman (2009) are 

high (Cronbach's a=.87). Cronbach's alphas for the Fear subscale as reported by Talge 

and colleagues' (2008) were adequate (Cronbach's a=.72). Cronbach's alpha for the 

Shyness and Fear subscales together was .74. 
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Child/Adolescent Anxiety 

Child Behavior Checklist-Anxiety Scale 

The Child Behavior Checklist-Anxiety scale (CBCL-A; Kendall, Puliafico, Barmish, 

Choudhury, Henin, & Treadwell, 2007) from the Child Behavior Checklist for Ages 6-18 

(CBCL/6-18; Achenbach & Rescorla, 2001) comprised the Adolescent Anxiety variable. 

The CBCL consists of 112 items and assessed parent-reported behaviors such as social, 

family and peer relationships and academic performance in youth ages 6-18. The CBCL

A has been used to measure anxiety in children and adolescents and scores discriminate 

between those with and without anxiety disorders (see Dellava, Thornton, Hamer, 

Strober, Plotnicov, et aI., 2010). The 16-items that comprise the CBCL-A measure 

parental report of child/adolescent somatic and behavioral anxiety symptoms and 

includes items such as "Cannot get his/her mind off certain thoughts," "Fears going to 

school" and "Worries." The behaviors were rated on a 3-point Likert scale where 0 = 

"not true (as far as you know)," 1 = "somewhat or sometimes true," and 2 = "very true or 

often true." Maternal and paternal ratings from this scale were summed and then 

averaged at 12 years and 15 years to yield an average parental anxiety score. The CBCL

A was correlated significantly with other measures of child anxiety such as the State 

Trait Anxiety Inventory for Children-Parent Report-Trait version (STAIC-P-T; Strauss, 

1987) (r = .77, P < .01) and the Multidimensional Anxiety Scale for Children (MASC; 

March, Parker, Sullivan, Stallings, & Conners, 1997) (r = .41, P < .01) (Kendall et aI., 

2007). Cronbach's alphas in the current study were high for the CBLC-A at 12 years 

(Cronbach's a = .85) (combined Maternal and Paternal ratings) and at 15 years 

(Cronbach's a =.86) (combined Maternal and Paternal ratings). Individual Cronbach's 
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alpha for paternal ratings at 12 years were (Cronbach's a = .80), (Cronbach's a = .81) for 

paternal ratings at 15 years, (Cronbach's a = .79) for maternal ratings at 12 years, and 

(Cronbach's a = .78) for maternal ratings at 15 years. 

Parental Anxiety 

State-Trait Anxiety Inventory 

Parental Anxiety was measured by summing 10 of the 20 state anxiety items from an 

abbreviated version of the State-Trait Anxiety Inventory (ST AI; Spielberger, Gorsuch, 

Lushene, Vagg, & Jacobs, 1983). The ST AI is a self-report instrument that consists of 

statements designed to assess how the participant felt during the past week and was 

designed to measure an individual's emotional response (e.g., apprehension, tension, 

worry) to stressful situations. The STAI reflects how often mothers and fathers/other 

caregivers (separately) felt a certain way (e.g., "jittery," "worried," or "tense") during the 

past week as rated on a 4-point Likert scale, ranging from 1 = "not at all" to 4= "very 

much." Responses from this scale are summed for separate Maternal and Paternal 

Anxiety scores at each time point. This version of the ST AI has been previously used to 

assess parental anxiety with the NICHD SECCYD data (see Mulvaney, Mebert & Flint, 

2007; Bell & Belsky, 2008). Cronbach's alphas as reported by Spielberger, Gorsuch, and 

Lushene (1970) (Cronbach's a=.93) and in the NICHD SECCYD are high (Cronbach's 

a=.87 to .95). Cronbach's alphas in the current study were high for Paternal Anxiety 

with identical values (Cronbach's a = .87) at both 12 years and 15 years. Cronbach's 

alphas for Maternal Anxiety were also high at 12 years (Cronbach's a =.87) and at 15 

years was (Cronbach's a =.89). 

Parental Control 
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Parental Control and Autonomy 

Parental Control was measured using a modified version of Epstein and McPartland's 

(1977) Family Decision-Making Scale (FDM), referred to as Parental Control and 

Autonomy by the NICHD SECCYD. This 8-item scale contains items asking children to 

report how decisions in their families were made by asking the stem question "In your 

family, how do you make most of the decisions about:" such topic items as "how late you 

can stay up on a school night," "which friends you can spend time with," and "how you 

dress." Items were rated on a 5-point scale where 1 = "my parents decide", 2 = "my 

parents decide after discussing it with me", 3 = "we decide together", 4 = "I decide after 

discussing it with my parents", 5 = "I decide all by myself." Responses from this scale 

are summed for a total Parental Control score with higher scores indicating that the child 

has greater autonomy (and less Parental Control). This assessment has been previously 

used to rate the negative aspects of Parental Control such as power assertion, as opposed 

to the positive aspects of Parental Control such as monitoring and supervision, in familial 

relationships (see Fuligni & Eccles, 1993). Cronbach's alphas in the current study were 

adequate with identical values (Cronbach's a=.68) at both 12 and 15 years. Despite 

having modest internal consistency, these coefficients are viewed as acceptable for 

research on family relationships (see Grotevant & Carlson, 1989). 

Data Analysis 

Preliminary Considerations 

Since the aim of this study was to examine numerous relationships simultaneously 

while controlling for the common variance among the independent variables, path 

analysis was used. The assumptions for path analysis (e.g., normality of distributions, 
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linearity, multicollinearity, homoscedastcity, outliers; Munro, 1997) will be evaluated 

using Analysis of Moment Structures (AMOS) version 19.0 (Arbuckle, 2010). Next, 

correlations among the main study variables and demographic variables (gender, 

race/ethnicity, SES) were conducted to determine whether statistically significant 

relationships exist. Next, zero-order correlations among the main study variables were 

calculated. The strength of using structural equation modeling (SEM) is the ability to 

deal with missing data through the use of maximum likelihood estimation (MLE), a full 

estimation method (Kline, 2011). Handling missing data in this way is considered more 

effective than other methods such as similar response pattern imputation or listwise 

deletion (Craig & Bandalos, 2001; Schafer & Graham, 2002). Thus, I included all 1,364 

participants from the original sample for all statistical analyses. 

Analytic Strategy 

Data analysis was completed primarily using path analysis. Path analysis is an 

analytical technique that uses non-experimental data to develop a theory grounded and 

empiricallysupported hypothesized causal explanation for an outcome (Polit, 1996); here, 

the outcome is adolescent anxiety. Path analysis, a generalized extension of the 

regression model, uses maximum likelihood regression and path diagrams to 

schematically depict complex relationships among observed variables by considering the 

unique contributions made by a set of observed predictor variables to an observed 

dependent variable (Tabachnick & Fidell, 2007). 

The individual path coefficients (i.e., standardized beta weights) were considered 

to determine the magnitude of relationship of one variable with another and to determine 

whether or not a path will be retained in the final model (all non-significant paths will be 
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removed for the final model). In addition, goodness of fit indices were examined for 

each model. These fit statistics were compared to determine which model is provides the 

best fit with the data. 

Specifically, the current study will longitudinally examine the bivariate 

relationships between multiple observed variables (Behavioral Inhibition, Maternal 

Anxiety, Paternal Anxiety, Parental Control) to one dependent variable (Adolescent 

Anxiety). 

To test the mediated model (question 2) paths were estimated between all three 

predictor variables (i.e., Behavioral Inhibition, Maternal Anxiety, and Paternal Anxiety) 

and both Parental Control and Adolescent Anxiety at 12 and 15 years. In addition, paths 

between Parental Control at age 12 and 15 years and Adolescent Anxiety at 12 and 15 

years were estimated (see Figure 1). To test the moderated model (question 3), paths were 

estimated between four predictor variables (i.e., Behavioral Inhibition, Maternal Anxiety, 

Paternal Anxiety, and Parental Control) and Adolescent Anxiety at 12 and 15 years. In 

addition, interaction terms were calculated between all three predictor variables and the 

hypothesized moderators (Behavioral Inhibition x Parental Control at 12 and 15, 

Maternal Anxiety at 12 x Parental Control at 12, Paternal Anxiety at 12 x Parental 

Control at 12, Maternal Anxiety at 15 x Parental Control at 15, Paternal Anxiety at 15 x 

Parental Control at 15). Paths between the interaction terms examining Parental Control 

at 12 and Adolescent Anxiety at 12 were estimated, and paths between the interaction 

terms examining Parental Control at 15 and Adolescent Anxiety at age 15 were 

estimated. Finally, a path from Adolescent Anxiety at 12 to Adolescent Anxiety at 15 was 

estimated (see Figure 2). 
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Analytic Goals 

The first goal of this study was to determine the extent to which child Behavioral 

Inhibition, Parental Anxiety, and Parental Control predict Adolescent Anxiety across 

time. The second goal was to determine whether a mediated model of adolescent anxiety 

(Figure 1) or a moderated model of adolescent anxiety (Figure 2) best fits the data from 

the National Institute of Child Health and Human Development (NICHD) Study of Early 

Child Care and Youth Development (SECCYD). The third goal was to determine if 

Parental Control will partially mediate the associations between Behavioral Inhibition 

and Parental (Maternal and Paternal) Anxiety and Adolescent Anxiety at 12 and 15 years. 

The final goal was to determine if Parental Control moderates the associations between 

Behavioral Inhibition and Parental (Maternal and Paternal) Anxiety and Adolescent 

Anxiety at 12 and 15 years. 

Fig. 1: Mediated model of adolescent anxiety. Note: 54M = 54 months. 12Y = 12 years. 
15Y = 15 years. BI = Behavioral Inhibition. PC = Parental Control. PA = Paternal 
Anxiety. MA = Maternal Anxiety. FI = Family Income. 
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Fig. 2: Moderated model of adolescent anxiety. Note: 54M = 54 months. 12Y = 12 years. 
15Y = 15 years. BI = Behavioral Inhibition. PC = Parental Control. PA = Paternal 
Anxiety. MA = Maternal Anxiety. FI = Family Income. 
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CHAPTER 3 

RESULTS 

Descriptive statistics for the study's main variables (Behavioral Inhibition, 

Maternal Anxiety, Paternal Anxiety, Parental Control, Adolescent Anxiety) across all 

time points are presented in Table 1. 

Table 1 

Means, Standard Deviations, and Minimum and Maximum Values a/the Main Study 
Variables 
Variables N Mean SD Minimum Maximum 

Behavioral Inhibition (54M) 817 7.62 1.55 2.90 11.90 

Paternal Anxiety (l2Y) 724 16.32 5.16 10 40 

Paternal Anxiety (l5Y) 700 16.35 4.85 10 36 

Maternal Anxiety (l2Y) 1021 17.41 5.41 10 40 

Maternal Anxiety (l5Y) 974 17.83 5.70 10 40 

Parental Control (12Y) 1000 22.23 5.63 8 40 

Parental Control (15Y) 949 17.37 5.02 8 38 

Adolescent Anxiety (l2Y) 1025 3.59 3.25 0 24 

Adolescent Anxiety (l5Y) 974 3.42 3.03 0 24 

Note: 54M = 54 months. 12Y = 12 years. 15Y = 15 years. 

Zero-order correlations were conducted to determine if there were significant 

associations between the study participants' demographic characteristics (family income 
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at 12 years old, mother's education level) and Behavioral Inhibition at 54 months, 

Paternal Anxiety at 12 and 15 years, Maternal Anxiety at 12 and 15 years, Parental 

Control at 12 and 15 years and Adolescent Anxiety at 12 and 15 years. The results are 

presented in Table 2 and indicate an inverse relationship between Family Income and 

Paternal Anxiety (12 yearsl15 years), Maternal Anxiety (12 yearsl15 years), and 

Adolescent Anxiety (12 yearsl15 years) and a positive relationship between Family 

Income and Parental Control (12 years). Results also reflect an inverse relationship 

between Maternal Anxiety (12 yearsl15 years) and Adolescent Anxiety (15 years). As a 

result Family Income was included into each of the respective proposed models of 

Adolescent Anxiety. 

Table 2 

Zero order correlations between the Main Study Variables and Family Income 
Variables N Income at 

12yrsold 
Behavioral Inhibition (54M) 817 .042 

Paternal Anxiety (12Y) 724 -.128*** 

Paternal Anxiety (15Y) 700 -.143*** 

Maternal Anxiety (12Y) 1021 -.160*** 

Maternal Anxiety (15Y) 974 -.177*** 

Parental Control (12Y) 1000 .094** 

Parental Control (l5Y) 949 -.021 

Adolescent Anxiety (l2Y) 1025 -.118*** 

Adolescent Anxiety (15Y) 974 -.089** 

Note: *p < .05. **p < .01. ***p < .001. 54M = 54 months. 12Y = 12 years. 15Y = 15 
years. 
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A one-way ANOV A was conducted to test for differences in the main study 

variables as a function of Race or ethnicity (White, African-American, Asian, American-

Indian/Eskimo, Other). As reflected in Table 3, the results indicate no differences 

between groups in terms of race or ethnicity on any of the main study variables. 

Table 3 

Means, Standard Deviations and F ratios of the Main Study Variables as a function of 
Ethnicity 
Variable White African- Other Asian American F (dt) 

American Indian I 
Eskimo 

Behavioral 7.60 7.70 7.58 8.48 7.63 (4,812)= 
Inhibition (1.57) (1.37) (1.43) (1.4 7) (2.69) 1.030 
(54M) 

Paternal 16.30 16.83 16.14 14.78 17.5 (4,719)= 
Anxiety (12Y) (5.15) (5.03) (5.83) (4.21) (3.54) .383 

Paternal 16.45 15.89 15.96 13.70 16.0 (4,695) = 
Anxiety (15Y) (4.82) (5.24) (5.18) (2.87) (+) .992 

Maternal 17.25 17.86 18.38 17.78 23.67 (4, 1016) 
Anxiety (12Y) (5.58) (5.17) (5.23) (5.99) (10.60) = 1.722 

Maternal 17.68 18.44 18.56 18.47 22.50 (4,969) = 
Anxiety (15Y) (5.80) (5.12) (5.31) (6.03) (6.36) 1.049 

Parental 22.11 22.63 22.72 22.78 26.33 (4,995) = 
Control (l2Y) (5.46) (6.64) (5.19) (6.33) (7.51) .778 

Parental 17.38 17.34 17.75 16.15 13.00 (4,944) = 
Control (15Y) (4.93) (5.67) (5.38) (3.53) (4.24) .640 

Adolescent 3.61 3.56 3.22 4.14 2.00 (4,1020) 
Anxiety (l2Y) (3.26) (3.21) (2.91 ) (4.20) (.87) = .450 

Adolescent 3.46 3.31 3.40 2.27 2.50 (4,969) = 
Anxiety (15Y) (3.05) 0.04) (3.01) (2.16) (.71) .657 

Note: *p < .05. **p < .01. ***p < .001. + = only one participant. 54M = 54 months. 12Y 
= 12 years. 15Y = 15 years. 
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An independent samples t-test was conducted to test for differences in the main 

study variables as a function of Sex and indicated statistically significant differences 

between boys and girls on two main variables. As reflected in Table 4, girls were rated 

significantly higher than boys in Behavioral Inhibition and Adolescent Anxiety (at 15 

years). Thus, Sex was included in each of the proposed models predicting Adolescent 

Anxiety. 

Table 4 

Means, Standard Deviations and t scores of the Main Study Variables as afunction of 
Sex 
Variable Boys Girls t (dt) 

Behavioral 7.50 (1.52) 7.75 (1.56) (815) = -2.310* 
Inhibition 
(54M) 

Paternal 16.09 (4.76) 16.54 (5.52) (722) = -1.169 
Anxiety (l2Y) 

Paternal 16.46(4.81) 16.24 (4.89) (698) = .622 
Anxiety (15Y) 

Maternal 17.44 (5.72) 17.39 (5.37) (l 0 19) = .144 
Anxiety (12Y) 

Maternal 17.86 (5.62) 17.81 (5.78) (972) = .146 
Anxiety (15Y) 

Parental 21.92 (5.78) 22.54 (5.45) (998) = -1.730 
Control (12Y) 

Parental 17.20 (5.06) 17.54 (5.00) (947) = -1.019 
Control (15Y) 

Adolescent 3.48 (3.26) 3.69 (3.23) (1023) = -1.050 
Anxiety (12Y) 

Adolescent 3.06 (2.90) 3.77 (3.12) (972) = -3.612*** 
Anxiety (15Y) 

Note: *p < .05. **p < .01. ***p < .001. 54M = 54 months. 12Y = 12 years. 15Y = 15 
years. 
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Zero order correlations were calculated between all the main study variables and 

are shown in Table 5. 

Table 5 

Zero order correlations for the Main Study Variables 

Variable 2 3 4 S 6 7 8 9 

I. Behavioral .07 -.04 .07 .041 .026 -.027 .10** .10** 
Inhibition 
('14M) 
2. Paternal .SO** .2S** .17** -.02 .01 .2S** .22** 
Anxiety (12Y) 

3. Paternal .19** .22** -.01 -.03 .19** .2S** 
Anxiety (ISY) 

4. Maternal .48** -.01 -.02 .29** .26** 
Anxiety (12Y) 

S. Maternal -.01 .01 .22** .26** 
Anxiety (ISY) 

6. Parental .39** .OS .OS 
Control (12Y) 

7. Parental .06 .07* 
Control (ISY) 

8. Adolescent .61 ** 
Anxiety (12Y) 

9. Adolescent 
Anxiety (ISY) 

* P < .05. ** p < .01. 54M = 54 months. 12Y = 12 years. 15Y = 15 years. 

Associations of Behavioral Inhibition, Parental Anxiety, and Parental Control 

with Adolescent Anxiety 

The first part of hypothesis one was that Behavioral Inhibition (at 54 months) 

would be positively related to Adolescent Anxiety at 12 and 15 years. This part of the 

hypothesis was supported by the data. The second part of this hypothesis was that each of 

the main independent study variables measured at 12 and 15 years old would be 

positively associated with concurrent ratings of Adolescent Anxiety. This part of the 
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hypothesis was mostly supported at age 12. Scores for all of the variables at age 12 years 

were significantly correlated with Adolescent Anxiety at age 12 except for Parental 

Control. When adolescents were 15, all of the variables from age 15 years were 

significantly correlated with concurrent ratings of Adolescent Anxiety. 

A paired-samples t-test was conducted to detect differences between the main 

study variables from 12 (Time 1) to 15 years (Time 2) except Behavioral Inhibition 

which was measured only at age 41i years. As shown in Table 6, Maternal Anxiety 

increased significantly from Time 1 (M = 17.38, SD = 5.54) to Time 2 (M = 17.86, SD = 

5.72), t (590) = -2.558,p = .011. Parental Control decreased significantly from Time 1 

(M = 22.23, SD = 5.63) to Time 2 (M = 17.37, SD = 5.02), t (912) = 24.777,p < .001. 

Also of note were longitudinal scores for Adolescent Anxiety. Although the results were 

not quite statistically significant (p = .070), Adolescent Anxiety showed a trend of 

decreasing from Time 1 (M = 3.60, SD = 3.26) to Time 2 (M = 3.43, SD = 3.06). 

Table 6 

Longitudinal Paired Samples Mean d(fJerences. Standard Deviations, and t Scores of the 
Main Study Variables 
Paired Variables Mean SD t (dt) 

Difference 
Paternal Anxiety (12YI15Y) 

Maternal Anxiety (12YI15Y) 

Parental Control (l2YI15Y) 

-.025 4.920 (590) = -.124 

-.478 5.755 (949) = -2.558* 

4.824 5.882 (912) = 24.777*** 

Adolescent Anxiety (12YI15Y) .164 2.790 (952) = 1.811 

Note: *p < .05. **p < .01. ***p < .001. 

Structural Equation Modeling Analyses 
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To test hypothesis two and three, SEM using path analysis was used. The 

exogenous variables in the models were Behavioral Inhibition (measured at 54 months), 

Maternal Anxiety (measured at 12 years), and Paternal Anxiety (measured at 12 years). 

Because of their links to Adolescent Anxiety, Race/Ethnicity, Family Income at 12 years, 

and Sex were also included in the proposed model as exogenous variables. The 

endogenous variables were Parental Control (at 12 and 15 years), Maternal Anxiety (15 

years), Paternal Anxiety (15 years), and Adolescent Anxiety (at 12 years and 15 years). 

All of the variables were observed or directly measured variables. The exogenous and 

endogenous variables were the same for the both the mediated and moderated models of 

adolescent anxiety. 

To determine which model provided the best fit with the data, several different fit 

indices were used: the normed-fit index (NFl), the comparative fit index (CFI), the 

Tucker-Lewis Index (TLI) and root mean square error of approximation (RMSEA). 

Values for the NFl, CFI, and TLI greater than .95 are considered acceptable thresholds 

for good fit (Hooper, Coughlan & Mullen, 2008). To be considered a good fit by the 

RMSEA statistic, values should optimally be below .05 (Hu & Bentler, 1999), with .07 

being viewed as the absolute upper limit (Steiger, 2007). Chi square was also used as a 

fit measure and should ideally be non-significant when the sample size is between 75 and 

200 and approach significance for sample sizes larger than 200 as in the current study 

(Bollen & Long, 1993; Schumacker & Lomax, 2004). 

Path Analysis: Mediated Model of Adolescent Anxiety 

My second hypothesis was that the mediated model of adolescent anxiety (Figure 

1) will best fit the data. Specifically, this model proposes mediation relationships at two 
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time points: 1) Parental Control measured at 12 years will mediate the relationships 

between Behavioral Inhibition ( 54 months) and Adolescent Anxiety ( 12 years), Paternal 

Anxiety (12 years) and Adolescent Anxiety (12 years), and Maternal Anxiety (12 years) 

and Adolescent Anxiety (12 years); and 2) Parental Control measured at 15 years will 

mediate the relationship between Behavioral Inhibition (54 months) and Adolescent 

Anxiety ( 15 years), Paternal Anxiety ( 15 years) and Adolescent Anxiety ( 15 years), and 

Maternal Anxiety ( 15 years) and Adolescent Anxiety (15 years). Fit indices for the 

model indicate a good fit (NFl = .97. CFI = .99, TLI = .97, RMSEA = .02). The model, 

with significant paths only, is shown with standardized coefficients in Figure 3. The chi-

square test approaches significance, X2(25) = 39.84, P = .030, which is satisfactory given 

the sample size (Schumacker & Lomax, 2004). 
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Fig. 3: Significant path estimates with standardized coefficients for the mediated model 
of adolescent anxiety 
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Results indicate that Paternal Anxiety at 12 years (/3 = .187, p < .001) and 

Maternal Anxiety at 12 years (/3= .224,p < .001) were directly associated with 

Adolescent Anxiety at 12 years such that adolescents who had either a father or mother 

with higher anxiety symptoms were more likely to exhibit anxiety symptoms. At 15 

years, results indicated that Paternal Anxiety at 15 years (/3= .135,p < .001), Maternal 

Anxiety at 15 years (/3= .120,p < .001), Adolescent Anxiety at 12 years (/3= .559,p < 

.001) and Sex (/3= .093,p < .001) directly predicted Adolescent Anxiety at 15 years, 

such that girls, adolescents with higher anxiety at 12 years old, and those with either a 

father or mother with higher anxiety symptoms exhihited more anxiety symptoms at 15. 

Neither Behavioral Inhibition at 54 months nor Parental Control at 12 years or 15 years 

were associated with Adolescent Anxiety at 12 or 15 years. Family Income at 12 years 

(/3 = -.07 L p = .036) predicted Paternal Anxiety at 15 years such that fathers in lower 

income families demonstrated more anxiety symptoms. Additionally, Paternal Anxiety at 

12 years (/3= .499,p < .001) predicted Paternal Anxiety at 15 years such that fathers with 

higher levels of previous anxiety displayed higher current levels of anxiety. Family 

Income at 12 years (/3 = .120, P < .001) predicted Maternal Anxiety at 15 years such that 

mothers from lower income families demonstrated more anxiety symptoms. Maternal 

Anxiety at 12 years (/3 = .460, p < .001) predicted Maternal Anxiety at 15 years such that 

mothers with higher levels of previous anxiety displayed higher current levels of anxiety. 

Standardized and un standardized estimates for all paths are presented in Table 7. 

To test potential significant mediation effects by estimating asymmetric 

confidence limits (hypothesis 3), the PRODCLIN program (PRODCLIN; MacKinnon, 

Fritz, Williams, & Lockwood, 2007) was used. Compared with other widely used 
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mediation testing methods, this procedure has been shown to generate the most accurate 

confidence limits (MacKinnon, & Fairchild, 2009; MacKinnon & Fairchild, 2010). The 

mediation model is significant if the range of the confidence limits (upper and lower) 

produced by PRO DC LIN does not include zero. 

For this model, Parental Control was evaluated as a potential mediator between 

Paternal Anxiety, Maternal Anxiety, and Behavioral Inhibition and Adolescent Anxiety at 

both 12 years and 15 years, yielding six separate possible mediation scenarios. 

Hypothesis three was partially accepted because although data fit the model the well, 

none of the six potential mediation scenarios was consistent with a statistically significant 

mediation effect as they all produced upper and lower 95% confidence intervals that did 

include zero. 

Table 7 

Mediated Model of Adolescent Anxiety SEM Path Analysis Estimates 
Parameter Un standardized SE Standardized 

BI (54M) ~ AA (12Y) .137 .073 .065 

PA (12Y) ~ AA (l2Y) .116*** .022 .187 

MA (12Y) ~ AA (12Y) .131 *** .018 .224 

PC (l2Y) ~ AA (12Y) .029 .017 .050 

FI (12Y) ~ AA (12Y) .000 .000 .055 

BI (54M) ~ PC (l2Y) .144 .135 .040 

PA (l2Y) ~ PC (12Y) -.055 .041 -.051 

MA (l2Y) ~ PC (l2Y) -.018 .034 -.018 

FI (12Y) ~ PC (l2Y) .000*** .000 -.111 

BI (54M) ~ AA (l5Y) .065 .058 .034 

PA (15Y) ~ AA (15Y) .083*** .018 .135 

MA (15Y) ~ AA (15Y) .063*** .014 .120 
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PC (l5Y) ~ AA (15Y) .023 .015 .039 

AA (l2Y) ~ AA (15Y) .517*** .024 .559 

SEX ~ AA (15Y) .560*** .150 .093 

FI (12Y) ~ AA (15Y) .000 .000 .018 

BI (54M) ~ PC (15Y) -.125 .115 -~038 

PA (15Y) ~ PC (l5Y) -.038 .036 -,037 

MA (15Y) ~ PC (15Y) .007 .027 .008 

PC (l2Y) ~ PC (15Y) .354*** .027 .396 

PA (12Y) ~ PA (15Y) .465*** .032 .499 

FI (l2Y) ~ PA (15Y) .000* .000 -.071 

FI (12Y) ~ MA (15Y) .000*** .000 -;106 

MA (12Y) ~ MA (l5Y) .474*** .029 .460 

Note: *p < .05. **p < .01. ***p < .001. 54M = 54 months.'12Y = 12 years. 15Y = 15 
years. BI = Behavioral Inhibition. PC = Parental Control. P A = Paternal Anxiety. MA = 
Maternal Anxiety. FI = Family Income. 

Path Analysis: Moderated Model 0.( Adolescent Anxiety 

The moderated model of adolescent anxiety (Figure 2) proposes moderation 

relationships at two time points: 1) Parental Control measured at 12 years will moderate 

the relationship between Behavioral Inhibition (54 months) and Adolescent Anxiety (12 

years), Paternal Anxiety (12 years) and Adolescent Anxiety (12 years), and Maternal 

Anxiety ( 12 years) and Adolescent Anxiety (12 years); an~ 2) Parental Control measured 

at 15 years will moderate the relationship between BehaviQral Inhibition (54 months) and 

Adolescent Anxiety (15 years), Paternal Anxiety (15 years;) and Adolescent Anxiety (15 

years), and Maternal Anxiety (15 years) and Adolescent Arxiety ( 15 years). The model, 

with significant paths only, is shown with standardized co¢fficients in Figure 4. 
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Fig. 4: Significant path estimates with standardized coefficients for the moderated model 
of adolescent anxiety 

Fit indices for the model are inadequate and indicate a poot fit (NFl = .73, CFI = .73, TLI 

= .57, RMSEA = .190). The chi-square test does not appro~ch significance also 

suggesting poor fit, l(94) = 4335.45,p < .00. Because of the inadequate model fit, no 

conclusions about potential moderation relationships can b~ made from this model and 

hypothesis four is rejected. Standardized and unstandardized estimates for all paths are 

presented in Table 8. 

Table 8 

Moderated Model of Adolescent Anxiety SEM Path Analysiis Estimates 
Parameter Unstandardized . SE Standardized 

BI (54M) ~ AA (l2Y) .043 , .213 .023 

PA (l2Y) ~ AA (l2Y) -.078 · .092 -.141 

MA (12Y) ~ AA (12Y) .321 *** • .092 .606 

PC (l2Y) ~ AA (l2Y) -.006 .122 -.007 

FI (l2Y) ~ AA (l2Y) .000* , .000 -.061 

BI (54M) x PC (12Y) ~ AA (12Y) .004 .008 .074 
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PA (12Y) x PC (12Y) ~ AA (12Y) .009* .004 .434 

MA (12Y) x PC (12Y) ~ AA (12Y) -.008** • .004 -.418 

BI (54M) ~ AA (l5Y) .032 .065 .019 

PA (15Y) ~ AA (l5Y) .038 .068 .063 

MA (15Y) ~ AA (15Y) .048 .052 .092 

PC (15Y) ~ AA (15Y) -.060 .086 -.089 

AA (l2Y) ~ AA (15Y) .520*** .024 .572 

SEX ~ AA (15Y) .568*** .150 .097 

FI (12Y) ~ AA (15Y) .000 .000 .014 

BI (54M) x PC (15Y) ~ AA (15Y) .002 .. 003 .040 

PA (15Y) x PC (15Y) ~ AA (15Y) .003 .004 .121 

MA (15Y) x PC (15Y) ~ AA (15Y) .001 .. 003 .042 

Note: *p < .05. **p < .01. ***p < .001. 54M = 54 months. 12Y = 12 years. 15Y = 15 
years. BI = Behavioral Inhibition. PC = Parental Control. PA = Paternal Anxiety. MA = 
Maternal Anxiety. FI = Family Income. 

59 



CHAPTER 4 

DISCUSSION 

The current study examined the prediction of anxiety symptoms over time during 

developmentally significant periods - the transition to mid4le school (12 years old) and 

the transition to high school (15 years old). Specifically, concurrent relationships 

between child behavioral inhibition, paternal anxiety, maternal anxiety, and parental 

control and adolescent anxiety each time point were identifled and two different models 

of adolescent anxiety, a mediated model of adolescent anxiety and a moderated model of 

adolescent anxiety were compared to determine which bett~r fit the data from the NICHD 

SECCYD. 

Hypothesis One: Joint Relationships 

The first purpose of this study was to determine the, extent to which child 

behavioral inhibition, paternal anxiety, maternal anxiety, and parental control predicted 

concurrent levels of adolescent anxiety. The first part of hypothesis one was that each of 

the main study independent variables measured will be positively associated with 

adolescent anxiety. 

The first part of hypothesis one was mostly confirrned when adolescents were 12 

years old. Behavioral inhibition (at age 4 Yz years), patern&l anxiety, and maternal 

anxiety were significantly correlated with concurrent levels of adolescent anxiety; 

parental control was not correlated with adolescent anxiety at age 12. The second part of 

60 



hypothesis one was confirmed in that at 15 years old behavioral inhibition (at age 4 Yz 

years), paternal anxiety, maternal anxiety, and parental control were all significantly 

correlated with concurrent levels of adolescent anxiety. Th~se findings were consistent 

with the literature linking child behavioral inhibition, paternal anxiety, maternal anxiety, 

and parental control with adolescent anxiety (Chorpita & Barlow 1998; Greco & Morris 

2002; Lieb et ai., 2000; Rapee et ai., 2009). 

Adolescent anxiety and paternal anxiety were stable from 12 to 15 years, which 

was expected given previous research (Hirshfeld-Becker & Biederman, 2002; lorm, 

2000; Henderson, Korten, lacomb, Christensen & Rodgers, 1998; Last, Perrin, Hersen & 

Kazdin, 1996; Manassis et ai., 2004). On the other hand, maternal anxiety increased 

significantly from 12 to 15 years, and this was unexpected given the extant literature 

(Jorm, 2000). For example, Henderson and colleagues' (1998) cross-sectional study of 

2,725 people aged 18 to 79 years from the general population showed that women's 

anxiety symptoms declined significantly with age, but that men's anxiety tended to be 

more stable across the lifespan. Another cross-sectional study included 2,120 people 

aged 16 to 89 years and showed that anxiety scores declined with age for both sexes 

(Knight, Waal-Manning, & Spears, 1983). 

But why would maternal anxiety increase from 12 to 15 years? Perhaps the 

answer could be explained by considering the demographics of the mothers in the current 

study. By the time their adolescents reached 15 years, man~ of the mothers that remained 

in the study could be described as White, highly educated a:nd wealthy. Research 

suggests that despite highly successful careers in the workplace, women tend to prioritize 

the role as caregiver over wage earner while men tend to prioritize the role as wage 
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earner (Gati, Osipow, & Givon, 1995; Vermeulen & Minor~ 1998). Furthermore, the 

results of Craig's (2006) study of over 4,000 Australian households showed a disparity 

between mothers and fathers with mothers undertaking mote childcare responsibilities, 

spending more time multitasking and more time with their children. Schieman and 

colleagues' (Schieman, Milkie, & Glavin, 2009; Schieman, Whitestone, & Van Gundy, 

2006) "stress of higher status" hypothesis posits that more highly educated people are 

exposed to increasingly demanding workplace stressors and subsequently experience 

increased work-to-home conflict resulting in stress that overflows into family life. In 

fact, there are now more women in corporate America than ever before (U.S. Bureau of 

Labor Statistics, 2006). Census statistics show that women fill approximately 51 % of the 

executive, administrative and managerial positions in the United States - double the 

proportion of the same category from 30 years ago (U.S. Bureau of Labor Statistics, 

2006). It could be that mothers in the current study are experiencing increased anxiety 

based on the competing demands of the workplace and the home during a time period of 

increased workplace responsibility and wage earning. 

Research has also illustrated that more highly educated mothers tend to parent 

"harder" in the form of higher expectations and higher standards for themselves and their 

children than less educated mothers (Hays, 1996; Nelson, 1010). Indeed, Nomaguchi and 

Brown (2011) noted an increased likelihood of highly educated mothers to "be engaged 

in a labor-intensive, emotionally absorbing parenting methbd" (p. 621). It could be that 

the cumulative strain of attempting to meet self-imposed expectations and standards, 

coupled with the subsequent decrease in time for adult interpersonal relationships and 

personal time, may alternatively account for increased maternal anxiety. 
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Anxiety and Sex 

Although a paired samples t-test showed no difference in adolescent anxiety 

across the two time points, post-hoc paired samples t-tests comparing boys' and girls' 

anxiety revealed some sex differences. Although girl's anxiety did not change 

significantly from 12 years (M = 3.68, SD = 3.20) to 15 years (M = 3.80, SD = 3.13), 

boys' anxiety decreased significantly from 12 years (M = 3.38, SD = 3.15) to 15 years (M 

= 3.06, SD = 2.97), t (430) = 2.423,p = .016. Since longitudinal studies examining 

gender differences in anxiety are sparse (Rapee et aI., 2009), making a definitive 

conclusion about gender differences based on the literature can be difficult. One of the 

only studies that longitudinally assessed sex differences in anxiety was Roza, Marijke, 

Hofstra, van der Ende, and Verhulst's (2003) research that examined 1,580 children four 

to 16 years old. They found that both age and gender were associated with increased 

anxiety in that boys and younger children (four to 11 years old) were less likely to have 

anxiety symptoms and girls and adolescents (12 to 16 years old) were more likely to have 

anxiety symptoms. The current study's results are congrueht with the findings from the 

Roza et aI. (2009) study. 

While girls exhibited higher levels of anxiety than boys at both time points in the 

current study, an independent samples t-test comparing adolescent anxiety levels at 12 

years showed no significant difference between boys (M = 3.38, SD = 3.15) and girls (M 

= 3.68, SD = 3.20), confirming findings from Canino and colleagues' (2004) longitudinal 

study that showed no statistical differences in anxiety by gender. However, at 15 years, 

girls (M = 3.80, SD = 3.13) exhibited significantly more adolescent anxiety than boys (M 

= 3.01, SD = 2.97), t (430) = -3.618,p < .000. While boys 'experienced less anxiety than 
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girls at both time points, the finding that boy's anxiety decreased as they got older 

contradicted Roza and colleagues' (2003) assertion that anxiety progressively increases 

as an individual enters middle to late adolescence. 

The statistical difference between boys' and girls' anxiety at 15 years suggests a 

combination of biological and environmental factors. For example, the experience of 

stressful life events has been linked in the literature to anxiety (Goodyer, Wright, & 

Altham, 1988; Murray, Creswell, & Cooper, 2009). Whether or not girls objectively 

experience more stressors than boys, starting in early adolescence and continuing through 

young adulthood, girls subjectively report experiencing more stressors than boys 

(Compas, Howell, Phares, Williams, & Giunta. 1989; Wichstrom, 1999). One specific 

stressor, the different ways that boys and girls experience puberty as it pertains to body 

image, may playa factor in the gender differences in adolescent anxiety. Empirical 

evidence supports the notion that girls worry more than boys about appearance and 

weight after puberty (Barker & Galambos, 2003; Smolak, Levine, & Thompson, 2001). 

The increased cultural expectations and media attention regarding adherence to female 

body image standards could playa role in provoking worry among girls. In fact, research 

shows that the physical changes experienced by boys that are associated with puberty 

(e.g., increased height and muscle, deeper voice) are viewed as culturally positive while 

the physical changes experienced by girls that are associated with puberty (e.g., increased 

body weight and hip size) are predominantly viewed as culturally negative (Harter, 

2006). Given the fact that worry has been identified as a predictor of adolescent anxiety 

(Muris, Roelofs, Meesters, & Boomsma, 2004) one could assert that key pubertal changes 

accentuate the sex disparity in anxiety at age 15. However, sex differences in worry and 

64 



- --------------------------------

subsequent anxiety could also be accounted for by cognitive factors. For example, 

adolescent girls have been shown to be more aware of conflict in interpersonal 

relationships than adolescent boys (Laursen, 1996). Given that interpersonal conflict also 

increases through adolescence (Hankin & Abramson, 2001; Laursen, 1996), perhaps 

adolescent girls' concern or worry about friendships and decreasing interpersonal conflict 

may be an alternate explanation for the sex disparity. 

The differences between males' and female' anxiety at 15 years could also stem 

from measurement error in that the anxiety instrument used in the current study could be 

also measuring depression. Although depression and anxiety are distinct negative 

affective states, the clinical overlap in symptomology has been well documented in the 

literature (Clark & Watson, 1990; Gotlib & Cane, 1989; Lovibond & Lovibond, 1995). 

Indeed, in their analysis of the literature, Clark and Watson (1990) noted the high 

correlation between anxiety and depression scales across clinical and non-clinical 

populations (between .40 to .70) and that many depression and anxiety scales lack the 

specificity necessary to clearly identify whether depression or anxiety was being 

measured. Numerous studies have documented that depression rates among girls increase 

after age 13 and surpass boys who tend to exhibit stable levels of depression through the 

same developmental period (Cole, Martin, Peeke, Seroczynski, & Fier, 1999; Ge, Lorenz, 

Conger, Elder, & Simons, 1994; Wichstrom, 1999). The current study's findings of 

similar levels of anxiety at 12 years for boys and girls and statistically higher levels of 

anxiety for girls at 15 years mirror the findings in the aforementioned depression studies. 

Hypothesis Two: Mediated Model of Adolescent Anxiety 
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The second hypothesis was that the mediated model of adolescent anxiety would 

best fit the data from the National Institute of Child Health and Human Development 

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

the path analysis confirmed hypothesis two that the mediated model of adolescent anxiety 

best fits the data and is one possible explanation for the association between the variables 

in the study. 

Mediated Model: Paternal and Maternal anxiety 

At age 12 and 15, both paternal and maternal anxiety predicted concurrent levels 

of adolescent anxiety, confirming previous research showing strong associations between 

parent and child anxiety (Beidel & Turner, 1997; Biederman et aI., 2006; Fisak & Grills

Taquechel, 2007; Murray et aI., 2009). The results also indicated that paternal anxiety 

may be important in the development of adolescent anxiety, adding further support that 

both parents should be considered when seeking to understand adolescent anxiety. While 

previous research showed a positive correlation between parent and child anxiety, very 

few specifically examined associations between child and father anxiety. For example, in 

their literature review, Fisak and Grills-Taquechel (2007) identified 16 studies that 

examined the relationship between parental anxiety and child anxiety, but only four of the 

studies measured the unique contribution of paternal anxiety. 

Parental anxiety was also remarkably stable in the current study with paternal and 

maternal anxiety at 12 years predicting subsequent paternal and maternal anxiety at 15 

years. This finding was expected given the high percentage of adults exhibiting lifetime 

anxiety (Edwards et aI, 2009; Hirshfeld-Becker & Biederman, 2002; Gregory et aI., 2007; 

Kessler et aI., 1994). There is also some evidence that these relationships may be cross-
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predictive (e.g., maternal anxiety may predict paternal anxiety and vice versa). For 

example, one study of 51 9 pairs of spouses from the general population showed 

significant spousal association for lifetime presence of anxiety disorders (Galbaud du 

Fort, Bland, Newman & Boothroyd, 1998). 

Mediated Model: Family Income 

The results do not illustrate a direct path between family income and adolescent 

anxiety at either time point. This finding is congruent with the bulk of the previous 

research that showed no direct association between family income and adolescent anxiety 

(Rapee et aI., 2009). The results do, however, indicate a negative relationship between 

parental anxiety and family income with family income predicting both paternal and 

maternal anxiety at 15 years. But why is the path from family income to paternal and 

maternal anxiety significant at 15 years only? 

Increased parental concern about the well-being of their children has been 

documented in the literature over the last decade (Farkas, Johnson, Dufett, Wilson, & 

Vine, 2002). It could be that social factors such as increased parental awareness of the 

excessive financial burden associated with securing academic, sports, and performing arts 

success (e.g., private school tuition, summer camps, equipment, college tuition on the 

horizon), coupled with the pressure created by increased financial demands of the 

maturing adolescent at 15 years old (e.g., car, clothes, social activities), create the 

conditions for increased levels of parental anxiety. This parent -child interaction may 

then be viewed as circular in that an adolescent's financial desires (e.g., desire for 

expensive goods and services) may increase the likelihood of parental anxiety (e.g., 

increased worry about meeting these financial needs) which in tum increases the 
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likelihood of adolescent anxiety (e.g., through parental modeling of anxiety symptoms). 

This hypothesized explanation is in line with previous research showing that anxiety may 

be transmitted through bi-directional parent-child interactions (Moore, Whaley, & 

Sigman, 2004). 

The current results also show family income was directly associated with parental 

control at 12 years such that families with higher incomes exhibited higher levels of 

concurrent parental control. This finding was surprising given previous research showing 

higher levels of parental control among lower income families when compared to 

families from middle or high socioeconomic backgrounds (Hoff, Laursen, & Tardif, 

2002). However, research suggests that families with higher incomes and education 

levels have fewer children (Becker, 1981; Edin & Kefalas, 2005), and, as such, may have 

more financial resources and time to control their children's environments and activities. 

Indeed, the pop-culture term "helicopter parent" has been coined by the media to 

stereotypically describe higher educated, over-controlling, upper-middle-class parents 

who "hover" over their children's every move from birth through their college years 

(Gibbs, 2009; Marano, 2004). Research supports the existence of "helicopter parents" 

(Hoover, 2008; Lum, 2006). In fact, problems created by helicopter parents have caused 

colleges and universities to employ full-time "parent coordinators" to deal with the 

problems created by these parents' constant questions and concerns (Lum, 2006). It 

could be that for helicopter parents, 15 years old is the key time point where a highly 

involved approach to parenting crosses the line of healthy parental involvement and 

moves towards overcontrol as the adolescent progresses through high school and into 

college. 
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Mediated Model: Behavioral Inhibition 

Although behavioral behavioral inhibition was significantly correlated with 

adolescent anxiety at both time points, behavioral behavioral inhibition was not directly 

or indirectly associated with adolescent anxiety when put into the full model. This 

finding was somewhat surprising given that behavioral behavioral has been identified as 

one of the chief risk factors for the development of anxiety disorders (Chorpita & 

Barlow, 1998; Gar, Hudson, & Rapee, 2005; Hudson & Rapee, 2004; Rapee et aI., 2009). 

This finding may reflect the multi-finality of temperament. In other words, just because a 

child at 4 Yz years exhibits a collection of behaviors that suggests a behaviorally inhibited 

temperament does not necessarily mean that the child will develop anxiety as an 

adolescent. Congruent with temperament research pointing to the importance of 

interactions between temperament and context (Degnan & Fox, 2007; Rothbart, 

Derryberry & Posner, 1994), these results suggest that between four and 15 years old, 

children experience unique combinations of environmental stimuli that either buffer 

against or increase the likelihood of developing anxiety. Although the temperamental 

characteristic of behavioral inhibition is fairly stable, there is empirical evidence of 

discontinuity in behavioral inhibition for some individuals between childhood and 

adolescence (Kerr, Lambert, Stattin, & Klackenberg-Larsson, 1994; Sanson et a!., 1996). 

Perhaps assessing behavioral inhibition at a later time point would have resulted in a 

significant path to adolescent anxiety. 

Mediated Model: Parental Control 

Given the abundant empirical evidence connecting parental control and anxiety 

(Rapee, 2009; McLeod et a!., 2007, Greco & Morris, 2002), the finding that parental 
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control was not a significant unique predictor of adolescent anxiety at either 12 or 15 

years was unexpected. Also, parental control was not significantly correlated with 

adolescent anxiety at 12 years and only weakly (but significantly) correlated with 

adolescent anxiety at 15 years, and this was contrary to my hypothesis. There are several 

possible reasons for these findings. 

First, parental control was assessed via questionnaire filled out by adolescents, 

and not by observation. While measuring parental control with observational methods 

does have drawbacks and is not necessarily the "gold standard," the literature does 

indicate that observational studies provide stronger support for the association between 

parental control and adolescent anxiety (Bogels & Brechman-Toussaint, 2006; Moore, 

Whaley & Sigman 2004; Wood et aI., 2003). In other words, adolescent self-report 

creates the possibility that the adolescent's perception of parenting may not represent the 

actual parenting that's occurring in the household. Additionally, the questionnaire used 

did not ask adolescents to specify the parent for whom they were basing their answers. 

Thus, it is possible that some adolescents may have based their answers about parental 

control on their mother's parenting behaviors, while others may have based it on their 

father's parenting behaviors, and others may have based their answers on a combination 

of both their mother's and father's parenting behaviors. Indeed, research shows that 

fathers tend to be more autonomy granting than mothers, and mothers tend to exhibit 

more controlling parenting behaviors (Paquette, 2004; Popenoe, 1996; van der Bruggen, 

Starns, & Bogels, 2008). Thus, the parent for whom the adolescent chose to base the 

responses may have had a powerful impact on the results of the current study. 

Additionally, given the field's lack of clear conceptualization of the construct of parental 
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control, the current results may bring into question the construct validity of both this 

instrument and others used to measure parental control in that they may not be measuring 

both elements of parental control (behavioral control and psychological control). 

Also of note was the current study's finding that parental control and adolescent 

anxiety were correlated at 15 years. but not 12 years. It could be that adolescents view a 

specific parenting behavior (e.g., "how late you can stay up on a school night") as 

appropriate parental control and monitoring at 12 years old and as inhibiting adolescent 

independence and parental overcontrol at 15 years old, resulting in a higher correlation 

with adolescent anxiety at 15 years. Concurrently, parental control decreased 

significantly from 12 to 15 years. In fact, when examining paired samples, parental 

control showed a significant mean decrease of 4.82 from 12 to 15 years - which could be 

considered developmentally appropriate (Baumrind, 1991). Taken together, these results 

suggest that parents who failed to adjust their levels of parental control to the 

developmental level of their adolescents as they mature inhibited their adolescents' 

ability to "personally influence events and outcomes in one's environment," (Chorpita & 

Barlow, 1998, p. 5) resulting in an increased likelihood of adolescent anxiety at 15 years. 

Hypothesis Three: Assessing Mediation 

Hypothesis three was that parental contro1 would partially mediate the 

associations between behavioral behavioral inhibition and parental (maternal and 

paternal) anxiety and adolescent anxiety at 12 and 15 years. Although a mediated effect 

was not found in any of the six potential mediation scenarios using the PRODCLIN 

computer program, the overall fit of the model provides some evidence for the 

hypothesized mediation relationships (Fairchild & McQuillin, 2010; James, Mulaik, & 
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Brett, 2006). The current results support previous research where parental control was 

shown to mediate the relationship between parental anxiety and subsequent child anxiety 

(Edwards, Rapee, & Kennedy, 2009; Harvison, Chapman, Ballash & Woodruff-Borden, 

2008; McLeod et aI., 2007). 

Hypothesis Four: Assessing Moderation 

Hypothesis four was exploratory in nature and was that parental control may 

moderate the associations between behavioral inhibition and Parental (maternal and 

paternal) anxiety and adolescent anxiety at 12 and 15 years. That is, adolescents with 

higher behavioral inhibition and whose parents have higher Parental (maternal and 

paternal) anxiety levels will display more adolescent anxiety when their parents display 

more controlling behaviors. In regard to behavioral inhibition, several researchers 

suggested that behavioral inhibition may be moderated by overprotective parenting 

(Manassis et aI., 2004). Results from the current study, however, did not confirm 

moderation. 

In regard to parental control, van der Bruggen and colleagues' (2008) meta

analysis examining the moderating effects of parental control on the relationship between 

parental anxiety and child anxiety showed a non-significant relationship (d = .08). While 

the effect size was not significant when including all 23 studies from the aforementioned 

meta-analysis, small but significant effects were found in studies with children under the 

age of 10, in studies where parental control was assessed with a discussion task, and in 

samples with an over-representation of boys (van der Bruggen et aI., 2008). Therefore, 

the second purpose of examining a moderated model of adolescent anxiety was to 

determine if moderation would occur under the conditions of the current study. In other 
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words, one purpose of this study was to determine whether or not a moderating effect 

would occur with a sample of adolescents (instead of children under the age of 10), when 

parental control was assessed via adolescent questionnaire (instead of with a discussion 

task), and in a sample with equal representation between the sexes (instead of an 

overrepresentation of boys). The inadequate model fit of the moderated model of 

adolescent anxiety confirms the results of the van der Bruggen and colleagues' (2008) 

meta-analysis in that there was no evidence of significant moderation relationships. 

Limitations 

The current study contained several limitations. First, assessing behavioral 

inhibition at 4 Y2 years does not taken into account changes in behavioral inhibition that 

may have occurred later in the child's development. Second, despite the large sample 

size, participants in the current study tended to be white, more highly educated, and to 

have higher family incomes, somewhat limiting the generalizability of the findings. 

Third, while the behavioral control aspect of parental control was assessed in the current 

study, the psychological control component of parental control was not, thus limiting the 

conclusions that can be made as they pertain to parental control. Fourth, the 

questionnaire measuring parental control did not ask adolescents to fill out two separate 

questionnaires to catalog the controlling behaviors of each parent. Mothers' and fathers' 

controlling behaviors may be quite different (Simons & Conger, 2007), yet there was no 

way to determine if the adolescents' answers reflected the controlling behaviors of their 

mother only, their father only, or an average of both. Fifth, the current study was not 

experimental by design and therefore claims about causation cannot be made. Lastly, 

nearly 60% of unexplained variance in adolescent anxiety remains, suggesting that there 
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are additional environmental and/or biological factors that contribute to the etiology of 

adolescent anxiety. 

Implications 

The findings from this longitudinal examination of children from 4 Y2 to 15 years 

ascertain the key biological and environmental factors that work together to predict 

adolescent anxiety. Furthermore, the findings show that both adolescent and parental 

anxiety is moderately to highly stable over the period between 12 and 15 years, 

reinforcing the importance of early identification and treatment of anxiety. With new 

longitudinal research showing that earlier age of onset of anxiety disorders correlates 

with greater severity, worse course, and increased recurrence of anxiety over a 15 year 

time period (Ramsawh, Weisberg, Dyck, Stout & Keller, in press), interventions focused 

on preventing child and adolescent anxiety should be developed. 

One key environmental factor that emerged in this study, parental anxiety, 

indicates that selective clinical interventions geared toward ameliorating parental anxiety 

as a preventive measure for adolescent anxiety should be researched. Understanding the 

effects of parental anxiety on adolescent anxiety informs clinical practice and encourages 

collaboration between child and adult mental health providers. For example, an 

adolescent identified to have an anxiety disorder or subclinical anxiety symptoms could 

trigger parental involvement in the form of a joint parental/child anxiety treatment plan. 

By involving the parents in the intervention, the parents would preferably accept and 

reinforce the positive changes made by their adolescent while simultaneously acquiring 

skills that will help them overcome their own anxiety and prevent relapse. Indeed, 

previous research has documented that involving parents in their children's anxiety 
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treatment has proven to be more efficacious than not involving them (Bernstein, 

Borchardt, & Perwien, 1996). Future experimental research that compares adolescent 

anxiety outcomes with and without concurrent parental anxiety treatment would be ideal. 

The finding that paternal and maternal anxiety at 12 years predicted subsequent 

paternal and maternal anxiety at 15 years could be explored. There is some evidence that 

the relationship between paternal and maternal anxiety may be cross-predictive (e.g., 

maternal anxiety may predict paternal anxiety and vice versa). For example, one study of 

519 pairs of spouses from the general population showed significant spousal association 

for lifetime presence of anxiety disorders (Du Fort, Bland, Newman & Boothroyd, 1998). 

Although the possible cross-predictive nature of these relationships was not taken into 

account for the current study, future models of adolescent anxiety could do so. 

Results from this study also show the importance of accounting for father 

behavior in the transmission of adolescent anxiety disorders, something that has not been 

done consistently in the literature (Bagels & Phares, 2008). With the 20 year trend of 

increased father involvement in raising children and adolescents (Pleck & Masciadrelli, 

2004), future studies need to consider paternal parenting behaviors as they pertain to the 

etiology of adolescent anxiety. 

The findings from this study also have several implications for parenting 

practices. First, parents should be aware of the child characteristics that may increase 

vulnerability for adolescent anxiety such as sex and age of the adolescent. For example, 

parents should pay special attention to anxiety symptoms in their adolescent girls as they 

mature through mid-to-late adolescence, as girls in this developmental period appear to 

be more vulnerable for the development of anxiety than boys. Findings from this study 
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also suggest that parents periodically re-examine the levels of parental control that they 

exert on their adolescents to ensure that the level of control is developmentally 

appropriate because overcontrolling parenting behaviors may promote adolescent 

anxiety. 

In conclusion, the current study demonstrates associations between child 

behavioral inhibition, paternal anxiety, maternal anxiety, parental control and adolescent 

anxiety and suggests that they predict adolescent anxiety at 15 years. This study also 

indicates that earlier levels of adolescent and parental anxiety predict later levels of 

adolescent and parental anxiety and that parental anxiety symptoms have implications for 

concurrent and future levels of adolescent anxiety. Further research concerning the risk 

and protective factors as they relate to the etiology of adolescent anxiety should be 

explored to positively guide therapeutic interventions and shape appropriate parental 

behaviors. 
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APPENDICES 

APPENDIX A 

Children's Behavioral Questionnaire 
(CBQ; Rothbart, Ahadi, & Hershey, 1994) 

On the next several pages you will see a set of statements that describe children's 
reactions to a number of situations. We would like you to tell us what your 4 1/2 year
old's reaction is likely to be in those situations. Of course, there are no "correct" ways of 
reacting; children differ widely in their reactions, and it these differences we are trying to 
learn about. Please read each statement and decide whether it is a "true" or "untrue" 
description of your 4 112 year-old's reaction within the past six months. Use the following 
scale to indicate how well the statement describes your 4 112 year-old: 

Circle # if the statement is: 

1 .................................. extremely untrue of your 4 1/2 year-old 
2 .................................. quite untrue of your 4 1/2 year-old 
3 .................................. slightly untrue of your 4 112 year-old 
4 .................................. neither true nor false of your 4 1/2 year-old 
5 .................................. slightly true of your 4 1/2 year-old 
6 .................................. quite true of your 4 1/2 year-old 
7 .................................. extremely true of your 4 112 half year-old 

If you cannot answer one of the items because you have never seen your 4 1/2 year-old in 
that situation, for example if the statement is about your 4 112 year-old's reaction to your 
singing and you have never sung to your 4 1/2 year-old, then circle 8 (Not Applicable). 
Please be sure to circle a number for every item. 

My 4 112-year-old: 

Shyness items (Note: * = Reverse scored): 
3. Sometimes prefers to watch rather than join other children playing 
*8. Seems to be at ease with almost any person 
14. Gets embarrassed when strangers pay a lot of attention to herlhim 
* 18. Acts very friendly and outgoing with new children 
*22. Joins others quickly and comfortably, even when they are strangers 
28. Is sometimes shy even around people slhe has known a long time 
33. Sometimes seems nervous when talking to adults slhe has just met 
39. Acts shy around new people 
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*45. Is comfortable asking other children play 
* 51. Talks easily to people 

Fear items (Note: * = Reverse scored): 
*5. Is not afraid oflarge dogs and/or other animals 
21. Is afraid of loud noises 
*23. Doesn't worry about injection by the doctor 
*26. Is not afraid of the dark 
31. Is afraid of fire 
34. Is very frightened by nightmares 
52. Is afraid of the dark 
*55. Is rarely frightened by "monsters" seen on TV or at movies 
*63. Is not afraid of heights 
*70. Is rarely afraid of sleeping alone in a room 
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APPENDIX B 

Child Behavior Checklist-Anxiety Scale 
(CBCL-A; Kendall et al., 2007) 

Below is a list of items that describe children and youths. For each item that describes 
your child now or within the past six months, please circle the 2 if the item is very true or 
often untrue of your child area. Circle the 1 if the item is somewhat or sometimes true of 
your child. If the item is not true of your child, circle the O. Please answer all items as 
well as you can, even if some do not seem to apply to your child. 

a = Not True (as far as you know) 
1 = Somewhat or Sometimes True 
2 = Very True or Often True 

9. Cannot get his/her mind off certain thoughts 
11. Clings to adults or too dependent 
29. Fears certain animals, situations, or places other than school 
30. Fears going to school 
31. Fears he/she might think or do something bad 
32. Feels he/she has to be perfect 
45. Nervous, high-strung, or tense 
46. Nervous moments or twitching 
50. Too fearful or anxious 
55a. Aches or pains 
55b. Headaches 
55c. Nausea, feels sick 
55f. Stomachaches or cramps 
71. Self-conscious or easily embarrassed 
75. Shy or timid 
112. Worries 
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APPENDIX C 

State-Trait Anxiety Inventory 
(STAI; Spielberger, Gorsuch. Lushene, Vagg, & Jacobs, 1983) 

Now we'd like to focus on your feelings during the past week. A number of statements 
that people use to describe themselves are given below. Read each statement and then 
circle the appropriate number to the right of the statements to indicate how you felt 
during the past week. There are no right or wrong answers do not spend too much time on 
anyone statement but give the answer that seems to describe your feelings best. 

1 = Not at all 
2 = Somewhat 
3 = Moderately 
4 = Very much 

Note: * = Reverse scored 

* 1. I felt calm. 
3. I was tense. 
*5. I felt at ease. 
7. I was worrying over possible misfortune. 
9. I felt nervous. 
11. I was jittery. 
* 13. I was relaxed. 
15. I was worried. 
* 17. I felt steady. 
19. I felt frightened. 
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APPENDIX D 

Parental Control and Autonomy 

This next set of questions about how decisions are made in your family. In your family, 
how you make most of the decisions about the following topics? 

1 - My parent(s) decide 
2 - My parents decide after discussing it with me 
3 - We decide together 
4 - I decide after discussing it with my parents 
5 - I decide all by myself 

1. How late you can stay up on a school night: 
2. Which friends you can spend time with: 
3. Which after-school activities you take part in: 
4. Whether you can go on an afternoon outing with a friend: 
5. How you dress: 
6. What you do with your money: 
7. What you watch on TV or whether you watch TV at all: 
8. Whether you take part in religious training or education: 
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