
How do symptoms of anxiety develop during adolescence? And how is 
adolescent anxiety development associated with other aspects of youth’s 
psychosocial functioning over time? 

Anxiety, the uncomfortable feeling that something bad might happen, is 
experienced by everyone in varying degrees throughout different periods of life. 
Adolescence, the developmental period between approximately ages 12 and 18 
that is characterized by major biological, psychological, and social changes, appears 
to be a particularly salient period to study anxiety development. 

This dissertation aimed to provide more insight into developmental patterns of 
adolescent anxiety in the normal population, as well as associations between 
adolescent anxiety development and other aspects of youth’s psychosocial 
functioning. Guided by a developmental psychopathological framework, the 
longitudinal studies in this dissertation addressed different forms of adolescent 
anxiety (i.e., global anxiety and specific forms of anxiety, such as Generalized 
Anxiety and Social Anxiety), different time frames from early to late adolescence, 
and a wide range of relevant psychosocial predictors, correlates, outcomes, and 
processes associated with adolescent anxiety development. Altogether, findings 
in this dissertation suggest that high levels of adolescent anxiety deserve serious 
attention from researchers and clinicians alike.
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1.1 GENERAL INTRODUCTION 
 

Anxiety, the uncomfortable feeling that something bad might happen, is experienced by everyone in 

varying degrees throughout different periods of life. Anxiety is the emotional state that arises when 

we foresee potential danger or threat (Barlow, 2002; Grupe & Nitschke, 2013; Muris, 2007). Some 

degree of anxiety is normal and adaptive, with several cognitive and physiological processes 

prompting us to take appropriate action in face of potential threat. However, when anxiety is not 

proportionate to the likelihood and severity of threat, it may become maladaptive and strongly 

interfere with individual functioning.  

Adolescence, a developmental period characterized by major biological, psychological, and 

social changes (Adams & Berzonsky, 2005; Brown & Larson, 2009; Klimstra, 2010; Laursen & Collins, 

2009; Steinberg & Morris, 2001), is a particularly salient developmental phase with respect to anxiety 

(Kendall & Ollendick, 2004). Anxiety is among the most prevalent forms of adolescent 

psychopathology in the general population (e.g., Fergusson, Horwood, & Lynskey, 1993; Kessler et 

al., 2012; Merikangas et al., 2010) and adolescent anxiety also appears to be quite persistent over 

time (e.g., Cohen, Cohen, & Brook, 1993; Gregory et al., 2007; Kim-Cohen et al., 2003; Leikanger & 

Larsson, 2012; Pine, Cohen, Gurley, Brook, & Ma, 1998; Prenoveau et al., 2011). In addition, high 

levels of anxiety can have a large impact on adolescents’ everyday functioning. Adolescent anxiety 

has been associated with a wide range of psychosocial problems and negative outcomes on the 

short-term and the long-term, for example with respect to the parent-child relationship (Bögels & 

Brechman-Toussaint, 2006; McLeod, Wood, & Weisz, 2007), peer interactions and social adjustment 

(Essau, Lewinsohn, Olaya, & Seeley, 2014; Kingery, Erdley, Marshall, Whitaker, & Reuter, 2010), and 

educational achievement (Van Ameringen, Mancini, Farvolden, 2003).  

The general aim of this dissertation is to advance current knowledge on the development of 

anxiety in adolescence, by looking into the diverse nature of this development. For this purpose, we 

employ an integrative developmental framework to guide six empirical longitudinal studies in this 

dissertation, each addressing one of three salient issues related to adolescent anxiety development 

(see Figure 1.1). Specifically, the first aim of this dissertation is to describe developmental patterns of 

anxiety and individual differences in these patterns across the transition from childhood to 

adolescence and throughout adolescence, as well as examine their concurrent associations with 

psychosocial functioning in several important developmental domains. The second aim of this 

dissertation is to explore individual vulnerabilities that may be associated with adolescent anxiety 

development. The third aim of this dissertation is to examine how aspects of adolescents’ 

relationships with parents and peers (i.e., social processes) are associated with adolescent anxiety 

development.  
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Figure 1.1. Graphical Overview of this Dissertation 
 

 

1.2 GUIDING THEORETICAL FRAMEWORK: DEVELOPMENTAL PSYCHOPATHOLOGY 
 

A multitude of theoretical models have been proposed to describe and explain the development, and 

to a lesser degree the maintenance, of youth anxiety. In this dissertation, we rely on the integrative 

framework of developmental psychopathology. Most models on adolescent anxiety development 

emphasize one specific key vulnerability, for example temperamental traits such as behavioral 

inhibition or negative affectivity (Hirshfeld et al., 1992; Lonigan, Philips, Wilson, & Allan, 2011; 

Rosenbaum et al., 1993), early attachment experiences (Bowlby, 1973, 1980; Brumariu & Kerns, 

2010; Manassis, 2011), or parenting practices such as overprotective/intrusive or negative/critical 

parenting (Bögels & Brechman-Toussaint, 2006; McLeod, Wood, et al., 2007; Rapee, 1997). It is 

however increasingly recognized that the development of youth anxiety is influenced by multiple risk 

factors that interact with one another in complex ways over time (Barlow, 2002, Bosquet & Egeland, 

2006). Developmental psychopathology (Cicchetti & Rogosch, 1996, 2002; Rutter & Sroufe, 2000) is 

one of the leading integrative, multidisciplinary, developmental frameworks that focuses on this 

complex interaction (Muris, 2006).  
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Developmental psychopathology involves the study of basic processes and mechanisms 

underlying different developmental pathways to adaptation and maladaptation. Its goal is to 

understand the emergence and development of psychopathology and its relation to normative 

adaptation from an interdisciplinary, organizational perspective (Cicchetti & Rogosch, 2002; Rutter & 

Sroufe, 2000). Developmental psychopathology thereby recognizes the ongoing dynamic interplay 

that occurs between biological, psychological, and socio-environmental influences and prior levels of 

(mal)adaptation across time. This field is interested in continuity as well as discontinuity of behavior, 

and assumes that individuals exert an active role in directing the course of their development. In 

addition, development may lead to adaptive or maladaptive outcomes, but some outcomes may be 

adaptive in one context but maladaptive in another. Rather than imposing specific theoretical 

explanations, developmental psychopathology provides a developmental framework for combining 

various theories or approaches on the development and maintenance of anxiety throughout 

adolescence (Rutter & Sroufe, 2000).  

Guided by a developmental psychopathological framework, this dissertation aims to describe 

developmental patterns of adolescent anxiety as well as individual vulnerabilities and social 

processes associated with the development of adolescent anxiety. In this dissertation, adolescent 

anxiety is conceptualized as more global and diverse feelings of uneasiness about potential future 

threat (see Chapter 2) as well as composed of different, more specific forms (see Chapters 3 to 7). 

Commonly distinguished forms of adolescent anxiety include Generalized Anxiety, Panic, Separation 

Anxiety, Social Anxiety—which are all directly related to the anxiety disorders specified in the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 

2013), and School Anxiety—which is a serious problem in adolescence (Fremont, 2003; King & 

Bernstein, 2001). Generalized Anxiety symptoms are characterized by excessive, uncontrollable 

worry. Panic symptoms are characterized by unexpected and intense fear of catastrophe, which is 

often accompanied by several somatic symptoms such as sweating, lightheadedness, and increased 

heart rate and respiratory rate. Separation Anxiety symptoms involve an excessive concern about 

separation from home or from people to whom the individual has a strong emotional attachment 

(i.e., most often parents). Social Anxiety symptoms are characterized by persistent fear of social or 

performance situations in which the person is exposed to unfamiliar people or to possible scrutiny by 

others. Finally, School Anxiety symptoms refer to school-related anxiety and distress, which are often 

linked to school refusal. 
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1.3 DEVELOPMENTAL PATTERNS OF ADOLESCENT ANXIETY AND ASSOCIATED 
PSYCHOSOCIAL FUNCTIONING 
 

From a developmental view, anxiety symptoms are expected to rise and fall as youth move through 

different developmental phases and encounter new developmental tasks (Warren & Sroufe, 2004; 

Weems, 2008; Westenberg, Siebelink, & Treffers, 2001). Two salient developmental phases for 

youth’s anxiety development include (1) the transition from childhood to adolescence (i.e., the 

transition from elementary to secondary school) and (2) the entire adolescent period (i.e., from early 

to late adolescence), because adolescence is characterized by high prevalence and persistence of 

anxiety and strong associations with a wide range of domains of functioning. Longitudinal studies are 

necessary to accurately describe normal developmental patterns of anxiety in the general population 

throughout these developmental phases. Knowledge acquired from these studies is crucial for 

distinguishing between levels of anxiety that may be considered part of normal adolescent 

development and, at the same time, levels of anxiety that appear to deviate from these normal 

developmental trends in timing or severity and may thereby be considered abnormal.  

Whereas such studies provide essential information on global developmental patterns of anxiety 

over time, these studies provide only little information on heterogeneity (i.e., different subgroups of 

individuals) in developmental patterns of adolescent anxiety. Yet, adolescents are believed to show 

large individual differences in their anxiety trajectories (Cicchetti & Rogosch, 1996, 2002; Weems, 

2008). For example, some adolescents may show relatively low levels of anxiety throughout 

adolescence (suggesting relative good adjustment over time), whereas other adolescents may show 

initially low, but increasing levels of anxiety throughout adolescence (suggesting potential problems 

in one or more domains of adjustment). Longitudinal studies applying person-centered approaches 

that are specifically designed to examine individual differences in developmental patterns of 

adolescent anxiety are necessary to identify different subgroups of youth that may follow different 

developmental patterns of anxiety over time (Weems, 2008). It is important to gain further insight in 

to the existence of different anxiety trajectories throughout adolescence, as youth with similar levels 

of anxiety at any point in time may have very different developmental histories and may also show 

very different levels of anxiety later in time (i.e., principles of multifinality and equifinality in 

developmental psychopathology; Cicchetti & Rogosch, 1996; Rutter & Sroufe, 2000). 

More insight in developmental patterns of adolescent anxiety and individual differences in these 

patterns is however not only important with respect to adolescents’ anxiety development. As high 

levels of adolescent anxiety appear to go together with a wide range of psychosocial problems and 

negative outcomes, knowledge on developmental patterns of anxiety is also crucial for 

understanding adolescents’ functioning in other important areas. For example, adolescent anxiety 

appears to interfere with key developmental tasks such as personality and identity development 
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(Crocetti, Klimstra, Keijsers, Hale, & Meeus, 2009; Meeus, Van de Schoot, Klimstra, & Branje, 2011) 

and appears to be related to difficulties in adolescents’ relationships with parents and peers (Bögels 

& Brechman-Toussaint, 2006; Kingery et al., 2010; McLeod, Wood, et al., 2007). Because of strong 

associations between anxiety and adolescents’ psychosocial functioning in several domains, 

adolescents with different trajectories of anxiety over time will also likely show concomitant 

differences in other areas of psychosocial functioning. Specifically, higher levels of adolescent anxiety 

may go together with more problems in other domains of adolescent psychosocial functioning and 

vice versa. 
 
 
Developmental Patterns of Anxiety across the Transition from Childhood to Adolescence 
 

The transition from elementary school to secondary (middle or junior high) school may have a large 

impact on youth’s anxiety development (Cicchetti & Rogosch, 1996, 2002; Graber & Brooks-Gunn, 

1996; Weems, 2008). This transition does not only require children to change schools, where they 

are confronted with a new educational environment and a new social setting, but typically also 

coincides with the start of rapid biological, psychological, cognitive, and social changes associated 

with the transition into adolescence (Adams & Berzonsky, 2005; Simmons, Burgeson, Carlton-Ford, & 

Blyth, 1987). The transition from elementary to secondary school thus requires structural and 

functional reorganizations for adaptation to the biological, psychological, and social changes 

accompanying this school transition (Graber & Brooks-Gunn, 1996; Rutter, 1996).  

Traditionally, the transition from elementary to secondary school has been viewed as a stressful 

time for all youth (Simmons & Blyth, 1987); temporary increases in anxiety may therefore be 

expected for all youth. However, it is more likely that there are individual differences in youth’s 

adaptation to this school transition (and to concurrent developmental changes associated with the 

transition to adolescence). So rather than a universal time of stress, the transition from elementary 

to secondary school may be viewed as a turning point (Graber & Brooks-Gunn, 1996; Rutter, 1996; 

Seidman & French, 2004; Weems, 2008); the transition may provide opportunities for growth or 

decline and may alter anxiety trajectories for better or for worse, depending on how children 

navigate through this transition. More insight into the potential impact of the transition from 

elementary to secondary school on youth’s developmental trajectories of anxiety from childhood 

into adolescence is important, because this knowledge contributes to an understanding of 

developmental continuities and discontinuities as well as processes of risk and resilience (Graber & 

Brooks-Gunn, 1996; Rutter, 1996). 

It is in light of the aforementioned that in Chapter 2 of this dissertation we aim to examine 

how the transition from elementary to secondary school may impact youth’s developmental 
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trajectories of anxiety from mid-childhood to mid-adolescence. In addition, we aim to examine how 

these anxiety trajectories are associated with individual vulnerability (i.e., anxious solitude) and 

social-contextual adjustment (i.e., school hassles, peer victimization, and quality of relationships 

with parents and peers). 
 
 
Developmental Patterns of Different Forms of Anxiety throughout Adolescence 
 

Apart from the potential impact of the transition from elementary to secondary school on 

developmental trajectories of global anxiety, several theoretical models emphasize important 

normative age-related developmental changes in the expression of anxiety throughout adolescence 

(Warren & Sroufe, 2004; Weems, 2008; Westenberg et al., 2001). These models suggest that 

different forms of anxiety may show different developmental patterns over time, linked to the 

normative developmental phases youth go through as well as the developmental tasks they 

encounter over time. For example, adolescents’ strive for autonomy and independence forces a 

renegotiation of the parent-adolescent relationship from early adolescence onwards (Laursen & 

Collins, 2009), while at the same time the saliency of adolescent peer relationships strongly increases 

(Brown & Larson, 2009). These developmental changes may, for example, go together with a 

decrease in anxiety regarding separation from parents (i.e., Separation Anxiety), but, at the same 

time, an increase in anxiety regarding social situations involving unfamiliar peers or possible scrutiny 

by peers (i.e., Social Anxiety) from early adolescence onwards. In order to describe a nuanced picture 

regarding age-related normative developmental patterns in anxiety from early to late adolescence it 

is thus important for empirical studies to distinguish between different forms of anxiety, as these 

may show different patterns of normal fluctuations throughout adolescence. Prospective longitudinal 

studies indeed suggest different developmental patterns for different forms of adolescent anxiety 

over time (Hale, Raaijmakers, Muris, Van Hoof, & Meeus, 2008; Van Oort, Greaves-Lord, Verhulst, 

Ormel, & Huizink, 2009), but these findings are still partly inconsistent and could therefore benefit 

from further replication and exploration.  

Moreover, individual differences in developmental patterns of different forms of anxiety may be 

differentially associated with other areas of psychosocial functioning. As different forms of anxiety 

are characterized by different main concerns, a certain form of anxiety may be more or less strongly 

associated with a specific domain of psychosocial functioning than another form of anxiety. For 

example, Social Anxiety is likely to be strongly associated with functioning in peer relationships, a 

developmental domain where concerns of social evaluation and possible scrutiny by others are highly 

relevant, but potentially less strongly associated with aspects of the parent-child relationship, where 

these concerns are less relevant. In contrast, Separation Anxiety is likely to be strongly associated 
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(Crocetti, Klimstra, Keijsers, Hale, & Meeus, 2009; Meeus, Van de Schoot, Klimstra, & Branje, 2011) 
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impact on youth’s anxiety development (Cicchetti & Rogosch, 1996, 2002; Graber & Brooks-Gunn, 

1996; Weems, 2008). This transition does not only require children to change schools, where they 

are confronted with a new educational environment and a new social setting, but typically also 
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expected for all youth. However, it is more likely that there are individual differences in youth’s 

adaptation to this school transition (and to concurrent developmental changes associated with the 

transition to adolescence). So rather than a universal time of stress, the transition from elementary 

to secondary school may be viewed as a turning point (Graber & Brooks-Gunn, 1996; Rutter, 1996; 
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how the transition from elementary to secondary school may impact youth’s developmental 

General Introduction 

15 
 

trajectories of anxiety from mid-childhood to mid-adolescence. In addition, we aim to examine how 
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over time (Hale, Raaijmakers, Muris, Van Hoof, & Meeus, 2008; Van Oort, Greaves-Lord, Verhulst, 

Ormel, & Huizink, 2009), but these findings are still partly inconsistent and could therefore benefit 
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are characterized by different main concerns, a certain form of anxiety may be more or less strongly 

associated with a specific domain of psychosocial functioning than another form of anxiety. For 

example, Social Anxiety is likely to be strongly associated with functioning in peer relationships, a 

developmental domain where concerns of social evaluation and possible scrutiny by others are highly 

relevant, but potentially less strongly associated with aspects of the parent-child relationship, where 

these concerns are less relevant. In contrast, Separation Anxiety is likely to be strongly associated 
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with aspects of the parent-child relationship, the primary relationship around which youth may 

experience excessive concerns regarding separation. Evidence for differential longitudinal 

associations between different forms of adolescent anxiety and different domains of functioning may 

have implications for our interpretation of past research that has not distinguished between specific 

forms of anxiety in association with different domains of functioning and may guide future research. 

It is in light of the aforementioned that in Chapter 3 of this dissertation we aim to examine 

normal developmental patterns of Generalized Anxiety, Panic, School Anxiety, Separation Anxiety, 

and Social Anxiety as well as individual differences in these patterns from early to late adolescence. 

In addition, we aim to examine how developmental patterns of different forms of anxiety are 

associated with psychosocial functioning in domains salient to adolescence; personality 

development (i.e., neuroticism), identity development (i.e., school commitment), health risk 

behavior (i.e., cannabis initiation), and quality of the mother-adolescent relationship (i.e., maternal 

support).  
 

 

1.4 DEVELOPMENT OF ADOLESCENT ANXIETY AND INDIVIDUAL VULNERABILITY 
 

Recent research on individual vulnerabilities associated with the development of adolescent anxiety 

has increasingly recognized the potential importance of certain physiological processes, especially 

those related to the hypothalamic-pituitary-adrenal (HPA-) axis and the autonomic nervous system 

(ANS). The HPA-axis and the ANS are two of the major human stress response systems and are 

involved in the regulation of various bodily functions and behaviors, including those related to mood 

and emotions (Chrousos, 2009; Johnson, Kamilaris, Chrousos, & Gold, 1992; Kyrou & Tsigos, 2009; 

Miller & O'Callaghan, 2002). Simply put, stressors activate the HPA-axis, which in turn secretes 

increased levels of its end-product cortisol. Increased levels of the major stress hormone cortisol, in 

turn, have profound influence on various bodily processes and brain functioning associated with 

mood and emotions. Hence, dysregulations in the HPA-axis may result in abnormal levels of cortisol, 

which may be associated with the development of adolescent anxiety symptoms.  

The ANS, on the other hand, is primarily involved in the regulation of key involuntary functions 

of the body, such as blood pressure, muscle tension, heart rate, and respiratory rate. The 

sympathetic and parasympathetic branches of the ANS constantly work together to keep the body in 

a state of equilibrium. While the sympathetic branch prepares the body for stressful situations 

(sometimes referred to as the fight-or-flight response), the parasympathetic branch restores the 

balance after such situations and controls bodily processes during ordinary situations. Since 

adolescent anxiety involves the anticipation of future threat and is often accompanied by 
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physiological symptoms such as agitation, increased heart rate, accelerated breathing, sweating, and 

muscle tension, the ANS may be associated with the development of adolescent anxiety symptoms.  

The HPA-axis and the ANS are thus physiological systems that are strongly involved in human 

stress regulation. When the basal activity of these systems is dysregulated or these systems show 

heightened sensitivity to stressors (i.e., heightened stress-reactivity), this may be associated with the 

development of anxiety (Faravelli et al., 2012; Hoehn-Saric, 2007; Kreibig, 2010; Pêgo, Sousa, 

Almeida, & Sousa, 2010; Risbrough & Stein, 2006; Vreeburg, Zitman, et al., 2010). Research on 

associations between basal activity and stress-reactivity of the HPA-axis and ANS and different forms 

of anxiety in adolescents is still scarce (Greaves-Lord et al. 2007; Kallen et al., 2008; Krämer et al., 

2012; Siess, Blechert, & Schmitz, 2014; Van West, Claes, Sulon, & Deboutte, 2008), despite 

knowledge that adolescence seems to be crucial period for the development of anxiety (e.g., Kessler 

et al., 2005, 2012; Pine et al., 1998), and longitudinal studies are practically non-existent. Hence, 

longitudinal associations between adolescent anxiety development and basal activity as well as 

reactivity of the HPA-axis and the ANS have not been particularly well-studied or replicated yet. 

It is in light of the aforementioned that in Chapter 4 of this dissertation we aim to examine 

longitudinal associations between basal activity of the HPA-axis and different forms of adolescent 

anxiety from mid- to late adolescence. Because potential differential associations have been 

suggested for different forms of adolescent anxiety and depression, despite strong associations 

between these internalizing symptoms, we also examine longitudinal associations between basal 

activity of the HPA-axis and adolescent depression.  

Furthermore, in Chapter 5 of this dissertation we aim to examine the role of self-perceived and 

actual HPA-axis and ANS stress-reactivity in the longitudinal persistence of adolescent Social 

Anxiety in late adolescence. 
 

 

1.5 DEVELOPMENT OF ADOLESCENT ANXIETY AND SOCIAL RELATIONSHIPS 
 

Two of the most important social relationships during adolescence include those with parents and 

peers. Adolescence involves major developmental changes in the social context, with the dynamics 

of relationships with parents and peers changing over time (Brown & Larson, 2009; De Goede, 2009; 

Laursen & Collins, 2009). Across adolescence, there is a renegotiation and reorganization of the 

parent-adolescent relationship from more hierarchical to more egalitarian (De Goede, Branje, & 

Meeus, 2009; Laursen & Collins, 2009), matching adolescents’ strive for increased autonomy and 

independence. Despite this structural change in the parent-adolescent relationship, a warm and 

supportive relationship continues to be important for adolescents’ adjustment (Helsen, Vollebergh, & 
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anxiety from mid- to late adolescence. Because potential differential associations have been 

suggested for different forms of adolescent anxiety and depression, despite strong associations 
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Laursen & Collins, 2009). Across adolescence, there is a renegotiation and reorganization of the 

parent-adolescent relationship from more hierarchical to more egalitarian (De Goede, Branje, & 
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independence. Despite this structural change in the parent-adolescent relationship, a warm and 

supportive relationship continues to be important for adolescents’ adjustment (Helsen, Vollebergh, & 
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Meeus, 2000). For example, higher levels of parental warmth and autonomy-granting are associated 

with lower levels of adolescent anxiety, whereas higher levels of parental overinvolvement and 

negativity are associated with higher levels of adolescent anxiety (McLeod, Wood, et al., 2007). At 

the same time, peer relationships become increasingly important during adolescence (Brown & 

Larson, 2009; Bukowski, Buhrmester, & Underwood, 2011; Rubin, Bukowski, & Parker, 2006). As 

adolescents spend more time with peers and increasingly rely upon peer relationships for 

companionship, support, and intimacy, these relationships also become of increasing importance for 

adolescents’ adjustment. For example, higher levels of peer support and acceptance have been 

linked to lower levels of adolescent anxiety, whereas higher levels of peer victimization have been 

associated with higher levels of adolescent anxiety (Kingery et al., 2010). 

Although there is overwhelming evidence that adolescent anxiety and aspects of social 

relationships with parents and peers are strongly related to one another, it is less clear to what 

degree adolescent anxiety may result from problems social relationships with parents and peers or 

may be introducing problems in these important social relationships. Whereas studies have 

traditionally studied the former, it is increasingly recognized that adolescents are active agents in 

their own development and may thereby also elicit negative responses from parents and peers or 

may reinforce existing negative interaction patterns (Branje, Hale, & Meeus, 2008; Cicchetti & 

Rogosch, 2002; Kerr & Stattin, 2003; Lollis & Kuczynski, 1997). So while problems in relationships 

with parents or peers may predict increases in adolescent anxiety, adolescent anxiety may at the 

same time predict increases in problems in these social relationships (i.e., reciprocal longitudinal 

effects). To study how adolescent anxiety and aspects of relationships with parents and peers affect 

one and another over time, longitudinal studies tracking all constructs over a longer period of time 

are needed. In addition, appropriate statistical analysis strategies that allow for inferences regarding 

direction of effects (i.e., cross-lagged panel models; Burkholder & Harlow, 2003) should be 

employed.  

It is in light of the aforementioned that in Chapter 6 we aim to examine the direction of effects 

between adolescent Generalized Anxiety and mothers’ and adolescents’ perceptions of the quality 

of the mother-adolescent relationship (i.e., maternal criticism) from early to late adolescence. 

Because potential differential associations with certain aspects of the parent-adolescent 

relationship have been suggested for adolescent Generalized Anxiety and depression, despite 

strong associations between these internalizing symptoms, we also examine the direction of effects 

between maternal criticism and adolescent depression. 

Furthermore, in Chapter 7 we aim to examine the direction of effects between adolescent 

Social Anxiety, adolescents’ involvement with peers, and adolescent cannabis use from early to late 

adolescence. Specifically, we aim to examine the role of adolescents’ involvement with peers in 
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longitudinal associations between adolescent Social Anxiety and adolescents’ cannabis use, as 

adolescent substance use appears to be strongly socially embedded. 
 

 

1.6 STUDYING ADOLESCENT ANXIETY: AN INTEGRATION 
 

In the current dissertation, we rely on developmental psychopathology as overarching, integrative, 

developmental framework to study developmental patterns of adolescent anxiety as well as 

individual vulnerabilities and social processes associated with the development of adolescent 

anxiety. Gaining further insight into these three salient aspects of adolescent anxiety development 

may have both conceptual and practical implications. First, more knowledge on developmental 

patterns of anxiety in youth from the general population and concomitant developmental 

associations between adolescent anxiety development and adolescents’ functioning in other 

developmental domains is necessary to determine how common anxiety appears to be throughout 

adolescence, to facilitate distinctions between normal and abnormal levels of adolescent anxiety, 

and to learn about the broader functioning of adolescents with varying degrees of anxiety. Second, 

better understanding of the role of physiological processes associated with functioning of the HPA-

axis and the ANS in the development and maintenance of adolescent anxiety may guide conceptual 

models to incorporate these individual vulnerabilities in theories on anxiety development and may 

have practical implications regarding processes that could be targeted to improve adolescents’ 

functioning. Third, more insight in the direction of effects between adolescent anxiety and aspects of 

their relationships with parents and peers is crucial for understanding how adolescent anxiety may 

affect or be affected by social processes, and evidence of specific effects (either parent/peer-driven, 

adolescent-driven, or bidirectional) or social processes underlying adolescent anxiety development 

may guide prevention and intervention aimed at improving adolescents’ psychosocial functioning.  

Altogether, developmental psychopathology guided us in this dissertation to address the diverse 

nature of adolescent anxiety development by looking into different forms of adolescent anxiety 

(global versus specific forms), describing different developmental patterns as well as individual 

differences in these patterns, focusing on different time frames in adolescence, and incorporating a 

wide range of relevant predictors, correlates, and outcomes of adolescent anxiety development as 

well as potential processes underlying this development. Central to this dissertation is the 

developmental approach that is consistently applied; all studies in this dissertation are longitudinal 

and capture anxiety development over different periods of time. In line with the organizational 

aspect of developmental psychopathology—concerned with the organization of systems within the 

individual (e.g., biological, cognitive, and emotional) and between the individual and different levels 
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of the environment (e.g., relationships with parents and peers and the school context), the wide 

range of predictors, correlates, and outcomes of adolescent anxiety development as well as potential 

processes underlying this development are biological, psychological, or social-contextual in nature. 

Furthermore, multiple sources and methods are used to assess this wide range of factors and 

processes (i.e., multi-informant and multi-method). Overall, the approaches in this dissertation are 

chosen to optimally extend current understanding of adolescent anxiety development. 
 

 

1.7 STUDY DESIGNS AND SAMPLES 
 

In this dissertation, data from three longitudinal community studies is used: the Social Health and 

Relationship Experiences (SHARE) project (Chapter 2), the Research on Adolescent Development And 

Relationships (RADAR) Old project (Chapter 3), and the RADAR Young project (Chapters 4 to 7).  
 
 
SHARE: Design, Sample, and Measurement of Anxiety 
 

SHARE is an ongoing longitudinal study of peer victimization in the Midwest area of the United 

States. Participants were 631 youths (47% boys), followed annually from Grade 2 onward, with a 

mean age of 7.96 (SD = 0.35) at the start of the study. The sample consisted of 35% low SES youth 

and the majority of youth was Caucasian (67%), with 22% being African American, 7% Asian, and 4% 

of a different race (e.g., Hispanic) or multiracial. Youth transitioned from elementary to secondary 

school from Grade 5 to Grade 6. 

In this study, youth anxiety was measured with the Revised Children's Manifest Anxiety Scale 

(RCMAS, Reynolds & Paget, 1981; Reynolds & Richmond, 1979). The RCMAS is a self-report 

questionnaire containing 28 items that together measure global levels of anxiety in children and 

adolescents. Sample items include “I worry a lot of the time” and “I feel that others do not like the 

way I do things”. Items were rated with yes or no responses, indicating whether the item is generally 

descriptive of the individual's feelings or actions. Psychometric properties of the RCMAS have shown 

to be good (Muris, Merckelbach, Ollendick, King, & Bogie, 2002; Reynolds & Paget, 1981; Reynolds & 

Richmond, 1979; Seligman, Ollendick, Langley, & Baldacci, 2004; Varela & Biggs, 2006). 
 
 
RADAR Old: Design, Sample, and Measurement of Anxiety 
 

RADAR Old is an ongoing longitudinal study of adolescent family and peer relationships and 

adolescent behavioral development, recruited in the province of Utrecht, the Netherlands. 

Participants  were  239 Dutch  adolescents  (46%  boys),  followed  annually  from  the  first  grade  of 
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secondary school onward, with a mean age of 12.70 (SD = 0.41) at the start of the study.  

In this study, adolescent anxiety was measured with the Dutch version of the Screen for Child 

Anxiety Related Emotional Disorders (SCARED; Birmaher et al., 1997; Hale, Raaijmakers, Muris, & 

Meeus, 2005). The SCARED is a self-report questionnaire containing 38 items that together assess 

five specific forms of anxiety in children and adolescents: Generalized Anxiety (sample item: “I am a 

worrier”), Panic (sample item: “When I am frightened, I feel like passing out”), Separation Anxiety 

(sample item: “I don’t like being away from my family”), Social Anxiety (sample item: “I don’t like to 

be with people I don’t know”)—which are all directly related to the anxiety disorders specified in the 

DSM (American Psychiatric Association, 2013), and School Anxiety (sample item: “I am scared to go 

to school”)—which is a serious problem in adolescence (Fremont, 2003; King & Bernstein, 2001). 

Items were rated on a 3-point scale, ranging from 1 (almost never) to 3 (often). Psychometric 

properties of the SCARED have shown to be good (Birmaher et al., 1997, 1999; Hale et al., 2005; Hale, 

Crocetti, Raaijmakers, & Meeus, 2011; Muris, Merckelbach, Ollendick, et al., 2002). 
 
 
RADAR Young: Design, Sample, and Measurement of Anxiety 
 

RADAR Young is an ongoing longitudinal study of adolescent family and peer relationships and 

adolescent behavioral development, recruited from randomly selected schools in the western and 

central regions of the Netherlands. Participants were 497 Dutch adolescents (57% boys), followed 

annually from the first grade of secondary school onward, with a mean age of 13.03 years (SD = 0.46) 

at the start of the study.  

For six successive years, adolescents completed annual self-report questionnaires during a home 

visit. In addition, at the third, fourth, and fifth year, participants were given a saliva sampling kit for 

home use to collect three morning saliva samples, from which cortisol levels were extracted. These 

morning cortisol levels were used as a measure of basal activity of the HPA-axis (i.e., Cortisol 

Awakening Response; Pruessner et al., 1997; Wüst, Wolf, et al., 2000). Furthermore, adolescents 

were invited to participate in a laboratory session in between the fifth and sixth year, in which they 

participated in a public speaking paradigm (Westenberg et al., 2009) to assess their stress-reactivity. 

At different points before, during, and after the speech task, adolescents’ were asked for saliva 

samples (to extract cortisol levels, as a measure of HPA-axis reactivity) as well as to complete self-

report measures of nervousness and heart rate. Adolescents’ actual heart rate (as a measure of ANS 

reactivity) was also measured continuously during the entire session. 

In this study, adolescent anxiety was also measured with the Dutch version of the SCARED (see 

previous section regarding the SCARED). In Chapters 4 to 7, we focused on four specific forms of 

anxiety;  Generalized Anxiety (Chapters 4 and 6),  Panic (Chapter 4), Separation Anxiety (Chapter 4),  
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of the environment (e.g., relationships with parents and peers and the school context), the wide 

range of predictors, correlates, and outcomes of adolescent anxiety development as well as potential 

processes underlying this development are biological, psychological, or social-contextual in nature. 

Furthermore, multiple sources and methods are used to assess this wide range of factors and 

processes (i.e., multi-informant and multi-method). Overall, the approaches in this dissertation are 

chosen to optimally extend current understanding of adolescent anxiety development. 
 

 

1.7 STUDY DESIGNS AND SAMPLES 
 

In this dissertation, data from three longitudinal community studies is used: the Social Health and 

Relationship Experiences (SHARE) project (Chapter 2), the Research on Adolescent Development And 

Relationships (RADAR) Old project (Chapter 3), and the RADAR Young project (Chapters 4 to 7).  
 
 
SHARE: Design, Sample, and Measurement of Anxiety 
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States. Participants were 631 youths (47% boys), followed annually from Grade 2 onward, with a 
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RADAR Old: Design, Sample, and Measurement of Anxiety 
 

RADAR Old is an ongoing longitudinal study of adolescent family and peer relationships and 

adolescent behavioral development, recruited in the province of Utrecht, the Netherlands. 

Participants  were  239 Dutch  adolescents  (46%  boys),  followed  annually  from  the  first  grade  of 
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secondary school onward, with a mean age of 12.70 (SD = 0.41) at the start of the study.  

In this study, adolescent anxiety was measured with the Dutch version of the Screen for Child 

Anxiety Related Emotional Disorders (SCARED; Birmaher et al., 1997; Hale, Raaijmakers, Muris, & 

Meeus, 2005). The SCARED is a self-report questionnaire containing 38 items that together assess 
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RADAR Young: Design, Sample, and Measurement of Anxiety 
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central regions of the Netherlands. Participants were 497 Dutch adolescents (57% boys), followed 

annually from the first grade of secondary school onward, with a mean age of 13.03 years (SD = 0.46) 

at the start of the study.  

For six successive years, adolescents completed annual self-report questionnaires during a home 

visit. In addition, at the third, fourth, and fifth year, participants were given a saliva sampling kit for 

home use to collect three morning saliva samples, from which cortisol levels were extracted. These 

morning cortisol levels were used as a measure of basal activity of the HPA-axis (i.e., Cortisol 

Awakening Response; Pruessner et al., 1997; Wüst, Wolf, et al., 2000). Furthermore, adolescents 

were invited to participate in a laboratory session in between the fifth and sixth year, in which they 

participated in a public speaking paradigm (Westenberg et al., 2009) to assess their stress-reactivity. 

At different points before, during, and after the speech task, adolescents’ were asked for saliva 

samples (to extract cortisol levels, as a measure of HPA-axis reactivity) as well as to complete self-

report measures of nervousness and heart rate. Adolescents’ actual heart rate (as a measure of ANS 

reactivity) was also measured continuously during the entire session. 

In this study, adolescent anxiety was also measured with the Dutch version of the SCARED (see 

previous section regarding the SCARED). In Chapters 4 to 7, we focused on four specific forms of 

anxiety;  Generalized Anxiety (Chapters 4 and 6),  Panic (Chapter 4), Separation Anxiety (Chapter 4),  
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and Social Anxiety (Chapters 4, 5, and 7).  
 

 

1.8 OUTLINE OF THIS DISSERTATION 
 

In the following six Chapters, the research aims introduced in sections 1.3 to 1.5 are addressed in six 

empirical longitudinal studies (see Table 1.1 for an overview of all studied constructs in this 

dissertation). Specifically, Chapters 2 and 3 describe normal developmental patterns of anxiety and 

individual differences in these patterns across the transition from childhood to adolescence and 

throughout adolescence, as well as associations between youth’s anxiety trajectories and concurrent 

functioning in other areas of psychosocial adjustment. Chapters 4 and 5 examine how individual 

vulnerabilities of basal stress levels and stress-reactivity may be associated with the development of 

adolescent anxiety. Chapters 6 and 7 examine how aspects of adolescents’ relationships with parents 

and peers are over time associated with the development of adolescent anxiety. In the final chapter, 

Chapter 8, a summary of the results from these six empirical studies is given as well as a general 

discussion of all studies and results. 
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and Social Anxiety (Chapters 4, 5, and 7).  
 

 

1.8 OUTLINE OF THIS DISSERTATION 
 

In the following six Chapters, the research aims introduced in sections 1.3 to 1.5 are addressed in six 

empirical longitudinal studies (see Table 1.1 for an overview of all studied constructs in this 

dissertation). Specifically, Chapters 2 and 3 describe normal developmental patterns of anxiety and 

individual differences in these patterns across the transition from childhood to adolescence and 

throughout adolescence, as well as associations between youth’s anxiety trajectories and concurrent 

functioning in other areas of psychosocial adjustment. Chapters 4 and 5 examine how individual 

vulnerabilities of basal stress levels and stress-reactivity may be associated with the development of 

adolescent anxiety. Chapters 6 and 7 examine how aspects of adolescents’ relationships with parents 

and peers are over time associated with the development of adolescent anxiety. In the final chapter, 

Chapter 8, a summary of the results from these six empirical studies is given as well as a general 

discussion of all studies and results. 
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ABSTRACT 
 

In the present study, we examined the potential impact of the transition from elementary school to 

secondary school on developmental trajectories of anxiety from childhood to adolescence, as well as 

how anxiety trajectories were associated with youth’s individual functioning and social-contextual 

adjustment. Participants were 631 youth (47% boys, Mage = 7.96 at the start of the study), followed 

annually for 7 successive years from mid-childhood to mid-adolescence (i.e., 2nd grade to 8th grade). 

Teachers reported on youth’s anxious solitude in mid-childhood, whereas youth themselves reported 

on levels of anxiety from mid-childhood to mid-adolescence as well as school hassles, peer 

victimization, parent-child relationship quality, and friendship quality in adolescence. Results 

suggested two subgroups of youth that showed either strongly increasing (5%) or decreasing (14%) 

levels of anxiety after the secondary school transition. Two other subgroups of youth showed fairly 

stable levels of either high (11%) or low anxiety (70%) over time. Youth in higher anxiety trajectories 

generally showed poorer psychosocial functioning in adolescence (i.e., more school hassles and peer 

victimization, along with poorer parent-child relationship and friendship quality). In sum, findings 

suggest that the transition from elementary to secondary school has the potential to alter 

developmental trajectories of anxiety symptoms for some youth, either for better or for worse, and 

that youth’s anxiety trajectories appear to be strongly intertwined with adjustment in several 

domains of functioning. 
  

Youth Anxiety Development and Associated Psychosocial Functioning 
 

27 
 

2.1 INTRODUCTION 
 

Anxiety symptoms are one of the most prevalent forms of psychopathology during childhood and 

adolescence (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003; Kessler et al., 2012; Merikangas et 

al., 2010) and are associated with impairment in many domains of functioning as well as a wide range 

of negative developmental outcomes (e.g., regarding the parent-child relationship, peer interactions 

and social adjustment, and academic functioning and school adjustment; Bögels & Brechman-

Toussaint, 2006; Duchesne, Vitaro, Larose, & Tremblay, 2008; Essau, Lewinsohn, Olaya, & Seeley, 

2014; Ialongo, Edelsohn, Werthamer-Larsson, Crockett, & Kellam, 1995; Kingery, Erdley, Marshall, 

Whitaker, & Reuter, 2010; Van Ameringen, Mancini, Farvolden, 2003). Anxiety symptoms are further 

characterized by moderate stability from childhood to adolescence (e.g., Bosquet & Egeland, 2006), 

although the transition from elementary school to secondary (i.e., middle or junior high) school may 

have a large impact on the continuity of youth anxiety over time. Because this school transition, like 

all major life transitions, requires behavioral reorganization to adapt to new biological, psychological, 

and social challenges (Graber & Brooks-Gunn, 1996; Rutter, 1996), it is important to study the 

potential impact of this transition on youth’s developmental trajectories of anxiety from childhood to 

adolescence. 
 
 
Development of Anxiety Symptoms and the Middle School Transition 
 

A growing body of literature describes the normal developmental course of anxiety symptoms in 

childhood (e,g., Olatunji & Cole, 2009; Snyder et al., 2009) and adolescence (e.g., Burstein, Ginsburg, 

Petras, & Ialongo, 2010; Hale, Raaijmakers, Muris, Van Hoof, & Meeus, 2008; Nelemans et al., 2014; 

Van Oort, Greaves-Lord, Verhulst, Ormel, & Huizink, 2009), as well as individual differences among 

youth in their developmental trajectories of anxiety symptoms in childhood (e.g., Broeren, Muris, 

Diamantopoulou, & Baker, 2013; Duchesne, Larose, Vitaro, & Tremblay, 2010; Feng, Shaw, & Silk, 

2008) and adolescence (e.g., Allan et al., 2014; Letcher, Sanson, Smart, & Toumbourou, 2012; Morin 

et al., 2011; Nelemans et al., 2014). Overall, these studies suggest that global levels of anxiety 

decrease over time, but that different forms of anxiety show distinct developmental patterns over 

time and that there are large individual differences in anxiety trajectories (i.e., most youth show 

stable low levels of anxiety, whereas some show stable high, increasing, or decreasing levels of 

anxiety over time). Empirical studies on the development of anxiety from childhood into adolescence 

are however scarce, and existing studies (e.g., Oh et al., 2008; Legerstee et al., 2013; Prinzie, Van 

Harten, Deković, Van den Akker, & Shiner, 2014) have not taken into account the potential impact of 

the transition from elementary to secondary school (i.e., middle school transition) on stability and 

change in youth’s anxiety trajectories. Thereby, little is known empirically about how this school 
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decrease over time, but that different forms of anxiety show distinct developmental patterns over 

time and that there are large individual differences in anxiety trajectories (i.e., most youth show 

stable low levels of anxiety, whereas some show stable high, increasing, or decreasing levels of 

anxiety over time). Empirical studies on the development of anxiety from childhood into adolescence 

are however scarce, and existing studies (e.g., Oh et al., 2008; Legerstee et al., 2013; Prinzie, Van 

Harten, Deković, Van den Akker, & Shiner, 2014) have not taken into account the potential impact of 
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change in youth’s anxiety trajectories. Thereby, little is known empirically about how this school 

2



Chapter 2 

28 
 

transition, in which youth are faced with new academic and social challenges that require structural 

behavioral change, may affect developmental trajectories of anxiety from childhood into 

adolescence. 

The middle school transition has been typically viewed as a stressful time for all youth (Simmons 

& Blyth, 1987), coinciding with the start of rapid biological, psychological, cognitive, and social 

changes associated with the transition to adolescence (Adams & Berzonsky, 2005; Brown & Larson, 

2009; Laursen & Collins, 2009; Simmons, Burgeson, Carlton-Ford, & Blyth, 1987). Based on this view, 

(temporary) increases in anxiety symptoms may be expected for all youth shortly after the transition. 

However, the majority of modern psychological theories stress individual variability in youth’s 

adjustment to major changes in roles and settings. Thus, rather than a universal time of stress, the 

middle school transition may be a turning point (Graber & Brooks-Gunn, 1996; Rutter, 1996; Seidman 

& French, 2004). This transition may provide opportunities for growth or decline and may alter 

anxiety trajectories for better or for worse, depending on how youth navigate through this transition. 

For example, the change in school environment and education system may result in more school-

related hassles for some youth than others, just as the change in peer context may present more 

social difficulties (i.e., more peer victimization and poorer friendship quality) for some youth than 

others. At the same time, normative developmental changes in the parent-child relationship (Laursen 

& Collins, 2009)—the most important predictor of youth’s individual adjustment (Garnefski & 

Diekstra, 1996; Helsen, Vollebergh, & Meeus, 2000), may involve stronger declines in parent-child 

relationship quality for some youth than others. Because youth may differ in their school-related and 

social experiences across the middle school transition, this transition may have different effects on 

youth’s developmental trajectories of anxiety.  

Individual differences in school-related experiences and social relationships with parents and 

peers may thus be crucial in association with youth’s anxiety trajectories across the middle school 

transition. Whereas levels of (mal)adaptation prior to the middle school transition may continue to 

be the most important predictor of youth’s adjustment across and after the middle school transition 

for some youth, leaving anxiety trajectories of these youth quite unaffected by the middle school 

transition (i.e., continuation of low or high levels of anxiety), for other youth positive or negative 

experiences associated with the new school setting or youth’s relationships with parents or peers 

may be linked to a discontinuation or alteration of anxiety symptom trajectories. Specifically, with 

evidence for strong associations between adolescent anxiety and several domains of psychosocial 

functioning (e.g., Bögels & Brechman-Toussaint, 2006; Kingery et al., 2010; Van Ameringen et al., 

2003), increasing levels of anxiety after the middle school transition are likely for youth who 

experience problems in different domains of functioning across this transition, for example more 

school-related hassles and peer victimization along with poorer quality of relationships with parents 
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and peers, whereas decreasing levels of anxiety after the middle school transition are likely for youth 

with more positive experiences in these domains of functioning across this transition.  
 
 
The Present Study 
 

In sum, the first aim of this study was to examine the potential impact of the middle school transition 

on developmental trajectories of anxiety symptoms from mid-childhood to mid-adolescence (i.e., 2nd 

grade to 8th grade). Based on the aforementioned theories (Graber & Brooks-Gunn, 1996; Rutter, 

1996) and empirical findings in either childhood or adolescence, we expected that most youth would 

show relatively low and stable levels of anxiety symptoms over time, which might fluctuate slightly or 

show modest declines—attributable to normative decreases in anxiety over time—but would not be 

strongly affected by the middle school transition. We expected that a second subgroup of youth 

would show relatively high and stable levels of anxiety over time, representing a high-risk group of 

youth burdened with persistent anxiety problems that would also not be strongly affected by the 

middle school transition. Finally, we expected that the middle school transition could be a potential 

break-point in developmental trajectories of anxiety for some youth. This could result in increasing 

anxiety symptoms for some youth after the transition but decreasing anxiety symptoms for other 

youth, depending on their experiences in several domains of functioning across and after the middle 

school transition. 

Because the potential impact of the middle school transition is likely strongly intertwined with 

youth’s experiences in several domains of functioning across this transition, the second aim of this 

study was to examine how different subgroups of youth with different developmental trajectories of 

anxiety from mid-childhood to mid-adolescence varied on relevant markers of psychosocial 

functioning at important points in time (i.e., at the start of the study in mid-childhood, after the 

middle school transition in early adolescence, throughout middle school from early to mid-

adolescence, and at the end of middle school in mid-adolescence). Whereas temperamental 

vulnerabilities to anxiety have been suggested to play an important role in early levels of anxiety 

(Lonigan, Philips, Wilson, & Allan, 2011; Rosenbaum et al., 1993), levels of anxiety after the middle 

school transition are likely affected by experiences related to youth’s new school environment as 

well as interpersonal relationships with parents and peers. Therefore, we expected that youth with a 

temperamental vulnerability to anxiety (i.e., anxious solitude; Gazelle, 2010) would likely show 

higher initial levels of anxiety in mid-childhood, whereas higher levels of anxiety after the middle 

school transition would likely be associated with higher levels of adjustment problems to the new 

school context (i.e., school hassles) as well as lower quality of adolescents’ relationships with parents 

(i.e., parent-adolescent relationship quality) and peers (i.e., friendship quality and victimization).  
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2.2 METHOD 
 
 
Participants 
 

Participants were 631 youths (47% boys, Mage = 7.96, SDage = 0.35) participating in the SHARE (Social 

Health and Relationship Experiences) project, a longitudinal study of peer victimization in the 

Midwest area of the United States. Youth were followed annually from 2nd grade to 8th grade 

(approximately ages 8 to 14). The sample consisted of 35% low SES youth (i.e., receiving subsidized 

school lunch) and the majority of youth was Caucasian (67%), with 22% being African American, 7% 

Asian, and 4% with other race (e.g., Hispanic) or multiracial.1 In 8th grade, 470 youths were still 

participating in the study (74.5% of the original sample). These youth were slightly younger, F(1, 629) 

= 4.71, p = 0.03, η2 = 0.01, and more likely to come from low SES families, χ2(1) = 9.84, p < .01, Cramer 

V = 0.13, than those dropping out of the study, but there were no significant differences in gender, 

χ2(1) = 1.00, p = 0.32; race, χ2(1) = 0.79, p = 0.38; or anxiety symptoms at the start of the study, F(1, 

560) = 2.17, p = 0.14. All 631 participants could be included in our analyses.  
 
 
Procedure 
 

Before the start of the study, parents provided written informed consent and youth provided oral 

assent. Participants were followed annually from 2nd grade to 8th grade in the winter of each year, 

and filled out questionnaires during a classroom session. The procedures for this study were 

approved by the institutional review board of the University of Illinois at Urbana-Champaign, USA. 
 
 
Measures 
 

Anxiety symptoms. We used the Revised Children's Manifest Anxiety Scale (RCMAS; Reynolds & 

Paget, 1981; Reynolds & Richmond, 1979) to measure youth anxiety symptoms. The RCMAS is a self-

report questionnaire consisting of 28 items. Sample items include “I worry a lot of the time” and “I 

feel that others do not like the way I do things”. Items were rated with yes or no responses, 

indicating whether the item is generally descriptive of the youth's feelings or actions. In this study, 

reliability of the RCMAS was good across all waves (Cronbach α = 0.88-0.91). Psychometric properties 

of the RCMAS have shown to be good across studies (Muris, Merckelbach, Ollendick, King, & Bogie, 

2002; Reynolds & Paget, 1981; Reynolds & Richmond, 1979; Seligman, Ollendick, Langley, & Baldacci, 

2004; Varela & Biggs, 2006). Sum scores were calculated, with higher scores representing higher 

levels of youth anxiety. 

                                                           
1 For the purpose of our analyses, we dichotomized youth’s race into Caucasian and non-Caucasian. 
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Anxious solitude. At the start of the study in 2nd grade, teachers reported on youth’s anxious 

solitude. We used an 8-item adapted version of the measure developed by Gazelle and Ladd (2003). 

Items were modified to reflect a peer context by adding a comparison (e.g., “Child plays alone more 

than most other children”) or rewording the items (e.g., “Child is nervous, high-strung, or tense when 

around other children”). All items were rated on a 5-point scale, ranging from 1 (not at all) to 5 (very 

much). Reliability of this scale was good in the present study (Cronbach α = 0.91). Teacher reports on 

this measure have been found to correspond with peer nomination and observers’ ratings of youth’s 

anxious solitary behavior (Gazelle & Ladd, 2003). Mean scores were calculated, with higher scores 

representing higher levels of anxious solitude.  
 

School hassles. After the middle school transition in 6th grade, youth completed an adapted 21-item 

version of the School Hassles Questionnaire (Robinson, Garber, & Hilsman, 1995) to report on their 

perceptions of daily school hassles presumed to be associated with the middle school transition. 

These hassles concerned multiple aspects of the new school environment, such as academic 

expectations (e.g., “You have had too much homework”), school structure (e.g., “You have had 

problems finding your way around school”), and schedule issues (e.g., “The periods between classes 

are too short to get to your next class on time”). All items were rated on a 5-point scale, ranging from 

1 (not at all) to 5 (very much). Reliability of the questionnaire was good in the present study 

(Cronbach α = 0.89). Mean scores were calculated, with higher scores representing higher mean 

levels of school hassles. 
 

Peer victimization. After the middle school transition, from 6th grade to 8th grade, youth completed a 

revised version (Rudolph, Troop-Gordon, Hessel, & Schmidt, 2011) of the Social Experiences 

Questionnaire (SEQ; Crick & Grotpeter, 1996) to assess exposure to peer victimization. The SEQ is a 

self-report questionnaire and this revised version consists of 21 items. This measure distinguishes 

between overt victimization (being the target of behaviors intended to harm others through physical 

damage or the threat of such damage; e.g., “How often do you get pushed or shoved by another 

kid?”) and relational victimization (being the target of behaviors intended to harm others through 

manipulation of relationships; e.g., “How often does another kid try to keep others from liking you by 

saying mean things about you?”). Items were rated on a 5-point scale, ranging from 1 (never) to 5 (all 

the time). In this study, reliability was good across all three waves for both overt victimization 

(Cronbach α = 0.89-0.90) and relational victimization (Cronbach α = 0.90). Self-reports of 

victimization have been shown to provide valid information that corresponds with reports by peers 

(e.g., Graham & Juvonen, 1998) and parents (Bollmer, Harris, & Milich, 2006). Mean scores were 

calculated within each subscale, with higher scores representing higher levels of victimization.  
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Parent-child relationship quality and friendship quality. After the middle school transition, from 6th 

grade to 8th grade, the Inventory of Parent and Peer Attachment (IPPA; Armsden & Greenberg, 1987) 

was used to assess positive and negative dimensions of adolescents’ relationships with their parents 

and peers. The IPPA is a self-report questionnaire that consists of 28 items to assess parent-child 

relationship quality (e.g., “My parents respect my feelings”) and 25 items to assess friendship quality 

(e.g., “When we discuss things, my friends consider my point of view”). Items were rated on a 5-point 

scale, ranging from 1 (almost never or never true) to 5 (almost always or always true). In this study, 

reliability was good across all three waves for both parent-child relationship quality (Cronbach α = 

0.94-0.96) and friendship quality (Cronbach α = 0.92). Psychometric properties of the IPPA have 

shown to be good (Armsden & Greenberg, 1987; Ridenour, Greenberg, & Cook, 2006). Mean scores 

were calculated, with higher scores representing higher levels of parent-child relationship quality and 

friendship quality. 
 
 
Statistical Analyses 
 

Growth Mixture Modeling (GMM) in Mplus version 7.2 (Muthén & Muthén, 1998-2012) was used to 

identify subgroups of youth with different developmental trajectories of anxiety symptoms from mid-

childhood to mid-adolescence (T1-T7). We specifically modeled the middle school transition by setting 

up a piecewise latent growth model with two separate growth factors (i.e., slopes). The first growth 

factor represented anxiety development during elementary school (T1-T4), whereas the second 

growth factor represented anxiety development during middle school (T5-T7). By modeling 

development during elementary school and middle school with two separate, but interrelated, 

growth factors, we were able to capture potential abrupt changes in anxiety development around 

the middle school transition. In our analyses, we controlled for potential effects of gender, race, and 

SES on class membership (i.e., gender, race, and SES as predictors of the probability of belonging to 

the anxiety trajectory classes) as well as on the initial status and growth factors within the anxiety 

trajectory classes (i.e., gender, race, and SES as predictors of youth’s anxiety level at T1 and the 

subsequent changes in anxiety during elementary and middle school). Little’s MCAR test showed that 

data were missing at random, χ2(583) = 622.02, p = 0.13. Missing anxiety data were handled in Mplus 

with Full Information Maximum Likelihood (FIML; Muthén & Muthén, 1998-2012). 

We used several criteria to determine the final number of subgroups with distinct anxiety 

trajectories (Jung & Wickrama, 2008; Nagin, 2005; Reinecke, 2006). First, an additional group had to 

result in an improvement of model fit, indicated by a decrease in the sample-size adjusted Bayesian 

information criterion (SSA BIC) and a significant adjusted Lo-Mendell-Rubin likelihood ratio test (adj. 

LMR-LRT). Second, entropy—a standardized measure of classification quality, ranging from 0 to 1—
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had to be acceptable, with values closer to 1 indicating better classification accuracy. Third, we 

evaluated the interpretability of the groups. If an additional group was found to be a slight variation 

of a group already found in a lower class solution, we chose the most parsimonious model. Finally, 

every group had to cover at least 5% of the sample for meaningful interpretation and further 

analysis.  

To examine how our empirically identified subgroups of youth with different anxiety trajectories 

from mid-childhood to mid-adolescence varied on relevant markers of psychosocial functioning at 

important points in time (i.e., at the start of the study in mid-childhood, after the middle school 

transition in early adolescence, throughout middle school from early to mid-adolescence, and at the 

end of middle school in mid-adolescence), we examined differences between the classes in several 

areas of psychosocial adjustment. Scores representing psychosocial adjustment throughout middle 

school were calculated by taking an average of the 6th to 8th grade scores. These “outcome” variables 

were not incorporated directly into the model, but we instead used the Mplus AUXILIARY (e) function 

(Asparouhov, 2010) to compare the different subgroups of youth on our indices of psychosocial 

adjustment. This method takes into account the probability that each individual has of being assigned 

to each of the identified anxiety trajectories (i.e., takes into account classification 

uncertainty/inaccuracy), rather than assigning individuals to their most likely anxiety trajectory class 

as is commonly done in multiple-step procedures. Because the AUXILIARY function estimates the 

GMM model separately from the comparison on the outcome variables, FIML cannot be applied to 

missing data in the outcomes variables. Therefore, missing data on the outcome variables were 

imputed with Expectation Maximization (EM) in SPSS before the GMM analysis.  
 

 

2.3 RESULTS 
 
 
Descriptive Statistics 
 

Table 2.1 provides an overview of the mean levels of all study variables over the studied time period. 

For the total sample, these means show a slight decrease in anxiety symptoms from mid-childhood 

to mid-adolescence, a slight decrease in overt and relational victimization and parent-child 

relationship quality from early to mid-adolescence, and a slight increase in friendship quality from 

early to mid-adolescence. Rank-order stability was high for all study variables, with correlations 

between successive waves ranging from 0.44 to 0.72 for anxiety symptoms, 0.66 to 0.67 for overt 

victimization, 0.65 to 0.70 for relational victimization, 0.69 to 0.73 for parent-child relationship 

quality, and 0.60 for friendship quality.  
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development during elementary school and middle school with two separate, but interrelated, 

growth factors, we were able to capture potential abrupt changes in anxiety development around 

the middle school transition. In our analyses, we controlled for potential effects of gender, race, and 

SES on class membership (i.e., gender, race, and SES as predictors of the probability of belonging to 

the anxiety trajectory classes) as well as on the initial status and growth factors within the anxiety 

trajectory classes (i.e., gender, race, and SES as predictors of youth’s anxiety level at T1 and the 

subsequent changes in anxiety during elementary and middle school). Little’s MCAR test showed that 

data were missing at random, χ2(583) = 622.02, p = 0.13. Missing anxiety data were handled in Mplus 

with Full Information Maximum Likelihood (FIML; Muthén & Muthén, 1998-2012). 

We used several criteria to determine the final number of subgroups with distinct anxiety 

trajectories (Jung & Wickrama, 2008; Nagin, 2005; Reinecke, 2006). First, an additional group had to 

result in an improvement of model fit, indicated by a decrease in the sample-size adjusted Bayesian 

information criterion (SSA BIC) and a significant adjusted Lo-Mendell-Rubin likelihood ratio test (adj. 

LMR-LRT). Second, entropy—a standardized measure of classification quality, ranging from 0 to 1—
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had to be acceptable, with values closer to 1 indicating better classification accuracy. Third, we 

evaluated the interpretability of the groups. If an additional group was found to be a slight variation 

of a group already found in a lower class solution, we chose the most parsimonious model. Finally, 

every group had to cover at least 5% of the sample for meaningful interpretation and further 

analysis.  

To examine how our empirically identified subgroups of youth with different anxiety trajectories 

from mid-childhood to mid-adolescence varied on relevant markers of psychosocial functioning at 

important points in time (i.e., at the start of the study in mid-childhood, after the middle school 

transition in early adolescence, throughout middle school from early to mid-adolescence, and at the 

end of middle school in mid-adolescence), we examined differences between the classes in several 

areas of psychosocial adjustment. Scores representing psychosocial adjustment throughout middle 

school were calculated by taking an average of the 6th to 8th grade scores. These “outcome” variables 

were not incorporated directly into the model, but we instead used the Mplus AUXILIARY (e) function 

(Asparouhov, 2010) to compare the different subgroups of youth on our indices of psychosocial 

adjustment. This method takes into account the probability that each individual has of being assigned 

to each of the identified anxiety trajectories (i.e., takes into account classification 

uncertainty/inaccuracy), rather than assigning individuals to their most likely anxiety trajectory class 

as is commonly done in multiple-step procedures. Because the AUXILIARY function estimates the 

GMM model separately from the comparison on the outcome variables, FIML cannot be applied to 

missing data in the outcomes variables. Therefore, missing data on the outcome variables were 

imputed with Expectation Maximization (EM) in SPSS before the GMM analysis.  
 

 

2.3 RESULTS 
 
 
Descriptive Statistics 
 

Table 2.1 provides an overview of the mean levels of all study variables over the studied time period. 

For the total sample, these means show a slight decrease in anxiety symptoms from mid-childhood 

to mid-adolescence, a slight decrease in overt and relational victimization and parent-child 

relationship quality from early to mid-adolescence, and a slight increase in friendship quality from 

early to mid-adolescence. Rank-order stability was high for all study variables, with correlations 

between successive waves ranging from 0.44 to 0.72 for anxiety symptoms, 0.66 to 0.67 for overt 

victimization, 0.65 to 0.70 for relational victimization, 0.69 to 0.73 for parent-child relationship 

quality, and 0.60 for friendship quality.  
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Anxiety Trajectories from Mid-Childhood to Mid-Adolescence 
 

Based on our selection criteria, we decided upon a 4-class solution as best-fitting GMM model. 

Because individual differences (i.e., variance) in the middle school slope were very small and non-

significant (suggesting that within the identified classes, there were almost no individual differences 

in anxiety development during middle school), we fixed this parameter to zero for reasons of 

parsimony (which also resulted in a slightly better model fit). The fit statistics of all considered class 

solutions are summarized in Table 2.2, and Table 2.3 gives an overview of the developmental 

parameters for all four classes in the final GMM model. In addition, Figure 2.1 graphically displays the 

four anxiety trajectories in the final GMM model.  

As expected, the majority of youth (70%) showed relatively low levels of anxiety symptoms over 

time. In contrast, 11% of youth showed relatively high levels of anxiety symptoms over time. These 

two anxiety trajectories were labelled persistent low and persistent high, respectively. Interestingly, 

two subgroups of youth showed slight decreases in anxiety symptoms during elementary school, but 

showed strongly diverging trajectories of anxiety after the middle school transition. Specifically, 14% 

of youth showed strongly decreasing levels of anxiety after the middle school transition, whereas the 

remaining 5% of youth showed strongly increasing levels of anxiety after the middle school 

transition. These two anxiety trajectories were labelled decreasing after transition and increasing 

after transition, respectively.  

Youth in the persistent low anxiety trajectory reported lower initial levels of anxiety in mid-

childhood than youth in the persistent high, Wald χ2(1) = 18.27, p < 0.001, increasing after transition, 

Wald χ2(1) = 6.90, p < 0.01, and decreasing after transition, Wald χ2(1) = 37.08, p < 0.001, anxiety 

trajectories. Youth in these latter three trajectories reported comparable higher initial levels of 

anxiety in mid-childhood, Wald χ2s(1) < 3.00, ps > 0.05. At the end of middle school in mid-

adolescence, youth in the persistent low and decreasing after transition anxiety trajectories reported 

comparably low levels of anxiety, Wald χ2(1) = 2.31, p = 0.13, whereas youth in the persistent high 

and increasing after transition anxiety trajectories reported comparably high levels of anxiety, Wald 

χ2(1) = 1.11, p = 0.29. Anxiety levels of youth in the persistent low and decreasing after transition 

anxiety trajectories were significantly lower than anxiety levels of youth in the persistent high and 

increasing after transition anxiety trajectories, Wald χ2s(1) > 63.31, ps < 0.001. 

All of the aforementioned anxiety trajectory classes included gender, race, and SES as 

covariates.2 Within these four anxiety trajectories, girls reported borderline significantly higher initial 

                                                           
2 Freely estimating the effect of these covariates on the intercept and slope factors between classes resulted in 
estimation problems and unacceptable model fit. Therefore, we constrained the effect of the covariates on the 
intercept and slope factors within the classes to be equal between the classes. Furthermore, class solutions 
were highly similar excluding all covariates from the GMM models. 
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Anxiety Trajectories from Mid-Childhood to Mid-Adolescence 
 

Based on our selection criteria, we decided upon a 4-class solution as best-fitting GMM model. 

Because individual differences (i.e., variance) in the middle school slope were very small and non-

significant (suggesting that within the identified classes, there were almost no individual differences 

in anxiety development during middle school), we fixed this parameter to zero for reasons of 

parsimony (which also resulted in a slightly better model fit). The fit statistics of all considered class 

solutions are summarized in Table 2.2, and Table 2.3 gives an overview of the developmental 

parameters for all four classes in the final GMM model. In addition, Figure 2.1 graphically displays the 

four anxiety trajectories in the final GMM model.  

As expected, the majority of youth (70%) showed relatively low levels of anxiety symptoms over 

time. In contrast, 11% of youth showed relatively high levels of anxiety symptoms over time. These 

two anxiety trajectories were labelled persistent low and persistent high, respectively. Interestingly, 

two subgroups of youth showed slight decreases in anxiety symptoms during elementary school, but 

showed strongly diverging trajectories of anxiety after the middle school transition. Specifically, 14% 

of youth showed strongly decreasing levels of anxiety after the middle school transition, whereas the 

remaining 5% of youth showed strongly increasing levels of anxiety after the middle school 

transition. These two anxiety trajectories were labelled decreasing after transition and increasing 

after transition, respectively.  

Youth in the persistent low anxiety trajectory reported lower initial levels of anxiety in mid-

childhood than youth in the persistent high, Wald χ2(1) = 18.27, p < 0.001, increasing after transition, 

Wald χ2(1) = 6.90, p < 0.01, and decreasing after transition, Wald χ2(1) = 37.08, p < 0.001, anxiety 

trajectories. Youth in these latter three trajectories reported comparable higher initial levels of 

anxiety in mid-childhood, Wald χ2s(1) < 3.00, ps > 0.05. At the end of middle school in mid-

adolescence, youth in the persistent low and decreasing after transition anxiety trajectories reported 

comparably low levels of anxiety, Wald χ2(1) = 2.31, p = 0.13, whereas youth in the persistent high 

and increasing after transition anxiety trajectories reported comparably high levels of anxiety, Wald 

χ2(1) = 1.11, p = 0.29. Anxiety levels of youth in the persistent low and decreasing after transition 

anxiety trajectories were significantly lower than anxiety levels of youth in the persistent high and 

increasing after transition anxiety trajectories, Wald χ2s(1) > 63.31, ps < 0.001. 

All of the aforementioned anxiety trajectory classes included gender, race, and SES as 

covariates.2 Within these four anxiety trajectories, girls reported borderline significantly higher initial 

                                                           
2 Freely estimating the effect of these covariates on the intercept and slope factors between classes resulted in 
estimation problems and unacceptable model fit. Therefore, we constrained the effect of the covariates on the 
intercept and slope factors within the classes to be equal between the classes. Furthermore, class solutions 
were highly similar excluding all covariates from the GMM models. 
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levels of anxiety than boys, b = 0.99, β = .26, p = 0.06, and youth from lower SES families reported 

significantly higher initial levels of anxiety than youth from higher SES families, b = 2.11, β = .55, p < 

0.001. Between anxiety trajectories, girls were borderline significantly more likely than boys to 

belong to the increasing after transition anxiety trajectory, b = 1.05, OR = 2.85, p = 0.06, and 

significantly more likely to belong to the persistent high anxiety trajectory, b = 0.80, OR = 2.22, p = 

0.02, than to the persistent low anxiety trajectory. In addition, Caucasian youth were significantly less 

likely than non-Caucasian youth to belong to the increasing after transition anxiety trajectory, b =       

-1.40, OR = 0.25, p = 0.01, and borderline significantly more likely to belong to the decreasing after 

transition anxiety trajectory, b = 1.15, OR = 3.14, p = 0.06, than to the persistent low anxiety 

trajectory.3   
 

 

Table 2.2. Model fit Statistics for all GMM Models with Admissible Solutions 

 
Solutions 

   Class Size (%) 
SSA BIC Entropy Adj. LMR-LRT 1 2 3 4 5 

1-class 23089.032 - - 100     
2-class 23006.699 0.62 .04 21 79    
3-class 22942.735 0.73 .14 14 15 71   
4-class 22893.531 0.77 < .001 5 14 11 70  
5-class 22895.350 0.70 .91 4 11 13 21 51 

Notes. The best-fitting class solution is set in bold type. Entropy values and the adjusted LMR-LRT test are 
not available for a 1-class solution. Class size represents the percentage of youth of the total sample 
within every class. SSA BIC = sample-size adjusted Bayesian information criterion; adj. LMR-LRT = adjusted 
Lo-Mendell-Rubin likelihood ratio test.  
 

 

Table 2.3. Adjusted Estimates of the Intercept and Slope Factors in the 4-class GMM Solution 

 
Classes 

 
Intercept 

 Slope elementary 
school 

 Slope middle school 

M SD  M SD  M SD 
Class 1 (5%) 
  Increasing after transition 

 
12.11*** 

 
3.65 

  
-1.48* 

 
1.27 

  
 2.79*** 

 
- 

Class 2 (14%) 
  Decreasing after transition 

 
15.18*** 

 
3.65 

  
-1.01† 

 
1.27 

  
-3.34*** 

 
- 

Class 3 (11%) 
  Persistent high 

 
13.04*** 

 
3.65 

  
   1.65*** 

 
1.27 

  
-1.31*** 

 
- 

Class 4 (70%) 
  Persistent low 

 
  8.16*** 

 
3.65 

  
  -1.44*** 

 
1.27 

  
 -0.12 

 
- 

Note. The factor loadings of the slope factors were linearly parameterized during both elementary and 
middle school. †p < .10; *p < .05; **p < .01; ***p < .001. 
 

                                                           
3 Only (borderline) significant results are reported. 
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Figure 2.1. Graphical representation of the developmental trajectories of anxiety symptoms for the four 
subgroups of youth in the final GMM model. The middle school transition occurs between Grades 5 and 6. 
 

 

Psychosocial Characteristics of Anxiety Trajectories 
 

Table 2.4 gives an overview of the means and standard errors of all psychosocial correlates within 

each of the four anxiety trajectories in the final GMM model, on which AUXILIARY (e) significance 

tests were based (Asparouhov, 2010; Muthén & Muthén, 1998-2012). At the start of the study in 2nd 

grade, teachers reported significantly higher levels of anxious solitude for youth in the persistent high 

anxiety trajectory compared to youth in the persistent low anxiety trajectory, Wald χ2(1) = 4.90, p = 

0.03. There were no other significant differences between the anxiety trajectories in anxious solitude 

in mid-childhood. 

After the middle school transition in 6th grade, the highest levels of school hassles were reported 

by youth in the persistent high anxiety trajectory, followed by youth in the increasing after transition, 

decreasing after transition, and the persistent low anxiety trajectories. All differences in school 

hassles were significant at the 0.05 level, except for differences between youth in the persistent high 

and the increasing after transition anxiety trajectories, Wald χ2(1) = 2.23, p = 0.14, and only 

borderline significant differences between youth in the increasing after transition and the decreasing 

after transition anxiety trajectories, Wald χ2(1) = 3.00, p = 0.08.  

Throughout middle school, from 6th grade to 8th grade, the highest levels of victimization and the 

lowest levels of parent-child relationship quality were reported by youth in the persistent high 

anxiety trajectory, followed by youth in the increasing after transition, decreasing after transition, 
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levels of anxiety than boys, b = 0.99, β = .26, p = 0.06, and youth from lower SES families reported 

significantly higher initial levels of anxiety than youth from higher SES families, b = 2.11, β = .55, p < 

0.001. Between anxiety trajectories, girls were borderline significantly more likely than boys to 

belong to the increasing after transition anxiety trajectory, b = 1.05, OR = 2.85, p = 0.06, and 

significantly more likely to belong to the persistent high anxiety trajectory, b = 0.80, OR = 2.22, p = 

0.02, than to the persistent low anxiety trajectory. In addition, Caucasian youth were significantly less 

likely than non-Caucasian youth to belong to the increasing after transition anxiety trajectory, b =       

-1.40, OR = 0.25, p = 0.01, and borderline significantly more likely to belong to the decreasing after 

transition anxiety trajectory, b = 1.15, OR = 3.14, p = 0.06, than to the persistent low anxiety 

trajectory.3   
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1-class 23089.032 - - 100     
2-class 23006.699 0.62 .04 21 79    
3-class 22942.735 0.73 .14 14 15 71   
4-class 22893.531 0.77 < .001 5 14 11 70  
5-class 22895.350 0.70 .91 4 11 13 21 51 

Notes. The best-fitting class solution is set in bold type. Entropy values and the adjusted LMR-LRT test are 
not available for a 1-class solution. Class size represents the percentage of youth of the total sample 
within every class. SSA BIC = sample-size adjusted Bayesian information criterion; adj. LMR-LRT = adjusted 
Lo-Mendell-Rubin likelihood ratio test.  
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- 
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  Persistent high 
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Class 4 (70%) 
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  8.16*** 
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 -0.12 

 
- 

Note. The factor loadings of the slope factors were linearly parameterized during both elementary and 
middle school. †p < .10; *p < .05; **p < .01; ***p < .001. 
 

                                                           
3 Only (borderline) significant results are reported. 
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Figure 2.1. Graphical representation of the developmental trajectories of anxiety symptoms for the four 
subgroups of youth in the final GMM model. The middle school transition occurs between Grades 5 and 6. 
 

 

Psychosocial Characteristics of Anxiety Trajectories 
 

Table 2.4 gives an overview of the means and standard errors of all psychosocial correlates within 

each of the four anxiety trajectories in the final GMM model, on which AUXILIARY (e) significance 

tests were based (Asparouhov, 2010; Muthén & Muthén, 1998-2012). At the start of the study in 2nd 

grade, teachers reported significantly higher levels of anxious solitude for youth in the persistent high 

anxiety trajectory compared to youth in the persistent low anxiety trajectory, Wald χ2(1) = 4.90, p = 

0.03. There were no other significant differences between the anxiety trajectories in anxious solitude 

in mid-childhood. 

After the middle school transition in 6th grade, the highest levels of school hassles were reported 

by youth in the persistent high anxiety trajectory, followed by youth in the increasing after transition, 

decreasing after transition, and the persistent low anxiety trajectories. All differences in school 

hassles were significant at the 0.05 level, except for differences between youth in the persistent high 

and the increasing after transition anxiety trajectories, Wald χ2(1) = 2.23, p = 0.14, and only 

borderline significant differences between youth in the increasing after transition and the decreasing 

after transition anxiety trajectories, Wald χ2(1) = 3.00, p = 0.08.  

Throughout middle school, from 6th grade to 8th grade, the highest levels of victimization and the 

lowest levels of parent-child relationship quality were reported by youth in the persistent high 

anxiety trajectory, followed by youth in the increasing after transition, decreasing after transition, 
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and the persistent low anxiety trajectories. Differences between the classes were all significant at the 

0.05 level, except for differences between youth in the increasing after transition and the persistent 

high anxiety trajectories (ps > 0.44). With respect to friendship quality, youth in the persistent high 

anxiety trajectory reported significantly lower levels compared to the decreasing after transition 

anxiety trajectory, Wald χ2(1) = 4.66, p = 0.03, and the persistent low anxiety trajectory, Wald χ2(1) = 

17.12, p < 0.001. In addition, youth in the increasing after transition anxiety trajectory reported 

significantly lower levels of friendship quality compared to the persistent low anxiety trajectory, Wald 

χ2(1) = 6.66, p = 0.01.   

At the end of middle school in 8th grade, a consistent pattern of findings suggested that the 

highest levels of victimization and the lowest levels of parent-child relationship quality and friendship 

quality were reported by youth in the increasing after transition anxiety trajectory, followed by youth 

in the persistent high, decreasing after transition, and the persistent low anxiety trajectories. 

Differences between the trajectories were all significant at the 0.05 level, with the exception that 

youth in the decreasing after transition anxiety trajectory reported similar levels of all constructs as 

youth in the persistent low anxiety trajectory, Wald χ2s < 1.10, ps > 0.30, and that youth in the 

increasing after transition anxiety trajectory reported similar levels of all constructs as youth in the 

persistent high anxiety trajectory, Wald χ2s < 0.21, ps > 0.65. 
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2.4 DISCUSSION 
 

In the present study, we aimed to examine the potential impact of the middle school transition on 

developmental trajectories of anxiety symptoms from mid-childhood to mid-adolescence (i.e., 2nd 

grade to 8th grade), as well as examine how anxiety trajectories were associated with youth’s 

individual functioning and social-contextual adjustment. Results suggested that anxiety trajectories 

of two subgroups of youth were virtually not affected by the middle school transition. These youth 

showed fairly stable levels of either high or low anxiety symptoms over time, which were associated 

with high and low levels of teacher-reported anxious solitude at mid-childhood, respectively. In 

contrast, the middle school transition strongly affected anxiety trajectories of two other subgroups of 

youth. After an initial decrease in anxiety symptoms during elementary school, these youth showed 

either strongly increasing or decreasing levels of anxiety after the transition, which were not 

associated with teacher-reported anxious solitude at mid-childhood. Not only did these latter two 

subgroups of youth strongly diverge in their anxiety symptom development after the middle school 

transition, but youth with increasing levels of anxiety after the transition also showed poorer school 

adjustment just after the transition as well as poorer social adjustment throughout middle school 

and at the end of middle school compared to youth with decreasing levels of anxiety after the 

transition. Overall, our findings suggest that the middle school transition has the potential to alter 

developmental trajectories of anxiety for some youth, either for better or for worse, and that anxiety 

trajectories appear to be strongly intertwined with youth’s adjustment in several important domains 

of functioning. 
 
 
Continuity and Change in Anxiety Symptoms from Grades 2 to 8 
 

In this study, we found support for continuity as well as change in youth anxiety symptoms from mid-

childhood to mid-adolescence (Graber & Brooks-Gunn, 1996; Rutter, 1996; Weems, 2008). Overall, 

our results suggest that the middle school transition does not appear to be associated with 

(temporary) increases in anxiety for the majority of youth, but rather seem to be in line with the idea 

that youth vary in the degree to which they are affected by experiences or changes in the 

environment to which they are exposed (e.g., an important premise in the differential susceptibility 

hypothesis; Belsky, Bakermans-Kranenburg, & Van Ijzendoorn, 2007). Regarding continuity, most 

youth in this study appeared unaffected by the changes accompanying the middle school transition 

and rather showed strong stability in their levels of anxiety from mid-childhood to mid-adolescence. 

In line with the abundant evidence suggesting strong associations between anxiety and many 

domains of psychosocial functioning (Bögels & Brechman-Toussaint, 2006; Kingery et al., 2010; Van 

Ameringen et al., 2003), youth with persistent high levels of anxiety over time showed poorer 
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and the persistent low anxiety trajectories. Differences between the classes were all significant at the 

0.05 level, except for differences between youth in the increasing after transition and the persistent 
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psychosocial functioning over time (i.e., higher anxious solitude in mid-childhood as well as more 

school hassles and peer victimization along with poorer parent-child relationship and friendship 

quality throughout middle school) than youth with persistent low levels of anxiety.  

Regarding discontinuity, the middle school transition appeared to have strong impact on anxiety 

trajectories in two subgroups of youth, which showed either strongly increasing or decreasing levels 

of anxiety after the transition. These youth thus seemed to be quite susceptible to change in this 

transition period. The strongly increasing levels of anxiety throughout middle school for a small 

subgroup of youth were accompanied by negative experiences in several domains of functioning (i.e., 

relatively high levels of school hassles and peer victimization along with poor parent-child 

relationship and friendship quality). These results suggest that the middle school transition may have 

been a stressful experience for these youth, who were confronted with transition-related stressors 

along with limited support from their most important interpersonal relationship partners, parents 

and peers. In contrast, a small group of youth appeared to benefit from the middle school transition, 

as reflected in strongly decreasing levels of anxiety after the transition. Thus, for some youth the 

middle school transition appeared to be creating opportunities for better adjustment. 

By the end of middle school in mid-adolescence, youth with decreasing levels of anxiety after 

the middle school transition reported similarly low levels of anxiety as well as comparable good 

levels of psychosocial adjustment as the majority of youth with persistent low levels over anxiety 

over time, whereas youth with increasing levels of anxiety after the middle school transition reported 

similarly high levels of anxiety as well as comparable poor levels of psychosocial adjustment as youth 

with persistent high levels over anxiety over time. Overall, these findings suggest that youth with 

increasing levels of anxiety after the middle school transition show comparable poor social 

relationships as youth with persistent high levels of anxiety over time, whereas the opposite is true 

regarding youth with decreasing and persistent low levels of anxiety over time. This suggests that 

youth with high or increasing levels of anxiety in general appear to have poor interpersonal support 

systems, whereas youth with low or decreasing levels of anxiety appear to have good interpersonal 

support systems on which these youth can rely for warmth and support across this transition period.  
 
 
Conceptualizing Continuity and Change in Anxiety Symptoms from Grades 2 to 8 
 

Because of the descriptive nature of this study, we can only speculate about characteristics that 

might be related to the degree to which youth are affected by the middle school transition or co-

occurring experiences. Interestingly, teacher reports of youth’s anxious solitude—a temperamental 

vulnerability to general anxiety (Gazelle, 2010)—in mid-childhood significantly distinguished between 

the two “extreme” groups of youth with persistent levels of either high or low anxiety over time only, 
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even though youth in the increasing or decreasing anxiety trajectories reported comparable high 

levels of anxiety in mid-childhood as youth with persistent high levels of anxiety over time. Thus, a 

temperamental vulnerability to anxiety appeared to be associated with stability in levels of anxiety 

over time and relative insusceptibility to (negative) experiences or changes associated with the 

middle school transition in our study. At the same time, anxiety development of youth with a less 

strong individual vulnerability to anxiety appeared to be strongly associated with social-contextual 

circumstances across the middle school transition. This suggests that some youth might show high 

levels of anxiety due to a strong individual vulnerability factor, whereas other youth might develop 

high levels of anxiety due to negative social-contextual influences. 

Another issue which we can only speculate about is how or why the middle school transition 

might create opportunities for better adjustment for some youth (as evidenced by strongly 

decreasing levels of anxiety after this transition). Opportunities to thrive after the middle school 

transition may arise when changes associated with the middle school transition provide a better 

person-environment fit or developmental match for some youth, whereas increases in anxiety 

symptoms throughout middle school may result from a worse person-environment fit or 

developmental mismatch (Eccles et al., 1993). In addition, Shell, Gazelle, and Faldowski (2014) 

suggested in a recent study that the middle school transition may motivate some youth to take 

advantage of opportunities for improved peer relations, which may be linked with lower levels of 

anxiety for these youth after the transition. Yet, clearly more research is needed to increase our 

understanding of how transitions may provide opportunities for improved adjustment for some 

youth. 

Altogether, the four anxiety trajectory groups in our study illustrate principles of equifinality and 

multifinality, which have been suggested as central concepts for conceptualizing developmental 

pathways (Cicchetti & Rogosch, 1996, 2002). For example, whereas youth in the persistent low and 

the decreasing after transition anxiety trajectories showed significantly different initial levels of 

anxiety in mid-childhood, youth in these anxiety trajectories showed comparable levels of anxiety in 

mid-adolescence (i.e., equifinality). In contrast, whereas youth in the persistent high and the 

decreasing after transition anxiety trajectories showed similar initial levels of anxiety in mid-

childhood, youth in these anxiety trajectories showed significantly different levels of anxiety in mid-

adolescence (i.e., multifinality). 
 
 
Strengths, Limitations, and Directions for Future Research 
 

An important strength of this study is its 7-year prospective longitudinal design in a large community 

sample of youth, covering the entire period from mid-childhood to mid-adolescence and including 
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the major life transition from elementary to secondary school. In addition, our person-centered 

longitudinal approach allowed for a nuanced exploration of the potential impact of the middle school 

transition on important theorized individual differences in anxiety symptom development (e.g., 

Cicchetti & Rogosch, 1996, 2002; Graber & Brooks-Gunn, 1996; Weems, 2008). Finally, by focusing on 

associations with various aspects of youth’s individual functioning and social-contextual adjustment, 

we were able to examine the broader psychosocial functioning of youth with different anxiety 

trajectories from mid-childhood to mid-adolescence. 

We should also note some limitations of the current study, which may provide suggestions for 

future research. First, our results do not allow for any causal conclusions, but only allow for 

inferences regarding overlapping developmental associations between anxiety symptoms and 

youth’s individual functioning and social-contextual adjustment. Future research should provide 

more insight into factors or processes that may explain different degrees of susceptibility to changes 

associated with the middle school transition as well as how and why some youth show increasing or 

decreasing anxiety trajectories after such a relatively universal transition. Future research should also 

provide more insight into factors or processes that may predict or explain why some youth 

experience more supportive/less stressful environments across the middle school transition than 

others, and how these experiences are associated with increasing or decreasing levels of anxiety 

after the transition.   

Second, with the exception of teacher-reports of anxious solitude at the start of the study, we 

exclusively relied on adolescent self-reports of psychosocial adjustment. Our results may thereby be 

limited to youth’s perceptions of psychosocial experiences. However, youth’s perceptions of their 

environment or psychosocial adjustment have been discussed to be of equal, or perhaps even higher, 

importance to their mental health than more “objective” judgments (e.g., Hale, Raaijmakers, 

Gerlsma, & Meeus, 2007). Yet, youth’s perceptions may also be affected by their anxiety symptoms, 

and these constructs may thus share some overlap.  

Finally, this study conceptualized anxiety as one global anxiety construct. Theories (Warren & 

Sroufe, 2004; Weems, 2008; Westenberg, Siebelink, & Treffers, 2001) and empirical findings (e.g., 

Chapter 3 of this dissertation; Hale et al., 2008; Van Oort et al., 2009; Weems & Costa, 2005) 

however emphasize important age-related developmental changes in the expression of anxiety, 

especially in adolescence. Though a recent study (Waszczuk, Zavos, Gregory, & Eley, 2014) has 

suggested a different phenotypic/genetic structure of anxiety in childhood (i.e., more global and one-

dimensional) and adolescence (more specific and multi-dimensional), future studies may want to 

examine the potential differential impact of the middle school transition on developmental 

trajectories of different, specific forms of anxiety (e.g., Generalized Anxiety or Social Anxiety 

symptoms).  
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Conclusion 
 

The middle school transition appears to be a potential break-point for development for some youth, 

rather than a stressful life transition for all. Specifically, two subgroups of youth showed relatively 

stable levels of either high or low anxiety from mid-childhood to mid-adolescence, whereas two 

subgroups of youth showed strongly increasing or decreasing levels of anxiety after the middle 

school transition. These different subgroups of youth showed distinct patterns of transition-related 

stressors and interpersonal support, with higher levels of anxiety generally being associated with 

poorer psychosocial functioning. Overall, our findings are consistent with developmental theories 

(Cicchetti & Rogosch, 1996, 2002; Weems, 2008) that stress the complex interplay between 

individual and social-contextual factors in determining the specific developmental trajectories 

followed by individuals. This complex interplay could result in continuity or discontinuity of a certain 

anxiety trajectory, with contextual changes after the middle school transition seemingly impacting 

anxiety trajectories of some youth in a for-better-and-for-worse manner. 
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ABSTRACT 
 

In this study, we prospectively examined developmental trajectories of five anxiety disorder 

symptom dimensions (Generalized Anxiety Disorder, Panic Disorder, School Anxiety, Separation 

Anxiety Disorder, and Social Anxiety Disorder) from early to late adolescence in a community sample 

of 239 adolescents, assessed annually over 8 years. Latent Growth Modeling indicated different 

developmental trajectories from early into late adolescence for the different anxiety disorder 

symptoms, with some symptoms decreasing and other symptoms increasing over time. Sex 

differences in developmental trajectories were found for some symptoms, but not all. Furthermore, 

Latent Class Growth Analysis identified a normal developmental profile (including a majority of 

adolescents reporting persistent low anxiety disorder symptoms over 8 years) and an at-risk 

developmental profile (including a minority of adolescents reporting persistent high anxiety disorder 

symptoms over 8 years) for all of the anxiety disorder symptom dimensions except Panic Disorder. 

Additional analyses longitudinally supported the validity of these normal and at-risk developmental 

profiles and suggested differential associations between different anxiety disorder symptom 

dimensions and developmental trajectories of substance use, parenting, and identity development. 

Taken together, our results emphasize the importance of examining different anxiety disorder 

symptom dimensions separately in contrast to a using a global, one-dimensional approach to anxiety. 
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3.1 INTRODUCTION 
 

Are anxiety symptoms in adolescence serious and persistent problems or normal and transient 

developmental phenomena? When looking into the existing literature, there appears to be support 

for both notions. Many studies indicate that adolescence is a period when anxiety is among the most 

prevalent forms of psychopathology (Merikangas et al., 2010) and can result in severe psychosocial 

problems (Bernstein & Victor, 2008). In addition to the high prevalence of anxiety symptoms in 

adolescence, a significant proportion of childhood anxiety symptoms and disorders appear to have a 

chronic course and last into adulthood (Bosquet & Egeland, 2006). However, anxiety symptoms are 

also part of normal child and adolescent development. As children and adolescents encounter new 

developmental tasks over the years, anxiety symptoms rise and fall. For example, recent research by 

Hale, Raaijmakers, Muris, Van Hoof, and Meeus (2008) as well as Van Oort, Greaves-Lord, Verhulst, 

Ormel, and Huizink (2009) suggests that anxiety symptoms are relatively frequent in early 

adolescence but decrease into mid-adolescence. It is therefore important to distinguish between 

more severe and persistent (i.e., pathological) adolescent anxiety symptoms and more normal and 

transient adolescent anxiety symptoms, and to examine how different levels of anxiety symptoms 

are related to other adolescent psychosocial outcomes. This process of distinguishing between 

normal and pathological levels of adolescent anxiety symptoms can be facilitated by gaining more 

insight into the normal development of anxiety symptoms in the general population throughout 

adolescence.  
 
 
Development of Adolescent Anxiety Disorder Symptoms 
 

Drawing upon developmental theory, several models have been formulated that posit important age-

related developmental changes in the expression of anxiety throughout childhood and adolescence 

(Warren & Sroufe, 2004; Weems, 2008; Westenberg, Siebelink, & Treffers, 2001). These models 

suggest that the predominant expression of anxiety is related to the normative developmental 

periods children and adolescents go through as well as to the developmental tasks they encounter 

over the years. Several studies have provided support for this notion (e.g., Weems & Costa, 2005; 

Westenberg, Drewes, Siebelink, & Treffers, 2004; Westenberg, Gullone, Bokhorst, Heyne, & King, 

2007). For example, separation anxiety symptoms appear to predominate in childhood, whereas 

panic-related symptoms are most frequent in late adolescence and young adulthood. In addition, 

according to the concept of multifinality (Cicchetti & Rogosch, 1996, 2002), many complex 

interactions between the individual and biological, behavioral, cognitive, and social processes 

influence the specific developmental trajectories followed by individuals. These complex interactions 

also determine the specific anxiety symptom trajectories children and adolescents follow over the 
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ABSTRACT 
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years. A common risk status may thus not necessarily result in the same maladaptive outcome for all 

individuals, but may, for example, result in very different expressions of anxiety for different 

individuals.  

Taken together, theory and empirical findings emphasize the importance of examining 

normative developmental changes in specific expressions of anxiety. However, longitudinal research 

into the normal development of different expressions of anxiety symptoms in adolescence is 

relatively scarce. Furthermore, the few longitudinal studies that have been conducted were mainly 

mixed longitudinal designs (i.e., following multiple cohorts over time) that only covered a limited age 

span during adolescence longitudinally as opposed to longitudinally studying the entire age span of 

adolescence. To our knowledge, only two longitudinal studies on the normal development of 

different expressions of adolescent anxiety symptoms have been conducted. In the first study, Hale 

et al. (2008) investigated the developmental trajectories of Generalized Anxiety Disorder (GAD), 

Panic Disorder (PD), School Anxiety (SA), Separation Anxiety Disorder (SepAD), and Social Anxiety 

Disorder (SAD) over 5 years in two cohorts of adolescents from the general population, aged 12 and 

16 years, respectively, at the first time of measurement. In this study, a slight decrease in all anxiety 

symptoms was found except for SAD symptoms, which remained fairly stable over time. In addition, 

only few sex differences in developmental trajectories of different adolescent anxiety symptoms 

were found.  

In the second study, Van Oort et al. (2009) investigated developmental trajectories of GAD, 

Obsessive-Compulsive Disorder, PD, SepAD, and SAD at three measurement occasions over 5 years in 

a community cohort aged 10 to 12 years at the first time of measurement. In this study, a slight 

decrease was found for all anxiety symptoms, followed by a leveling off of the decrease, and a 

subsequent slight increase in symptoms from mid-adolescence (GAD, SepAD, and SAD) or late 

adolescence (Obsessive-Compulsive Disorder and PD) onward. When these findings were adjusted 

for concurrent symptoms of Major Depressive Disorder, there appeared to be no sex differences in 

developmental trajectories of the different adolescent anxiety symptoms. 

A comparison of the results by Hale et al. (2008) and Van Oort et al. (2009) emphasizes “that 

findings on the developmental course of anxiety symptoms in the general population are still partly 

inconsistent, and therefore need further replication and exploration” (Van Oort et al., 2009, p. 1214). 

Hence, the first aim of the present paper was to add to the existing literature by further examining 

the normal development of specific expressions of anxiety throughout the entire adolescent years. 

Specifically, we examined the normal development of five anxiety disorder symptom dimensions in 

adolescents from the general population in a prospective longitudinal design with annual 

measurements covering early to late adolescence (i.e., ages ~12-19). Four of the five anxiety disorder 

symptom dimensions in this study are directly related to the anxiety disorders described in the DSM-
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IV-TR (American Psychiatric Association, 2000), namely symptoms of GAD (best described by 

excessive worrying), PD (best described by unexpected and intense fear of catastrophe), SepAD (best 

described by fear regarding separation from home or significant individuals), and SAD (best described 

by social evaluation fear). The fifth anxiety disorder symptom dimension we examined is school 

refusal or SA (best described by school-related anxiety and stress), which is not a DSM-IV-TR anxiety 

disorder but is a serious problem in childhood and adolescence with various negative short-term and 

long-term consequences on children’s and adolescents’ social, emotional, and educational 

development (Fremont, 2003; for a systematic review, see King & Bernstein, 2001). We used an 

adolescent community sample in order to assess the normal development of these anxiety disorder 

symptoms, because the normal developmental course of adolescent anxiety symptoms may be 

better reflected by studies in the general community than by clinical samples, which is due to a 

potential referral bias in clinical samples that may limit the generalizability of research findings to the 

normal population (Hale, Raaijmakers, Muris, & Meeus, 2005).  

Although the present study consists of a subsample of the study by Hale et al. (2008), a cohort of 

Dutch early adolescents, it differs in important ways from the 5-year longitudinal study by Hale et al. 

(2008). First, this study longitudinally covers the entire age span of adolescence by longitudinally 

following one cohort of early adolescents for 8 successive years in a prospective longitudinal design 

with annual measurements. Second, the additional 3 years covered in this study allow for a more 

detailed examination of potential nonlinear development. Third, in this study we not only focused on 

the normal development of different anxiety disorder symptoms, but we also examined how 

development of different anxiety disorder symptoms was related to development in other areas of 

adolescent psychosocial functioning (a point we will return to shortly when describing the third aim 

of this study). This study is thereby the first to longitudinally examine the aforementioned anxiety 

disorder symptoms in a prospective, longitudinal design covering the full age range of adolescence 

(i.e., from early to late adolescence) by prospectively following adolescents for 8 successive years. 

This study extends previous findings on the normal development of anxiety disorder symptoms and 

advances our understanding of normal developmental changes in the expression of anxiety 

throughout the entire adolescent years. Nuances in the normal development of adolescent anxiety 

disorder symptoms are vital to researchers and psychotherapists alike to facilitate a distinction 

between normal and more pathological levels of adolescent anxiety disorder symptoms. 

Developmental theory on age-related developmental changes in the expression of anxiety 

throughout childhood and adolescence (Warren & Sroufe, 2004; Weems, 2008; Westenberg et al., 

2001) and previous cross-sectional (e.g., Weems & Costa, 2005) and longitudinal studies (Hale et al., 

2008; Van Oort et al., 2009) have suggested that SA and SepAD symptoms decrease throughout 

adolescence and that GAD and PD symptoms increase in adolescence. These theories and empirical 
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disorder symptoms are vital to researchers and psychotherapists alike to facilitate a distinction 

between normal and more pathological levels of adolescent anxiety disorder symptoms. 

Developmental theory on age-related developmental changes in the expression of anxiety 
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2008; Van Oort et al., 2009) have suggested that SA and SepAD symptoms decrease throughout 
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findings led us to formulate the following hypotheses regarding the normal development of different 

anxiety disorder symptoms: (a) GAD symptoms will increase from early/mid-adolescence onwards; 

(b) PD symptoms will increase from mid-/late adolescence onwards; (c) SA symptoms will decrease 

throughout adolescence; and (d) SepAD symptoms will decrease throughout adolescence. Because of 

an apparent discrepancy between theoretical expectations (SAD symptoms will peak in mid-

adolescence; e.g., Warren & Sroufe, 2004; Westenberg et al., 2001) and research findings (SAD 

symptoms remain fairly stable or decrease from early to mid-adolescence; e.g., Hale et al., 2008; Van 

Oort et al., 2009), no hypothesis for the normal development of SAD was formulated. 

Furthermore, sex differences in the normal development of different adolescent anxiety 

disorder symptoms were examined. Although many studies suggest higher mean levels of anxiety 

disorder symptoms in adolescent girls compared to boys (Lewinsohn, Lewinsohn, Gotlib, Seeley, & 

Allen, 1998; for a systematic review, see McLean & Anderson, 2009), the two longitudinal studies by 

Hale et al. (2008) and Van Oort et al. (2009) suggest only small differences between adolescent boys 

and girls in developmental trajectories of anxiety. In this study, we further examined sex differences 

in developmental trajectories of different anxiety disorder symptoms. If we were to find sex 

differences, we expected higher levels of anxiety disorder symptoms over time for adolescent girls 

compared to boys, in line with the aforementioned studies. 
 
 
Heterogeneity in Development of Adolescent Anxiety Disorder Symptoms 
 

A logical continuation after examining normal developmental trajectories of anxiety disorder 

symptoms in adolescence is to examine the natural occurrence of different groups of adolescents 

following different developmental trajectories of anxiety. Differences between more severe and 

persistent (i.e., pathological) adolescent anxiety symptoms and more normal and transient 

adolescent anxiety symptoms have traditionally been made by using arbitrary cutoff scores, such as 

labeling the top 5% or top 10% of the sample as at-risk or clinical. However, modern statistical 

techniques, such as Latent Class Growth Analysis (LCGA; Reinecke, 2006), allow for a more 

sophisticated and person-centered grouping of adolescents. Therefore, the second aim of this study 

was to examine whether we can empirically distinguish between different groups of adolescents with 

different developmental trajectories of anxiety (i.e., distinguish between adolescents in the severity 

and persistence of different anxiety disorder symptoms over time) using LCGA. 

With regard to the second aim of this study, little research on anxiety has yet been conducted 

using LCGAs, and we are not aware of any adolescent anxiety disorder symptom studies that have 

employed this approach. This study is thus the first to examine distinctions between groups of 

adolescents with regard to the severity and persistence of specific anxiety disorder symptoms by 
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means of LCGAs. Research in this area is vital, because identifying groups of adolescents with 

different developmental trajectories of anxiety disorder symptoms is important not only with regard 

to adolescents’ anxiety disorder symptom development but also with regard to other important 

areas of psychosocial development (a point we will return to shortly when describing the third aim of 

this study).  

The few studies that did employ LCGA, or closely related statistical techniques, in relation to 

anxiety, have distinguished between groups of individuals with different developmental trajectories 

of general adolescent anxiety symptoms (e.g., Crocetti, Klimstra, Keijsers, Hale, & Meeus, 2009), 

internalizing symptoms (e.g., Colman, Ploubidis, Wadsworth, Jones, & Croudace, 2007; Côté et al., 

2009), and in age ranges other than adolescence (i.e., childhood or adulthood; e.g., Duchesne, 

Larose, Vitaro, & Tremblay, 2010; Feng, Shaw, & Silk, 2008). These studies all suggest heterogeneity 

(i.e., different groups of individuals) in these developmental trajectories. This is in line with 

theoretical hypotheses on the existence of distinct groups of youth with respect to anxiety symptom 

development (Weems, 2008). 

Although the above-mentioned studies differ largely in their research focus, methodology, and 

analysis strategies, two different developmental profiles have consistently been found: one normal 

(or low anxiety) developmental profile followed by the vast majority of individuals, characterized by 

relatively stable, low-severity anxiety symptoms, and one at-risk developmental profile, 

characterized by relatively stable, high-severity anxiety symptoms (for a systematic review, see 

Nandi, Beard, & Galea, 2009). In line with these findings, we anticipate finding a distinction between 

the majority of adolescents in which anxiety disorder symptoms represent a transient developmental 

phenomena (i.e., normal developmental profile) and a minority of adolescents with more severe and 

persistent anxiety disorder symptoms (i.e., at-risk developmental profile) for all five anxiety disorder 

symptom dimensions in our study. Such a distinction would also be in line with theoretical 

hypotheses on the existence of distinct groups of youth with respect to anxiety symptom 

development (Weems, 2008). 
 
 

Heterogeneity in Development of Anxiety Disorder Symptoms and Psychosocial 
Development 
 

Obtaining normal and at-risk groups of adolescents with distinct developmental trajectories of 

anxiety disorder symptoms naturally raises questions whether these groups are theoretically valid. 

For example, do adolescents in the at-risk groups differ from adolescents in the normal groups in 

psychosocial developmental outcomes in accordance with theory and previous research findings? As 

noted previously, identifying groups of adolescents with different developmental trajectories of 

anxiety disorder symptoms is important not only with regard to adolescents’ anxiety disorder 
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symptom development but also with regard to other areas of psychosocial development. Many 

existing studies suggest that anxiety is strongly related to several important areas of adolescent 

development, such as peer interactions and social adjustment (for a systematic review, see Kingery, 

Erdley, Marshall, Whitaker, & Reuter, 2010), the parent-child relationship (for a systematic review, 

see Bögels & Brechman-Toussaint, 2006; for a meta-analysis, see McLeod, Wood, & Weisz, 2007), 

identity development (e.g., Crocetti et al., 2009), and personality development (e.g., Meeus, Van de 

Schoot, Klimstra, & Branje, 2011). Thus, adolescents with different developmental trajectories of 

anxiety disorder symptoms likely show meaningful differences in these areas of psychosocial 

development. Furthermore, some areas of psychosocial development may be specifically related to 

one anxiety disorder symptom dimension more than to others (i.e., discriminant validity).  

Therefore, the third aim of this study was to examine how adolescents in the normal and at-risk 

developmental profiles of distinct anxiety disorder symptoms differ in the concurrent development 

of various important psychosocial outcomes in adolescence (i.e., overlapping development). The 

areas of psychosocial development we focused on are personality (in this study measured by 

neuroticism), substance use (in this study measured by cannabis initiation), parenting (in this study 

measured by adolescent-perceived maternal support), and identity (in this study measured by school 

commitment).  
 

Anxiety disorder symptoms and personality. Neuroticism (sometimes referred to as negative 

affectivity) is an important personality trait in association with adolescent anxiety disorder 

symptoms, because neuroticism appears to be a common dimension in all anxiety disorder symptom 

dimensions (e.g., Watson, 1999; Weinstock & Whisman, 2006). Higher levels of anxiety are related to 

higher levels of neuroticism and vice versa (Jylhä & Isometsä, 2006; Muris, De Jong, & Engelen, 

2004). However, a recent study has demonstrated that although neuroticism and adolescent anxiety 

symptoms (in the case of this study, GAD) are strongly interrelated, they do represent distinct 

entities (Hale, Klimstra, & Meeus, 2010). 

Therefore, groups of adolescents with distinct developmental trajectories of anxiety disorder 

symptoms will likely report different levels of neuroticism. In line with previous research findings that 

suggest a positive relationship between anxiety and neuroticism, we expect adolescents in the at-risk 

developmental profiles of anxiety to report significantly higher levels of neuroticism throughout 

adolescence compared to adolescents in the normal developmental profiles of anxiety. This 

overlapping development would be an important indication that any of the normal and at-risk 

developmental profiles identified in this study with LCGA are psychologically valid. 
 

Anxiety disorder symptoms and substance use. Many studies have focused on the relationship 

between anxiety and adolescent substance use, with mixed results. Some studies suggest that 
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anxiety is a risk factor, with anxious adolescents engaging in earlier and heavier substance use than 

non-anxious adolescents, for example because of self-medication (for a systematic review, see 

Khantzian, 1997). Other studies, however, suggest that anxiety may protect against early adolescent 

substance use, because feelings of anxiety may inhibit adolescents from engaging in risky behaviors, 

such as experimenting with substance use (Shedler & Block, 1990; Siebenbruner, Englund, Egeland, & 

Hudson, 2006).  

In this study, we focused specifically on the relationship between anxiety disorder symptoms 

and adolescent cannabis initiation (i.e., adolescents’ first experience with cannabis use) to examine 

whether adolescents following at-risk developmental profiles compared to normal developmental 

profiles of anxiety disorder symptoms differ in cannabis initiation. Research on adolescent cannabis 

initiation is important, because cannabis initiation is nearly absent before adolescence but steeply 

increases during adolescence (Kosterman, Hawkins, Guo, Catalano, & Abbott, 2000). In addition, 

cannabis is believed to be adolescents’ first contact with illicit drugs and is believed to be an 

important precursor of other drug use (i.e., the gateway-hypothesis; e.g., Fergusson, Boden, & 

Horwood, 2006). Furthermore, cannabis initiation appears to part of normal adolescent exploration 

and experimentation behavior and engagement in adolescent risk behavior, and contains elements 

of positive peer interaction and social adjustment as it happens most often within the peer context 

(Engels & Ter Bogt, 2001; Griffith-Lendering et al., 2011; Steinberg, 2004, 2007). 

Some previous research suggests that SAD is the only anxiety disorder symptom dimension 

related to cannabis use (e.g., Buckner et al., 2008), thereby suggesting a discriminant relationship 

between SAD and cannabis use. The specific relation between SAD and cannabis initiation likely 

exists because first contact and experimentation with cannabis tends to occur in the social context 

(e.g., Oetting & Beauvais, 1986; Steinberg, 2004) and social concerns and problems are at the core of 

SAD. SAD symptoms could work in two opposite ways to influence cannabis initiation in adolescents. 

According to the self-medication perspective, in which anxiety is considered to be a risk factor for 

cannabis initiation, adolescents suffering from SAD symptoms may attempt to cope with social 

anxiety reactions and relieve their symptoms by using cannabis, believing that the use of cannabis 

will make it easier to interact with peers (Buckner, Schmidt, Bobadilla, & Taylor, 2006; Khantzian, 

1997). In contrast, from a buffer perspective, in which anxiety is considered to protect against 

cannabis initiation, SAD symptoms may limit social contact and thereby the availability of cannabis to 

anxious adolescents and the availability for experimentation with cannabis (Myers, Tomlinson, 

Aarons, & Stein, 2003; Shedler & Block, 1990, Siebenbruner et al., 2006).  

This study is the first to examine the relation between anxiety and cannabis initiation from the 

point of adolescents’ anxiety disorder symptom development. Because of previous mixed results 

regarding the relation between SAD and cannabis use, we have no specific hypothesis whether 
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symptom development but also with regard to other areas of psychosocial development. Many 
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adolescents in the at-risk SAD developmental profile have earlier or later cannabis initiation 

compared to adolescents in the normal SAD developmental profile. In addition, we explored the 

relationship between the normal and at-risk developmental profiles of the other anxiety disorder 

symptom dimensions and cannabis initiation. 
 

Anxiety disorder symptoms and parenting. Although parenting is a multidimensional concept, there 

is overall consensus that parental support is one of the two key dimensions of parenting related to 

adolescent problem behavior, with the other dimension being parental control (Baumrind, 1991). 

The key dimension of parental support encompasses a variety of positively related parenting 

phenomena, such as responsiveness, warmth, and acceptance. Parental rejection, the opposite side 

of parental support (McLeod, Wood, et al., 2007), has also received a lot of attention in the study of 

parenting and adolescent problem behavior. Research findings regarding the relationship between 

parental support and child anxiety are inconsistent and suggest only a weak association (for a meta-

analysis, see McLeod, Wood, et al., 2007). However, almost no studies have focused on the 

relationship between parental support and specific adolescent anxiety disorder symptoms. This is 

important because, although anxiety as a general construct may appear to be only weakly related to 

parental support, this relationship may be different for specific anxiety disorder symptoms (i.e., 

discriminant validity) because of their distinct features of different anxiety disorder symptoms. For 

example, symptoms of SepAD, which are inherently interpersonal in nature, may have a stronger 

association with parental support (see ensuing discussion below) than the more physiological 

symptoms of PD. We therefore examined whether adolescents in the normal and at-risk 

developmental profiles of the different anxiety disorder symptoms differed in their overlapping 

developmental trajectories of adolescent-perceived maternal support (i.e., adolescents’ perception 

of mother as available for support when needed; Branje, Hale, & Meeus, 2008). We focused 

specifically on maternal support, because mothers are traditionally the primary caregiver with whom 

children have the strongest emotional connection.  

With regard to specific anxiety disorder symptoms, adolescent symptoms of SepAD are 

particularly likely to be related to perceived maternal support, because SepAD symptoms are 

characterized by anxiety regarding separation from or harm to an individual to whom the adolescent 

has a strong emotional attachment, most often the mother, accompanied by an excessive need for 

closeness with, and support from, this individual. In addition, the components of responsiveness, 

warmth, and acceptance that are part of maternal support have a clear relationship with parental 

attachment. This relationship becomes especially evident when we define attachment as the 

perception and experience of availability and accessibility of the primary caregiver in the role of 

comforter and protector (Bögels & Brechman-Toussaint, 2006). Parental attachment is, in turn, an 
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important part of SepAD symptoms, suggesting a likely relationship between adolescent symptoms 

of SepAD and perceived maternal support.  

Because of the aforementioned relationship between maternal support, attachment, and SepAD 

symptoms, we expected higher levels of adolescent-perceived maternal support over time by 

adolescents in the at-risk SepAD developmental profile compared to adolescents in the normal 

SepAD developmental profile. In addition, we explored the relationship between developmental 

profiles of the other anxiety disorder symptom dimensions and their overlapping development with 

adolescent-perceived maternal support. 
 

Anxiety disorder symptoms and identity. Identity development is one of the major developmental 

tasks during adolescence. In this study, we focused on the relation between specific anxiety disorder 

symptoms and identity formation in the educational/school domain, because this domain is a crucial 

part of adolescents’ life. In all Western countries, adolescents are obliged by law to receive an 

education during adolescence. This makes education a large contributor to adolescents’ social world, 

and education-related development going awry can have a serious, negative impact on adolescent 

psychosocial functioning (e.g., peer relationships, employment success, and mental health; Egger, 

Costello, & Angold, 2003; for a systematic review, see Kearney, 2008). In identity theory (e.g., 

Crocetti, Rubini, & Meeus, 2008), commitment is considered to be a fundamental aspect of 

adolescent identity formation, and school commitment during the adolescent years is an especially 

salient aspect of healthy adolescent psychosocial functioning. Previous research by Crocetti et al. 

(2009) found that high-anxiety adolescents reported a decrease in commitment over time, whereas 

their low-anxiety peers displayed an increase in commitment over time, suggesting that anxiety 

symptoms may interfere with the process of identity formation. 

School commitment is especially likely to be affected by symptoms of SA (suggesting a 

discriminant relationship between SA and school commitment), because SA symptoms are 

characterized by anxiety toward attending school and school-related distress that likely interferes 

with strong feelings of affiliation, engagement, and commitment to school. Therefore, we expected 

adolescents in the at-risk SA developmental profile to report lower school commitment over time 

than adolescents in the normal SA developmental profile. In addition, we explored the relationship 

between developmental profiles of the other anxiety disorder symptom dimensions and their 

overlapping development with school commitment. 
 

 

  



Chapter 3 

54 
 

adolescents in the at-risk SAD developmental profile have earlier or later cannabis initiation 

compared to adolescents in the normal SAD developmental profile. In addition, we explored the 

relationship between the normal and at-risk developmental profiles of the other anxiety disorder 

symptom dimensions and cannabis initiation. 
 

Anxiety disorder symptoms and parenting. Although parenting is a multidimensional concept, there 

is overall consensus that parental support is one of the two key dimensions of parenting related to 

adolescent problem behavior, with the other dimension being parental control (Baumrind, 1991). 

The key dimension of parental support encompasses a variety of positively related parenting 

phenomena, such as responsiveness, warmth, and acceptance. Parental rejection, the opposite side 

of parental support (McLeod, Wood, et al., 2007), has also received a lot of attention in the study of 

parenting and adolescent problem behavior. Research findings regarding the relationship between 

parental support and child anxiety are inconsistent and suggest only a weak association (for a meta-

analysis, see McLeod, Wood, et al., 2007). However, almost no studies have focused on the 

relationship between parental support and specific adolescent anxiety disorder symptoms. This is 

important because, although anxiety as a general construct may appear to be only weakly related to 

parental support, this relationship may be different for specific anxiety disorder symptoms (i.e., 

discriminant validity) because of their distinct features of different anxiety disorder symptoms. For 

example, symptoms of SepAD, which are inherently interpersonal in nature, may have a stronger 

association with parental support (see ensuing discussion below) than the more physiological 

symptoms of PD. We therefore examined whether adolescents in the normal and at-risk 

developmental profiles of the different anxiety disorder symptoms differed in their overlapping 

developmental trajectories of adolescent-perceived maternal support (i.e., adolescents’ perception 

of mother as available for support when needed; Branje, Hale, & Meeus, 2008). We focused 

specifically on maternal support, because mothers are traditionally the primary caregiver with whom 

children have the strongest emotional connection.  

With regard to specific anxiety disorder symptoms, adolescent symptoms of SepAD are 

particularly likely to be related to perceived maternal support, because SepAD symptoms are 

characterized by anxiety regarding separation from or harm to an individual to whom the adolescent 

has a strong emotional attachment, most often the mother, accompanied by an excessive need for 

closeness with, and support from, this individual. In addition, the components of responsiveness, 

warmth, and acceptance that are part of maternal support have a clear relationship with parental 

attachment. This relationship becomes especially evident when we define attachment as the 

perception and experience of availability and accessibility of the primary caregiver in the role of 

comforter and protector (Bögels & Brechman-Toussaint, 2006). Parental attachment is, in turn, an 

Adolescent Anxiety Development and Associated Psychosocial Functioning 

55 
 

important part of SepAD symptoms, suggesting a likely relationship between adolescent symptoms 
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3.2 METHOD
 
 
Participants 
 

Participants in this 8-year longitudinal study were 239 early adolescents (46% boys) from the general 

population, with a mean age of 12.7 years (SD = 0.41, ranging from 11-14 years) at the start of the 

study. All adolescents identified themselves as ethnic Dutch. At the start of the study, participants 

attended various secondary schools in the province of Utrecht, the Netherlands. Approximately 54% 

of the adolescents were attending schools that were preparing them for university education, 29% of 

the adolescents were attending schools that were preparing them for higher professional education, 

and 17% of the adolescents were attending schools that were preparing them for secondary 

vocational education. 

Data for this study are part of the family sample of the CONflict And Management Of 

RElationships (CONAMORE; Meeus et al., 2005) study, a larger, ongoing longitudinal study on 

adolescent relationships with parents and friends. Participants of the CONAMORE family study were 

invited to continue participation in a successive longitudinal study, called Research on Adolescent 

Development And Relationships (RADAR). Two hundred thirty-nine families (75% of the CONAMORE 

family sample) agreed to continue participation in RADAR. For the present study, we decided to 

include only families that agreed to participate in both the CONAMORE and RADAR longitudinal 

studies in the analyses (N = 239). The researched group (n = 239) did not significantly differ from 

those who did not agree to further participate in the longitudinal study RADAR after CONAMORE (n = 

80) in terms of gender, χ2(1) = 3.39, p = 0.07, Cramer V = 0.10, or adolescents’ age and anxiety 

disorder symptoms, F(6, 311) = 0.32, p = 0.93, η2 = 0.01. For this study, only adolescent self-report 

data was used. 

Sample attrition was 6.3% after eight annual waves, with 224 of the 239 adolescents still 

participating at the last measurement wave. Incidental missing item values were estimated in SPSS, 

using Expectation Maximization (EM). Remaining missing data was estimated in Mplus, using Full 

Information Maximum Likelihood (FIML; Muthén & Muthén, 1998-2010). 
 
 
Procedures 
 

Before the start of the study, participants and their parents received written information and 

provided written informed consent. Participants completed all self-report measures during a home 

visit. Adolescents received €10 (approximately US $13) as a reward for every wave they participated 

in. This study and its assent and consent documents were approved by the board of the local 

research institute. 
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Measures 
 

Anxiety disorder symptoms. Anxiety disorder symptoms were measured by the Dutch version of the 

original 38-item Screen for Child Anxiety Related Emotional Disorders (SCARED; Birmaher et al., 1997; 

Hale et al., 2005). The SCARED is a self-report questionnaire that measures five anxiety disorder 

symptom dimensions in children and adolescents. GAD, PD, SepAD, and SAD symptoms are directly 

related to the anxiety disorders in the DSM-IV-TR (American Psychiatric Association, 2000). In 

addition, the SCARED measures SA symptoms, which are a serious problem in childhood and 

adolescence with various negative short-term and long-term consequences on children’s and 

adolescents’ social, emotional, and educational development (Fremont, 2003; for a systematic 

review, see King & Bernstein, 2001). Internal consistency for the five anxiety disorder symptom 

dimensions were found to be acceptable to good across all waves, with Cronbach α values between 

0.82 and 0.89 for GAD, between 0.79 and 0.87 for PD, between 0.61 and 0.71 for SA, between 0.61 

and 0.77 for SepAD, and between 0.78 and 0.90 for SAD. Psychometric properties of the SCARED 

have shown to be good in several studies (Birmaher et al., 1997, 1999; Hale et al., 2005; for a meta-

analysis on the psychometric properties of the SCARED, see Hale, Crocetti, Raaijmakers, & Meeus, 

2011). 
 

Neuroticism. The six-item neuroticism subscale of the Quick Big Five (Vermulst & Gerris, 2005) was 

used in this study to measure neuroticism. The Quick Big Five is a self-report questionnaire in which 

adolescents rate themselves on six adjectives (anxious, fearful, fretful, high-strung, irritable, and 

nervous) on a 7-point Likert scale (1 = completely untrue, 7 = completely true). Previous studies have 

demonstrated that this measure provides a valid and reliable estimate of adolescent neuroticism 

(e.g., Branje, Van Lieshout, & Van Aken, 2004; Klimstra, Hale, Raaijmakers, Branje, & Meeus, 2009). In 

the present study, internal consistency was found to be good across all waves, with Cronbach α 

values between 0.79 and 0.88. 
 

Cannabis initiation. One item was used to measure adolescents’ cannabis initiation: “In the past 12 

months, how often have you used weed, marihuana or hashish?”. For analytic purposes, this item 

was dichotomized into 0 (never used in the past 12 months) and 1 (used at least once in the past 12 

months). The first year in which adolescents reported having used cannabis at least once was taken 

as the year of adolescents’ cannabis initiation. 
 

Adolescent-perceived maternal support. The eight-item support subscale of the shortened version 

of the Network of Relationships Inventory (NRI; Furman & Buhrmester, 1985) was used in this study 

to measure adolescent-perceived maternal support. The NRI is a self-report questionnaire, with 

items scored a 5-point scale from 1 (little or none) to 5 (the most). Sample items of the support 

subscale are “How much does your mother really care about you?” and “Does your mother like or 



Chapter 3 

56 
 

3.2 METHOD
 
 
Participants 
 

Participants in this 8-year longitudinal study were 239 early adolescents (46% boys) from the general 

population, with a mean age of 12.7 years (SD = 0.41, ranging from 11-14 years) at the start of the 

study. All adolescents identified themselves as ethnic Dutch. At the start of the study, participants 

attended various secondary schools in the province of Utrecht, the Netherlands. Approximately 54% 

of the adolescents were attending schools that were preparing them for university education, 29% of 

the adolescents were attending schools that were preparing them for higher professional education, 

and 17% of the adolescents were attending schools that were preparing them for secondary 

vocational education. 

Data for this study are part of the family sample of the CONflict And Management Of 

RElationships (CONAMORE; Meeus et al., 2005) study, a larger, ongoing longitudinal study on 

adolescent relationships with parents and friends. Participants of the CONAMORE family study were 

invited to continue participation in a successive longitudinal study, called Research on Adolescent 

Development And Relationships (RADAR). Two hundred thirty-nine families (75% of the CONAMORE 

family sample) agreed to continue participation in RADAR. For the present study, we decided to 

include only families that agreed to participate in both the CONAMORE and RADAR longitudinal 

studies in the analyses (N = 239). The researched group (n = 239) did not significantly differ from 

those who did not agree to further participate in the longitudinal study RADAR after CONAMORE (n = 

80) in terms of gender, χ2(1) = 3.39, p = 0.07, Cramer V = 0.10, or adolescents’ age and anxiety 

disorder symptoms, F(6, 311) = 0.32, p = 0.93, η2 = 0.01. For this study, only adolescent self-report 

data was used. 

Sample attrition was 6.3% after eight annual waves, with 224 of the 239 adolescents still 

participating at the last measurement wave. Incidental missing item values were estimated in SPSS, 

using Expectation Maximization (EM). Remaining missing data was estimated in Mplus, using Full 

Information Maximum Likelihood (FIML; Muthén & Muthén, 1998-2010). 
 
 
Procedures 
 

Before the start of the study, participants and their parents received written information and 

provided written informed consent. Participants completed all self-report measures during a home 

visit. Adolescents received €10 (approximately US $13) as a reward for every wave they participated 

in. This study and its assent and consent documents were approved by the board of the local 

research institute. 

Adolescent Anxiety Development and Associated Psychosocial Functioning 

57 
 

Measures 
 

Anxiety disorder symptoms. Anxiety disorder symptoms were measured by the Dutch version of the 

original 38-item Screen for Child Anxiety Related Emotional Disorders (SCARED; Birmaher et al., 1997; 

Hale et al., 2005). The SCARED is a self-report questionnaire that measures five anxiety disorder 

symptom dimensions in children and adolescents. GAD, PD, SepAD, and SAD symptoms are directly 

related to the anxiety disorders in the DSM-IV-TR (American Psychiatric Association, 2000). In 

addition, the SCARED measures SA symptoms, which are a serious problem in childhood and 

adolescence with various negative short-term and long-term consequences on children’s and 

adolescents’ social, emotional, and educational development (Fremont, 2003; for a systematic 

review, see King & Bernstein, 2001). Internal consistency for the five anxiety disorder symptom 

dimensions were found to be acceptable to good across all waves, with Cronbach α values between 

0.82 and 0.89 for GAD, between 0.79 and 0.87 for PD, between 0.61 and 0.71 for SA, between 0.61 

and 0.77 for SepAD, and between 0.78 and 0.90 for SAD. Psychometric properties of the SCARED 

have shown to be good in several studies (Birmaher et al., 1997, 1999; Hale et al., 2005; for a meta-

analysis on the psychometric properties of the SCARED, see Hale, Crocetti, Raaijmakers, & Meeus, 

2011). 
 

Neuroticism. The six-item neuroticism subscale of the Quick Big Five (Vermulst & Gerris, 2005) was 

used in this study to measure neuroticism. The Quick Big Five is a self-report questionnaire in which 

adolescents rate themselves on six adjectives (anxious, fearful, fretful, high-strung, irritable, and 

nervous) on a 7-point Likert scale (1 = completely untrue, 7 = completely true). Previous studies have 

demonstrated that this measure provides a valid and reliable estimate of adolescent neuroticism 

(e.g., Branje, Van Lieshout, & Van Aken, 2004; Klimstra, Hale, Raaijmakers, Branje, & Meeus, 2009). In 

the present study, internal consistency was found to be good across all waves, with Cronbach α 

values between 0.79 and 0.88. 
 

Cannabis initiation. One item was used to measure adolescents’ cannabis initiation: “In the past 12 

months, how often have you used weed, marihuana or hashish?”. For analytic purposes, this item 

was dichotomized into 0 (never used in the past 12 months) and 1 (used at least once in the past 12 

months). The first year in which adolescents reported having used cannabis at least once was taken 
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approve of the things you do?”. In the present study, internal consistency was found to be good 

across all waves, with Cronbach α values between 0.77 and 0.84. 
 

School commitment. The five-item school commitment subscale of the Utrecht-Management of 

Identity Commitments Scale (U-MICS; Crocetti et al., 2008; Meeus, 2001) was used to measure 

school commitment. The U-MICS is a self-report questionnaire, with items scored on a 5-point scale 

from 1 (completely untrue) to 5 (completely true). A sample item of the school commitment subscale 

is ‘‘My education gives me certainty in life”. The school commitment subscale has proven good 

concurrent validity (e.g., Crocetti, Schwartz, Fermani, & Meeus, 2010). In the present study, internal 

consistency was found to be good across all waves, with Cronbach α values between 0.90 and 0.95.  
 
 
Statistical Analyses 
 

Development of adolescent anxiety disorder symptoms. Developmental trajectories of adolescent 

anxiety disorder symptoms were examined using Latent Growth Modeling (LGM; Kline, 2005) within 

Mplus version 6 (Muthén & Muthén, 1998-2010). Maximum likelihood estimation with standard 

errors and chi square robust to non-normality was used (MLR estimator). In LGM, development is 

represented by latent factors: an intercept factor (i.e., mean initial level of anxiety disorder 

symptoms) and one or more slope factors (i.e., mean change in anxiety disorder symptoms over 

time). LGMs are person-centered and capture individual differences in developmental trajectories by 

including variances for the latent factors (i.e., the intercept and slope factors). In this study, mean 

levels of adolescent anxiety disorder symptoms at each wave were used as indicators to estimate the 

latent intercept and slope factors in LGM. Because there were eight repeated (annual) 

measurements, we were able to examine linear and nonlinear growth functions (i.e., quadratic and 

cubic growth).  

We decided on the best fitting growth model for each of the five anxiety disorder symptom 

dimensions based upon several goodness-of-fit indices (Kline, 2005): the comparative fit index (CFI), 

with values > 0.90 being indicative of satisfactory fit and values > 0.95 indicating good fit; the root 

mean square error of approximation (RMSEA), with values ≤ 0.08 indicating acceptable fit and values 

of ≤ 0.05 indicating good fit; and the 90% confidence interval (CI) of the RMSEA. The comparative fit 

of models with different growth factors (i.e., linear, quadratic, and cubic growth) was tested with 

Satorra-Bentler scaled chi-square difference tests (Satorra & Bentler, 2001).  

Subsequently, sex differences in developmental trajectories of adolescent anxiety disorder 

symptoms were examined using multigroup LGM analyses. We first tested whether the same LGM 

model (i.e., model with the same growth factors) fitted the data for both boys and girls separately, 

because comparisons across groups should not be made if the same LGM model does not apply for 
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all groups. Next, we tested a fully unconstrained model, allowing differences between boys and girls 

in all growth parameters (intercept means, slopes means, and [co]variances), against a fully 

constrained model, allowing no differences between boys and girls in these growth parameters.1 

Significant differences in model fit were tested using Satorra-Bentler scaled chi-square difference 

tests (Satorra & Bentler, 2001).  
 

Heterogeneity in development of adolescent anxiety disorder symptoms. LCGA (Nagin, 2005; 

Reinecke, 2006) was used to identify subgroups of adolescents with different developmental 

trajectories of anxiety disorder symptoms. Statistical techniques like LCGA “have been increasingly 

recognized for their usefulness for identifying homogeneous subpopulations within the larger 

heterogeneous population and for the identification of meaningful groups or classes of individuals” 

(Jung & Wickrama, 2008, p. 302). Whereas LGM considers individual variation around one single 

developmental trajectory of a particular anxiety disorder symptom dimension, LCGA examines the 

probability that individual variation can be captured in relatively homogenous subgroups of 

adolescents with different developmental trajectories of a particular anxiety disorder symptom 

dimension. Within groups, adolescents are treated as homogenous with respect to their 

development, because LCGA allows no individual variation (i.e., variance) in growth parameters 

(Reinecke, 2006). LCGA makes it possible to look for naturally present groups of adolescents with 

different developmental trajectories of a particular anxiety disorder symptom dimension, without 

specifying a priori hypotheses about these groups.  

We used five criteria to determine the number of groups within each anxiety disorder symptom 

dimension (Jung & Wickrama, 2008; Nagin, 2005). First, adding an additional group should result in 

an improvement of model fit. A decrease in the sample-size adjusted Bayesian information criterion 

(SSA BIC; Sclove, 1987) is indicative of this. Second, entropy, a standardized measure of classification 

quality (Kline, 2005), should be acceptable. Entropy values range from 0 to 1, with values of 0.75 or 

higher indicating good classification accuracy (Reinecke, 2006). Third, adding an additional group 

should result in an improvement of model fit, indicated by the adjusted Lo-Mendell-Rubin likelihood 

ratio test (adj. LMR-LRT; Lo, Mendell, & Rubin, 2001). A significant adj. LMR-LRT p-value (p < 0.05) 

indicates better fit of a model with an additional group compared to a model without this additional 

group. Fourth, we evaluated the interpretability of the groups. If an additional group was found to be 

                                                           
1 In the multigroup LGM analyses we were not able test a fully constrained model (allowing no differences 
between boys and girls in all growth parameters) against a fully unconstrained model (allowing differences 
between boys and girls in all growth parameters) for all anxiety disorder symptom dimensions, because of 
estimation problems in Mplus. Model specific modifications had to be made to test for sex differences for all 
the anxiety disorder symptoms, keeping some of the growth parameters (i.e., the variances of quadratic and/or 
cubic slope factors) constrained between boys and girls. This accounts for slight differences in the degrees of 
freedom between the models for different anxiety disorder symptom dimensions. 
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approve of the things you do?”. In the present study, internal consistency was found to be good 

across all waves, with Cronbach α values between 0.77 and 0.84. 
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Identity Commitments Scale (U-MICS; Crocetti et al., 2008; Meeus, 2001) was used to measure 

school commitment. The U-MICS is a self-report questionnaire, with items scored on a 5-point scale 

from 1 (completely untrue) to 5 (completely true). A sample item of the school commitment subscale 

is ‘‘My education gives me certainty in life”. The school commitment subscale has proven good 

concurrent validity (e.g., Crocetti, Schwartz, Fermani, & Meeus, 2010). In the present study, internal 

consistency was found to be good across all waves, with Cronbach α values between 0.90 and 0.95.  
 
 
Statistical Analyses 
 

Development of adolescent anxiety disorder symptoms. Developmental trajectories of adolescent 

anxiety disorder symptoms were examined using Latent Growth Modeling (LGM; Kline, 2005) within 

Mplus version 6 (Muthén & Muthén, 1998-2010). Maximum likelihood estimation with standard 

errors and chi square robust to non-normality was used (MLR estimator). In LGM, development is 

represented by latent factors: an intercept factor (i.e., mean initial level of anxiety disorder 

symptoms) and one or more slope factors (i.e., mean change in anxiety disorder symptoms over 

time). LGMs are person-centered and capture individual differences in developmental trajectories by 

including variances for the latent factors (i.e., the intercept and slope factors). In this study, mean 

levels of adolescent anxiety disorder symptoms at each wave were used as indicators to estimate the 

latent intercept and slope factors in LGM. Because there were eight repeated (annual) 

measurements, we were able to examine linear and nonlinear growth functions (i.e., quadratic and 

cubic growth).  

We decided on the best fitting growth model for each of the five anxiety disorder symptom 

dimensions based upon several goodness-of-fit indices (Kline, 2005): the comparative fit index (CFI), 

with values > 0.90 being indicative of satisfactory fit and values > 0.95 indicating good fit; the root 

mean square error of approximation (RMSEA), with values ≤ 0.08 indicating acceptable fit and values 

of ≤ 0.05 indicating good fit; and the 90% confidence interval (CI) of the RMSEA. The comparative fit 

of models with different growth factors (i.e., linear, quadratic, and cubic growth) was tested with 

Satorra-Bentler scaled chi-square difference tests (Satorra & Bentler, 2001).  

Subsequently, sex differences in developmental trajectories of adolescent anxiety disorder 

symptoms were examined using multigroup LGM analyses. We first tested whether the same LGM 

model (i.e., model with the same growth factors) fitted the data for both boys and girls separately, 

because comparisons across groups should not be made if the same LGM model does not apply for 
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all groups. Next, we tested a fully unconstrained model, allowing differences between boys and girls 

in all growth parameters (intercept means, slopes means, and [co]variances), against a fully 

constrained model, allowing no differences between boys and girls in these growth parameters.1 

Significant differences in model fit were tested using Satorra-Bentler scaled chi-square difference 

tests (Satorra & Bentler, 2001).  
 

Heterogeneity in development of adolescent anxiety disorder symptoms. LCGA (Nagin, 2005; 

Reinecke, 2006) was used to identify subgroups of adolescents with different developmental 

trajectories of anxiety disorder symptoms. Statistical techniques like LCGA “have been increasingly 

recognized for their usefulness for identifying homogeneous subpopulations within the larger 

heterogeneous population and for the identification of meaningful groups or classes of individuals” 

(Jung & Wickrama, 2008, p. 302). Whereas LGM considers individual variation around one single 

developmental trajectory of a particular anxiety disorder symptom dimension, LCGA examines the 

probability that individual variation can be captured in relatively homogenous subgroups of 

adolescents with different developmental trajectories of a particular anxiety disorder symptom 

dimension. Within groups, adolescents are treated as homogenous with respect to their 

development, because LCGA allows no individual variation (i.e., variance) in growth parameters 

(Reinecke, 2006). LCGA makes it possible to look for naturally present groups of adolescents with 

different developmental trajectories of a particular anxiety disorder symptom dimension, without 

specifying a priori hypotheses about these groups.  

We used five criteria to determine the number of groups within each anxiety disorder symptom 

dimension (Jung & Wickrama, 2008; Nagin, 2005). First, adding an additional group should result in 

an improvement of model fit. A decrease in the sample-size adjusted Bayesian information criterion 

(SSA BIC; Sclove, 1987) is indicative of this. Second, entropy, a standardized measure of classification 

quality (Kline, 2005), should be acceptable. Entropy values range from 0 to 1, with values of 0.75 or 

higher indicating good classification accuracy (Reinecke, 2006). Third, adding an additional group 

should result in an improvement of model fit, indicated by the adjusted Lo-Mendell-Rubin likelihood 

ratio test (adj. LMR-LRT; Lo, Mendell, & Rubin, 2001). A significant adj. LMR-LRT p-value (p < 0.05) 

indicates better fit of a model with an additional group compared to a model without this additional 

group. Fourth, we evaluated the interpretability of the groups. If an additional group was found to be 

                                                           
1 In the multigroup LGM analyses we were not able test a fully constrained model (allowing no differences 
between boys and girls in all growth parameters) against a fully unconstrained model (allowing differences 
between boys and girls in all growth parameters) for all anxiety disorder symptom dimensions, because of 
estimation problems in Mplus. Model specific modifications had to be made to test for sex differences for all 
the anxiety disorder symptoms, keeping some of the growth parameters (i.e., the variances of quadratic and/or 
cubic slope factors) constrained between boys and girls. This accounts for slight differences in the degrees of 
freedom between the models for different anxiety disorder symptom dimensions. 
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a slight variation of a group already found in a lower class solution, we chose the most parsimonious 

model. Fifth, every group had to cover at least 5% of the sample for meaningful interpretation and 

further analysis. This model selection procedure resulted in a best-fitting class model for each anxiety 

disorder symptom dimension, with adequate sample sizes for subsequent analysis. 
 

Heterogeneity in development of anxiety disorder symptoms and psychosocial development. For 

all areas of psychosocial development, we used longitudinal data from the same eight waves we used 

in our research questions on the (heterogeneity in) development of distinct anxiety disorder 

symptom dimensions. We used Cox regression survival analysis in SPSS 16.0 (Tabachnick & Fidell, 

2007) to examine whether the developmental profiles resulting from LCGA were differently related 

to adolescent cannabis initiation. This analysis technique takes into account that a number of 

participants will start using cannabis for the first time before the first and after the final 

measurement wave of this study (i.e., censored cases). Because previous studies have reported sex 

differences in adolescents’ cannabis initiation (e.g., Kosterman et al., 2000; Poikolainen et al., 2001), 

we included sex as a covariate in the survival analyses. Multigroup LGM analyses were used to 

examine the association between the different developmental profiles of the anxiety disorder 

symptoms resulting from LCGA and their overlapping development with neuroticism, adolescent-

perceived maternal support, and school commitment during these 8 years. We used a similar analysis 

approach as with the multigroup LGM testing for sex differences described above, with the 

developmental profiles resulting from LCGA as grouping variable instead of sex.  
 

 

3.3 RESULTS 
 
 
Descriptive Statistics 
 

Rank-order stability was moderate to high for the different anxiety disorder symptoms. Correlations 

between successive waves ranged from 0.43 to 0.75 for GAD, from 0.38 to 0.67 for PD, from 0.34 to 

0.52 for SA, from 0.37 to 0.64 for SepAD, and from 0.43 to 0.74 for SAD. Within-wave correlations 

between the different anxiety disorder symptoms ranged from 0.32 to 0.64 at T1, from 0.39 to 0.59 

at T2, from 0.32 to 0.58 at T3, from 0.34 to 0.63 at T4, from 0.31 to 0.55 at T5, from 0.28 to 0.64 at T6, 

from 0.29 to 0.59 at T7, and from 0.25 to 0.56 at T8.2 
 
 
  

                                                           
2 The full correlation matrix and additional descriptive statistics are available from the first author on request. 
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Development of Adolescent Anxiety Disorder Symptoms 
 

Figure 3.1 graphically displays the developmental trajectories of the five anxiety disorder symptom 

dimensions. Results from LGM suggested cubic growth for GAD, χ2
SB(22) = 27.62, CFI = 0.989, RMSEA 

= 0.033, 90% CI of RMSEA = 0.000, 0.066; SepAD, χ2
SB(22) = 28.89, CFI = 0.980, RMSEA = 0.036, 90% CI 

of RMSEA = 0.000, 0.069; and SAD, χ2
SB(22) = 41.25, CFI = 0.974, RMSEA = 0.060, 90% CI of RMSEA = 

0.031, 0.089; and quadratic growth for PD, χ2
SB(27) = 46.77, CFI = 0.931, RMSEA = 0.055, 90% CI of 

RMSEA = 0.027, 0.081; and SA, χ2
SB(27) = 33.24, CFI = 0.972, RMSEA = 0.031, 90% CI of RMSEA = 

0.000, 0.062. Table 3.1 provides an overview of the growth models comparing linear, quadratic, and 

cubic growth for each anxiety disorder symptom dimension.  

Results suggested that the severity of GAD symptoms and PD symptoms first decreased, 

followed by an increase over time. Specifically, the severity of GAD symptoms first decreased from 

early adolescence to mid-adolescence, and then increased in mid-adolescence, followed by a leveling 

off of this increase into late adolescence (see Figure 3.1; this is an example of cubic growth). The 

severity of PD symptoms decreased from early adolescence onward, followed by a leveling off of this 

decrease into mid-adolescence, and slight increase in symptoms from late adolescence onward (see 

Figure 3.1; this is an example of quadratic growth). These results are in line with our hypotheses. 

The severity of SA symptoms and SepAD decreased over time (see Figure 3.1). Specifically, the 

severity of SA symptoms decreased from early adolescence onward and the severity of SepAD 

symptoms sharply declined from early into mid-adolescence, followed by a temporary stabilization 

and then a further decline into late adolescence. These results are also in line with our hypotheses. 

Finally, the severity of SAD symptoms remained fairly stable from early adolescence to late 

adolescence (see Figure 3.1).  
 
 
Sex Differences in Development of Adolescent Anxiety Disorder Symptoms 
 

We first tested whether the same LGM model fitted the data for both boys and girls separately, 

which was the case for all five anxiety disorder symptom dimensions (CFI > 0.90, RMSEA ≤ 0.08, 

and/or the 90% CI of RMSEA at least included 0.08). Results from multigroup LGM analyses indicated 

significant differences between boys and girls in developmental trajectories of GAD symptoms, 

Δχ2
SB(14) = 36.85, p < 0.001; SepAD symptoms, Δχ2

SB(13) = 27.45, p = 0.01; and SAD symptoms, 

Δχ2
SB(9) = 21.95, p = 0.01. Girls reported somewhat higher mean levels of GAD and SepAD symptoms 

across adolescence than boys (see Figure 3.2). In addition, boys and girls followed different 

developmental trajectories of GAD and SAD symptoms, but not SepAD symptoms, across 

adolescence (see Figure 3.2). No significant differences between boys and girls were found in mean 

levels or developmental trajectories of PD, Δχ2
SB(9) = 7.32, p = 0.60; and SA, Δχ2

SB(9) = 6.41, p = 0.70.  
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a slight variation of a group already found in a lower class solution, we chose the most parsimonious 

model. Fifth, every group had to cover at least 5% of the sample for meaningful interpretation and 

further analysis. This model selection procedure resulted in a best-fitting class model for each anxiety 

disorder symptom dimension, with adequate sample sizes for subsequent analysis. 
 

Heterogeneity in development of anxiety disorder symptoms and psychosocial development. For 

all areas of psychosocial development, we used longitudinal data from the same eight waves we used 

in our research questions on the (heterogeneity in) development of distinct anxiety disorder 

symptom dimensions. We used Cox regression survival analysis in SPSS 16.0 (Tabachnick & Fidell, 

2007) to examine whether the developmental profiles resulting from LCGA were differently related 

to adolescent cannabis initiation. This analysis technique takes into account that a number of 

participants will start using cannabis for the first time before the first and after the final 

measurement wave of this study (i.e., censored cases). Because previous studies have reported sex 

differences in adolescents’ cannabis initiation (e.g., Kosterman et al., 2000; Poikolainen et al., 2001), 

we included sex as a covariate in the survival analyses. Multigroup LGM analyses were used to 

examine the association between the different developmental profiles of the anxiety disorder 

symptoms resulting from LCGA and their overlapping development with neuroticism, adolescent-

perceived maternal support, and school commitment during these 8 years. We used a similar analysis 

approach as with the multigroup LGM testing for sex differences described above, with the 

developmental profiles resulting from LCGA as grouping variable instead of sex.  
 

 

3.3 RESULTS 
 
 
Descriptive Statistics 
 

Rank-order stability was moderate to high for the different anxiety disorder symptoms. Correlations 

between successive waves ranged from 0.43 to 0.75 for GAD, from 0.38 to 0.67 for PD, from 0.34 to 

0.52 for SA, from 0.37 to 0.64 for SepAD, and from 0.43 to 0.74 for SAD. Within-wave correlations 

between the different anxiety disorder symptoms ranged from 0.32 to 0.64 at T1, from 0.39 to 0.59 

at T2, from 0.32 to 0.58 at T3, from 0.34 to 0.63 at T4, from 0.31 to 0.55 at T5, from 0.28 to 0.64 at T6, 

from 0.29 to 0.59 at T7, and from 0.25 to 0.56 at T8.2 
 
 
  

                                                           
2 The full correlation matrix and additional descriptive statistics are available from the first author on request. 
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Development of Adolescent Anxiety Disorder Symptoms 
 

Figure 3.1 graphically displays the developmental trajectories of the five anxiety disorder symptom 

dimensions. Results from LGM suggested cubic growth for GAD, χ2
SB(22) = 27.62, CFI = 0.989, RMSEA 

= 0.033, 90% CI of RMSEA = 0.000, 0.066; SepAD, χ2
SB(22) = 28.89, CFI = 0.980, RMSEA = 0.036, 90% CI 

of RMSEA = 0.000, 0.069; and SAD, χ2
SB(22) = 41.25, CFI = 0.974, RMSEA = 0.060, 90% CI of RMSEA = 

0.031, 0.089; and quadratic growth for PD, χ2
SB(27) = 46.77, CFI = 0.931, RMSEA = 0.055, 90% CI of 

RMSEA = 0.027, 0.081; and SA, χ2
SB(27) = 33.24, CFI = 0.972, RMSEA = 0.031, 90% CI of RMSEA = 

0.000, 0.062. Table 3.1 provides an overview of the growth models comparing linear, quadratic, and 

cubic growth for each anxiety disorder symptom dimension.  

Results suggested that the severity of GAD symptoms and PD symptoms first decreased, 

followed by an increase over time. Specifically, the severity of GAD symptoms first decreased from 

early adolescence to mid-adolescence, and then increased in mid-adolescence, followed by a leveling 

off of this increase into late adolescence (see Figure 3.1; this is an example of cubic growth). The 

severity of PD symptoms decreased from early adolescence onward, followed by a leveling off of this 

decrease into mid-adolescence, and slight increase in symptoms from late adolescence onward (see 

Figure 3.1; this is an example of quadratic growth). These results are in line with our hypotheses. 

The severity of SA symptoms and SepAD decreased over time (see Figure 3.1). Specifically, the 

severity of SA symptoms decreased from early adolescence onward and the severity of SepAD 

symptoms sharply declined from early into mid-adolescence, followed by a temporary stabilization 

and then a further decline into late adolescence. These results are also in line with our hypotheses. 

Finally, the severity of SAD symptoms remained fairly stable from early adolescence to late 

adolescence (see Figure 3.1).  
 
 
Sex Differences in Development of Adolescent Anxiety Disorder Symptoms 
 

We first tested whether the same LGM model fitted the data for both boys and girls separately, 

which was the case for all five anxiety disorder symptom dimensions (CFI > 0.90, RMSEA ≤ 0.08, 

and/or the 90% CI of RMSEA at least included 0.08). Results from multigroup LGM analyses indicated 

significant differences between boys and girls in developmental trajectories of GAD symptoms, 

Δχ2
SB(14) = 36.85, p < 0.001; SepAD symptoms, Δχ2

SB(13) = 27.45, p = 0.01; and SAD symptoms, 

Δχ2
SB(9) = 21.95, p = 0.01. Girls reported somewhat higher mean levels of GAD and SepAD symptoms 

across adolescence than boys (see Figure 3.2). In addition, boys and girls followed different 

developmental trajectories of GAD and SAD symptoms, but not SepAD symptoms, across 

adolescence (see Figure 3.2). No significant differences between boys and girls were found in mean 

levels or developmental trajectories of PD, Δχ2
SB(9) = 7.32, p = 0.60; and SA, Δχ2

SB(9) = 6.41, p = 0.70.  
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Figure 3.1. Developmental trajectories of adolescent anxiety disorder symptoms as resulted from Latent 
Growth Modeling. The y axis shows mean item scores, which range from 1 to 3. GAD = Generalized 
Anxiety Disorder symptoms; PD = Panic Disorder symptoms; SA = School Anxiety symptoms; SepAD = 
Separation Anxiety Disorder symptoms; SAD = Social Anxiety Disorder symptoms. 
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Table 3.1. Results from Hierarchical Analyses of Growth Factors in Latent Growth Modeling  

Growth factor CFI RMSEA 90% CI RMSEA Δ χ2
SB-test 

Generalized Anxiety Disorder     
    Linear growth 0.898 0.085 0.064, 0.107 - 
    Quadratic growth 0.950 0.064 0.038, 0.089 < .001** 
    Cubic growth 0.989 0.033 0.000, 0.066 < .001** 
Panic Disorder     
    Linear growth 0.874 0.070 0.047, 0.093 - 
    Quadratic growth 0.931 0.055 0.027, 0.081   .001* 
    Cubic growth 0.935 0.060 0.029, 0.088  .248 
School Anxiety     
    Linear growth 0.932 0.045 0.011, 0.071 - 
    Quadratic growth 0.972 0.031 0.000, 0.062   .005* 
    Cubic growth 0.989 0.022 0.000, 0.060  .122 
Separation Anxiety Disorder     
    Linear growth 0.834 0.088 0.066, 0.109 - 
    Quadratic growth 0.938 0.057 0.030, 0.083 < .001** 
    Cubic growth 0.980 0.036 0.000, 0.069 < .001** 
Social Anxiety Disorder     
    Linear growth 0.900 0.100 0.079, 0.121 - 
    Quadratic growth 0.944 0.081 0.057, 0.105 < .001** 
    Cubic growth 0.974 0.060 0.031, 0.089 < .001** 

Note. The best-fitting growth function for each anxiety disorder symptom is in bold type. CFI = 
comparative fit index; RMSEA = root mean square error of approximation; 90% CI RMSEA = 90% 
confidence interval of RMSEA; Δχ2

SB test = Satorra-Bentler scaled χ2 difference test. * p < .01; ** p < .001. 
 

Table 3.2. Class Solutions Resulting from Latent Class Growth Analyses  

 
Solution 

 
 

 
 

 
adj.  

LMR-LRT 

Trajectory Group 
Prevalence (%) 

 SSA BIC Entropy 1 2 3 4 
Generalized Anxiety Disorder     
    1-class 1719.594 - - 100    
    2-class 1054.286 0.909  .04*   69  31   
    3-class   844.726 0.900 .23   57  30 13  
Panic Disorder     
    1-class  -148.421 - - 100    
    2-class  -743.877 0.994 .07   95    5   
School Anxiety     
    1-class 1076.457 - - 100    
    2-class   686.399 0.921    .00**   79  21   
    3-class   600.842 0.906 .19   71  15 13  
Separation Anxiety Disorder     
    1-class    -15.822 - - 100    
    2-class  -475.319 0.955    .01**   84  16   
Social Anxiety Disorder     
    1-class 2833.987 - - 100    
    2-class 2077.651 0.933   .00**   68  32   
    3-class 1890.574 0.932    .00**   61  33   6  
    4-class 1801.126 0.890 .24   49  27 20 4 

Note. The best-fitting class solution for each anxiety disorder symptom is in bold type. Entropy values and 
the adjusted LMR-LRT are not available for 1 class solutions. SSA BIC = sample-size adjusted Bayesian 
information criterion; adj. LMR-LRT = adjusted Lo-Mendell-Rubin likelihood ratio test. * p < .05; ** p < .01. 



Chapter 3 

62 
 

Figure 3.1. Developmental trajectories of adolescent anxiety disorder symptoms as resulted from Latent 
Growth Modeling. The y axis shows mean item scores, which range from 1 to 3. GAD = Generalized 
Anxiety Disorder symptoms; PD = Panic Disorder symptoms; SA = School Anxiety symptoms; SepAD = 
Separation Anxiety Disorder symptoms; SAD = Social Anxiety Disorder symptoms. 
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Table 3.1. Results from Hierarchical Analyses of Growth Factors in Latent Growth Modeling  

Growth factor CFI RMSEA 90% CI RMSEA Δ χ2
SB-test 

Generalized Anxiety Disorder     
    Linear growth 0.898 0.085 0.064, 0.107 - 
    Quadratic growth 0.950 0.064 0.038, 0.089 < .001** 
    Cubic growth 0.989 0.033 0.000, 0.066 < .001** 
Panic Disorder     
    Linear growth 0.874 0.070 0.047, 0.093 - 
    Quadratic growth 0.931 0.055 0.027, 0.081   .001* 
    Cubic growth 0.935 0.060 0.029, 0.088  .248 
School Anxiety     
    Linear growth 0.932 0.045 0.011, 0.071 - 
    Quadratic growth 0.972 0.031 0.000, 0.062   .005* 
    Cubic growth 0.989 0.022 0.000, 0.060  .122 
Separation Anxiety Disorder     
    Linear growth 0.834 0.088 0.066, 0.109 - 
    Quadratic growth 0.938 0.057 0.030, 0.083 < .001** 
    Cubic growth 0.980 0.036 0.000, 0.069 < .001** 
Social Anxiety Disorder     
    Linear growth 0.900 0.100 0.079, 0.121 - 
    Quadratic growth 0.944 0.081 0.057, 0.105 < .001** 
    Cubic growth 0.974 0.060 0.031, 0.089 < .001** 

Note. The best-fitting growth function for each anxiety disorder symptom is in bold type. CFI = 
comparative fit index; RMSEA = root mean square error of approximation; 90% CI RMSEA = 90% 
confidence interval of RMSEA; Δχ2

SB test = Satorra-Bentler scaled χ2 difference test. * p < .01; ** p < .001. 
 

Table 3.2. Class Solutions Resulting from Latent Class Growth Analyses  

 
Solution 

 
 

 
 

 
adj.  

LMR-LRT 

Trajectory Group 
Prevalence (%) 

 SSA BIC Entropy 1 2 3 4 
Generalized Anxiety Disorder     
    1-class 1719.594 - - 100    
    2-class 1054.286 0.909  .04*   69  31   
    3-class   844.726 0.900 .23   57  30 13  
Panic Disorder     
    1-class  -148.421 - - 100    
    2-class  -743.877 0.994 .07   95    5   
School Anxiety     
    1-class 1076.457 - - 100    
    2-class   686.399 0.921    .00**   79  21   
    3-class   600.842 0.906 .19   71  15 13  
Separation Anxiety Disorder     
    1-class    -15.822 - - 100    
    2-class  -475.319 0.955    .01**   84  16   
Social Anxiety Disorder     
    1-class 2833.987 - - 100    
    2-class 2077.651 0.933   .00**   68  32   
    3-class 1890.574 0.932    .00**   61  33   6  
    4-class 1801.126 0.890 .24   49  27 20 4 

Note. The best-fitting class solution for each anxiety disorder symptom is in bold type. Entropy values and 
the adjusted LMR-LRT are not available for 1 class solutions. SSA BIC = sample-size adjusted Bayesian 
information criterion; adj. LMR-LRT = adjusted Lo-Mendell-Rubin likelihood ratio test. * p < .05; ** p < .01. 
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Figure 3.2. Sex differences in developmental trajectories of adolescent anxiety disorder symptoms as 
resulted from multigroup Latent Growth Modeling. The y axis shows mean item scores, which range from 
1 to 3. GAD = Generalized Anxiety Disorder symptoms; PD = Panic Disorder symptoms; SA = School 
Anxiety symptoms; SepAD = Separation Anxiety Disorder symptoms; SAD = Social Anxiety Disorder 
symptoms.  
  

1

1.05

1.1

1.15

1.2

1.25

1.3

1.35

1.4

1.45

12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5

S
e

p
A

D
 s

c
o

re

Mean age per wave (in years)

1.3

1.35

1.4

1.45

1.5

1.55

1.6

1.65

12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5

S
A

D
 s

c
o

re

Mean age per wave (in years)

1

1.05

1.1

1.15

1.2

1.25

1.3

12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5

S
A

 s
c

o
re

Mean age per wave (in years)

1

1.05

1.1

1.15

1.2

1.25

1.3

12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5

P
D

 s
c

o
re

Mean age per wave (in years)

1.2

1.25

1.3

1.35

1.4

1.45

1.5

1.55

12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5
G

A
D

 s
c

o
re

Mean age per wave (in years)

Adolescent Anxiety Development and Associated Psychosocial Functioning 

65 
 

Table 3.3. Parameter Estimates of Intercept and Slope Factors in Latent Class Growth Analyses 

 
Parameter Estimates 

At-risk 
Anxiety 

 Normal 
Anxiety 

 Moderate 
Anxiety 

M SE  M SE  M SE 
Generalized Anxiety Disorder 
  Mean Intercept 
  Mean Linear Slope 
  Mean Quadratic Slope 
  Mean Cubic Slope 

 
    1.63*** 

   -0.47 
    3.51 
   -3.42 

 
0.08 
0.69 
2.32 
2.07 

  
    1.26*** 

 -0.61* 
 1.24 
-0.54 

 
0.03 
0.30 
0.91 
0.75 

   

School Anxiety 
  Mean Intercept 
  Mean Linear Slope 
  Mean Quadratic Slope 

 
     1.52*** 

 0.49 
   -0.89 

 
0.10 
0.50 
0.57 

  
     1.17*** 

 -0.32* 
  0.35* 

 
0.03 
0.14 
0.17 

   

Separation Anxiety Disorder 
  Mean Intercept 
  Mean Linear Slope 
  Mean Quadratic Slope 
  Mean Cubic Slope 

 
     1.62*** 
   -1.13 

 3.63 
   -3.63 

 
0.07 
0.70 
2.32 
2.16 

  
     1.36*** 

    -1.63*** 
     3.48*** 
    -2.39*** 

 
0.03 
0.28 
0.76 
0.62 

   

Social Anxiety Disorder 
  Mean Intercept 
  Mean Linear Slope 
  Mean Quadratic Slope 
  Mean Cubic Slope 

 
     2.11*** 

     1.44 
     1.40 
   -3.68 

 
0.18 
1.41 
4.45 
3.91 

  
     1.32*** 

-0.05 
-1.30 
 1.62 

 
0.04 
0.43 
1.40 
1.28 

  
   1.70*** 

   0.74 
   0.42 
  -2.09 

 
0.07 
0.86 
2.90 
2.62 

Note. Factor loadings of the linear slope factor were linearly parameterized for the measurement 
occasions 1 through 8 as 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, and 0.7, respectively. Factor loadings of the 
quadratic and cubic slope factors were accordingly parameterized (i.e., as 0, 0.1, 0.4, 0.9, 0.16, 0.25, 0.36, 
0.49 and 0, 0.1, 0.8, 0.27, 0.64, 0.125, 0.216, 0.343, respectively). We used this parameterization to 
increase values of slope means and variances to values larger than 0.00. * p < .05; ** p < .01; *** p < .001. 

 

 

Heterogeneity in Development of Adolescent Anxiety Disorder Symptoms 
 

LCGA fit statistics for the five anxiety disorder symptom dimensions are summarized in Table 3.2. For 

all anxiety disorder symptoms except PD, more than one trajectory was found to best represent the 

data. Thus, there appeared to be no heterogeneity in developmental trajectories of PD (i.e., all 

adolescents were found to follow approximately the same mean growth curve of PD over time), and 

therefore PD will not be further discussed from this section on. There did appear to be heterogeneity 

in developmental trajectories of GAD, SA, SepAD, and SAD (i.e., different groups of adolescents were 

found to follow different mean growth curves of these anxiety disorder symptoms over time). Based 

on the five criteria previously described, we decided upon a three-class solution as best fitting LCGA 

model for SAD and a two-class solution for GAD, SA, and SepAD. Table 3.3 gives an overview of the 

growth parameters for the trajectories in the final LCGA. In addition, Figure 3.3 graphically displays 

the anxiety trajectories of GAD, SA, SepAD, and SAD in the final LCGA model. 

For GAD, the two-class solution was the best fitting LCGA model. The first trajectory, comprising 

69% of the adolescents (47.3% girls), was characterized by a low initial level of GAD symptoms 
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Figure 3.2. Sex differences in developmental trajectories of adolescent anxiety disorder symptoms as 
resulted from multigroup Latent Growth Modeling. The y axis shows mean item scores, which range from 
1 to 3. GAD = Generalized Anxiety Disorder symptoms; PD = Panic Disorder symptoms; SA = School 
Anxiety symptoms; SepAD = Separation Anxiety Disorder symptoms; SAD = Social Anxiety Disorder 
symptoms.  
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Table 3.3. Parameter Estimates of Intercept and Slope Factors in Latent Class Growth Analyses 

 
Parameter Estimates 

At-risk 
Anxiety 

 Normal 
Anxiety 

 Moderate 
Anxiety 

M SE  M SE  M SE 
Generalized Anxiety Disorder 
  Mean Intercept 
  Mean Linear Slope 
  Mean Quadratic Slope 
  Mean Cubic Slope 

 
    1.63*** 

   -0.47 
    3.51 
   -3.42 

 
0.08 
0.69 
2.32 
2.07 

  
    1.26*** 

 -0.61* 
 1.24 
-0.54 

 
0.03 
0.30 
0.91 
0.75 

   

School Anxiety 
  Mean Intercept 
  Mean Linear Slope 
  Mean Quadratic Slope 

 
     1.52*** 

 0.49 
   -0.89 

 
0.10 
0.50 
0.57 

  
     1.17*** 

 -0.32* 
  0.35* 

 
0.03 
0.14 
0.17 

   

Separation Anxiety Disorder 
  Mean Intercept 
  Mean Linear Slope 
  Mean Quadratic Slope 
  Mean Cubic Slope 

 
     1.62*** 
   -1.13 

 3.63 
   -3.63 

 
0.07 
0.70 
2.32 
2.16 

  
     1.36*** 

    -1.63*** 
     3.48*** 
    -2.39*** 

 
0.03 
0.28 
0.76 
0.62 

   

Social Anxiety Disorder 
  Mean Intercept 
  Mean Linear Slope 
  Mean Quadratic Slope 
  Mean Cubic Slope 

 
     2.11*** 

     1.44 
     1.40 
   -3.68 

 
0.18 
1.41 
4.45 
3.91 

  
     1.32*** 

-0.05 
-1.30 
 1.62 

 
0.04 
0.43 
1.40 
1.28 

  
   1.70*** 

   0.74 
   0.42 
  -2.09 

 
0.07 
0.86 
2.90 
2.62 

Note. Factor loadings of the linear slope factor were linearly parameterized for the measurement 
occasions 1 through 8 as 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, and 0.7, respectively. Factor loadings of the 
quadratic and cubic slope factors were accordingly parameterized (i.e., as 0, 0.1, 0.4, 0.9, 0.16, 0.25, 0.36, 
0.49 and 0, 0.1, 0.8, 0.27, 0.64, 0.125, 0.216, 0.343, respectively). We used this parameterization to 
increase values of slope means and variances to values larger than 0.00. * p < .05; ** p < .01; *** p < .001. 

 

 

Heterogeneity in Development of Adolescent Anxiety Disorder Symptoms 
 

LCGA fit statistics for the five anxiety disorder symptom dimensions are summarized in Table 3.2. For 

all anxiety disorder symptoms except PD, more than one trajectory was found to best represent the 

data. Thus, there appeared to be no heterogeneity in developmental trajectories of PD (i.e., all 

adolescents were found to follow approximately the same mean growth curve of PD over time), and 

therefore PD will not be further discussed from this section on. There did appear to be heterogeneity 

in developmental trajectories of GAD, SA, SepAD, and SAD (i.e., different groups of adolescents were 

found to follow different mean growth curves of these anxiety disorder symptoms over time). Based 

on the five criteria previously described, we decided upon a three-class solution as best fitting LCGA 

model for SAD and a two-class solution for GAD, SA, and SepAD. Table 3.3 gives an overview of the 

growth parameters for the trajectories in the final LCGA. In addition, Figure 3.3 graphically displays 

the anxiety trajectories of GAD, SA, SepAD, and SAD in the final LCGA model. 

For GAD, the two-class solution was the best fitting LCGA model. The first trajectory, comprising 

69% of the adolescents (47.3% girls), was characterized by a low initial level of GAD symptoms 
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(Mintercept = 1.26), which slightly decreased over time. The second trajectory, which consisted of 31% 

of the adolescents (68.9% girls), was characterized by a higher initial level of GAD symptoms (Mintercept 

= 1.63), which remained fairly stable over time. We labeled the first trajectory normal GAD and the 

second trajectory at-risk GAD. 

For SA, all statistical fit indices were clearly in favor of a two-class solution. The first trajectory, 

comprising 78.7% of the adolescents (51.6% girls), was characterized by a low initial level of SA 

symptoms (Mintercept = 1.17), which slightly decreased over time. The second trajectory, which 

consisted of 21.3% of the adolescents (62.7% girls), was characterized by a higher initial level of SA 

symptoms (Mintercept = 1.52), which remained fairly stable over time. We labeled the first trajectory 

normal SA and the latter trajectory at-risk SA. 

For SepAD, we decided on a two-class solution as best fitting LCGA model, because adding a 

third class to the model resulted in serious estimation problems and a class of only 0.8% (n = 2) of the 

adolescents. The first trajectory, comprising 83.7% of the adolescents (49.5% girls), was characterized 

by a  low initial level of  SepAD symptoms  (Mintercept = 1.36), which slightly  decreased over time. The 

 

Figure 3.3. Anxiety trajectories of GAD, SA, SepAD, and SAD as resulted from Latent Class Growth Analysis. 
The y axis shows mean item scores, which range from 1 to 3. GAD = Generalized Anxiety Disorder 
symptoms; SA = School Anxiety symptoms; SepAD = Separation Anxiety Disorder symptoms; SAD = Social 
Anxiety Disorder symptoms. 
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second trajectory, which consisted of 16.3% of the adolescents (76.9% girls), was characterized by a 

higher initial level of SepAD symptoms (Mintercept = 1.62), which remained fairly stable over time. We 

labeled the first trajectory normal SepAD and the latter trajectory at-risk SepAD. 

For SAD, we decided on a three-class solution as best fitting LCGA model. Adding a fourth class 

did not provide additional unique information (i.e., the fourth class was found to be a variation of 

one of the classes in the three-class solution) and resulted in a class of only 4% (n = 10) of the 

adolescents. The first trajectory, comprising 61.5% of the adolescents (46.3% girls), was characterized 

by a low initial level of SAD symptoms (Mintercept = 1.34), which remained fairly stable over time. The 

second trajectory, which consisted of 5.9% of the adolescents (72.7% girls), was characterized by a 

higher initial level of SAD symptoms (Mintercept = 2.05), which remained fairly stable over time. The 

third trajectory, which consisted of 32.6% of the adolescents (46.3% girls), was characterized by a 

moderate initial level of SAD symptoms (Mintercept = 1.66), which remained fairly stable over time. We 

labeled the first trajectory normal SAD, the second trajectory at-risk SAD, and the third trajectory 

moderate SAD, respectively. 
 
 
Heterogeneity in Development of Anxiety Disorder Symptoms and Psychosocial 
Development 
 

Because of estimation difficulties for some of the anxiety disorder symptom dimensions, which were 

due to relatively small sample sizes in certain anxiety trajectories, we will only present results from 

the multigroup LGM analyses that not included sex as a covariate (the results from the analyses 

including sex as a covariate were roughly similar to the results that are presented in this paper and 

are available from the first author on request).3 Furthermore, an exception to the previously 

described multigroup analysis strategy had to be made when comparing developmental trajectories 

of neuroticism, adolescent-perceived maternal support, and school commitment between the three 

SAD trajectories, because the at-risk SAD trajectory was too small (containing 5.9% of the total 

sample) to freely estimate all growth parameters. Therefore, we were only able to look at differences 

in mean intercept and mean slope factors between the SAD trajectories, keeping the variances of the 

intercept and slope factors and the co-variances between the intercept and slope factors equal 

across SAD trajectories. 
 

Anxiety disorder symptoms and neuroticism. Results from LGM indicated that development of 

neuroticism over time was best described by cubic growth for GAD, SA, and SepAD symptoms, and 

quadratic growth for SAD symptoms. Results from multigroup LGM analyses subsequently suggested 

                                                           
3 We will not discuss PD symptoms in this section, since we found only one group of adolescents that followed 
approximately the same developmental trajectory of PD symptoms in LCGA. 
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(Mintercept = 1.26), which slightly decreased over time. The second trajectory, which consisted of 31% 

of the adolescents (68.9% girls), was characterized by a higher initial level of GAD symptoms (Mintercept 

= 1.63), which remained fairly stable over time. We labeled the first trajectory normal GAD and the 

second trajectory at-risk GAD. 

For SA, all statistical fit indices were clearly in favor of a two-class solution. The first trajectory, 

comprising 78.7% of the adolescents (51.6% girls), was characterized by a low initial level of SA 

symptoms (Mintercept = 1.17), which slightly decreased over time. The second trajectory, which 

consisted of 21.3% of the adolescents (62.7% girls), was characterized by a higher initial level of SA 

symptoms (Mintercept = 1.52), which remained fairly stable over time. We labeled the first trajectory 

normal SA and the latter trajectory at-risk SA. 

For SepAD, we decided on a two-class solution as best fitting LCGA model, because adding a 

third class to the model resulted in serious estimation problems and a class of only 0.8% (n = 2) of the 

adolescents. The first trajectory, comprising 83.7% of the adolescents (49.5% girls), was characterized 

by a  low initial level of  SepAD symptoms  (Mintercept = 1.36), which slightly  decreased over time. The 

 

Figure 3.3. Anxiety trajectories of GAD, SA, SepAD, and SAD as resulted from Latent Class Growth Analysis. 
The y axis shows mean item scores, which range from 1 to 3. GAD = Generalized Anxiety Disorder 
symptoms; SA = School Anxiety symptoms; SepAD = Separation Anxiety Disorder symptoms; SAD = Social 
Anxiety Disorder symptoms. 

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2

12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5

M
e

a
n

 G
A

D
 s

c
o

re

Mean age per wave (in years)

At-risk GAD Normal GAD

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5

M
e

a
n

 S
A

 s
c

o
re

Mean age per wave (in years)

At-risk SA Normal SA

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5

M
e

a
n

 S
e

p
A

D
 s

c
o

re

Mean age per wave (in years)

At-risk SepAD Normal SepAD

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

12.5 13.5 14.5 15.5 16.5 17.5 18.5 19.5

M
e

a
n

 S
A

D
 s

c
o

re

Mean age per wave (in years)

At-risk SAD Moderate SAD Normal SAD

Adolescent Anxiety Development and Associated Psychosocial Functioning 

67 
 

second trajectory, which consisted of 16.3% of the adolescents (76.9% girls), was characterized by a 

higher initial level of SepAD symptoms (Mintercept = 1.62), which remained fairly stable over time. We 

labeled the first trajectory normal SepAD and the latter trajectory at-risk SepAD. 

For SAD, we decided on a three-class solution as best fitting LCGA model. Adding a fourth class 

did not provide additional unique information (i.e., the fourth class was found to be a variation of 

one of the classes in the three-class solution) and resulted in a class of only 4% (n = 10) of the 

adolescents. The first trajectory, comprising 61.5% of the adolescents (46.3% girls), was characterized 

by a low initial level of SAD symptoms (Mintercept = 1.34), which remained fairly stable over time. The 

second trajectory, which consisted of 5.9% of the adolescents (72.7% girls), was characterized by a 

higher initial level of SAD symptoms (Mintercept = 2.05), which remained fairly stable over time. The 

third trajectory, which consisted of 32.6% of the adolescents (46.3% girls), was characterized by a 

moderate initial level of SAD symptoms (Mintercept = 1.66), which remained fairly stable over time. We 

labeled the first trajectory normal SAD, the second trajectory at-risk SAD, and the third trajectory 

moderate SAD, respectively. 
 
 
Heterogeneity in Development of Anxiety Disorder Symptoms and Psychosocial 
Development 
 

Because of estimation difficulties for some of the anxiety disorder symptom dimensions, which were 

due to relatively small sample sizes in certain anxiety trajectories, we will only present results from 

the multigroup LGM analyses that not included sex as a covariate (the results from the analyses 

including sex as a covariate were roughly similar to the results that are presented in this paper and 

are available from the first author on request).3 Furthermore, an exception to the previously 

described multigroup analysis strategy had to be made when comparing developmental trajectories 

of neuroticism, adolescent-perceived maternal support, and school commitment between the three 

SAD trajectories, because the at-risk SAD trajectory was too small (containing 5.9% of the total 

sample) to freely estimate all growth parameters. Therefore, we were only able to look at differences 

in mean intercept and mean slope factors between the SAD trajectories, keeping the variances of the 

intercept and slope factors and the co-variances between the intercept and slope factors equal 

across SAD trajectories. 
 

Anxiety disorder symptoms and neuroticism. Results from LGM indicated that development of 

neuroticism over time was best described by cubic growth for GAD, SA, and SepAD symptoms, and 

quadratic growth for SAD symptoms. Results from multigroup LGM analyses subsequently suggested 

                                                           
3 We will not discuss PD symptoms in this section, since we found only one group of adolescents that followed 
approximately the same developmental trajectory of PD symptoms in LCGA. 
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significant differences in developmental trajectories of neuroticism between the developmental 

profiles of all four anxiety disorder symptom dimensions: GAD, Δχ2
SB(13) = 110.77, p < 0.001; SA, 

Δχ2
SB(14) = 39.52, p < 0.001; SepAD, Δχ2

SB(14) = 55.23, p < 0.001; and SAD, Δχ2
SB(10) = 54.18, p < 

0.001.  

Specifically, adolescents in the at-risk GAD trajectory reported relatively high levels of 

neuroticism, which increased from early into late adolescence, whereas adolescents in the normal 

GAD trajectory reported lower levels of neuroticism, which remained fairly stable over time, χ2
SB(45) 

= 49.40, CFI = 0.991, RMSEA = 0.029, 90% CI of RMSEA = 0.000, 0.069 (see Figure 3.4a). Adolescents 

in the at-risk SA trajectory reported relatively high levels of neuroticism, which remained fairly stable 

from early into late adolescence, whereas adolescents in the normal SA trajectory reported lower 

levels of neuroticism, which slightly decreased over time, χ2
SB(44) = 53.08, CFI = 0.986, RMSEA = 

0.042, 90% CI of RMSEA = 0.000, 0.078 (see Figure 3.4b). Adolescents in the at-risk SepAD trajectory 

reported relatively high levels of neuroticism, which remained fairly stable from early into late 

adolescence, whereas adolescents in the normal SepAD trajectory reported lower levels of 

neuroticism, which remained fairly stable over time, χ2
SB(44) = 79.80, CFI = 0.951, RMSEA = 0.083, 

90% CI of RMSEA = 0.053, 0.111 (see Figure 3.4c). Adolescents in the at-risk SAD trajectory reported 

relatively high levels of neuroticism, which remained fairly stable from early into late adolescence, 

adolescents in the moderate SAD trajectory reported moderate levels of neuroticism, which 

remained fairly stable over time, and adolescents in the normal SAD trajectory reported relatively 

low levels of neuroticism, which slightly decreased from early adolescence to mid-adolescence, 

χ2
SB(89) = 111.77, CFI = 0.966, RMSEA = 0.057, 90% CI of RMSEA = 0.000, 0.087 (see Figure 3.4d). All 

of the aforementioned results are in line with our hypothesis that adolescents in the at-risk 

developmental profiles would report significantly higher developmental trajectories of neuroticism 

throughout adolescence compared to adolescents in the normal developmental profiles (i.e., higher 

levels of anxiety co-occur with higher levels of neuroticism).  
 

Anxiety disorder symptoms and cannabis initiation. To prevent problems with model estimation for 

SAD because of the small at-risk trajectory (containing 5.9% of the total sample), we first conducted 

exploratory analyses of the survival functions of the three SAD trajectories. These analyses indicated 

that the moderate and normal SAD groups showed almost exactly the same survival function of 

cannabis initiation over time. For analytical reasons (i.e., to increase power), we therefore decided to 

merge these two groups into one group labeled normal/moderate SAD.  
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Figure 3.4. Results from multigroup Latent Growth Modeling. (a) Developmental trajectories of 
neuroticism for adolescents in the at-risk and normal GAD trajectories. GAD = Generalized Anxiety 
Disorder. (b) Developmental trajectories of neuroticism for adolescents in the at-risk and normal SA  
trajectories. SA = School Anxiety. (c) Developmental trajectories of neuroticism for adolescents in the at-
risk and normal SepAD trajectories. SepAD = Separation Anxiety Disorder. (d) Developmental trajectories 
of neuroticism for adolescents in the at-risk, moderate, and SAD trajectories. SAD = Social Anxiety 
Disorder. The y axis shows mean item scores, which range from 1 to 7. 

 

 

Results from the Cox regression survival analysis omnibus test indicated that both sex and the 

SAD trajectories significantly predicted cumulative growth in cannabis initiation, χ2(2) = 7.19, p = 

0.03. Boys were significantly more likely to first use cannabis at an earlier age than girls (OR = 1.45, 

95% CI = 1.00, 2.09, p = 0.05), and, controlled for sex, adolescents in the normal/moderate SAD group 

were borderline significantly more likely to first use cannabis at an earlier age than adolescents in the 

at-risk SAD group (OR = 2.51, 95% CI = 1.00, 7.92, p = 0.06). Results further indicated that 79% of the 

adolescents classified within the at-risk SAD group did not initiate cannabis within the 8 years 

measured in this study (ages ~12.5-19.5), compared to 50% of the adolescents classified within the 

normal/moderate SAD group (see Figure 3.5).  
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significant differences in developmental trajectories of neuroticism between the developmental 

profiles of all four anxiety disorder symptom dimensions: GAD, Δχ2
SB(13) = 110.77, p < 0.001; SA, 

Δχ2
SB(14) = 39.52, p < 0.001; SepAD, Δχ2

SB(14) = 55.23, p < 0.001; and SAD, Δχ2
SB(10) = 54.18, p < 

0.001.  
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reported relatively high levels of neuroticism, which remained fairly stable from early into late 

adolescence, whereas adolescents in the normal SepAD trajectory reported lower levels of 

neuroticism, which remained fairly stable over time, χ2
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remained fairly stable over time, and adolescents in the normal SAD trajectory reported relatively 
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SB(89) = 111.77, CFI = 0.966, RMSEA = 0.057, 90% CI of RMSEA = 0.000, 0.087 (see Figure 3.4d). All 

of the aforementioned results are in line with our hypothesis that adolescents in the at-risk 

developmental profiles would report significantly higher developmental trajectories of neuroticism 

throughout adolescence compared to adolescents in the normal developmental profiles (i.e., higher 

levels of anxiety co-occur with higher levels of neuroticism).  
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Figure 3.4. Results from multigroup Latent Growth Modeling. (a) Developmental trajectories of 
neuroticism for adolescents in the at-risk and normal GAD trajectories. GAD = Generalized Anxiety 
Disorder. (b) Developmental trajectories of neuroticism for adolescents in the at-risk and normal SA  
trajectories. SA = School Anxiety. (c) Developmental trajectories of neuroticism for adolescents in the at-
risk and normal SepAD trajectories. SepAD = Separation Anxiety Disorder. (d) Developmental trajectories 
of neuroticism for adolescents in the at-risk, moderate, and SAD trajectories. SAD = Social Anxiety 
Disorder. The y axis shows mean item scores, which range from 1 to 7. 

 

 

Results from the Cox regression survival analysis omnibus test indicated that both sex and the 

SAD trajectories significantly predicted cumulative growth in cannabis initiation, χ2(2) = 7.19, p = 

0.03. Boys were significantly more likely to first use cannabis at an earlier age than girls (OR = 1.45, 

95% CI = 1.00, 2.09, p = 0.05), and, controlled for sex, adolescents in the normal/moderate SAD group 

were borderline significantly more likely to first use cannabis at an earlier age than adolescents in the 

at-risk SAD group (OR = 2.51, 95% CI = 1.00, 7.92, p = 0.06). Results further indicated that 79% of the 

adolescents classified within the at-risk SAD group did not initiate cannabis within the 8 years 

measured in this study (ages ~12.5-19.5), compared to 50% of the adolescents classified within the 

normal/moderate SAD group (see Figure 3.5).  
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Figure 3.5. Cumulative growth in adolescent cannabis initiation—from 0.0 (0%) to 1.0 (100%)—for 
adolescents classified in the at-risk SAD trajectory and adolescents classified in the normal/moderate SAD 
trajectories. SAD = Social Anxiety Disorder symptoms. 
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Figure 3.6. Results from multigroup Latent Growth Modeling. (a) Developmental trajectories of 
adolescent-perceived maternal support for adolescents in the at-risk and normal SepAD trajectories. 
SepAD = Separation Anxiety Disorder symptoms. (b) Developmental trajectories of school commitment 
for adolescents in the at-risk and normal SA trajectories. SA = School Anxiety symptoms. The y axis shows 
mean item scores, which range from 1 to 5. 
 

 

Results further suggested that, controlled for sex, the developmental profiles did not predict 

cumulative growth in cannabis initiation for GAD, χ2(1) = 0.03, p = 0.87; SA, χ2(1) = 0.14, p = 0.71; and 

SepAD symptoms, χ2(1) = 0.06, p = 0.81, respectively. These results suggest that cumulative growth in 

cannabis initiation did not differ significantly between adolescents in the at-risk and normal 

developmental profiles of GAD, SA, and SepAD symptoms. 
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Anxiety disorder symptoms and adolescent-perceived maternal support. Results from LGM 

indicated that development of adolescent-perceived maternal support over time was best described 

by cubic growth for all developmental profiles of the four anxiety disorder symptom dimensions 

(GAD, SA, SepAD, and SAD). Results from multigroup LGM analyses subsequently suggested only 

significant differences in developmental trajectories of adolescent-perceived maternal support 

between adolescents in trajectories of SepAD symptoms, Δχ2
SB(10) = 19.10, p = 0.04, and no 

significant differences between adolescents in trajectories of GAD, Δχ2
SB(10) = 5.80, p = 0.83; SA, 

Δχ2
SB(13) = 4.95, p = 0.98; and SAD symptom, Δχ2

SB(8) = 6.77, p = 0.56. Specifically, adolescents in the 

at-risk SepAD trajectory reported higher mean levels of perceived maternal support from early into 

late adolescence than did adolescents in the normal SepAD trajectory, χ2
SB(52) = 117.90, CFI = 0.921, 

RMSEA = 0.103, 90% CI of RMSEA = 0.078, 0.128 (see Figure 3.6a).  
 

Anxiety disorder symptoms and school commitment. Results from LGM indicated that development 

of school commitment over time was best described by quadratic growth for all developmental 

profiles of the four anxiety disorder symptom dimensions (GAD, SA, SepAD, and SAD). Results from 

multigroup LGM analyses subsequently suggested only significant differences in developmental 

trajectories of school commitment between adolescents in trajectories of SA symptoms, Δχ2
SB(6) = 

35.55, p < 0.001, and no significant differences between adolescents in trajectories of GAD, Δχ2
SB(9) = 

10.93, p = 0.28; SepAD, Δχ2
SB(8) = 3.81, p = 0.87; and SAD symptoms, Δχ2

SB(6) = 6.85, p = 0.34. 

Specifically, adolescents in the at-risk SA trajectory reported low, slightly decreasing levels of school 

commitment from early adolescence into late adolescence, whereas adolescents in the normal SA 

trajectory reported rapidly increasing levels of school commitment over time, χ2
SB(57) = 65.81, CFI = 

0.978, RMSEA = 0.036, 90% CI of RMSEA = 0.000, 0.070 (see Figure 3.6b). 
 
 
Conclusion 
 

In summary, results from LGM suggested different developmental trajectories for the five anxiety 

disorder symptom dimensions (GAD, PD, SA, SepAD, and SAD). Symptoms of GAD and PD showed a 

nonlinear increase from early into late adolescence, symptoms of SA and SepAD showed a nonlinear 

decrease over time, and symptoms of SAD remained fairly stable. Significant sex differences were 

found for symptoms of GAD, SepAD, and SAD, with girls reporting higher levels of these symptoms 

over time. These results are largely in accordance with our hypotheses. 

Results from LCGA further suggested two subgroups of adolescents following different mean 

growth curves for GAD, SA, and SepAD (labeled as normal and at-risk trajectories), and three sub-

groups of adolescents following different mean growth curves for SAD (labeled as normal, moderate, 

and at-risk trajectories). There appeared to be a somewhat equal percentage of boys and girls in the 
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Figure 3.6. Results from multigroup Latent Growth Modeling. (a) Developmental trajectories of 
adolescent-perceived maternal support for adolescents in the at-risk and normal SepAD trajectories. 
SepAD = Separation Anxiety Disorder symptoms. (b) Developmental trajectories of school commitment 
for adolescents in the at-risk and normal SA trajectories. SA = School Anxiety symptoms. The y axis shows 
mean item scores, which range from 1 to 5. 
 

 

Results further suggested that, controlled for sex, the developmental profiles did not predict 

cumulative growth in cannabis initiation for GAD, χ2(1) = 0.03, p = 0.87; SA, χ2(1) = 0.14, p = 0.71; and 

SepAD symptoms, χ2(1) = 0.06, p = 0.81, respectively. These results suggest that cumulative growth in 

cannabis initiation did not differ significantly between adolescents in the at-risk and normal 

developmental profiles of GAD, SA, and SepAD symptoms. 
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Anxiety disorder symptoms and adolescent-perceived maternal support. Results from LGM 

indicated that development of adolescent-perceived maternal support over time was best described 

by cubic growth for all developmental profiles of the four anxiety disorder symptom dimensions 

(GAD, SA, SepAD, and SAD). Results from multigroup LGM analyses subsequently suggested only 

significant differences in developmental trajectories of adolescent-perceived maternal support 

between adolescents in trajectories of SepAD symptoms, Δχ2
SB(10) = 19.10, p = 0.04, and no 

significant differences between adolescents in trajectories of GAD, Δχ2
SB(10) = 5.80, p = 0.83; SA, 

Δχ2
SB(13) = 4.95, p = 0.98; and SAD symptom, Δχ2

SB(8) = 6.77, p = 0.56. Specifically, adolescents in the 

at-risk SepAD trajectory reported higher mean levels of perceived maternal support from early into 

late adolescence than did adolescents in the normal SepAD trajectory, χ2
SB(52) = 117.90, CFI = 0.921, 

RMSEA = 0.103, 90% CI of RMSEA = 0.078, 0.128 (see Figure 3.6a).  
 

Anxiety disorder symptoms and school commitment. Results from LGM indicated that development 

of school commitment over time was best described by quadratic growth for all developmental 

profiles of the four anxiety disorder symptom dimensions (GAD, SA, SepAD, and SAD). Results from 

multigroup LGM analyses subsequently suggested only significant differences in developmental 

trajectories of school commitment between adolescents in trajectories of SA symptoms, Δχ2
SB(6) = 

35.55, p < 0.001, and no significant differences between adolescents in trajectories of GAD, Δχ2
SB(9) = 

10.93, p = 0.28; SepAD, Δχ2
SB(8) = 3.81, p = 0.87; and SAD symptoms, Δχ2

SB(6) = 6.85, p = 0.34. 

Specifically, adolescents in the at-risk SA trajectory reported low, slightly decreasing levels of school 

commitment from early adolescence into late adolescence, whereas adolescents in the normal SA 

trajectory reported rapidly increasing levels of school commitment over time, χ2
SB(57) = 65.81, CFI = 

0.978, RMSEA = 0.036, 90% CI of RMSEA = 0.000, 0.070 (see Figure 3.6b). 
 
 
Conclusion 
 

In summary, results from LGM suggested different developmental trajectories for the five anxiety 

disorder symptom dimensions (GAD, PD, SA, SepAD, and SAD). Symptoms of GAD and PD showed a 

nonlinear increase from early into late adolescence, symptoms of SA and SepAD showed a nonlinear 

decrease over time, and symptoms of SAD remained fairly stable. Significant sex differences were 

found for symptoms of GAD, SepAD, and SAD, with girls reporting higher levels of these symptoms 

over time. These results are largely in accordance with our hypotheses. 

Results from LCGA further suggested two subgroups of adolescents following different mean 

growth curves for GAD, SA, and SepAD (labeled as normal and at-risk trajectories), and three sub-

groups of adolescents following different mean growth curves for SAD (labeled as normal, moderate, 

and at-risk trajectories). There appeared to be a somewhat equal percentage of boys and girls in the 
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normal anxiety trajectories, but a larger percentage of girls than boys in the at-risk anxiety 

trajectories.  

Finally, results from multigroup LGM suggested that adolescents in the at-risk trajectories of 

GAD, SA, SepAD, and SAD reported higher levels of neuroticism throughout adolescence than did 

adolescents in the normal trajectories. This is an important indication that the identified normal and 

at-risk anxiety trajectories are psychologically valid. Survival analysis further indicated borderline 

significant (p = .06) differences in cannabis initiation only between trajectories of SAD, with 

adolescents in the at-risk SAD trajectory being less likely to initiate cannabis use at an early age than 

adolescents in the normal/moderate SAD trajectories. In addition, multigroup LGM suggested 

significant differences only between trajectories of SepAD and SA in adolescent-perceived maternal 

support and school commitment, respectively. Specifically, adolescents in the at-risk SepAD 

trajectory reported higher mean levels of perceived maternal support from early into late 

adolescence than did adolescents in the normal SepAD trajectory, and adolescents in the at-risk SA 

trajectory reported low, slightly decreasing levels of school commitment from early into late 

adolescence, whereas adolescents in the normal SA trajectory reported rapidly increasing levels of 

school commitment over time. Thus, different anxiety disorder symptom dimensions appeared to be 

differentially related to substance use, parenting, and identity development over time.  
 

 

3.4 DISCUSSION 
 

This study examined the development of GAD, PD, SA, SepAD, and SAD symptoms in an 8-year 

longitudinal community study covering the entire adolescent years from early to late adolescence 

(ages ~12-19). The results of this study shed light not only on the mean level development of these 

five anxiety disorder symptom dimensions across adolescence, but also on heterogeneity in these 

developmental trajectories by distinguishing between normal and at-risk subgroups of adolescents 

regarding their anxiety disorder symptom development. Moreover, adolescents in the at-risk 

developmental profiles showed significantly different developmental trajectories of psychosocial 

outcomes than did adolescents in the normal developmental profiles, including differential 

associations between specific anxiety disorder symptom dimensions and certain psychosocial 

outcomes (suggesting discriminant validity). 
 
 
Development of Adolescent Anxiety Disorder Symptoms 
 

Our results on normal developmental trajectories of adolescent GAD, PD, SA, SepAD, and SAD are 

largely consistent with our hypotheses based on developmental theory (Warren & Sroufe, 2004; 
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Weems, 2008; Westenberg et al., 2001) and previous studies (Hale et al., 2008; Van Oort et al., 

2009). Although the present study consists of a subsample of the 5-year longitudinal study by Hale et 

al., the results slightly differ. Hale et al. found linear decreases in all anxiety disorder symptoms 

except for SAD symptoms, which remained fairly stable, but we have found nonlinear decreases for 

SA and SepAD symptoms and nonlinear increases for GAD and PD symptoms. These differences likely 

exist because our study longitudinally covers the entire adolescent years in one cohort in a 

prospective longitudinal design, and the additional waves examined in this study allowed for a more 

detailed examination of nonlinear development throughout adolescence.  

Specifically, our findings suggested that GAD symptoms first declined in early adolescence, 

followed by a sharp increase from mid-adolescence onward, whereas PD symptoms slightly 

decreased from early into mid-adolescence, followed by a slight increase in symptoms from late 

adolescence onward. The initial decrease in GAD and PD symptoms could be interpreted as a result 

of the, potentially stressful, transition from childhood into early adolescence, which is accompanied 

by a transition from elementary to secondary school for most children. The stress accompanied by 

this transition may be reflected in initially higher levels of anxiety in early adolescence, which decline 

over time. The subsequent increase in GAD and PD symptoms in mid- and late adolescence, 

respectively, could be related to normative developmental changes, such as cognitive maturation 

(Muris, Merckelbach, Meesters, & Van den Brand, 2002; Van Oort et al., 2009; Westenberg et al., 

2001).  

However, significant sex differences in developmental trajectories of GAD should be taken into 

account in interpretation of our findings. Although boys showed a slight decrease in GAD symptoms 

followed by a slight increase in symptoms from mid-adolescence onward, mean levels of GAD 

symptoms in early and late adolescence were comparable for boys. In contrast, girls showed rather 

stable levels of GAD followed by an increase in symptoms from mid-adolescence onward. This 

suggests that girls appear to be especially vulnerable for increasing levels of GAD across adolescence 

and, thus, appear to be at heightened risk. 

Symptoms of SA and SepAD showed a nonlinear decline over time. This decrease could reflect 

improved adaptation to the school environment (decreasing SA symptoms) and successful separation 

and individuation processes throughout adolescence (decreasing SepAD symptoms). In contrast, 

symptoms of SAD remained fairly stable, which is in line with some previous studies (e.g., Hale et al., 

2008; Westenberg et al., 2007, p. 477 on absolute scores of social evaluation fears), but does not 

seem to fit nicely within theoretical suggestions on the increase of SAD symptoms in adolescence 

due to increased fear of negative social evaluation.  

However, significant sex differences appear to be especially important to take into account in 

interpretation of this finding. Although boys showed a nonlinear decrease in SAD symptoms during 
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normal anxiety trajectories, but a larger percentage of girls than boys in the at-risk anxiety 

trajectories.  

Finally, results from multigroup LGM suggested that adolescents in the at-risk trajectories of 

GAD, SA, SepAD, and SAD reported higher levels of neuroticism throughout adolescence than did 

adolescents in the normal trajectories. This is an important indication that the identified normal and 

at-risk anxiety trajectories are psychologically valid. Survival analysis further indicated borderline 

significant (p = .06) differences in cannabis initiation only between trajectories of SAD, with 

adolescents in the at-risk SAD trajectory being less likely to initiate cannabis use at an early age than 

adolescents in the normal/moderate SAD trajectories. In addition, multigroup LGM suggested 

significant differences only between trajectories of SepAD and SA in adolescent-perceived maternal 

support and school commitment, respectively. Specifically, adolescents in the at-risk SepAD 

trajectory reported higher mean levels of perceived maternal support from early into late 

adolescence than did adolescents in the normal SepAD trajectory, and adolescents in the at-risk SA 

trajectory reported low, slightly decreasing levels of school commitment from early into late 

adolescence, whereas adolescents in the normal SA trajectory reported rapidly increasing levels of 

school commitment over time. Thus, different anxiety disorder symptom dimensions appeared to be 

differentially related to substance use, parenting, and identity development over time.  
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suggests that girls appear to be especially vulnerable for increasing levels of GAD across adolescence 
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improved adaptation to the school environment (decreasing SA symptoms) and successful separation 
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2008; Westenberg et al., 2007, p. 477 on absolute scores of social evaluation fears), but does not 
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due to increased fear of negative social evaluation.  
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interpretation of this finding. Although boys showed a nonlinear decrease in SAD symptoms during 

3



Chapter 3 

74 
 

adolescence, girls showed a steep increase in SAD symptoms from early to mid-adolescence, 

followed a decrease in symptoms from mid-adolescence onward. According to our results, the 

heightened levels of SAD expected in mid-adolescence by developmental theory seem to apply only 

to girls but less so to boys. At the same time, some studies suggest that age-related changes in 

adolescent SAD symptoms (i.e., increase) could be obscured by the relative decline in overall anxiety 

(Weems & Costa, 2005) and that the theoretically expected increase in SAD symptoms is revealed 

when relative social concerns (Weems & Costa, 2005) and type of social anxiety (Westenberg et al., 

2004) are taken into consideration. Regarding SAD symptoms, a discrepancy remains between 

empirical findings and developmental theory; thus, there is further need for better integration. 

Overall, the reported sex differences were all in the expected direction and are in line with 

previous findings, which suggest that adolescent girls report more anxiety disorder symptoms 

compared to adolescent boys and are at a higher risk for developing anxiety disorders (Bosquet & 

Egeland, 2006; Lewinsohn et al., 1998; for a systematic review, see McLean & Anderson, 2009). The 

nonsignificant sex differences in the development of PD and SA symptoms during adolescence are 

also in line with previous studies (e.g., Hale et al., 2008; Van Oort et al., 2009), although SA has 

received much less study than other anxiety disorder symptom dimensions because it is not an 

official DSM-IV-TR anxiety disorder. Furthermore, PD symptoms appear to be fairly rare in 

adolescence, but as the prevalence of PD symptoms increases further in adulthood, sex differences 

may then become apparent (Reed & Wittchen, 1998).  

Clearly, different anxiety disorder symptom dimensions show different developmental 

trajectories from early into late adolescence. Our results further emphasize the importance of 

examining separate dimensions of anxiety disorder symptoms in contrast to looking at anxiety as a 

general construct. When different anxiety disorder symptoms are grouped together as one general 

construct, findings can obscure age-related normative developmental changes during adolescence 

(Weems, 2008). The resulting nuances provided by the examination of specific anxiety disorder 

symptoms are especially important for distinguishing between adolescents at risk for further anxiety 

disorder development and those adolescents with normative and transient anxiety disorder 

symptoms. Altogether, our findings extend previous findings on the normal development of anxiety 

disorder symptoms and advance our understanding of normal developmental changes in the 

expression of anxiety throughout adolescence. 
 
 
Heterogeneity in Development of Adolescent Anxiety Disorder Symptoms 
 

Results from LCGA further suggested heterogeneity in developmental trajectories of adolescent GAD, 

SA, SepAD, and SAD symptoms, but not PD symptoms (which was best described by just one single 

Adolescent Anxiety Development and Associated Psychosocial Functioning 

75 
 

group of adolescents following approximately the same developmental trajectory). For GAD, SA, 

SepAD, and SAD, the majority of adolescents (61.5% - 83.7%) followed a developmental trajectory 

with persistent low anxiety disorder symptoms from early into late adolescence (this group was 

labeled normal), and a minority of adolescents (5.9% - 31%) followed a developmental trajectory 

with persistent high anxiety disorder symptoms from early into late adolescence (this group was 

labeled at-risk). Although boys and girls were equally represented in the normal anxiety trajectories, 

a much larger percentage of girls than boys was represented in the at-risk anxiety trajectories.  

Results on heterogeneity in GAD, SA, and SepAD symptoms are in line with our expectations. 

However, results suggested little heterogeneity in developmental trajectories of adolescent PD 

symptoms and large heterogeneity in developmental trajectories of adolescent SAD symptoms. Since 

PD symptoms appear to be relatively rare throughout adolescence, both sex differences (Reed & 

Wittchen, 1998) and inter-individual differences in developmental trajectories of PD symptoms may 

become apparent only later in life, as the prevalence of PD symptoms increases further in adulthood. 

The large inter-individual differences in developmental trajectories of SAD symptoms were mainly 

attributable to differences in mean levels of SAD symptoms over time. This suggests that differences 

between adolescents in the severity of SAD symptoms at the start of adolescence remain fairly stable 

over time, which could be taken to underline the importance of early prevention and intervention for 

those adolescents with relatively high levels of SAD symptoms at the start of adolescence. 

Altogether, our results emphasize the continuity of anxiety disorder symptoms, as adolescents 

in the at-risk anxiety trajectories displayed persistent heightened levels of anxiety disorder symptoms 

over 8 successive years. Therefore, adolescents in these at-risk anxiety trajectories deserve special 

attention from researchers and clinicians, because a percentage of these adolescents is at 

heightened risk for ultimately developing a full-blown anxiety disorder. Interpretation of the current 

findings in terms of clinical implications for adolescent psychopathology should be made with 

caution, however, because the current study involves a normal population sample of adolescents, 

not a clinical sample. Thus, it should be recognized that the at-risk status of adolescents in the at-risk 

anxiety trajectories is not the same as a psychiatric diagnosis. According to the concept of 

multifinality (Cicchetti & Rogosch, 1996), adolescents in the at-risk anxiety trajectories share a 

common risk status, namely showing continuing high levels of anxiety disorder symptoms over the 

course of 8 successive years, but this may not necessarily result in the development of a full-blown 

anxiety disorder. Many complex interactions between the individual and biological, behavioral, 

cognitive, and social experiences influence the specific trajectories followed by individuals, and could 

result in (dis)continuation of a certain anxiety trajectory. Thus, although the common risk status of 

adolescents in the at-risk anxiety trajectories puts them at heightened risk for continuing high levels 

of anxiety disorder symptoms and the potential development of actual DSM-IV-TR anxiety disorders, 
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not all adolescents will continue to follow this problematic developmental trajectory. This study’s 

results may provide important insights for researchers and clinicians alike, because these findings 

provide a better look into the development of at-risk anxiety disorder symptoms over the entire 

adolescence; a picture that has been lacking in previous studies. 
 
 
Heterogeneity in Development of Anxiety Disorder Symptoms and Psychosocial 
Development 
 

The validity of the normal and at-risk anxiety trajectories found in LCGA was supported 

longitudinally. Adolescents in the at-risk anxiety trajectories were found to follow significantly 

different overlapping developmental trajectories of specific psychosocial developmental outcomes 

(i.e., personality, substance use, parenting, and identity) compared to adolescents in the normal 

anxiety trajectories. Our first goal was to validate the distinction between the normal and at-risk 

anxiety trajectories found in LCGA, by showing that adolescents in the at-risk trajectories reported 

significantly higher levels of neuroticism over time than adolescents in the normal trajectories. 

Neuroticism appeared to be a common dimension in all anxiety disorder symptoms, with our results 

demonstrating that adolescents in the at-risk trajectories of GAD, SA, SepAD, and SAD all reported 

higher developmental trajectories of neuroticism than did adolescents in the normal anxiety 

trajectories. The finding that neuroticism is a common dimension found in all of these anxiety 

disorder symptoms is in accordance with previous suggestions of neuroticism being at the core of 

many depressive and anxiety disorders (e.g., Watson, 1999; Weinstock & Whisman, 2006). In this line 

of reasoning, often referred to as the tripartite model (or, hierarchical models of depression and 

anxiety), neuroticism is considered to be a general individual vulnerability. Whereas high levels of 

neuroticism make individuals vulnerable to developing anxiety symptoms in general (such as a 

genotype), context factors may determine the specific expression of this vulnerability and, thereby, 

determine the expression of specific anxiety disorder symptoms (such as a phenotype). Therefore, 

the separate anxiety disorder symptom dimensions studied in this paper could conceivably be 

considered to be distinct expressions of an underlying vulnerability.  

In addition to this general association with neuroticism, the at-risk trajectories of SA, SepAD, and 

SAD were found to be differentially related to school commitment, adolescent-perceived maternal 

support, and cannabis initiation over time, respectively, suggesting discriminant validity. These 

results further underscore the importance of examining separate dimensions of anxiety disorder 

symptoms in contrast to examining anxiety as a general construct, as different anxiety disorder 

symptoms appear to show differential longitudinal associations with specific aspects of psychosocial 

functioning. Specifically, adolescents in the at-risk trajectory of SA showed stable low levels of school 

commitment whereas adolescents in the normal trajectory of SA showed a steady nonlinear increase 
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of school commitment over time. Higher levels of SA thus seem to interfere with one of the 

fundamental aspects of adolescent identity formation, namely commitment in the 

educational/school domain. Strong feelings of affiliation, engagement, and commitment to school 

are likely diminished by high SA symptoms.  

Furthermore, adolescents in the at-risk trajectory of SepAD showed higher mean levels of 

perceived maternal support over time than did adolescents in the normal trajectory of SepAD, and 

adolescents in the at-risk trajectory of SAD were more likely to show later cannabis initiation than 

were adolescents in the normal trajectory of SAD. The latter seems to suggest that heightened levels 

of SAD may serve a protective function, providing support for the buffer perspective (Myers et al., 

2003; Shedler & Block, 1990, Siebenbruner et al., 2006). Although both of the above-reported 

developmental outcomes may seem healthier for adolescents in the at-risk anxiety trajectories, 

suggesting a potential protective role of anxiety, this is not necessarily the case. Risk behaviors, such 

as cannabis use, appear to be part of normal adolescent development, with many of these risky 

behaviors representing normal, healthy explorative, experimental, and adolescent-limited behaviors. 

From this point of view, later cannabis initiation by adolescents in the at-risk SAD trajectory could be 

considered to be a result from reduced normal exploration and experimentation behavior. In 

addition, it may represent dysfunctional peer relationships, as many risk behaviors during 

adolescence, including cannabis use, happen within the peer context (e.g., Engels & Ter Bogt, 2001; 

Griffith-Lendering et al., 2011; Steinberg, 2004, 2007).  

In a comparable line of reasoning, adolescent separation and individuation, autonomy 

development, and increased reliance on peer relationships compared to parental relationships are 

important developmental tasks and changes in adolescence, generally resulting in lower levels of 

(perceived) parental support (De Goede, Branje, & Meeus, 2009; Shanahan, McHale, Crouter, & 

Osgood, 2007). Therefore, higher levels of perceived maternal support during adolescence could 

represent less successful separation and individuation processes and autonomy development for 

adolescents in the at-risk trajectory of SepAD. Because adolescents with high SepAD symptoms are 

characterized by fear of unfamiliar people and settings, the relatively high levels of perceived 

parental support may indicate that these adolescents cling to their parents instead of going through 

normal processes of separation and individuation and autonomy development. Therefore, even 

though our results may seem to suggest better development for adolescents in the at-risk anxiety 

trajectories regarding substance use and parenting, this does not necessarily have to be the case 

when considering normal developmental tasks and challenges during adolescence. 
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Limitations and Directions for Future Research 
 

Our results should be considered in light of some limitations. First, this study does not allow for any 

conclusions on direction of effects, because the longitudinal approach in this study merely focused 

on the overlapping development between adolescent anxiety disorder symptoms and different 

psychosocial outcomes and not on predictors or consequences of adolescent anxiety disorder 

symptoms. Future research should further examine potential predictors and consequences of 

adolescent anxiety disorder symptom development. Second, even though this study provides a 

unique longitudinal insight into adolescent development of anxiety disorder symptoms over 8 years 

in an adolescent sample from the general community, this study was conducted with a relatively 

small sample size (N = 239) and even smaller subgroups of adolescents (i.e., normal and at-risk 

anxiety trajectories). Therefore, future research in a larger sample is suggested. Although small 

sample sizes make it more difficult to find statistically significant results (especially with respect to 

the survival analysis that was conducted for cannabis initiation), we did find statistically significant 

effects in the expected directions, which suggests that our results are likely to be trustworthy. 

Third, sample size and model selection criteria are important issues in semi-parametric growth 

modeling, such as LCGA, influencing how many distinct subgroups of individuals are found. Larger 

sample sizes as well as more tolerant model selection criteria often result in more distinguished 

subgroups of individuals. Our rather stringent model selection procedure suggested that two 

subgroups of adolescents (stable high and stable low) fitted our relatively small sample best for most 

anxiety disorder symptom dimensions, in contrast to a four-group result (stable high, stable low, 

increasing, and decreasing) consistent with theoretical predictions (Weems, 2008) and some 

previous studies (e.g., Feng et al., 2008). Although we were able to distinguish more subgroups of 

adolescents (including those with increasing and decreasing anxiety disorder symptoms over time), 

these subgroups did not provide a statistically significant better fit to our data. With more tolerant 

model selection criteria (such as using only the BIC, as done by Feng et al., 2008) and/or a larger and 

more ethnically diverse sample, we might have been able to conclude that an LCGA solution 

including increasers and decreasers would have fitted our data better. So sample size and model 

selection criteria are important issues to be considered in future research using semi-parametric 

growth modeling. 

Fourth, another limitation is our sole reliance on adolescent self-reports. A multi-informant 

approach, such as including parent-reports or observations, could provide additional information 

regarding the development of adolescent anxiety disorder symptoms and its association with other 

psychosocial developmental outcomes. At the same time, adolescents appear to be better judges of 

their own anxiety disorder symptoms than parents (Cosi, Canals, Hernández-Martinez, & Vigil-Colet, 

2010; Stallings & March, 1995), and adolescent self-reports are thus essential in examining anxiety 
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disorder symptom development. Still, a multi-informant and multi-method approach could provide 

important additional information on the researched issues in future research, especially with regard 

to the association between adolescent self-reported anxiety disorder symptoms and other 

psychosocial outcomes.  

Our mere focus on neuroticism as measure of adolescent personality could be considered 

another limitation of our study, because personality traits other than neuroticism may show very 

interesting relationships with anxiety disorder symptoms. However, in relation to our aim of 

validating the normal and at-risk anxiety trajectories, neuroticism seems to be the best choice for a 

personality trait because of its strong relationship with anxiety disorder symptoms. Similarly, our 

focus on cannabis initiation as measure of substance use may be considered to be a limitation of our 

study, as initiation only covers part of cannabis use. It would have been interesting to combine an 

examination of cannabis initiation in relation to anxiety disorder symptoms with other measures of 

cannabis use, such as quantity or persistence of use over time. However, we believe that even 

though in-depth understanding of adolescent cannabis use was limited by our study’s methods, 

cannabis initiation (which contains both elements of normal adolescent engagement in risk behavior 

and normal adolescent exploration and experimentation as well as elements of positive peer 

interaction and social adjustment) by itself is an interesting and important correlate to examine in 

relation to distinct anxiety disorder symptoms (which is underlined by our results in relation to SAD). 

In a similar vein, parenting dimensions other than support may be interesting for future research to 

examine in relation to anxiety disorder symptom dimensions. 

Furthermore, we anticipate that there may be concerns regarding the interpretation of our 

findings on the relation between anxiety disorder symptoms and cannabis initiation because of the 

rather complex Dutch policies regarding cannabis use in the Netherlands. However, even though 

Dutch policies could be considered to be rather permissive in comparison to many other countries, 

nationally representative numbers in the Netherlands suggest that Dutch adolescents’ cannabis use 

(ages 15 - 16) is not above average compared to other European countries and even lower than, for 

example, cannabis use in the United States (Van Laar et al., 2011). Therefore, the results of this study 

may also apply to adolescents in other Western countries. 

Finally, we have not focused on sex differences in the associations between normal and at-risk 

trajectories of anxiety disorder symptoms and psychosocial developmental outcomes, because of 

relatively small sample sizes for some of the anxiety disorder symptom dimensions that would create 

estimation difficulties. However, future research that employs larger samples could analyze the 

potential effects of sex when relating anxiety disorder symptoms (either dimensionally or 

categorically in normal and at-risk anxiety trajectories) to other psychosocial developmental 

outcomes. 
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study, as initiation only covers part of cannabis use. It would have been interesting to combine an 

examination of cannabis initiation in relation to anxiety disorder symptoms with other measures of 
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though in-depth understanding of adolescent cannabis use was limited by our study’s methods, 

cannabis initiation (which contains both elements of normal adolescent engagement in risk behavior 
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examine in relation to anxiety disorder symptom dimensions. 

Furthermore, we anticipate that there may be concerns regarding the interpretation of our 

findings on the relation between anxiety disorder symptoms and cannabis initiation because of the 

rather complex Dutch policies regarding cannabis use in the Netherlands. However, even though 

Dutch policies could be considered to be rather permissive in comparison to many other countries, 

nationally representative numbers in the Netherlands suggest that Dutch adolescents’ cannabis use 

(ages 15 - 16) is not above average compared to other European countries and even lower than, for 

example, cannabis use in the United States (Van Laar et al., 2011). Therefore, the results of this study 
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Finally, we have not focused on sex differences in the associations between normal and at-risk 

trajectories of anxiety disorder symptoms and psychosocial developmental outcomes, because of 

relatively small sample sizes for some of the anxiety disorder symptom dimensions that would create 

estimation difficulties. However, future research that employs larger samples could analyze the 

potential effects of sex when relating anxiety disorder symptoms (either dimensionally or 

categorically in normal and at-risk anxiety trajectories) to other psychosocial developmental 

outcomes. 
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Conclusion 
 

The results from this study have demonstrated different age-related normative developmental 

changes during adolescence for different anxiety disorder symptoms, emphasizing the importance of 

distinguishing between separate dimensions of anxiety disorder symptoms in contrast to examining 

adolescent anxiety problems as a general construct. Our results further suggest that anxiety disorder 

symptoms represent normal and transient developmental phenomena in most adolescents. 

However, for a minority of adolescents, anxiety disorder symptoms represent serious and persistent 

problems. These problems are not only limited to the persistence of high levels of anxiety disorder 

symptoms and increased risk for developing full-blown anxiety disorders, but are also related to 

dysfunction in other areas of psychosocial development, such as personality and identity 

development. Yet, as problematic as high and persistent levels of certain anxiety disorder symptoms 

clearly are according to most of our results, we also found some evidence that high levels of anxiety 

are not “all bad”; for example, they may prevent socially anxious adolescents from engaging in risky 

behaviors such as early cannabis initiation. 
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ABSTRACT 
 

An atypical Cortisol Awakening Response (CAR) has been related to adult anxiety and depression, but 

little is known about the association between long-term atypical CAR and adolescent anxiety and 

depression. This study aimed to longitudinally identify subgroups of adolescents with distinct levels 

of CAR over 3 successive years (i.e., adolescents with and without persistent atypical CAR) and to 

examine their development of anxiety and depressive symptoms over the same period of time. A 

community sample of 184 Dutch adolescents (Mage = 14.99 at T1, 57% boys) completed annual 

salivary cortisol assessments at home at time of awakening, and 30 and 60 minutes post-awakening 

(i.e., CAR) for 3 successive years. Adolescents also reported annually on their anxiety and depressive 

symptoms. Latent Class Growth Analysis suggested two subgroups of adolescents with respect to 

CAR: a low group with stable low levels of AUCg (Area Under the Curve with respect to the ground) 

over time and a high group with high and increasing levels of AUCg over time. Controlling for sex, the 

high and low CAR groups significantly differed in depressive symptoms only, but none of the different 

anxiety disorder symptoms. Specifically, adolescents in the high CAR group reported significantly 

higher mean levels of depressive symptoms over time compared to adolescents in the low CAR 

group. These results suggest that persistent heightened CAR is a more consistent, yet modest, 

correlate of adolescent depressive symptoms than anxiety disorder symptoms.  
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4.1 INTRODUCTION 
 

Anxiety and depression are among the most prevalent forms of psychopathology during adolescence 

(Merikangas et al., 2010). In addition to their high prevalence, a significant proportion of adolescent 

anxiety and depressive symptoms appear to have a chronic course (Bosquet & Egeland, 2006; Holsen, 

Kraft, & Vittersø, 2000). Although there is overwhelming evidence that adolescent anxiety and 

depression are strongly related (Brady & Kendall, 1992), several studies have argued that they 

represent distinct entities (e.g., Hale, Raaijmakers, Muris, Van Hoof, & Meeus, 2009). While our 

understanding of psychosocial and environmental risk factors for the development of adolescent 

anxiety and depressive symptoms is growing (Birmaher et al., 1996; Murray, Creswell, & Cooper, 

2009), our knowledge of neurobiological processes involved in these symptoms, especially 

adolescent anxiety, is still quite limited. It is important to study these processes in adolescents from 

the general population as opposed to adolescents who have been diagnosed with a disorder, as has 

been done in many previous studies, because a potential referral bias may limit the generalizability 

of research findings in clinical samples (e.g., Hale, Raaijmakers, Muris, & Meeus, 2005). Therefore, 

this study aims to gain a better understanding of potential neurobiological factors involved in the 

development of adolescent anxiety and depressive disorder symptoms in the general population, by 

focusing on the association between these symptoms and secretory cortisol (i.e., stress) levels. 

Cortisol is one of the major stress hormones secreted by the human physiological stress 

response system (i.e., the Hypothalamic–Pituitary–Adrenal [HPA] axis) and is thereby involved in the 

regulation of many brain functions and behaviors, including those related to mood and emotions. 

Salivary measurements of the Cortisol Awakening Response (CAR; Pruessner et al., 1997) have been 

increasingly used as an important indicator of adrenal cortisol secretory activity.1 CAR specifically 

refers to the marked morning rhythm normally exhibited by cortisol within the first hour after 

awakening, which is typically characterized by a rapid increase in levels upon awakening, peaking at 

around 30 minutes post-awakening, and declining thereafter (Wüst, Wolf, et al., 2000). CAR has been 

found to be associated with several forms of adult mental health problems, including anxiety 

(Vreeburg, Zitman, et al., 2010) and depression, with elevated CAR being one of the best-replicated 

findings in the neurobiology of adult depression (Pruessner, Hellhammer, Pruessner, & Lupien, 2003; 

Vreeburg et al., 2009). 

                                                           
1 Spijker and Van Rossum (2012) note that “it is complex to properly measure and assess the functioning of the 
HPA axis in humans” (p. 179). They also note that one of the most common approaches to evaluate HPA axis 
functioning is the measurement of basal cortisol levels in response to awakening, as a model for an 
endogenous stress response. Although CAR is more than simply a measure of HPA axis activity, we would refer 
the reader to Clow, Hucklebridge, Stalder, Evans, and Thorn (2010) and Fries, Dettenborn, and Kirschbaum 
(2009) for a more detailed discussion of this issue, since this is beyond the scope of the present article. 
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Research on CAR and adolescent psychopathology is fairly recent; hence, it has not been 

particularly well-studied or replicated yet. Only a few studies have focused on the association 

between CAR and adolescent anxiety and depression, despite the knowledge that adolescence seems 

to be crucial developmental period for these disorders (Kessler et al., 2005). Of these few studies, 

most have focused on the association between CAR and adolescent depression. Results seem to 

resemble those found in adult studies, though less consistently, with heightened CAR being 

associated with heightened depressive symptoms (Guerry & Hastings, 2011; Lopez-Duran, Kovacs, 

George, 2009). Of interest is that despite of the regular co-occurrence of depression and anxiety, 

results of the few studies on the link between CAR and adolescent anxiety are highly inconsistent, 

with some studies suggesting a positive association between CAR and adolescent anxiety under 

specific conditions only (e.g., Greaves-Lord et al., 2007; Kallen et al., 2008).  

One possible cause of inconsistencies between previous studies on the association between CAR 

and adolescent anxiety may be the focus on anxiety as a general and one-dimensional construct 

rather than a focus on the multidimensional nature of anxiety, including a variety of heterogeneous 

symptoms. One commonly used approach of differentiating between different expressions of anxiety 

is by conceptualizing the multidimensional nature of anxiety in individual anxiety disorder symptoms 

as specified in the Diagnostic and Statistical Manual of the Mental Disorders (DSM-IV-TR; American 

Psychiatric Association, 2000). Several theories (Warren & Sroufe, 2004; Weems, 2008) and empirical 

studies (Hale, Raaijmakers, Muris, Van Hoof, & Meeus, 2008; Van Oort, Greaves-Lord, Verhulst, 

Ormel, & Huizink, 2009) have made important arguments for distinguishing between different 

anxiety disorder symptoms, not only in clinical populations but also in the general population. Due to 

the unique characteristics of distinct anxiety disorder symptom dimensions and their unique 

relatedness to depressive symptoms, it is possible that some anxiety symptoms may show stronger 

associations with CAR than others. Indeed, Pêgo, Sousa, Almeida, and Sousa (2010) have suggested 

that “patients with anxiety disorders show a wide spectrum of patterns of HPA activity, possibly 

because such disorders represent a very heterogeneous group of pathologies” (p. 102). So while 

certain anxiety disorder symptoms may be expected to have a stronger association with CAR than 

others, studies that have directly compared the relationship between distinct adolescent anxiety and 

depressive disorder symptoms and CAR are almost nonexistent.  

Another important limitation of previous studies on adolescent CAR is their cross-sectional 

nature, with CAR either being measured on one single day or measured across a few successive days. 

These studies thereby mask potentially important associations due to the limited time frame studied. 

Even more importantly, by taking an average of CAR across multiple days, these studies have not 

considered potentially important individual differences in levels of CAR over time (i.e., intra-

individual patterns of CAR over time). Indeed, research on the association between CAR and 
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adolescent anxiety and depression has not assessed CAR annually across several years, nor focused 

specifically on the potential importance of individual differences in CAR over time in association with 

adolescent anxiety and depressive symptoms. Adolescents, however, do not only demonstrate large 

individual differences in CAR at any single point in time (Wüst, Wolf, et al., 2000), but adolescents’ 

CAR also shows only moderate to low rank-order stability over time (Platje et al., 2013). By not taking 

into account individual differences in CAR across time, previous studies have neglected to take into 

account possible stability or change in adolescents’ CAR over time. While short-term releases of 

cortisol are adaptive and necessary for everyday functioning, prolonged releases of cortisol (e.g., 

indicated by persistent heightened levels of CAR over time) may be associated with negative 

adolescent mental health outcomes. 

Indeed, Adam and Kumari (2009) suggest (based on research of Lupien et al., 1998) that 

chronically high levels of cortisol may be more important in relation to negative outcomes than just 

one time assessments of high cortisol. This emphasizes the need for a research approach that 

specifically focuses on intra-individual patterns of CAR over time and possible chronicity in 

adolescents’ CAR curves, because such an approach may reveal important distinctions between 

subgroups of adolescents that may seem to have similar CAR patterns at any single point in time. 

Adolescents with persistent heightened CAR over a longer period of time may be especially likely to 

demonstrate heightened anxiety and depressive symptoms. Until now, no study has employed such a 

longitudinal approach to test how stability and chronicity in adolescents’ CAR curves is associated 

with symptoms of anxiety and depression.  
 
 
The Present Study 
 

The present study aimed to identify subgroups of adolescents with different patterns of CAR across 3 

successive years, and to relate these different patterns of CAR to developmental patterns of different 

anxiety disorder symptoms and depressive symptoms in adolescents from the general population. As 

previously noted, studies with adolescent samples from the general population are important 

because a potential referral bias limits the generalizability of research findings in clinical samples 

(e.g., Hale et al., 2005). We anticipated finding a subgroup of adolescents with persistent heightened 

CAR over 3 successive years (i.e., high risk developmental profile of CAR) in addition to a larger group 

of adolescents with more typical and lower CAR curves over 3 successive years (i.e., low risk 

developmental profile of CAR).  

In line with previous studies and suggestions, we expected adolescents with persistent 

heightened CAR across 3 years to show higher levels of depressive symptoms over the studied period 

than adolescents with more typical and lower CAR curves. Furthermore, we explored potential 
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differential associations between CAR and distinct anxiety disorder symptoms (i.e., Generalized 

Anxiety Disorder, Panic Disorder, Separation Anxiety Disorder, and Social Anxiety Disorder) by 

examining whether adolescents with persistent heightened CAR across 3 years also reported higher 

levels of distinct anxiety symptoms over the studied period than adolescents with more typical and 

lower CAR curves. Based on the unique characteristics of distinct anxiety disorder symptoms, we 

expected that some anxiety symptoms could have stronger associations with CAR than others. As 

Pêgo et al. (2010) have suggested: “anxiety disorders represent a heterogeneous group of disorders 

in which a variety of neurochemical systems may be involved…” (p. 103). No specific hypotheses 

could, however, be formulated with respect to which anxiety disorder symptoms would be stronger 

associated with CAR than others, because of the inconsistencies in previous studies and nonexistence 

of studies directly comparing different anxiety disorder symptoms in relation to (individual 

differences in long-term measured) CAR. Finally, because previous research has suggested important 

sex differences in CAR (Pruessner et al., 1997; Wüst, Wolf, et al., 2000) and mean levels of anxiety 

and depressive symptoms during adolescence (Cyranowski, Frank, Young, & Shear, 2000; McLean & 

Anderson, 2009), we also examined the results of this study including sex as a covariate. 
 

 

4.2 METHOD 
 
 
Participants 
 

Participants in this 3-year longitudinal community study were 184 adolescents (57% boys) with a 

mean age of 14.99 years (SD = 0.42, ranging from 14 to 16 years) at the start of the study. All 

adolescents identified themselves as ethnic Dutch. Data for this study are part of the Research on 

Adolescent Development And Relationships (RADAR) project, a larger ongoing longitudinal 

community study on adolescent development and relationships. In the RADAR study, 437 

adolescents (56% boys, Mage = 15.02, SDage = 0.45) provided informed consent on the cortisol 

measurements, and 411 adolescents (56% boys, Mage = 15.02, SDage = 0.44) provided at least one 

saliva sample over 3 years.  

In the present study, we only included participants who completed all annual salivary cortisol 

measurements over 3 successive years (N = 184). The study sample (n = 184) did not significantly 

differ from those who did not complete all salivary cortisol measurements (n = 227) in terms of sex, 

χ2 (1) = 0.09, p = 0.77, Cramer V = 0.02; age, F(1, 409) = 1.23, p = 0.27, η2 = 0.00; depressive 

symptoms, F(1, 406) = 2.60, p = 0.11, η2 = 0.01; and anxiety disorder symptoms, F(4, 403) = 1.13, p = 

0.34, η2 = 0.01.  
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Procedure 
 

Participants were recruited from randomly selected schools (out of all regular elementary schools) in 

the western and central regions of the Netherlands. From all schools that were approached for this 

study, 69% were willing to participate. From these schools, adolescents of Dutch origin from two-

parent families with a sibling ≥ 10 years of age were randomly selected for participation. Before the 

start of the study, participants and their parents received a complete description of the study and 

70% of the selected families (N = 497) provided active written informed consent. The final RADAR 

sample consisted of only one adolescent (with some exceptions including two adolescents) from 

every school. 

For each of the 3 successive years, participants were given a saliva sampling kit for home use to 

collect three morning cortisol samples (the exact procedure is explained in more detail under the 

section on the measurement of the Cortisol Awakening Response). In addition, participants 

completed annual self-report questionnaires during a home visit. Adolescents received a small 

monetary compensation (€50, approximately US $65) for every year they completed both the 

questionnaires and the cortisol samples. Of the 411 adolescents that provided informed consent on 

the cortisol measurements and provided at least one saliva sample over 3 years, 184 adolescents 

provided all annual salivary cortisol samples. This study was approved by the board of the local 

research institute and by the Medical Ethical Committee of the Utrecht Medical Centre, the 

Netherlands. 
 
 

Measures 
 

Anxiety symptoms. We used the Dutch version of the original 38-item Screen for Child Anxiety 

Related Emotional Disorders (SCARED; Birmaher et al., 1997; Hale et al., 2005) to assess adolescent 

anxiety disorder symptoms. The SCARED is a self-report questionnaire measuring four anxiety 

disorder symptom dimensions in children and adolescents that are directly related to the anxiety 

disorders specified in the DSM-IV-TR, namely symptoms of Generalized Anxiety Disorder (GAD), Panic 

Disorder (PD), Separation Anxiety Disorder (SepAD), and Social Anxiety Disorder (SAD).  

Items were rated on a 3-point scale, ranging from 1 (almost never) to 3 (often). Sample items 

include “I am a worrier” (GAD), “When I am frightened, I feel like I am choking” (PD), “I don’t like 

being away from my family” (SepAD), and “I don’t like to be with people I don’t know” (SAD). Internal 

consistency for the anxiety disorder symptom dimensions was found to be acceptable to good over 

time, as Cronbach α values for the four anxiety disorder symptom dimensions were between 0.88 

and 0.90 for GAD, between 0.84 and 0.90 for PD, between 0.61 and 0.70 for SepAD, and between 

0.83 and 0.86 for SAD, respectively. Psychometric properties of the SCARED have shown to be good 
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adolescents identified themselves as ethnic Dutch. Data for this study are part of the Research on 

Adolescent Development And Relationships (RADAR) project, a larger ongoing longitudinal 
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adolescents (56% boys, Mage = 15.02, SDage = 0.45) provided informed consent on the cortisol 
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saliva sample over 3 years.  
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χ2 (1) = 0.09, p = 0.77, Cramer V = 0.02; age, F(1, 409) = 1.23, p = 0.27, η2 = 0.00; depressive 

symptoms, F(1, 406) = 2.60, p = 0.11, η2 = 0.01; and anxiety disorder symptoms, F(4, 403) = 1.13, p = 

0.34, η2 = 0.01.  
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Procedure 
 

Participants were recruited from randomly selected schools (out of all regular elementary schools) in 

the western and central regions of the Netherlands. From all schools that were approached for this 

study, 69% were willing to participate. From these schools, adolescents of Dutch origin from two-

parent families with a sibling ≥ 10 years of age were randomly selected for participation. Before the 

start of the study, participants and their parents received a complete description of the study and 

70% of the selected families (N = 497) provided active written informed consent. The final RADAR 

sample consisted of only one adolescent (with some exceptions including two adolescents) from 

every school. 

For each of the 3 successive years, participants were given a saliva sampling kit for home use to 

collect three morning cortisol samples (the exact procedure is explained in more detail under the 

section on the measurement of the Cortisol Awakening Response). In addition, participants 

completed annual self-report questionnaires during a home visit. Adolescents received a small 

monetary compensation (€50, approximately US $65) for every year they completed both the 

questionnaires and the cortisol samples. Of the 411 adolescents that provided informed consent on 

the cortisol measurements and provided at least one saliva sample over 3 years, 184 adolescents 

provided all annual salivary cortisol samples. This study was approved by the board of the local 

research institute and by the Medical Ethical Committee of the Utrecht Medical Centre, the 

Netherlands. 
 
 

Measures 
 

Anxiety symptoms. We used the Dutch version of the original 38-item Screen for Child Anxiety 

Related Emotional Disorders (SCARED; Birmaher et al., 1997; Hale et al., 2005) to assess adolescent 

anxiety disorder symptoms. The SCARED is a self-report questionnaire measuring four anxiety 

disorder symptom dimensions in children and adolescents that are directly related to the anxiety 

disorders specified in the DSM-IV-TR, namely symptoms of Generalized Anxiety Disorder (GAD), Panic 

Disorder (PD), Separation Anxiety Disorder (SepAD), and Social Anxiety Disorder (SAD).  

Items were rated on a 3-point scale, ranging from 1 (almost never) to 3 (often). Sample items 

include “I am a worrier” (GAD), “When I am frightened, I feel like I am choking” (PD), “I don’t like 

being away from my family” (SepAD), and “I don’t like to be with people I don’t know” (SAD). Internal 

consistency for the anxiety disorder symptom dimensions was found to be acceptable to good over 

time, as Cronbach α values for the four anxiety disorder symptom dimensions were between 0.88 

and 0.90 for GAD, between 0.84 and 0.90 for PD, between 0.61 and 0.70 for SepAD, and between 

0.83 and 0.86 for SAD, respectively. Psychometric properties of the SCARED have shown to be good 
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in several previous studies, including good discriminant validity (i.e., differentiating between youth 

with and without anxiety disorders, between youth with distinct anxiety disorders, and between 

children with anxiety disorders and children with depressive disorders; Birmaher et al., 1997, 1999; 

Hale et al., 2005) and good convergent validity (i.e., SCARED showed strong sensitivity and specificity 

compared to A-DISC and was positively and meaningfully related to other anxiety questionnaires; 

Muris, Merckelbach, Mayer, & Prins, 2000; Muris, Merckelbach, Ollendick, King, & Bogie, 2002). In a 

meta-analysis, Hale, Crocetti, Raaijmakers, & Meeus (2011) further concluded that the SCARED has 

robust psychometric properties and can be utilized as a screening instrument for DSM-IV-TR anxiety 

disorder symptoms. Furthermore, a review of anxiety rating scales concluded that the SCARED is one 

of the best self-report instruments to evaluate adolescent anxiety disorder symptoms (Myers & 

Winters, 2002), making the SCARED a valid screening instrument with respect to the 

multidimensional nature of anxiety. 
 

Depressive symptoms. To assess adolescent depressive symptoms, we used the Dutch version of 

Reynolds Adolescent Depression Scale - second edition (RADS-2; Reynolds, 2000). The RADS-2 

consists of 23 items, measured on a 4-point scale ranging from 1 (almost never) to 4 (usually). Sample 

items include “I am sad” and “I feel like crying”. Internal consistency for this scale was found to be 

good over time, as Cronbach α values ranged from 0.94 to 0.95. Previous studies have shown good 

psychometric properties for the RADS-2 in adolescence (Osman, Gutierrez, Bagge, Fang, & Emmerich, 

2010).  
 

Cortisol Awakening Response (CAR). Adrenal cortisol secretory activity was measured annually by 

saliva sampling of CAR (Pruessner et al., 1997; Wüst, Wolf, et al., 2000). To assess CAR, saliva samples 

were obtained at three time points in the morning on a typical weekday during the school year; at 

awakening (T1), 30 minutes after awakening (T2), and 60 minutes after awakening (T3). Participants 

were instructed to collect their saliva through a small straw into a polypropylene tube, and label 

these tubes with the time and date of sampling. They were instructed not to eat, drink, smoke, or 

brush their teeth in the half-hour before sampling, to store the tubes with their saliva directly into 

the freezer after collection, and to send them back to the research center the same day. Adherence 

to the sampling protocol was assessed by self-report and by cross checking self-reported times of 

sampling.  

After samples were returned to the research center, they were stored at -20 °C. Salivary cortisol 

levels were analyzed using electrochemiluminescence immunoassay (E170 Roche, Switzerland). The 

lower detection limit was 0.5 nmol/L, and the mean intra- and inter-assay coefficients of variation 

were 3% and 12%, respectively, which represent acceptable coefficients of variation (Nicolson, 2008; 

Salimetrics, 2012). Exclusion criteria regarding the cortisol data were: incorrect sampling time, 
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unclear how was sampled (not registered), or contaminated (e.g., by smoking or brushing teeth). 

Extreme cortisol values (> 3 SD from average) were also removed. For all adolescents with complete 

CAR data across the 3 years for this study (n = 184) we calculated the “Area Under the Curve with 

respect to the ground” (AUCg; Pruessner et al., 2003). CAR AUCg is considered to be a summary 

parameter of the repeated measurements of CAR (0, 30, and 60 minutes after awakening), and, as 

such, is an estimate of total adrenal cortisol secretion during the first hour after awakening. 
 
 

Statistical Analyses 
 

Latent Class Growth Analysis (LCGA; Reinecke, 2006) in Mplus version 6.11 (Muthén & Muthén, 1998-

2010) was used to identify subgroups of adolescents with different development of CAR AUCg over 

time. Statistical techniques such as LCGA “have been increasingly recognized for their usefulness for 

identifying homogeneous subpopulations within the larger heterogeneous population and for the 

identification of meaningful groups or classes of individuals” (Jung & Wickrama, 2008, p. 302). LCGA 

is a person-centered analysis technique, which examines the probability that large individual 

differences in a certain outcome measure can be captured within multiple, more homogenous 

subgroups of individuals. LCGA thus makes it possible to look for naturally present subgroups of 

adolescents with different CAR AUCg over time, based on a number of model fit criteria. Specifically, 

we used LCGA in this study to examine whether large individual differences in adolescents’ CAR AUCg 

over 3 successive years could be captured within more homogenous subgroups of adolescents with 

different development of CAR AUCg over time.  

We used four criteria to determine the number of subgroups with distinct development of CAR 

AUCg over 3 successive years. First, we examined if adding an additional group would result in an 

improvement of model fit. A decrease in the sample-size adjusted Bayesian information criterion 

(SSA BIC) and a significant adjusted Lo-Mendell-Rubin likelihood ratio test (adj. LMR-LRT) are 

indicative of this. Second, entropy—a standardized measure of classification quality—had to be 

acceptable. Entropy values range from 0 to 1, with values of 0.75 or higher indicating acceptable 

classification accuracy (Reinecke, 2006). Third, we evaluated the interpretability of the groups. If an 

additional group was found to be a slight variation of a group already found in a lower class solution, 

we chose the most parsimonious model. Finally, every group had to cover at least 5% of the sample 

for meaningful interpretation and further analysis.  

This model selection procedure was used to determine the best-fitting LCGA model with 

adequate class sizes for subsequent analysis. Because previous research has suggested important sex 

differences in CAR (Pruessner et al., 1997; Wüst, Wolf, et al., 2000), we examined potential sex 

differences in CAR AUCg within the final class model. We subsequently conducted Repeated 
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unclear how was sampled (not registered), or contaminated (e.g., by smoking or brushing teeth). 

Extreme cortisol values (> 3 SD from average) were also removed. For all adolescents with complete 

CAR data across the 3 years for this study (n = 184) we calculated the “Area Under the Curve with 

respect to the ground” (AUCg; Pruessner et al., 2003). CAR AUCg is considered to be a summary 

parameter of the repeated measurements of CAR (0, 30, and 60 minutes after awakening), and, as 

such, is an estimate of total adrenal cortisol secretion during the first hour after awakening. 
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Latent Class Growth Analysis (LCGA; Reinecke, 2006) in Mplus version 6.11 (Muthén & Muthén, 1998-

2010) was used to identify subgroups of adolescents with different development of CAR AUCg over 

time. Statistical techniques such as LCGA “have been increasingly recognized for their usefulness for 

identifying homogeneous subpopulations within the larger heterogeneous population and for the 

identification of meaningful groups or classes of individuals” (Jung & Wickrama, 2008, p. 302). LCGA 

is a person-centered analysis technique, which examines the probability that large individual 

differences in a certain outcome measure can be captured within multiple, more homogenous 

subgroups of individuals. LCGA thus makes it possible to look for naturally present subgroups of 

adolescents with different CAR AUCg over time, based on a number of model fit criteria. Specifically, 

we used LCGA in this study to examine whether large individual differences in adolescents’ CAR AUCg 

over 3 successive years could be captured within more homogenous subgroups of adolescents with 

different development of CAR AUCg over time.  

We used four criteria to determine the number of subgroups with distinct development of CAR 

AUCg over 3 successive years. First, we examined if adding an additional group would result in an 

improvement of model fit. A decrease in the sample-size adjusted Bayesian information criterion 

(SSA BIC) and a significant adjusted Lo-Mendell-Rubin likelihood ratio test (adj. LMR-LRT) are 

indicative of this. Second, entropy—a standardized measure of classification quality—had to be 

acceptable. Entropy values range from 0 to 1, with values of 0.75 or higher indicating acceptable 

classification accuracy (Reinecke, 2006). Third, we evaluated the interpretability of the groups. If an 

additional group was found to be a slight variation of a group already found in a lower class solution, 

we chose the most parsimonious model. Finally, every group had to cover at least 5% of the sample 

for meaningful interpretation and further analysis.  

This model selection procedure was used to determine the best-fitting LCGA model with 

adequate class sizes for subsequent analysis. Because previous research has suggested important sex 

differences in CAR (Pruessner et al., 1997; Wüst, Wolf, et al., 2000), we examined potential sex 

differences in CAR AUCg within the final class model. We subsequently conducted Repeated 
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Measures MANOVA in SPSS to examine whether subgroups of adolescents with different 

development of CAR AUCg over time differed significantly in anxiety disorder symptoms and 

depressive symptoms over time (i.e., all these variables were analyzed in one Repeated Measures 

MANOVA). Because research has suggested important sex differences in levels of anxiety and 

depressive symptoms during adolescence (Cyranowski et al., 2000; McLean & Anderson, 2009), we 

also examined results including sex as a covariate in the analysis. 
 

 

4.3 RESULTS 
 
 
Descriptive Statistics 
 

Table 4.1 provides an overview of the mean levels of all study variables over the studied time period. 

Rank-order stability was low for the CAR AUCg, with a correlation of 0.25 between successive years. 

Hence, there appeared to be large individual differences in the stability of CAR AUCg over time. Rank-

order stability was high for the different anxiety disorder symptoms (> 0.51) and depressive 

symptoms (> 0.68). In addition, within-wave correlations between the different anxiety disorder 

symptoms ranged from 0.32 to 0.64 at T1, from 0.39 to 0.59 at T2, and from 0.32 to 0.58 at T3. Within-

wave correlations between the different anxiety disorder symptoms and depressive symptoms 

ranged from 0.28 to 0.74 at T1, from 0.40 to 0.74 at T2, and from 0.37 to 0.75 at T3, with the highest 

correlations between GAD symptoms and depressive symptoms. 
 
 
Individual Differences in Cortisol Awakening Response over 3 Successive Years 
 

Based on the four criteria previously described, we decided upon a two-class solution as best-fitting 

LCGA model (Entropy: 0.76, adj. LMR-LRT: p < 0.001). Adding a third group to the model resulted in 

serious estimation problems and suggested a group with only one adolescent (< 1% of the sample). 

Thus, individual differences in CAR AUCg over 3 successive years appeared to be best captured within 

two different subgroups of adolescents. Figure 4.1 graphically displays the mean growth curves of 

CAR AUCg over time for the two subgroups of adolescents in the final LCGA model.  

The first class, including 85% of the adolescents (n = 157), was characterized by a low initial level 

of CAR AUCg (M = 941.33), which remained fairly stable over time. The second class, including 15% of 

the adolescents (n = 27), was characterized by a higher initial level of CAR AUCg (M = 1510.99), which 

showed a nonlinear increase over time. Based on the levels of CAR AUCg over time, we labeled the 

first class low CAR and the second class high CAR.  
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Table 4.1. Mean Levels and Standard Deviations of all Study Variables over 3 Years 

 Time 1  Time 2  Time 3 
Variable M SD  M SD  M SD 
 
CAR AUCg 

 
1024.92 

 
353.72   

1019.46 
 

376.86   
1184.21 

 
483.05 

Depression 1.51 0.49  1.58 0.53  1.58 0.52 
GAD 1.37 0.41  1.41 0.44  1.39 0.45 
PD 1.17 0.24  1.18 0.30  1.17 0.28 
SepAD 1.25 0.25  1.21 0.25  1.18 0.22 
SAD 1.52 0.53  1.48 0.53  1.49 0.54 

Note. Depression was measured on a scale from 1 to 4. All anxiety disorder symptoms were measured on 
a scale from 1 to 3. CAR AUCg = Cortisol Awakening Response Area Under the Curve with respect to the 
ground; GAD = Generalized Anxiety Disorder; PD = Panic Disorder; SepAD = Separation Anxiety Disorder; 
SAD = Social Anxiety Disorder.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.1. Development of CAR AUCg in the final LCGA model for the high and low CAR AUCg groups. CAR 
AUCg = Cortisol Awakening Response Area Under the Curve with respect to the ground. 
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Figure 4.1. Development of CAR AUCg in the final LCGA model for the high and low CAR AUCg groups. CAR 
AUCg = Cortisol Awakening Response Area Under the Curve with respect to the ground. 
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The CAR groups did not significantly differ in time of waking/sampling, F(3, 180) = 0.09, p = 0.97, 

η2 = 0.00, over the 3 years. In addition, sex did not significantly predict to which group adolescents 

were assigned, p = 0.85, nor did sex significantly predict the initial level of CAR AUCg or the 

development of CAR AUCg over time within the two CAR groups, p = 0.20 and p = 0.14, respectively. 

Fruthermore, we found no significant sex differences in CAR AUCg within the low CAR group, F(3, 

153) = 0.14, p = 0.94, η2 = 0.00, or the high CAR group, F(3, 23) = 1.79, p = 0.18, η2 = 0.19, over the 3 

years.  
 
 
Longitudinal Associations between the Cortisol Awakening Response and Anxiety Disorder 
Symptoms and Depressive Symptoms 
 

Most relevant to the aim of our study, the multivariate test in our unconditional Repeated Measures 

MANOVA suggested significant overall differences between the CAR groups (i.e., main effect of 

between-subjects factor) in anxiety and depressive symptoms, F(5, 178) = 2.69, p = 0.02, η2 = 0.07, 

representing a medium effect size. More specifically, we found statistically significant differences 

between the two CAR groups in depressive symptoms, F(1, 182) = 5.01, p = 0.01 (one-tailed), η2 = 

0.03; PD symptoms, F(1, 182) = 3.37, p = 0.03 (one-tailed), η2 = 0.02; and SepAD symptoms, F(1, 182) 

= 6.68, p = 0.01 (one-tailed), η2 = 0.04, over 3 successive years, representing small or small-to-

medium effect sizes. Adolescents in the high CAR AUCg group reported significantly higher mean 

levels of these symptoms across time than adolescents in the low CAR AUCg group (see Figures 4.2 

and 4.3). No significant differences between the two CAR groups were found in GAD symptoms, p = 

0.15 (one-tailed), or SAD symptoms, p = 0.27 (one-tailed). In addition, results suggested no significant 

change in any of the anxiety or depressive symptoms over time, nor differences between the CAR 

AUCg groups in their change of depressive or anxiety disorder symptoms over time.  

Including sex as a covariate in our Repeated Measures MANOVA only changed results regarding 

differences between the CAR AUCg groups in anxiety disorder symptoms. Adolescents in the high CAR 

AUCg group still reported significantly higher mean levels of depressive symptoms than did 

adolescents in the low CAR AUCg group, F(1, 181) = 4.18, p = 0.02 (one-tailed), η2 = 0.02. However, 

results no longer suggested significant differences between the two CAR groups in PD symptoms, p = 

0.14 (one-tailed), and SepAD symptoms, p = 0.07 (one-tailed). The multivariate test further suggested 

significant overall differences between boys and girls in anxiety and depressive symptoms, F(5, 177) = 

4.45, p = 0.001, η2 = 0.11. Specifically, we found significant sex differences in all anxiety disorder 

symptoms and depressive symptoms, with girls reporting significantly higher levels of anxiety and 

depression than boys.  
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 Figure 4.2. Development of depressive symptoms for adolescents in the high and low CAR AUCg groups. 
The y axis displays mean item scores, which range from 1 to 4. 
 
 
 
 

Figure 4.3. Development of Panic Disorder symptoms (left side) and Separation Anxiety Disorder 
symptoms (right side) for adolescents in the high and low CAR AUCg groups. The y axis displays mean item 
scores, which range from 1 to 3. 
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 Figure 4.2. Development of depressive symptoms for adolescents in the high and low CAR AUCg groups. 
The y axis displays mean item scores, which range from 1 to 4. 
 
 
 
 

Figure 4.3. Development of Panic Disorder symptoms (left side) and Separation Anxiety Disorder 
symptoms (right side) for adolescents in the high and low CAR AUCg groups. The y axis displays mean item 
scores, which range from 1 to 3. 
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4.4 DISCUSSION 
 

This 3-year longitudinal study examined the association between individual differences in stress 

levels (assessed by CAR) and symptoms of GAD, PD, SepAD, SAD, and depression in adolescents from 

the general population. This is thereby the first longitudinal study that has distinguished between 

subgroups of adolescents from the general population based on persistence in patterns of CAR over 

3 years and subsequently examined differences in their development of distinct anxiety and 

depressive disorder symptoms. Our results suggested that a small percentage of adolescents showed 

persistent heightened CAR AUCg over 3 successive years, whereas the majority of adolescents 

showed stable lower CAR AUCg over time. In comparison to adolescents with stable low CAR AUCg, 

adolescents with persistent heightened CAR AUCg showed slightly higher mean levels of depressive 

symptoms over time, but did not show higher mean levels of anxiety disorder symptoms when sex 

was accounted for. These results suggest that persistent heightened levels of CAR AUCg are more 

strongly, yet modestly, related to depressive symptoms than to anxiety disorder symptoms in 

adolescents from the general population, despite of the regular co-occurrence between adolescent 

depression and anxiety.  

In line with previous studies in adults (Wüst, Wolf, et al., 2000), we found large individual 

differences in adolescents’ CAR. Moreover, we found only low rank-order stability of CAR AUCg (a 

correlation of 0.25 between successive years), suggesting large individual differences in the stability 

of adolescent stress levels over time. These findings demonstrate the importance of taking into 

account individual differences in stability and change in adolescents’ CAR curves. Furthermore, 

examining individual differences in trends of adolescent CAR AUCg levels over 3 successive years 

revealed important distinctions between subgroups of adolescents. In line with our expectations, we 

identified a small subgroup of adolescents (15% of the total sample) with persistent heightened CAR 

AUCg over 3 successive years (see Figure 4.1). These persistent heightened CAR AUCg levels reflect 

persistent heightened adrenal cortisol secretion (i.e., stress levels) after awakening, and could be 

considered to be a stable marker for associated mental health problems. This was partially supported 

by our results on heightened levels of depressive symptoms for those adolescents with persistent 

heightened CAR AUCg.  

Our results on the longitudinal association between persistent heightened CAR and adolescent 

depressive symptoms, which remained significant even after including sex as a covariate, provide 

further evidence for the potentially important role of adrenal cortisol secretory activity in the 

neurobiology of adolescent depression. Although this study was not focused on the direction of the 

relationship between CAR and adolescent depressive symptoms, some studies have suggested that 

heightened CAR may be a biological trait vulnerability rather than an illness marker for depressive 
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symptoms (Guerry & Hastings, 2011; Vreeburg, Hartman, et al., 2010). We should, however, note 

that in the whole range of risk factors associated with adolescent depressive symptoms the 

significance of CAR appears to be only modest, since the effect size of differences between the CAR 

groups in depressive symptoms was rather small. This finding is consistent with developmental 

psychopathology research and supports multifactor models of anxiety and depression (i.e., CAR is 

only one among many dynamic and interrelated factors associated with the development of 

adolescent anxiety and depressive symptoms).  

Regarding adolescent anxiety disorder symptomatology, our unconditional results suggested 

that adolescents with persistent heightened CAR reported significantly higher mean levels of PD and 

SepAD symptoms over time, but not GAD and SAD symptoms, than adolescents with stable lower 

CAR. However, when sex was included as a covariate, differences between adolescents remained 

significant for depressive symptoms only, but no longer for PD and SepAD symptoms. These are 

interesting results for the following reasons. First, the unconditional results may suggest that 

inconsistencies in previous studies on the association between CAR and adolescent anxiety may have 

been caused by not taking into account that adolescents may show large individual differences 

during adolescence with respect to stability and chronicity in CAR curves. Adolescents with persistent 

heightened CAR AUCg showed higher mean levels of specific anxiety disorder symptoms only.  

Secondly, the unconditional results suggest that despite of the strong association between 

anxiety and depressive symptoms, which seems to be especially true for GAD and depressive 

symptoms, chronically heightened cortisol levels are not uniformly associated with all of these 

internalizing symptoms. This result is consistent with results from other studies that suggest that 

although substantially related, anxiety (and specifically GAD) and depression are distinct 

psychopathologies (e.g., Hale et al., 2009). In addition, differences between adolescents with stable 

low CAR and adolescents with persistent heightened CAR remained significant for depressive 

symptoms only when sex was included as a covariate. These findings suggest that CAR, and thereby 

potentially certain aspects of the human physiological stress response system, may play a more 

prominent and consistent role in the development of depressive symptoms than anxiety disorder 

symptoms.  

A related implication of these findings is that although persistent heightened CAR appeared to 

be specifically associated with higher levels of PD and SepAD symptoms and not with GAD and SAD 

symptoms, suggesting potential differences in stress activation may underlie different anxiety 

disorder symptoms, sex appeared to play a more important role in the development of all anxiety 

disorder symptoms than CAR. However, due to the relatively small sample size of the high risk CAR 

group, we cannot rule out that a lack of power might have influenced our results. In addition, even 

though our results suggested no significant sex differences in our CAR AUCg subgroups and thus no 
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significant sex differences in intra-individual patterns of CAR over time, some studies have suggested 

that women show significantly higher mean levels of CAR or a significantly delayed decrease of 

cortisol after peak levels have been reached compared to men (e.g., Pruessner et al., 1997; Wüst, 

Wolf, et al., 2000), resulting in higher CAR AUCg levels for women. Whether this may translate into 

adolescent girls having increased neuroendocrinological susceptibility to internalizing symptoms 

compared to boys and may be a partial explanation for the higher prevalence of anxious and 

depressive symptoms in adolescent girls compared to boys is yet to be further explored. However, 

sex differences in mean levels of CAR (AUCg) may not necessarily be reflected in sex differences in the 

associations between intra-individual patterns of CAR over a longer period of time and adolescent 

anxiety and depressive symptoms. Therefore, future studies should aim to include a larger sample 

size in their research designs to further examine potential sex differences in the role of stability and 

chronicity in adolescents’ CAR curves (i.e., persistent heightened CAR) in developmental trajectories 

of adolescent anxiety and depressive disorder symptoms. 
 
 
Limitations and Future Research 
 

In addition to the aforementioned, our results should be considered in light of some limitations. First, 

caution should be given to the generalizability of our results to other adolescent populations, since 

this study employed a community sample of ethnic Dutch adolescents from two-parent families. 

Second, this study does not allow for any conclusions on direction of effects, since the longitudinal 

approach in this study was merely focused on associations of longitudinally measured CAR and 

adolescent anxiety disorder and depressive symptoms. Future research should further examine the 

potential predictive value of CAR in adolescent anxiety disorder and depressive symptoms and 

potential bidirectional relationships. Although our findings on concurrent associations over time 

make it difficult to speculate about potential implications of heightened CAR for future internalizing 

psychopathology, some studies have suggested that heightened CAR may be a biological trait 

vulnerability or a predictor of future psychopathology (Guerry & Hastings, 2011; Vreeburg, Hartman, 

et al., 2010).  

In addition, while we have found that persistent heightened CAR is concurrently associated with 

higher depressive symptoms in the current study, some studies have found lower CAR to be 

associated with higher internalizing symptoms (e.g., Huber, Issa, Schik, & Wolf, 2006; Stetler & Miller, 

2005). These contradicting findings may relate to the severity of depression, with some studies 

investigating associations with CAR in Major Depressive Disorder (Huber et al., 2006; Stetler & Miller, 

2005) while others, including our study, are concerned with elevated depressed mood within the 

normal range (Pruessner et al., 2003). Studies have also suggested that nonlinear associations 
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between the severity of anxiety and depressive symptoms and morning cortisol levels may exist 

(Evans et al., 2007; Veen et al., 2011; Wardenaar et al., 2011). In addition, the HPA-axis is a self-

regulating system that decreases its own activity through a negative feedback loop (i.e., down-

regulation) to protect against prolonged exposure to elevated cortisol. It has been hypothesized that 

an initially hyperactive state in chronically stressed individuals might over time result in a hypoactive 

HPA-axis with lower morning cortisol levels and thereby blunted CAR, due to down-regulation (Fries, 

Hesse, Hellhammer, & Hellhammer, 2005; Miller, Chen, & Zhou, 2007). Future longitudinal studies 

should take these potential contributors to the seemingly contradictory findings into account and 

may further want to explore this short-term enhanced CAR versus potentially bunted CAR in the 

long-term as well as potential nonlinear associations between anxiety and depression and morning 

cortisol levels. 

Moreover, since biological and environmental factors interact with one another, future research 

may also want to examine how (persistent heightened) CAR might interact with important 

environmental influences to result in psychopathology, instead of only focusing on the direct 

association between CAR and adolescent symptoms of anxiety and depression. This sort of approach 

may be important, since previous studies have suggested that while main effects of (neuro)biological 

factors may be limited, biological factors may show important patterns of interaction with (social) 

environmental influences in association with psychopathology (e.g., with respect to gene-

environment interactions; Rutter, Moffitt, & Caspi, 2006). It should also be noted that although CAR 

has been shown to have a relatively strong genetic basis (e.g., Wüst, Federenko, Hellhammer, & 

Kirschbaum, 2000), studies have also shown that CAR appears to be influenced by psychological and 

situational factors such as work days versus weekend days, sleep quality, health behaviors such as 

smoking, and time of awaking (Adam & Kumari, 2009; Fries et al., 2009; Pruessner et al., 1997; Wüst, 

Wolf, et al., 2000). Future research may want to consider controlling more rigorously for potential 

confounders to get a more refined measure of neuroendocrine stress functioning, although results 

on potential external influences on CAR have been inconsistent across studies (Adam & Kumari, 

2009; Fries et al., 2009; Pruessner et al., 1997; Wüst, Wolf, et al., 2000). 

Furthermore, we acknowledge that a combination of CAR sampling across multiple days for 

multiple years would have been an ideal research procedure, as our data is limited by single day 

measurements collected over three annual measurement occasions. Future research may try to 

include this more optimal sampling procedure, although a trade-off between feasibility (mostly 

related to financial costs and participant burden) likely has to be taken into account, as was the case 

in the current study. On a related note, we cannot ensure the validity of the sampling times in 

relation to the actual awakening time, which is a methodological challenge in the research field on 

CAR. Future research may want to use a more protocolled procedure of saliva sampling, though this 



Chapter 4 

96 
 

significant sex differences in intra-individual patterns of CAR over time, some studies have suggested 

that women show significantly higher mean levels of CAR or a significantly delayed decrease of 

cortisol after peak levels have been reached compared to men (e.g., Pruessner et al., 1997; Wüst, 

Wolf, et al., 2000), resulting in higher CAR AUCg levels for women. Whether this may translate into 

adolescent girls having increased neuroendocrinological susceptibility to internalizing symptoms 

compared to boys and may be a partial explanation for the higher prevalence of anxious and 

depressive symptoms in adolescent girls compared to boys is yet to be further explored. However, 

sex differences in mean levels of CAR (AUCg) may not necessarily be reflected in sex differences in the 

associations between intra-individual patterns of CAR over a longer period of time and adolescent 

anxiety and depressive symptoms. Therefore, future studies should aim to include a larger sample 

size in their research designs to further examine potential sex differences in the role of stability and 

chronicity in adolescents’ CAR curves (i.e., persistent heightened CAR) in developmental trajectories 

of adolescent anxiety and depressive disorder symptoms. 
 
 
Limitations and Future Research 
 

In addition to the aforementioned, our results should be considered in light of some limitations. First, 

caution should be given to the generalizability of our results to other adolescent populations, since 

this study employed a community sample of ethnic Dutch adolescents from two-parent families. 

Second, this study does not allow for any conclusions on direction of effects, since the longitudinal 

approach in this study was merely focused on associations of longitudinally measured CAR and 

adolescent anxiety disorder and depressive symptoms. Future research should further examine the 

potential predictive value of CAR in adolescent anxiety disorder and depressive symptoms and 

potential bidirectional relationships. Although our findings on concurrent associations over time 

make it difficult to speculate about potential implications of heightened CAR for future internalizing 

psychopathology, some studies have suggested that heightened CAR may be a biological trait 

vulnerability or a predictor of future psychopathology (Guerry & Hastings, 2011; Vreeburg, Hartman, 

et al., 2010).  

In addition, while we have found that persistent heightened CAR is concurrently associated with 

higher depressive symptoms in the current study, some studies have found lower CAR to be 

associated with higher internalizing symptoms (e.g., Huber, Issa, Schik, & Wolf, 2006; Stetler & Miller, 

2005). These contradicting findings may relate to the severity of depression, with some studies 

investigating associations with CAR in Major Depressive Disorder (Huber et al., 2006; Stetler & Miller, 

2005) while others, including our study, are concerned with elevated depressed mood within the 

normal range (Pruessner et al., 2003). Studies have also suggested that nonlinear associations 

Adolescent Anxiety Development and Basal Stress Levels 

97 
 

between the severity of anxiety and depressive symptoms and morning cortisol levels may exist 

(Evans et al., 2007; Veen et al., 2011; Wardenaar et al., 2011). In addition, the HPA-axis is a self-

regulating system that decreases its own activity through a negative feedback loop (i.e., down-

regulation) to protect against prolonged exposure to elevated cortisol. It has been hypothesized that 

an initially hyperactive state in chronically stressed individuals might over time result in a hypoactive 

HPA-axis with lower morning cortisol levels and thereby blunted CAR, due to down-regulation (Fries, 

Hesse, Hellhammer, & Hellhammer, 2005; Miller, Chen, & Zhou, 2007). Future longitudinal studies 

should take these potential contributors to the seemingly contradictory findings into account and 

may further want to explore this short-term enhanced CAR versus potentially bunted CAR in the 

long-term as well as potential nonlinear associations between anxiety and depression and morning 

cortisol levels. 

Moreover, since biological and environmental factors interact with one another, future research 

may also want to examine how (persistent heightened) CAR might interact with important 

environmental influences to result in psychopathology, instead of only focusing on the direct 

association between CAR and adolescent symptoms of anxiety and depression. This sort of approach 

may be important, since previous studies have suggested that while main effects of (neuro)biological 

factors may be limited, biological factors may show important patterns of interaction with (social) 

environmental influences in association with psychopathology (e.g., with respect to gene-

environment interactions; Rutter, Moffitt, & Caspi, 2006). It should also be noted that although CAR 

has been shown to have a relatively strong genetic basis (e.g., Wüst, Federenko, Hellhammer, & 

Kirschbaum, 2000), studies have also shown that CAR appears to be influenced by psychological and 

situational factors such as work days versus weekend days, sleep quality, health behaviors such as 

smoking, and time of awaking (Adam & Kumari, 2009; Fries et al., 2009; Pruessner et al., 1997; Wüst, 

Wolf, et al., 2000). Future research may want to consider controlling more rigorously for potential 

confounders to get a more refined measure of neuroendocrine stress functioning, although results 

on potential external influences on CAR have been inconsistent across studies (Adam & Kumari, 

2009; Fries et al., 2009; Pruessner et al., 1997; Wüst, Wolf, et al., 2000). 

Furthermore, we acknowledge that a combination of CAR sampling across multiple days for 

multiple years would have been an ideal research procedure, as our data is limited by single day 

measurements collected over three annual measurement occasions. Future research may try to 

include this more optimal sampling procedure, although a trade-off between feasibility (mostly 

related to financial costs and participant burden) likely has to be taken into account, as was the case 

in the current study. On a related note, we cannot ensure the validity of the sampling times in 

relation to the actual awakening time, which is a methodological challenge in the research field on 

CAR. Future research may want to use a more protocolled procedure of saliva sampling, though this 

4



Chapter 4 

98 
 

may in turn impact the ecological validity of the samples (e.g., by having research assistants waking 

up participants for saliva sampling). Finally, sample size is another important issue is the kind of 

statistical modeling we used in this study (i.e., LCGA). With LCGA and comparable techniques, a 

larger sample size often results in more distinct groups of individuals. Future research involving a 

much larger sample size may want to explore whether different classes of adolescents with respect 

to CAR (e.g., including increasers and decreasers in CAR over time) can be identified and how these 

classes relate to adolescent mental health, including symptoms of depression and anxiety.  

Altogether, to our knowledge the present study is one of the first to specifically focus on 

individual differences in adolescent adrenal cortisol secretory activity over a longer period of time 

(i.e., persistence and chronicity of adolescents’ CAR curves) in association with symptoms of 

depression and distinct anxiety disorder symptoms. Clearly, our results require future replication. 

Although an increasing awareness is developing that cortisol (or more specifically the diurnal pattern 

of cortisol secretory activity, and especially CAR) has important influences on both physiological and 

psychological processes, individual differences in long-term CAR abnormalities have not yet received 

much attention in the literature. Because chronic abnormalities in CAR may have important 

conceptual implications (e.g., representing chronic stress), we believe that a longitudinal research 

focus on individual differences in adolescent CAR curves in association with mental health deserves 

more explicit attention in future research.  
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ABSTRACT 
 

Background: Social Anxiety Disorder (SAD) symptoms are among the most prevalent 

psychopathological symptoms during adolescence and demonstrate a marked persistence over time. 

Yet, fairly little is known about processes that may account for the persistence of adolescent SAD 

symptoms. In the present study, we focused on stress-reactivity as a short-term process that may 

play a role in the long-term persistence of adolescent SAD symptoms. Methods: A community 

sample of 327 adolescents (56% boys, Mage = 17.01, SDage = 0.44) completed self-report 

questionnaires of SAD symptoms one-year apart and participated in a public speaking task (PST) in 

between these two assessments. Self-report and objective measures of physical stress and heart rate 

were taken before, during, and after the PST. Results: Structural equation models suggested several 

significant longitudinal associations between adolescent SAD symptoms and stress-reactivity. 

Specifically, stronger increases in subjective nervousness and heart rate from baseline to the stress-

task and stronger increases in actual heart rate from baseline to anticipation of the stress-task played 

a significant role in the persistence of adolescent SAD symptoms over time. Conclusions: Our results 

point to a developmental process in which adolescent SAD symptoms predict real-time heightened 

sensitivity to socially stressful situations, evidenced by stronger increases in subjective nervousness 

and heart rate as well as actual heart rate, in anticipation of, or during, a feared social situation, 

which in turn contributes to future symptoms of SAD. This vicious circle, in which state symptoms of 

subjective distress as well as physiological arousal and trait symptoms of SAD appear to reinforce 

each other over time, provides important insight in the stability of adolescent SAD symptoms. 

 

Adolescent Anxiety Development and Stress-Reactivity 

101 
 

5.1 INTRODUCTION 
 

Social Anxiety Disorder (SAD) symptoms involve a marked and persistent fear of one or more social 

and/or performance situations in which the person is exposed to unfamiliar people or to possible 

scrutiny by others (American Psychiatric Association, 2013), and are among the most prevalent 

manifestations of psychopathology during adolescence (Kessler et al., 2012). Furthermore, SAD 

symptoms show a marked persistence over time (Kessler et al., 2012; Pine, Cohen, Gurley, Brook, & 

Ma, 1998). Still, fairly little is known about processes that may account for the persistence of 

adolescent SAD symptoms over time. In the present study, we used a relatively novel approach to 

examine whether stress-reactivity as a short-term process may play a role in the long-term 

persistence of adolescent SAD symptoms. 

Most studies on the persistence of SAD symptoms have been conducted with adults, based on 

the well-known theoretical model of Clark and Wells (1995). A key component of this model (and 

later extensions, e.g., Rapee & Heimberg, 1997) includes the assumption that perceived as well as 

actual physical hyper-reactivity to real-time feared (social) situations play a role in the persistence of 

SAD symptoms over time. Specifically, it is posited that individuals with high levels of SAD symptoms 

experience strong increases in perceived and actual physical distress in anticipation of feared (social) 

situations. In turn, several interlinked vicious circles maintain the individual’s psychological and 

physical distress (Clark & Wells, 1995; Rapee & Heimberg, 1997), which may play a crucial role in the 

persistence of SAD symptoms on the long-term.  

Empirical studies examining associations between SAD symptoms and stress-reactivity typically 

use public speaking paradigms. These paradigms are known to elicit social-evaluative threat by 

placing individuals in an often feared social-performance situation in front of an audience (Dickerson 

& Kemeny, 2004; Westenberg et al., 2009), and are therefore widely used to study correlates of SAD. 

Using these paradigms, stress-reactivity has been studied most intensively by relying on markers of 

two major human stress-response systems; the relatively fast responding autonomic nervous system 

(ANS; with heart rate as indicator) and the relatively slow responding hypothalamus-pituitary-adrenal 

system (HPA-axis; with cortisol as indicator).  

Consistent with theory, results from the few studies in adolescence generally suggest strong 

associations between adolescent SAD symptoms and subjective hyper-reactivity with respect to 

perceived stress levels and perceived heart rate from baseline to a stress-task (e.g., Krämer et al., 

2012; Schmitz, Krämer, Tuschen-Caffier, Heinrichs, & Blechert, 2011; Schmitz, Tuschen-Caffier, 

Wilhelm, & Blechert, 2013; for a recent systematic review, see Siess, Blechert, & Schmitz, 2014). 

Results are, however, mixed with respect to whether adolescents with high levels of SAD symptoms 

show objectively heightened physical stress-reactions in response to feared social situations (see 
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play a role in the long-term persistence of adolescent SAD symptoms. Methods: A community 

sample of 327 adolescents (56% boys, Mage = 17.01, SDage = 0.44) completed self-report 

questionnaires of SAD symptoms one-year apart and participated in a public speaking task (PST) in 

between these two assessments. Self-report and objective measures of physical stress and heart rate 

were taken before, during, and after the PST. Results: Structural equation models suggested several 

significant longitudinal associations between adolescent SAD symptoms and stress-reactivity. 

Specifically, stronger increases in subjective nervousness and heart rate from baseline to the stress-

task and stronger increases in actual heart rate from baseline to anticipation of the stress-task played 

a significant role in the persistence of adolescent SAD symptoms over time. Conclusions: Our results 

point to a developmental process in which adolescent SAD symptoms predict real-time heightened 

sensitivity to socially stressful situations, evidenced by stronger increases in subjective nervousness 

and heart rate as well as actual heart rate, in anticipation of, or during, a feared social situation, 

which in turn contributes to future symptoms of SAD. This vicious circle, in which state symptoms of 

subjective distress as well as physiological arousal and trait symptoms of SAD appear to reinforce 

each other over time, provides important insight in the stability of adolescent SAD symptoms. 
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5.1 INTRODUCTION 
 

Social Anxiety Disorder (SAD) symptoms involve a marked and persistent fear of one or more social 

and/or performance situations in which the person is exposed to unfamiliar people or to possible 

scrutiny by others (American Psychiatric Association, 2013), and are among the most prevalent 

manifestations of psychopathology during adolescence (Kessler et al., 2012). Furthermore, SAD 

symptoms show a marked persistence over time (Kessler et al., 2012; Pine, Cohen, Gurley, Brook, & 

Ma, 1998). Still, fairly little is known about processes that may account for the persistence of 

adolescent SAD symptoms over time. In the present study, we used a relatively novel approach to 

examine whether stress-reactivity as a short-term process may play a role in the long-term 

persistence of adolescent SAD symptoms. 

Most studies on the persistence of SAD symptoms have been conducted with adults, based on 

the well-known theoretical model of Clark and Wells (1995). A key component of this model (and 

later extensions, e.g., Rapee & Heimberg, 1997) includes the assumption that perceived as well as 

actual physical hyper-reactivity to real-time feared (social) situations play a role in the persistence of 

SAD symptoms over time. Specifically, it is posited that individuals with high levels of SAD symptoms 

experience strong increases in perceived and actual physical distress in anticipation of feared (social) 

situations. In turn, several interlinked vicious circles maintain the individual’s psychological and 

physical distress (Clark & Wells, 1995; Rapee & Heimberg, 1997), which may play a crucial role in the 

persistence of SAD symptoms on the long-term.  

Empirical studies examining associations between SAD symptoms and stress-reactivity typically 

use public speaking paradigms. These paradigms are known to elicit social-evaluative threat by 

placing individuals in an often feared social-performance situation in front of an audience (Dickerson 

& Kemeny, 2004; Westenberg et al., 2009), and are therefore widely used to study correlates of SAD. 

Using these paradigms, stress-reactivity has been studied most intensively by relying on markers of 

two major human stress-response systems; the relatively fast responding autonomic nervous system 

(ANS; with heart rate as indicator) and the relatively slow responding hypothalamus-pituitary-adrenal 

system (HPA-axis; with cortisol as indicator).  

Consistent with theory, results from the few studies in adolescence generally suggest strong 

associations between adolescent SAD symptoms and subjective hyper-reactivity with respect to 

perceived stress levels and perceived heart rate from baseline to a stress-task (e.g., Krämer et al., 

2012; Schmitz, Krämer, Tuschen-Caffier, Heinrichs, & Blechert, 2011; Schmitz, Tuschen-Caffier, 

Wilhelm, & Blechert, 2013; for a recent systematic review, see Siess, Blechert, & Schmitz, 2014). 

Results are, however, mixed with respect to whether adolescents with high levels of SAD symptoms 

show objectively heightened physical stress-reactions in response to feared social situations (see 
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Siess et al., 2014). Some studies suggest that (pre-)adolescent SAD symptoms are related to 

heightened heart rate during a public speaking task (e.g., Krämer et al., 2012) or heightened cortisol 

reactivity from baseline to the stress-task (e.g., Van West, Claes, Sulon, & Deboutte, 2008). In 

contrast, other studies have found no actual physical hyper-reactivity from baseline to the stress-task 

with respect to heart rate (e.g., Anderson & Hope, 2009; Schmitz et al., 2011, 2013) or cortisol (e.g., 

Krämer et al., 2012; Martel et al., 1999). Given the large variability between studies in design, 

samples, measures of SAD and stress-reactivity, and time-intervals, it is not possible to attribute 

different findings to a single cause. Clearly, more work on associations between adolescent SAD 

symptoms and actual physical stress-reactivity is needed to better understand how SAD symptoms 

are associated with stress-reactivity during feared social-performance situations. In addition, to our 

knowledge no previous study has explicitly tested whether subjective or actual physical stress-

reactivity may play a role in the persistence of adolescent SAD symptoms over time.  
 
 
The Present Study 
 

The goal of the present study was to examine whether stress-reactivity as a short-term process may 

account for long-term persistence (and worsening) of adolescent SAD symptoms. This study is, to our 

knowledge, the first to explicitly test whether subjective and actual physical stress-reactivity may 

function as a developmental mechanism underlying the persistence of adolescent SAD symptoms 

over time. The present study extends existing research on associations between SAD symptoms and 

stress-reactivity by including both subjective and actual measures of the ANS and HPA-axis (i.e., 

nervousness/stress and heart rate) during different phases of a public speaking task (PST) in a large 

longitudinal community sample of adolescents. Theoretically, it is important to distinguish between 

different phases of a PST (i.e., baseline, anticipation, stress-task, and recovery from the stress-task) 

not only because the ANS and HPA-axis are assumed to show differential activation in response to 

stress, but also because anticipation anxiety as well as delayed recovery from a stressful situation 

(i.e., persisting negative thoughts and distress) play an important role in models on the persistence of 

SAD over time (Clark & Wells, 1995). Furthermore, research in adolescent community samples is 

needed to better understand general processes that may contribute to the development and 

persistence of SAD symptoms over time. Findings from clinical samples may have limited 

generalizability to community samples as a result of a potential referral bias and results from adult 

samples cannot simply be extrapolated to adolescents, because of the strong cognitive, emotional, 

social, and physiological developmental changes in adolescence.  
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5.2 METHOD 
 
 
Participants 
 

Participants were 327 Dutch adolescents (56% boys, Mage = 17.01, SDage = 0.44), participating in the 

ongoing longitudinal Research on Adolescent Development And Relationships (RADAR) Young 

project. Our study sample (n = 327, 66% of full sample) did not significantly differ from those who did 

not participate in the PST (n = 170) in terms of sex, χ2(1) = 0.12, p = 0.73, Cramer V = 0.02; age, F(1, 

495) = 2.90, p = 0.09, η2 = 0.01; and SAD symptoms, F(1, 419) = 0.25, p = 0.62, η2 = 0.00.  
 
 
Procedure 
 

Participants were recruited from randomly selected schools in the western and central regions of the 

Netherlands. Before the start of the study, participants and their parents received a complete 

description of the study and provided active written informed consent (N = 497). Adolescents 

completed annual self-report questionnaires during a home visit, and were invited to participate in a 

laboratory session in between these two assessments. Both parents and adolescents were again 

asked for active consent. Depending on the residence of the participant, the laboratory session took 

place in one of two collaborating universities (i.e., Utrecht University or VU University Amsterdam, 

the Netherlands). The laboratory session was conducted by a trained experimenter and took place in 

a specially equipped room that was kept at room temperature (M = 20˚C, SD = 1.00).  

We used the protocol of the Leiden PST (for a complete description, see Westenberg et al., 

2009), with two small adaptations to the original protocol; (1) replacing an interview with the 

participant by self-report questionnaires, so that the participant was alone in the test room during 

the entire PST session, and (2) having a 5 minute recovery standing phase directly after the speech 

task. The PST consisted of four major phases (see Table 5.1): baseline (25 minutes sitting, followed by 

5 minutes standing), anticipation, the speech task (5 minutes), and recovery (5 minutes standing, 

followed by 25 minutes sitting). In the anticipation phase, participants were reminded about the 

upcoming speech task and detailed instructions were given (i.e., instruction), followed by 5 minutes 

to prepare for the speech (i.e., preparation), and entering of the audience (i.e., audience entering). 

This entire study was approved by the board of the local research institute and by the Medical Ethical 

Committees of the Utrecht Medical Centre and VU Medical Centre, the Netherlands. 
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Measures 
 

Social anxiety symptoms. We used the 4-item SAD subscale of the Dutch version of the original 38-

item Screen for Child Anxiety Related Emotional Disorders (SCARED; Birmaher et al., 1997; Hale, 

Raaijmakers, Muris, & Meeus, 2005). Participants rated their SAD symptoms on a 3-point scale, 

ranging from 1 (almost never) to 3 (often). A sample item includes “I don’t like to be with people I 

don’t know”. In this study, reliability of the SAD subscale was found good across both waves 

(Cronbach α = 0.85). The SCARED has shown good psychometric properties (Birmaher et al., 1997, 

1999; Hale et al., 2005; Hale, Crocetti, Raaijmakers, & Meeus, 2011). 
 

Subjective nervousness and heart rate. A Visual Analogue Scale (VAS; Davey, Barratt, Butow, & 

Deeks, 2007) was used to assess participants’ subjective nervousness and heart rate at four points 

during the PST; after baseline, during the speech (measured directly after the speech), after the 

speech, and after the entire recovery phase. Participants rated their nervousness and their 

perception of how fast their heart was beating on a 10 cm line. All lines were printed on separate 

pages and participants were instructed to turn pages after each VAS assessment. The point marked 

by participants on each of the lines was measured in centimeters to represent their subjective 

nervousness and heart rate.  
 

Cortisol. Saliva samples were collected to obtain participants’ cortisol levels, as an indicator of HPA-

axis reactivity. Participants were instructed to collect their saliva through a small straw into a 

polypropylene tube, before baseline (t1), after baseline (t2), after the speech (t3), 10 minutes after the 

speech (t4), followed by four samples with time intervals of 5 minutes (t5- t8). Due to a delay in peak 

levels of free cortisol, these samples each reflect neuroendocrine activity approximately 20 minutes 

earlier (Dickerson & Kemeny, 2004; Westenberg et al., 2009). For this reason, we only used the 

cortisol measurements representing baseline (t2 and t3), preparation (t4), the speech task (t5), and 

recovery (t8) in our analyses. After each session, the tubes with saliva were labeled and stored in the 

freezer, before they were sent to the laboratory of the Leiden University Medical Center in the 

Netherlands to be analyzed.  
 

Heart rate. An ambulatory system (VU Ambulatory Monitoring System device, http://www.vu-

ams.nl) was used to continuously measure participants’ heart rate during all phases of the PST. Data 

were automatically scored with special software (AMS Suite Software). Heart rate (in average beats 

per minute) was calculated for every phase of the PST.  
 

Possible confounders. In addition to including sex as possible confounder in all of our statistical 

models, we considered Body Mass Index (BMI), contraceptive use (yes/no), and use of 
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alcohol/cigarettes/cannabis/sedatives in the last 24 hours (yes/no) before the PST as possible 

confounders of cortisol reactivity specifically.  
 
 
Statistical Analyses 
 

Typically, stress-reactivity is calculated by taking the absolute or percentual difference between 

successive assessments of stress. However, this procedure does not take measurement error into 

account and may thereby result in biased estimates. Therefore, we constructed structural equation 

models in Mplus 7.2 (Muthén & Muthén, 1998-2012) with latent difference scores as more accurate 

and pure reflections of stress-reactivity. Specifically, instead of calculating a difference score 

between successive assessments of stress for each individual from the raw data, the difference 

between successive assessments of stress for each individual was captured in a latent difference 

score (McArdle, 2009) that was estimated in Mplus as part of the statistical model. The phases before 

and after the stress-task were modeled separately, due to problems in estimating the initial increases 

and subsequent decreases in stress-reactivity in one model. 

In our statistical models, we examined predictive associations between adolescent SAD 

symptoms (T1), the different measures of subjective and actual stress-reactivity, and one-year later 

SAD symptoms (T2), including the stability path from SAD symptoms (T1) to one-year later SAD 

symptoms (T2). All estimations of longitudinal indirect effects were based on the Mplus estimation of 

indirect effects, including bias-corrected confidence intervals (MacKinnon, Lockwood, & Williams, 

2004) with 10,000 bootstrap draws. Missing data were handled with Full Information Maximum 

Likelihood. Model fit was assessed with the comparative fit index (CFI), the root mean squared error 

of approximation (RMSEA) and its 90% confidence interval (CI), and the standardized root mean 

square residual (SRMR), using conventional standards (Hu & Bentler, 1999; Kline, 2005). 
 

 

5.3 RESULTS 
 
 
Descriptive Statistics 
 

An overview of the means of all study variables is presented in Table 5.1. These means show that all 

PST measures generally increased from baseline to the anticipation and/or speech task phases, 

followed by a sharp decrease from the task phase into the recovery phases. This suggests that the 

PST generally elicited stress-responses in the total sample, and that these stress-responses generally 

diminished after the speech delivery phase, when participants were no longer exposed to the social 

evaluative stressor.  
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Rank-order stability between successive measurements was moderate to high for all study 

variables. For SAD symptoms the correlation was 0.73, and for the measures taken during the PST 

correlations ranged between 0.34 and 0.78 for subjective nervousness, between 0.28 and 0.78 for 

subjective heart rate, between 0.53 and 0.72 for cortisol, and between 0.77 and 0.951 for heart rate, 

respectively. Furthermore, SAD symptoms were generally positively associated with subjective 

nervousness at baseline, r = 0.23 – 0.24, and during the task, r = 0.25 – 0.28, and recovery phases, r = 

0.12 – 0.31; positively associated with subjective heart rate during the task, r = 0.22, and recovery 

phases, r = 0.09 – 0.20; unrelated to cortisol, r = -0.01 – -0.08; and positively associated with heart 

rate during the anticipation, r = 0.20 – 0.24, task, r = 0.18 – 0.21, and recovery phases, r = 0.08 – 0.15, 

of the PST.2  
 
 
SAD and Subjective Nervousness/Heart Rate Reactivity 
 

The models showed good fit for subjective nervousness, χ2(0)= 2.46, CFI = 0.992, RMSEA [90% CI] = 

0.000 [0.000, 0.000], SRMR = 0.023, and subjective heart rate, χ2(0)= 0.50, CFI = 0.998, RMSEA [90% 

CI] = 0.000 [0.000, 0.000], SRMR = 0.010.3 Consistent with theoretical suggestions and previous 

research, results suggested that adolescent SAD symptoms predicted stronger increases in subjective 

nervousness, b [95% CI] = 1.14 [0.55, 1.71], β = .78, and subjective heart rate, b [95% CI] = 0.88 [0.28, 

1.46], β = .57, from baseline to the speech task. In addition, this higher subjective stress-reactivity 

was significantly predictive of higher later SAD symptoms for both subjective nervousness, b [95% CI] 

= 0.04 [0.01, 0.08], β = .06, and subjective heart rate, b [95% CI] = 0.02 [0.00, 0.05], β = .04. Most 

importantly, significant indirect effects from SAD symptoms (T1) to subjective nervousness and 

subjective heart rate reactivity from baseline to the speech task to later SAD symptoms (T2) 

suggested that subjective stress-reactivity appeared to play a significant role in the persistence of 

adolescent SAD symptoms over time, b [95% CI] = 0.05 [0.01, 0.12] and b [95% CI] = 0.02 [0.00, 0.06], 

respectively.  

With respect to the short-term and long-term recovery phases of the PST, the models showed 

good fit for subjective nervousness, χ2(3)= 6.30, CFI = 0.995, RMSEA [90% CI] = 0.058 [0.000, 0.122], 

SRMR = 0.024, and subjective heart rate, χ2(3)= 1.42, CFI = 1.000, RMSEA [90% CI] = 0.000 [0.000, 

0.069], SRMR = 0.017. Results suggested that SAD symptoms predicted a slower decrease (i.e., 

stronger persistence) in subjective nervousness from the speech task to directly after the task, b 

                                                           
1  Correlations between successive measurements of heart rate were particularly high during the anticipation 
phase, where measurements of heart rate were very close together (spanning only a few minutes of time). 
2   A full correlation matrix is available from the first author upon request. 
3 Preliminary analyses suggested some statistical issues in our models of the initial increases in subjective 
nervousness and heart rate (e.g., suppression) for which we had to make some model-specific adjustments. For 
the interested reader, more detailed information is available from the first author upon request. 
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Rank-order stability between successive measurements was moderate to high for all study 

variables. For SAD symptoms the correlation was 0.73, and for the measures taken during the PST 

correlations ranged between 0.34 and 0.78 for subjective nervousness, between 0.28 and 0.78 for 

subjective heart rate, between 0.53 and 0.72 for cortisol, and between 0.77 and 0.951 for heart rate, 

respectively. Furthermore, SAD symptoms were generally positively associated with subjective 

nervousness at baseline, r = 0.23 – 0.24, and during the task, r = 0.25 – 0.28, and recovery phases, r = 

0.12 – 0.31; positively associated with subjective heart rate during the task, r = 0.22, and recovery 

phases, r = 0.09 – 0.20; unrelated to cortisol, r = -0.01 – -0.08; and positively associated with heart 

rate during the anticipation, r = 0.20 – 0.24, task, r = 0.18 – 0.21, and recovery phases, r = 0.08 – 0.15, 

of the PST.2  
 
 
SAD and Subjective Nervousness/Heart Rate Reactivity 
 

The models showed good fit for subjective nervousness, χ2(0)= 2.46, CFI = 0.992, RMSEA [90% CI] = 

0.000 [0.000, 0.000], SRMR = 0.023, and subjective heart rate, χ2(0)= 0.50, CFI = 0.998, RMSEA [90% 

CI] = 0.000 [0.000, 0.000], SRMR = 0.010.3 Consistent with theoretical suggestions and previous 

research, results suggested that adolescent SAD symptoms predicted stronger increases in subjective 

nervousness, b [95% CI] = 1.14 [0.55, 1.71], β = .78, and subjective heart rate, b [95% CI] = 0.88 [0.28, 

1.46], β = .57, from baseline to the speech task. In addition, this higher subjective stress-reactivity 

was significantly predictive of higher later SAD symptoms for both subjective nervousness, b [95% CI] 

= 0.04 [0.01, 0.08], β = .06, and subjective heart rate, b [95% CI] = 0.02 [0.00, 0.05], β = .04. Most 

importantly, significant indirect effects from SAD symptoms (T1) to subjective nervousness and 

subjective heart rate reactivity from baseline to the speech task to later SAD symptoms (T2) 

suggested that subjective stress-reactivity appeared to play a significant role in the persistence of 

adolescent SAD symptoms over time, b [95% CI] = 0.05 [0.01, 0.12] and b [95% CI] = 0.02 [0.00, 0.06], 

respectively.  

With respect to the short-term and long-term recovery phases of the PST, the models showed 

good fit for subjective nervousness, χ2(3)= 6.30, CFI = 0.995, RMSEA [90% CI] = 0.058 [0.000, 0.122], 

SRMR = 0.024, and subjective heart rate, χ2(3)= 1.42, CFI = 1.000, RMSEA [90% CI] = 0.000 [0.000, 

0.069], SRMR = 0.017. Results suggested that SAD symptoms predicted a slower decrease (i.e., 

stronger persistence) in subjective nervousness from the speech task to directly after the task, b 

                                                           
1  Correlations between successive measurements of heart rate were particularly high during the anticipation 
phase, where measurements of heart rate were very close together (spanning only a few minutes of time). 
2   A full correlation matrix is available from the first author upon request. 
3 Preliminary analyses suggested some statistical issues in our models of the initial increases in subjective 
nervousness and heart rate (e.g., suppression) for which we had to make some model-specific adjustments. For 
the interested reader, more detailed information is available from the first author upon request. 
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[95% CI] = 0.41 [0.04, 0.76], β = .14, but a stronger decrease in subjective nervousness (i.e., stronger 

recovery) from directly after the task to the end of the recovery phase, b [95% CI] = -0.74 [-1.11,         

-0.35], β = -.20. In addition, results suggested that SAD symptoms predicted borderline significantly 

slower decrease (i.e., stronger persistence) in subjective heart rate from the speech task to directly 

after the task, b [95% CI] = 0.32 [-0.06, 0.68], β = .10. These subjective responses during the recovery 

phases of the PST did, however, not play a significant role in the persistence of adolescent SAD 

symptoms over time (i.e., no significant indirect effects).  
 
 
SAD and Cortisol Reactivity 
 

Because results with raw and log-transformed cortisol data (correcting for the non-normal 

distribution) were similar, we report on the models with raw data. The model showed good fit, χ2(28) 

= 44.37, CFI = 0.975, RMSEA [90% CI] = 0.043 [0.015, 0.066], SRMR = 0.048, and results suggested 

that adolescent SAD symptoms predicted borderline significantly stronger increases in cortisol from 

the end of baseline to the preparation phase, b [95% CI] = 0.55 [-0.08, 1.37], β = .11. With respect to 

the recovery phase of the PST, the model showed good fit, χ2(21) = 36.04, CFI = 0.964, RMSEA [90% 

CI] = 0.047 [0.018, 0.073], SRMR = 0.050. Results suggested no significant longitudinal associations 

between SAD symptoms (T1) and cortisol recovery or between cortisol recovery and later SAD 

symptoms (T2). 
 
 
SAD and Heart Rate Reactivity 
 

The model showed good fit for heart rate, χ2(12) = 18.96, CFI = 0.997, RMSEA [90% CI] = 0.042 [0.000, 

0.076], SRMR = 0.070. Results suggested that adolescent SAD symptoms predicted stronger increases 

in heart rate from baseline to the instruction phase, b [95% CI] = 0.35 [0.10, 0.62], β = .24, but not 

any of the other following phases. In addition, stronger increases in heart rate from baseline to the 

instruction phase and from the instruction to the preparation phase were significantly predictive of 

higher later SAD symptoms, b [95% CI] = 0.09 [0.01, 0.19], β = .13 and b [95% CI] = 0.39 [0.03, 0.80], β 

= .21, respectively. Most importantly, significant indirect effects from SAD symptoms (T1) to heart 

rate reactivity from baseline to the instruction phase to later SAD symptoms (T2) suggested that heart 

rate reactivity appeared to play a significant role in the persistence of adolescent SAD symptoms over 

time, b [95% CI] = 0.03 [0.01, 0.09].  

With respect to the short-term and long-term recovery phases of the PST, the model showed 

acceptable to good fit, χ2(4) = 29.35, CFI = 0.973, RMSEA [90% CI] = 0.139 [0.095, 0.188], SRMR = 

0.066. Results suggested that SAD symptoms predicted a borderline significantly stronger decrease in 

heart rate (i.e., stronger recovery) from the speech task to directly after the task, b [95% CI] = -0.20  
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[-0.42, 0.01], β = -.13. No other significant longitudinal associations between SAD symptoms (T1) and 

heart rate recovery or between heart rate recovery and later SAD symptoms (T2) were found. 
  

 

5.4 DISCUSSION 
 

The goal of the present study was to focus on short-term processes that may account for long-term 

stability of SAD symptoms in adolescents from the general population, thereby trying to uncover 

potential developmental mechanisms underlying the persistence of adolescent SAD symptoms over 

time. To our knowledge, this study is one of the first direct empirical tests of theory that suggest an 

important role of psychological and physical stress-reactivity in the stability of anxiety symptoms 

over time (Clark & Wells, 1995). Specifically, we examined the role of subjective (i.e., nervousness 

and heart rate) and actual physical (i.e., cortisol and heart rate) stress-reactivity during different 

phases of a PST in the persistence of adolescent SAD symptoms over a one-year period. Results of 

this study suggest that stronger increases in self-perceived stress symptoms, both subjective 

nervousness and subjective heart rate, from baseline to the stress-task and stronger increases in 

actual heart rate from baseline to anticipation of the stress-task played a significant role in the 

persistence of adolescent SAD symptoms over time. These results point to a developmental process 

in which adolescent SAD symptoms are associated with a real-time heightened sensitivity to socially 

stressful situations, which in turn contributes to adolescent symptoms of SAD over time.  
 
 
SAD and Subjective Stress-reactivity 
 

Our results suggest that higher adolescent SAD symptoms are strongly associated with heightened 

subjective stress-reactivity, which in turn adds to adolescents’ symptoms of SAD one-year later. 

These results regarding positive associations between adolescent SAD symptoms and heightened 

subjective stress-reactivity are in line with previous research (see Siess et al., 2014), and extend 

earlier findings to longitudinal associations in adolescents from the general population using a 

dimensional approach of SAD (Markon, Chmielewski, & Miller, 2011; Stein, Torgrud, & Walker, 2000). 

By suggesting a significant role of adolescents’ subjective experiences of distress and actual increased 

heart rate in anticipation and during a real-time socially stressful situation in the persistence of 

adolescents’ SAD symptoms over time, these results provide empirical support for adult theoretical 

models on the persistence of SAD symptoms over time (Clark & Wells, 1995; Rapee & Heimberg, 

1997) in adolescents from the general population. SAD symptoms thus seem to go together with a 

vulnerability to experience strong increases (i.e., heightened reactivity) in state symptoms of 

subjective distress and physiological arousal when faced with a feared social-performance situation, 
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after the task, b [95% CI] = 0.32 [-0.06, 0.68], β = .10. These subjective responses during the recovery 

phases of the PST did, however, not play a significant role in the persistence of adolescent SAD 

symptoms over time (i.e., no significant indirect effects).  
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Because results with raw and log-transformed cortisol data (correcting for the non-normal 

distribution) were similar, we report on the models with raw data. The model showed good fit, χ2(28) 

= 44.37, CFI = 0.975, RMSEA [90% CI] = 0.043 [0.015, 0.066], SRMR = 0.048, and results suggested 

that adolescent SAD symptoms predicted borderline significantly stronger increases in cortisol from 

the end of baseline to the preparation phase, b [95% CI] = 0.55 [-0.08, 1.37], β = .11. With respect to 

the recovery phase of the PST, the model showed good fit, χ2(21) = 36.04, CFI = 0.964, RMSEA [90% 

CI] = 0.047 [0.018, 0.073], SRMR = 0.050. Results suggested no significant longitudinal associations 

between SAD symptoms (T1) and cortisol recovery or between cortisol recovery and later SAD 

symptoms (T2). 
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The model showed good fit for heart rate, χ2(12) = 18.96, CFI = 0.997, RMSEA [90% CI] = 0.042 [0.000, 

0.076], SRMR = 0.070. Results suggested that adolescent SAD symptoms predicted stronger increases 

in heart rate from baseline to the instruction phase, b [95% CI] = 0.35 [0.10, 0.62], β = .24, but not 

any of the other following phases. In addition, stronger increases in heart rate from baseline to the 

instruction phase and from the instruction to the preparation phase were significantly predictive of 

higher later SAD symptoms, b [95% CI] = 0.09 [0.01, 0.19], β = .13 and b [95% CI] = 0.39 [0.03, 0.80], β 

= .21, respectively. Most importantly, significant indirect effects from SAD symptoms (T1) to heart 

rate reactivity from baseline to the instruction phase to later SAD symptoms (T2) suggested that heart 

rate reactivity appeared to play a significant role in the persistence of adolescent SAD symptoms over 

time, b [95% CI] = 0.03 [0.01, 0.09].  

With respect to the short-term and long-term recovery phases of the PST, the model showed 

acceptable to good fit, χ2(4) = 29.35, CFI = 0.973, RMSEA [90% CI] = 0.139 [0.095, 0.188], SRMR = 

0.066. Results suggested that SAD symptoms predicted a borderline significantly stronger decrease in 

heart rate (i.e., stronger recovery) from the speech task to directly after the task, b [95% CI] = -0.20  
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[-0.42, 0.01], β = -.13. No other significant longitudinal associations between SAD symptoms (T1) and 

heart rate recovery or between heart rate recovery and later SAD symptoms (T2) were found. 
  

 

5.4 DISCUSSION 
 

The goal of the present study was to focus on short-term processes that may account for long-term 

stability of SAD symptoms in adolescents from the general population, thereby trying to uncover 

potential developmental mechanisms underlying the persistence of adolescent SAD symptoms over 

time. To our knowledge, this study is one of the first direct empirical tests of theory that suggest an 

important role of psychological and physical stress-reactivity in the stability of anxiety symptoms 

over time (Clark & Wells, 1995). Specifically, we examined the role of subjective (i.e., nervousness 

and heart rate) and actual physical (i.e., cortisol and heart rate) stress-reactivity during different 

phases of a PST in the persistence of adolescent SAD symptoms over a one-year period. Results of 

this study suggest that stronger increases in self-perceived stress symptoms, both subjective 

nervousness and subjective heart rate, from baseline to the stress-task and stronger increases in 

actual heart rate from baseline to anticipation of the stress-task played a significant role in the 

persistence of adolescent SAD symptoms over time. These results point to a developmental process 

in which adolescent SAD symptoms are associated with a real-time heightened sensitivity to socially 

stressful situations, which in turn contributes to adolescent symptoms of SAD over time.  
 
 
SAD and Subjective Stress-reactivity 
 

Our results suggest that higher adolescent SAD symptoms are strongly associated with heightened 

subjective stress-reactivity, which in turn adds to adolescents’ symptoms of SAD one-year later. 

These results regarding positive associations between adolescent SAD symptoms and heightened 

subjective stress-reactivity are in line with previous research (see Siess et al., 2014), and extend 

earlier findings to longitudinal associations in adolescents from the general population using a 

dimensional approach of SAD (Markon, Chmielewski, & Miller, 2011; Stein, Torgrud, & Walker, 2000). 

By suggesting a significant role of adolescents’ subjective experiences of distress and actual increased 

heart rate in anticipation and during a real-time socially stressful situation in the persistence of 

adolescents’ SAD symptoms over time, these results provide empirical support for adult theoretical 

models on the persistence of SAD symptoms over time (Clark & Wells, 1995; Rapee & Heimberg, 

1997) in adolescents from the general population. SAD symptoms thus seem to go together with a 

vulnerability to experience strong increases (i.e., heightened reactivity) in state symptoms of 

subjective distress and physiological arousal when faced with a feared social-performance situation, 
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which is driving persistence in trait levels of adolescent SAD symptoms. This process describes a 

vicious circle in which state symptoms of subjective distress as well as physiological arousal and trait 

SAD symptoms appear to maintain and reinforce each other over time.  

In addition to heightened reactivity to a socially stressful situation, we also found some evidence 

that SAD symptoms predicted sustained subjective nervousness and heart rate on the short-term. 

These findings are consistent with theoretical suggestions that the ending of a feared social-

performance situation may not necessarily bring an immediate end to the negative thoughts and 

(ruminative) distress of individuals with high levels of SAD symptoms (Clark & Wells, 1995), which is 

also supported by some previous studies (although few studies have included recovery phases in 

their study design; Krämer et al., 2012; Schmitz et al., 2011). Yet, on the long-term this initial 

sustained subjective distress was followed by a stronger decrease in subjective nervousness. This 

suggests quite some fluctuation in subjective experiences of stress for adolescents with higher levels 

of SAD symptoms around social-performance situations. Some recent studies have suggested that 

strong fluctuations in mood and emotions (i.e., heightened mood/emotional variability) may be a 

driving force in the development of adolescent anxiety (e.g., Maciejewski et al., 2014; Neumann, Van 

Lier, Frijns, Meeus, & Koot, 2011), and our results may show the real-time process underlying 

heightened mood/emotional variability. Specifically, strong reactivity to social stressors may underlie 

heightened mood/emotional variability, which may account for the development of, and persistence 

in, adolescent SAD symptoms over time. 
 
 
SAD and Actual Physical Stress-reactivity 
 

In line with theory (Clark & Wells, 1995), our results further suggested a moderate role of heart rate 

reactivity in the persistence of adolescent SAD symptoms over time, with positive longitudinal 

associations between adolescent SAD symptoms and increases in heart rate from baseline to 

anticipation of the PST. Interestingly, SAD symptoms at T1 were not significantly associated with 

further increases in heart rate after this anticipatory phase, although stronger increases in heart rate 

from anticipation to preparation of the speech task were significantly associated with one-year later 

SAD symptoms. These results emphasize the importance of detailed examination of stress-reactivity 

in different phases of a stress-task, because SAD symptoms appear to be especially associated with 

heart rate reactivity in anticipation of the PST. In contrast, only a trend was observed for higher SAD 

symptoms to go together with a stronger increase in cortisol levels from baseline to preparation of 

the speech task, but no significant role of cortisol reactivity in the persistence of adolescent SAD 

symptoms was found over time.  
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Although our results are consistent with theoretical suggestions, previous studies have generally 

not found associations between SAD symptoms and heart rate reactivity (see Siess et al., 2014). 

Given that only few studies have focused on stress-reactivity in anticipation of a stress-task and have 

generally been conducted in much smaller samples, previous studies may have failed to detect 

effects between SAD symptoms and heart rate reactivity. Furthermore, the fact that we found 

moderate associations between SAD symptoms and heart rate reactivity but not cortisol reactivity 

may suggest that the fast-responding ANS and the slow-responding HPA-axis are differentially 

involved—with a more important role of immediate cardiac-responses than slower hormonal 

responses—in the persistence of adolescent symptoms of SAD. We should, however, be cautious 

with this interpretation, because the PST used in our study has shown to produce a relatively modest 

cortisol response in comparison to other public speaking paradigms (see Westenberg et al., 2009).  
 
 
Strengths, Limitations, and Future Research 
 

An important strength of this study is its prospective longitudinal design in a large community sample 

of adolescents, which makes it particularly suitable to study normative processes that may contribute 

to the development and stability of SAD symptoms over time before problematic or clinical levels 

have been reached. Our study provides a strong test of associations between adolescent SAD 

symptoms and stress-reactivity, by (1) combining annual self-report data with self-report and 

objective measures of stress-reactivity taken during different phases of an experimental stress-task, 

(2) simultaneously examining indicators of the ANS and HPA-axis (i.e., heart rate and cortisol, 

respectively), (3) using a dimensional measure of SAD symptoms, and (4) using latent difference 

scores to accurately capture changes in subjective and actual physical distress during the stress-task. 

Overall, we used a relatively novel approach to study the role of both subjective and actual physical 

stress-reactivity in the long-term stability of adolescent SAD symptoms.  

Our study, however, also has some limitations, which may provide some important directions 

for future research. First, our longitudinal models do not allow for any causal conclusions. Second, 

although this study was comprehensive in including two measures of both subjective stress-reactivity 

(i.e., nervousness and heart rate) and actual stress-reactivity (i.e., cortisol and heart rate) during 

different phases of a PST, these measures still represent only a limited breadth of markers of stress-

reactivity. Future research may want to conduct a more in-depth investigation of especially physical 

measures of stress-reactivity, for example by specifically distinguishing between the sympathetic 

(SNS) and parasympathetic (PNS) branches of the ANS. Measures such as PEP (i.e., Pre-Ejection 

Period) and RSA (i.e., Respiratory Sinus Arrhythmia) can be more directly related to either SNS or PNS 

(re-)activity, respectively, which may provide a more detailed picture regarding the role of 
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which is driving persistence in trait levels of adolescent SAD symptoms. This process describes a 

vicious circle in which state symptoms of subjective distress as well as physiological arousal and trait 

SAD symptoms appear to maintain and reinforce each other over time.  

In addition to heightened reactivity to a socially stressful situation, we also found some evidence 

that SAD symptoms predicted sustained subjective nervousness and heart rate on the short-term. 

These findings are consistent with theoretical suggestions that the ending of a feared social-
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also supported by some previous studies (although few studies have included recovery phases in 

their study design; Krämer et al., 2012; Schmitz et al., 2011). Yet, on the long-term this initial 

sustained subjective distress was followed by a stronger decrease in subjective nervousness. This 

suggests quite some fluctuation in subjective experiences of stress for adolescents with higher levels 

of SAD symptoms around social-performance situations. Some recent studies have suggested that 

strong fluctuations in mood and emotions (i.e., heightened mood/emotional variability) may be a 

driving force in the development of adolescent anxiety (e.g., Maciejewski et al., 2014; Neumann, Van 
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further increases in heart rate after this anticipatory phase, although stronger increases in heart rate 
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Strengths, Limitations, and Future Research 
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(dysregulation in) these branches in the development and persistence of adolescent SAD symptoms. 

Third, even though our design is longitudinal, it only covers a relatively small span in (late) 

adolescence. Future research may want to start examining developmental processes underlying the 

development and persistence of SAD symptoms earlier in adolescence, especially because a 

potentially important role of puberty has been implied in the development of SAD symptoms and 

heightened stress-reactivity, particularly for girls (Reardon, Leen-Feldner, & Hayward, 2009; Van den 

Bos, De Rooij, Miers, Bokhorst, & Westenberg, 2014). Also, the design of the PST used in our study 

would allow for repeated measurement of stress-reactivity over time, which provides many 

interesting opportunities to incorporate in future longitudinal research.  
 
 
Conclusion 
 

To our knowledge, this is the first direct empirical test of theory (Clark & Wells, 1995) on the 

importance of subjective and actual physical stress-reactivity in the persistence of SAD symptoms 

over time in adolescents from the general population. From the results of this study we may 

tentatively conclude that (1) results seem to support theory regarding the importance of subjective 

stress-reactivity and heart rate reactivity in the persistence (and worsening) of adolescent SAD 

symptoms over time, and (2) that the vicious circle maintaining adolescent SAD symptoms over time 

seems to be largely driven by subjective stress-reactivity. By combining self-report data from our 

long-term longitudinal community study with subjective and actual physical measures taken during a 

real-time setting, our study represents an initial attempt to uncover mechanisms of development, 

which may be an important direction for future research. Although we should be cautious in 

discussing potential clinical implications of our findings, because this study was conducted in a 

community sample, these findings might inform prevention and intervention programs aimed to 

reduce adolescent SAD symptoms to specifically target adolescents’ (subjective) experiences of 

distress during socially stressful situations, because of their apparent important role in maintaining 

(and worsening) SAD symptoms over time. Clearly, however, more work is needed to understand 

short-term psychological and physical processes involved in the long-term stability of adolescent SAD 

symptoms in the general population.  
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ABSTRACT 
 

This 6-year longitudinal study examined the direction of effects (i.e., parent effects, child effects, or 

reciprocal effects) between maternal criticism and adolescent depressive and Generalized Anxiety 

Disorder (GAD) symptoms, including adolescents’ perceptions of criticism as a potential mediator. 

Consistent with recent empirical findings on associations between parenting and adolescent 

internalizing symptoms, we hypothesized stronger child effects than parent effects. A community 

sample of 497 adolescents (Mage = 13.03 at T1, 57% boys) reported annually on their depressive and 

GAD symptoms as well as their perceptions of parental criticism. Their mothers (Mage = 44.41 at T1) 

reported annually on their own critical behavior toward their adolescent. As expected, cross-lagged 

panel models demonstrated stronger child effects (i.e., adolescent psychopathology predicting 

maternal criticism) than parent effects (i.e., maternal criticism predicting adolescent 

psychopathology) for both adolescent depressive and GAD symptoms, including adolescent-

perceived criticism as a significant mediator. At the same time, adolescent depressive and GAD 

symptoms showed some differential longitudinal associations with maternal criticism. Our results 

emphasize the importance of considering (1) potential bidirectional influences over time, contrary to 

a sole focus on parent effects on adolescent mental health, as well as (2) adolescent perceptions of 

parenting as an important potential mediator in associations between aspects of the parent-

adolescent relationship and adolescent internalizing psychopathological symptoms. 
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6.1 INTRODUCTION 
 

Parental criticism has relatively recently become a topic of increased interest in research on parents’ 

contributions to the development of adolescent psychopathology. Parental criticism refers to 

negative comments expressed by parents to their adolescent, and reflects a non-supportive 

emotional climate or interaction pattern within a specific parent-child dyad. More specifically, 

parental criticism is at the core of George Brown’s theory of Expressed Emotion (or EE; Hooley & 

Teasdale, 1989), further refined by Vaughn and Leff (1976, 1985). EE/criticism has received 

prominent attention in research on the development and maintenance of adult psychopathology, 

especially in relationship to schizophrenia and depression (Butzlaff & Hooley, 1998). In contrast, the 

potential importance of parental EE/criticism in association with adolescent psychopathological 

symptoms has received relatively little attention in prior research, and this apparent gap in the 

literature is particularly true regarding adolescents from the general population. It persists despite 

theoretical expectations that parental EE may indeed be an important factor in the development of 

adolescent psychopathology, because of the continued importance of the parent-child relationship 

for adolescent adjustment (Laursen & Collins, 2009) and the fact that adolescents’ 

psychopathological symptoms typically first occur when they are living with their parents (Asarnow, 

Goldstein, Tompson, & Guthrie, 1993; Hale, Keijsers, et al., 2011). 
 
 
Direction of Effects: Parent Effects, Child Effects, or Reciprocal Effects 
 

Symptoms of anxiety and depression are especially important to consider in associations between 

parental criticism and adolescent psychopathology, because these are among the most prevalent 

forms of psychopathology in adolescence (Merikangas et al., 2010). These internalizing problems 

have also shown strong links to problematic parent-adolescent interactions (Hughes & Gullone, 

2008), of which parental criticism is indicative (McCarty, Lau, Valeri, & Weisz, 2004). The existing 

research thus far has focused mainly on parental criticism as a predictor of adolescent symptoms of 

anxiety and depression, acting on the presumption that high parental criticism may contribute to the 

onset of, or increases in, these forms of adolescent psychopathology. These studies have 

demonstrated that high parental criticism indeed appears to be related to concurrent and future 

symptoms of anxiety and depression in children and adolescents (e.g., Asarnow et al., 1993; 

Asarnow, Tompson, Woo, & Cantwell, 2001; Frye & Garber, 2005; Gar & Hudson, 2008; Hale, 

Raaijmakers, Van Hoof, & Meeus, 2011; Schwartz, Dorer, Beardslee, Lavori, & Keller, 1990; Silk et al., 

2009; Tompson et al., 2010).  

By solely focusing on contributions of parental criticism to adolescent symptoms of anxiety and 

depression (i.e., a parent effects model; Branje, Hale, & Meeus, 2008), however, studies have largely 
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ignored potentially important adolescent characteristics that may evoke, reinforce, and/or shape 

parental criticism (i.e., a child effects model; Branje et al., 2008; Kerr & Stattin, 2003), as well as 

potential bidirectional influences between parental criticism and adolescent psychopathological 

symptoms (i.e., a reciprocal effects model; Branje et al., 2008; Lollis & Kuczynski, 1997). Child effects 

and reciprocal effects may be especially important to consider during adolescence, when there is a 

realignment of the parent-child relationship. This process is characterized by adolescent separation, 

individuation, and increasing autonomy, and as a result of this process the parent-adolescent 

relationship becomes more egalitarian and reciprocal (De Goede, Branje, & Meeus, 2009).  

Systematic support for child effects or reciprocal effects models comes from recent studies on 

other aspects of parenting in association with adolescent anxiety and depressive symptoms (e.g., 

Branje, Hale, Frijns, & Meeus, 2010; Van Eijck, Branje, Hale, & Meeus, 2012; Wijsbroek, Hale, 

Raaijmakers, & Meeus, 2011). All of these aforementioned studies have demonstrated that 

adolescent psychopathological symptoms were significantly predictive of a more negative parent-

adolescent relationship later on, suggesting that adolescent characteristics may indeed evoke, 

reinforce, and/or shape negative interaction patterns between adolescents and their parents. 

Prospective longitudinal studies of potential bidirectional associations between the specific construct 

of parental criticism and adolescent anxiety and depressive symptoms, which are needed to answer 

questions of direction of effects, are however scarce (Frye & Garber, 2005; Hale, Keijsers et al., 

2011). Examining the direction of effects between parental criticism and adolescent symptoms of 

anxiety and depression is not only of theoretical interest, but also of practical importance, as 

evidence of specific effects (either parent-driven, child-driven, or bidirectional) may guide prevention 

and interventions aimed at improving the parent-adolescent relationship or ameliorating adolescent 

anxiety/depressive symptoms. Therefore, in this study we aimed to examine the direction of effects 

between parental criticism and adolescent anxiety/depressive symptoms in a prospective 

longitudinal community study covering the entire period from early to late adolescence.  

As most previous EE studies have been either cross-sectional or conducted in designs in which 

parental criticism at one point in time predicted later adolescent psychopathological symptoms, 

these studies appear to presume that parental criticism is a manifestation of a parental trait rather 

than a construct that may show change over time. The developmental properties of the EE construct 

itself have thereby largely been ignored (Hale, Raaijmakers, et al., 2011). Even though parenting may 

be fairly stable over time (e.g., indicated by relatively high rank-order stability; Holden & Miller, 

1999), this does not imply that there are no potential dynamic changes over time. Parents will 

naturally respond to the actions of their children (Branje et al., 2008; Kerr & Stattin, 2003). This is 

also supported by studies demonstrating changes in parental EE after child therapy (Gar & Hudson, 

2009), and the potential for adolescents’ characteristics to evoke, reinforce, and/or shape parenting 
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behaviors (e.g., Branje et al., 2010; Van Eijck et al., 2012; Wijsbroek et al., 2011). Repeated 

assessments of parental criticism over a period of time may thus not only shed light on whether 

dynamic changes in parental behaviors and attitudes predict adolescent anxiety and depression (i.e., 

parent effects), but also on whether changes in adolescent anxiety and depression predict later 

parental criticism (i.e., child or reciprocal effects).  
 
 
Perceptions of the Parent-Adolescent Relationship 
 

Another largely ignored issue regarding parental criticism concerns the importance of adolescents’ 

perceptions of parental EE. Adolescents’ subjective experience of criticism may have just as much, or 

perhaps even more, influence on their mental health or the parent-adolescent relationship as the 

amount of criticism they receive according to their parents (as discussed in Hale, Raaijmakers, 

Gerlsma, & Meeus, 2007). The importance of children’s perceptions of parental rejection to their 

psychological adjustment is also stressed in Rohner's Parental Acceptance-Rejection Theory (Rohner, 

Khaleque, & Cournoyer, 2005). Additionally, a study by Bolton, Barrowclough, and Calam (2009) has 

emphasized the significance of adolescents’ perceptions of parental criticism in understanding the 

relationship between parental criticism and adolescents’ depressive symptoms. Until now, however, 

relatively little research on adolescent psychopathology has addressed the interrelationship between 

parent-reported critical behavior, which is far from a perfect predictor of adolescents’ 

psychopathological symptoms, and adolescents’ own perceptions of parental criticism.  

A likely mechanism relating parental criticism and adolescent psychopathological symptoms may 

be adolescents’ perception of received parental criticism. Many studies have argued that adolescent 

perceptions of (negative) parenting may be a critical mediating variable in parent effects models 

examining associations between parenting and adolescent psychopathological symptoms (Millikan, 

Wamboldt, & Bihun, 2002; Powers, Welsh, & Wright, 1994). In addition, studies have suggested 

mediation in child effects models by showing that adolescent psychopathological symptoms may 

negatively affect perceptions of parenting (e.g., Yahav, 2007), which may (further) deteriorate the 

emotional climate between parents and adolescents. Perhaps adolescents’ emotional problems elicit 

negative emotional reactions from parents, partially via adolescents’ negative appreciations of the 

parent-child relationship or emotional climate (which may or may not mirror objectively more 

difficult interactions with their parents). Altogether, these studies suggest the potential importance 

of adolescents’ perceptions in the associations between parental criticism and youths’ anxiety and 

depressive symptoms. In the present study, we therefore examined whether adolescent perceptions 

of parental criticism mediated potential bidirectional associations between mother-reported 

criticism and adolescents’ anxiety and depressive symptoms over time.  
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The Present Study 
 

Even though there is overwhelming evidence that anxiety and depression are strongly related (Brady 

& Kendall, 1992), which seems to be especially true for symptoms of depression and Generalized 

Anxiety Disorder (GAD), other studies have argued that anxiety and depression represent distinct 

entities (e.g., Hale, Raaijmakers, Muris, Van Hoof, & Meeus, 2009). Despite the substantial overlap 

between depression and GAD, these symptoms may be associated with different parent-adolescent 

interaction processes. Two meta-analytic overviews by McLeod and colleagues (McLeod, Weisz, & 

Wood, 2007; McLeod, Wood, & Weisz, 2007), for example, seem to suggest that parental 

rejection/aversiveness (including criticism) may be more important in association with child and 

adolescent depressive symptoms than anxiety symptoms, but it remains unclear whether parental 

criticism is differentially associated with adolescent symptoms of depression and GAD over time. 

Therefore, this study specifically focused on the potential bidirectional associations between 

maternal criticism and adolescent depressive and GAD symptoms over time. 

Furthermore, most previous EE studies have been conducted within clinical settings, whereas 

much less attention has been given to the associations between parental EE and anxiety and 

depressive symptoms in adolescents from the general population. Studies with adolescent samples 

from the general population are important, because a potential referral bias limits the 

generalizability of research findings in clinical samples (e.g., Hale, Raaijmakers, Muris, & Meeus, 

2005). In addition, findings in the general population may provide important insights into 

mechanisms potentially affecting adolescent psychopathological symptoms before their severity has 

reached an actual diagnosis, which may then become target for prevention and intervention. 

In the present 6-year longitudinal community study, we aimed to examine the direction of 

effects (i.e., parent effects, child effects, or reciprocal effects) between maternal criticism and 

adolescent depressive and GAD symptoms, including adolescents’ perceptions of criticism as a 

potential mediator in these associations. In a parent effects model, we would expect maternal 

criticism to predict higher adolescents’ depressive and GAD symptoms over time. In contrast, in a 

child effects model we would expect adolescents’ depressive and GAD symptoms to predict higher 

maternal criticism over time. In a reciprocal effects model, we would expect to find both of the 

aforementioned parent and child effects over time.  

In addition, we hypothesized that the longitudinal association between maternal criticism and 

adolescent depression/GAD would be mediated by adolescents’ perceptions of criticism. In a parent 

effects model, mediation of adolescent-perceived EE in the longitudinal association from maternal EE 

to adolescent depression/GAD would suggest that maternal criticism negatively affects adolescents’ 

perceptions of the emotional climate or mother-adolescent interaction patterns, which in turn affect 

adolescents’ depressive and GAD symptoms over time. In contrast, mediation of adolescent-
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perceived EE in a child effects model would suggest that adolescents’ depressive and GAD symptoms 

affect their perceptions of the emotional climate or mother-adolescent interaction patterns, which in 

turn affect maternal criticism. In a reciprocal effects model, both of the aforementioned processes 

may be taking place.  

Finally, in line with recent studies that have found stronger support for child effects than parent 

effects in associations between different aspects of parenting and adolescent anxiety and depressive 

symptoms (e.g., Branje et al., 2010; Van Eijck et al., 2012; Wijsbroek et al., 2011), we hypothesized 

stronger longitudinal child effects from adolescents’ depression and GAD to maternal criticism than 

longitudinal parent effects from maternal criticism to adolescents’ depression and GAD. This study 

adds to the existing literature by addressing the limited attention in previous EE/criticism studies to 

longitudinal, potential bidirectional associations between parental criticism reported by both 

mothers and adolescents and adolescent depression/GAD symptoms in the general population. 
 

 

6.2 METHOD 
 
 
Participants 
 

Participants in this 6-year longitudinal study were 497 adolescents (57% boys), with a mean age of 

13.03 years (SD = 0.46) at the start of the study, and their mothers, with a mean age of 44.41 years 

(SD = 4.45, ranging from 31 to 64 years) at the start of the study. All adolescents attended the first 

year of secondary school at the start of the study and identified themselves as ethnic Dutch. Data for 

this study were part of the larger ongoing Research on Adolescent Development And Relationships 

(RADAR) Young project.  

Sample attrition was low across waves, with 425 of the 497 adolescents (attrition of 

approximately 3.1% every wave) and 419 of the 497 mothers (attrition of approximately 3.3% every 

wave) still participating at the sixth annual measurement wave. Adolescents participating at all 

measurement waves were slightly younger than those dropping out of the study, F(1, 495) = 5.45, p = 

0.02, η2 = 0.01, but there were no significant differences in gender, χ2(1) = 0.60, p = 0.44, Cramer V = 

0.04, or in any of the other variables of interest at the start of the study, F(4, 464) = 1.93, p = 0.10, η2 

= 0.02. Little’s Missing Completely at Random (MCAR) test indicated a good fit between sample 

scores with and without imputation, χ2(1053) = 1073.53, p = 0.32. Incidental missing item values 

were estimated in SPSS, using Expectation Maximization (EM). Remaining missing data were handled 

in Mplus using the Full Information Maximum Likelihood procedure (FIML; Muthén & Muthén, 1998-

2012).  
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The Present Study 
 

Even though there is overwhelming evidence that anxiety and depression are strongly related (Brady 

& Kendall, 1992), which seems to be especially true for symptoms of depression and Generalized 

Anxiety Disorder (GAD), other studies have argued that anxiety and depression represent distinct 
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adolescents’ depressive and GAD symptoms over time. In contrast, mediation of adolescent-
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perceived EE in a child effects model would suggest that adolescents’ depressive and GAD symptoms 
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Sample attrition was low across waves, with 425 of the 497 adolescents (attrition of 

approximately 3.1% every wave) and 419 of the 497 mothers (attrition of approximately 3.3% every 

wave) still participating at the sixth annual measurement wave. Adolescents participating at all 

measurement waves were slightly younger than those dropping out of the study, F(1, 495) = 5.45, p = 

0.02, η2 = 0.01, but there were no significant differences in gender, χ2(1) = 0.60, p = 0.44, Cramer V = 

0.04, or in any of the other variables of interest at the start of the study, F(4, 464) = 1.93, p = 0.10, η2 

= 0.02. Little’s Missing Completely at Random (MCAR) test indicated a good fit between sample 

scores with and without imputation, χ2(1053) = 1073.53, p = 0.32. Incidental missing item values 

were estimated in SPSS, using Expectation Maximization (EM). Remaining missing data were handled 

in Mplus using the Full Information Maximum Likelihood procedure (FIML; Muthén & Muthén, 1998-

2012).  
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Procedure 
 

Participants were recruited from randomly selected schools in the western and central regions of the 

Netherlands. Before the start of the study, adolescents and their parents received a complete 

description of the study and provided active written informed consent to participate. For 6 

successive years, adolescents and their mothers completed annual self-report questionnaires during 

a home visit. Participants received a small monetary compensation for every wave they completed 

the questionnaires. This study was approved by the board of the local research institute and by the 

Medical Ethical Committee of the Utrecht Medical Centre, the Netherlands. 
 
 
Measures 
 

Depressive symptoms. We used the Dutch version of Reynolds Adolescent Depression Scale - second 

edition (RADS-2; Reynolds, 2000) to assess adolescent depressive symptoms. The RADS-2 is a self-

report questionnaire that consists of 23 items, which are measured on a 4-point scale ranging from 1 

(almost never) to 4 (usually). Sample items include “I am sad” and “I feel like crying”. In this study, 

internal consistency for this scale was found to be good across waves, with Cronbach α ranging 

between 0.93 and 0.95. Previous studies have shown good psychometric properties for the RADS-2 

among adolescents (Osman, Gutierrez, Bagge, Fang, & Emmerich, 2010).  
 

GAD symptoms. We used the Dutch version of the original 38-item Screen for Child Anxiety Related 

Emotional Disorders (SCARED; Birmaher et al., 1997; Hale et al., 2005) to assess adolescent GAD 

symptoms. The SCARED is a self-report questionnaire assessing four anxiety disorder symptom 

dimensions in children and adolescents that are directly related to the individual anxiety disorders in 

the DSM-IV-TR (American Psychiatric Association, 2000), including a 9-item subscale assessing 

symptoms of GAD. Items were rated on a 3-point scale, ranging from 1 (almost never) to 3 (often). 

Sample items include “I worry about how well I do things” and “I worry about the future”. In this 

study, internal consistency for the GAD subscale was found to be good across waves, with Cronbach 

α ranging between 0.85 and 0.91. Psychometric properties of the SCARED have shown to be good in 

several previous studies (Birmaher et al., 1997; Hale et al., 2005; for a meta-analysis on the 

psychometric properties of the SCARED, see Hale, Crocetti, Raaijmakers, & Meeus, 2011). 
 

Parental criticism. We used the Dutch version of both the parent and adolescent version of the 38-

item Level of Expressed Emotions Scale (LEE; Gerlsma & Hale, 1997; Hale et al., 2007) to assess 

parental criticism as reported by mothers and as perceived by adolescents. The LEE is a self-report 

questionnaire with a 5-item subscale measuring the EE dimension of criticism. Items were rated on a 

4-point scale, ranging from 1 (untrue) to 4 (true). Sample items include “My parents are critical of 
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me/I am critical of my child” and “My parents try to change me/I try to change my child”. In this 

study, Cronbach α internal consistency ranged between 0.73 and 0.81 across waves for adolescent 

reports, and from 0.57 to 0.59 across waves for mother reports. Psychometric properties of the 38-

item LEE (mainly using the patient/adolescent version, not the relative/parent version) have shown 

to be good in several previous studies (Gerlsma & Hale 1997; Hale et al., 2007). 
 

 

6.3 RESULTS 
 
 
Descriptive Statistics 
 

Table 6.1 provides an overview of mean levels of all study variables over the studied period of 6 

years. Rank-order stability between successive waves was high for all variables, with correlations 

ranging between 0.56 and 0.67 for maternal criticism, between 0.56 and 0.68 for adolescent-

perceived criticism, between 0.57 and 0.76 for depressive symptoms, and between 0.59 and 0.76 for 

GAD symptoms. Furthermore, within-wave correlations between adolescent-perceived criticism and 

depressive symptoms (ranging between 0.35 and 0.45) and GAD symptoms (ranging between 0.15 

and 0.24) appeared to be somewhat stronger than within-wave correlations between maternal 

criticism and depressive symptoms (ranging between 0.16 and 0.24) and GAD symptoms (ranging 

between 0.01 and 0.15). Finally, within-wave correlations between adolescent-perceived criticism 

and maternal criticism were moderate (ranging between 0.28 and 0.39), whereas within-wave 

correlations between adolescent depressive and GAD symptoms were high (ranging between 0.69 

and 0.78).1 
 
 
Statistical Analysis 
 

To address our research questions, we used structural equation modeling (SEM) in Mplus version 

7.11 (Muthén & Muthén, 1998-2012) using six waves of longitudinal data on maternal criticism, 

adolescent-perceived criticism, and—in separate models—adolescent depressive symptoms and 

adolescent GAD symptoms. Maximum likelihood estimation with standard errors and chi-square 

robust to non-normality was used (MLR estimator). In addition, we used the analytical strategy for 

comparing differences between indirect effects described in Preacher and Hayes (2008) to test for 

significant differences between indirect parent effects and indirect child effects. 
  

                                                           
1 The full correlation matrix is available from the first author on request. 
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Two separate cross-lagged panel models were estimated for adolescent depressive symptoms 

and adolescent GAD symptoms, respectively, in order to examine longitudinal bidirectional 

associations between maternal criticism and these symptoms, including adolescent-perceived 

criticism as a mediator. In these models, we included sex as a covariate by regressing all variables on 

the covariate sex. 

We followed a stepwise method to construct the best fitting cross-lagged panel model for 

adolescent depressive symptoms and adolescent GAD symptoms. We started with a model that 

included one-year and two-year stability paths for all variables, and all T1 correlations between 

variables. Next, we added all concurrent (within-time) correlations between the variables over time, 

which significantly improved the model fit for both depression, Δχ2
SB(12) = 221.88, p < 0.001, and 

GAD, Δχ2
SB(12) = 102.77, p < 0.001. We then separately added longitudinal cross-lagged parent 

effects from maternal criticism to adolescent-perceived criticism one-year later, which significantly 

improved the model fit for both depression, Δχ2
SB(5) = 19.46, p = 0.002, and GAD, Δχ2

SB(5) = 20.02, p = 

0.001, as well as longitudinal cross-lagged parent effects from adolescent-perceived criticism to 

adolescent symptoms of depression or GAD one-year later, which significantly improved the model 

fit for depression, Δχ2
SB(5) = 18.22, p = 0.003, but not for GAD, Δχ2

SB(5) = 5.58, p = 0.35. As a next 

step, we separately added longitudinal cross-lagged child effects from adolescent symptoms of 

depression or GAD to adolescent-perceived criticism one-year later, which significantly improved the 

model fit for both depression, Δχ2
SB(5) = 56.11, p < 0.001, and GAD, Δχ2

SB(5) = 37.87, p < 0.001, as well 

as longitudinal cross-lagged child effects from adolescent-perceived criticism to maternal criticism 

one-year later, which significantly improved the model fit for both depression, Δχ2
SB(5) = 37.40, p < 

0.001, and GAD, Δχ2
SB(5) = 41.44, p < 0.001. Finally, we separately added direct longitudinal parent 

effects from maternal criticism to adolescent symptoms of depression or GAD one-year later, which 

did not significantly improve the model fit for either depression, Δχ2
SB(5) = 2.98, p = 0.70, or GAD, 

Δχ2
SB(5) = 6.28, p = 0.28, as well as direct longitudinal child effects from adolescent depression or 

GAD to maternal criticism one-year later, which did not significantly improve the model fit for either 

depression, Δχ2
SB(5) = 2.93, p = 0.71, or GAD, Δχ2

SB(5) = 1.46, p = 0.92.  

Including all of the above-described significant model improvements resulted in models with 

good fit for both adolescent depressive symptoms, χ2
SB(88) = 155.79, CFI = 0.98, RMSEA = 0.04, 90% 

CI of RMSEA = [0.029, 0.049], and adolescent GAD symptoms, χ2
SB(93) = 175.99, CFI = 0.98, RMSEA = 

0.04, 90% CI of RMSEA = [0.033, 0.052]. Subsequently, we tested whether all the paths (i.e., one-year 

and two-year stability effects, within-time correlations, cross-lagged effects, and regressions of all 

variables on the covariate sex) were time-invariant, by constraining the same paths to be equal to 

each other over time. Constraining all paths to be equal over time did not significantly worsen the 

model fit for either depression, Δχ2
SB(64) = 78.47, p = 0.11, or GAD, Δχ2

SB(60) = 68.15, p = 0.22. This 
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depression, Δχ2
SB(5) = 2.93, p = 0.71, or GAD, Δχ2

SB(5) = 1.46, p = 0.92.  

Including all of the above-described significant model improvements resulted in models with 

good fit for both adolescent depressive symptoms, χ2
SB(88) = 155.79, CFI = 0.98, RMSEA = 0.04, 90% 

CI of RMSEA = [0.029, 0.049], and adolescent GAD symptoms, χ2
SB(93) = 175.99, CFI = 0.98, RMSEA = 

0.04, 90% CI of RMSEA = [0.033, 0.052]. Subsequently, we tested whether all the paths (i.e., one-year 

and two-year stability effects, within-time correlations, cross-lagged effects, and regressions of all 

variables on the covariate sex) were time-invariant, by constraining the same paths to be equal to 

each other over time. Constraining all paths to be equal over time did not significantly worsen the 

model fit for either depression, Δχ2
SB(64) = 78.47, p = 0.11, or GAD, Δχ2

SB(60) = 68.15, p = 0.22. This 
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modification was therefore retained and resulted in the final cross-lagged panel model with good fit 

for both adolescent depressive symptoms, χ2
SB(152) = 233.69, CFI = 0.98, RMSEA = 0.03, 90% CI of 

RMSEA = [0.024, 0.041], and adolescent GAD symptoms, χ2
SB(153) = 243.16, CFI = 0.98, RMSEA = 0.03, 

90% CI of RMSEA = [0.026, 0.042]. In addition, in these models large proportions of variance were 

explained in all variables (i.e., 33.5% - 59.7% in depressive symptoms, 30.1% - 48.9% in adolescent-

perceived criticism, and 26.6% - 53.0% in maternal criticism in the depression model; 35.4% - 61.0% 

in GAD symptoms, 28.8% - 47.6% in adolescent-perceived criticism, and 26.6% - 53.1% in maternal 

criticism in the GAD model). 

In these final models, adolescents’ sex significantly predicted depressive symptoms (βs ranging 

between .10 and .11) and GAD symptoms (βs ranging between .09 and .11), as well as adolescents’ 

perceived criticism (βs ranging between -.07 and -.08 in both the GAD model and the depression 

model). These effects indicate that girls generally reported more depressive symptoms, more GAD 

symptoms, and less perceived criticism, compared to boys. Using multigroup analyses, we also 

explored potential moderation by sex of the longitudinal associations in the final models. Results 

suggested no significant moderation of the cross-lagged paths, as freeing these paths between boys 

and girls did not significantly improve the model fit for either depressive symptoms, Δχ2
SB(4) = 2.60, p 

= 0.63,  or GAD symptoms, Δχ2
SB(3) = 3.19, p = 0.36.  

In the final models controlling for sex, we tested for potential longitudinal indirect effects from 

maternal criticism to adolescent depressive or GAD symptoms, via adolescent-perceived criticism, 

and the reverse longitudinal indirect effects from adolescent depressive or GAD symptoms to 

maternal criticism, via adolescent-perceived criticism. All estimations of longitudinal indirect effects 

were based on the Mplus estimation of indirect effects (Muthén & Muthén, 1998-2012). Since MLR 

estimation corrects standard errors of estimates in a comparable manner as bootstrapping does, 

bootstrapped effects are not available in Mplus in combination with MLR estimation as MLR 

estimates are comparable to bootstrapped estimates with regular ML estimation (Muthén & 

Muthén, 1998-2012). Nonetheless, we checked our final MLR estimation models with ML estimation 

models in combination with 10,000 bootstraps, and results on all estimates and the indirect effects 

were indeed similar.  
 
 
Direction of Effects between Maternal Criticism, Adolescent-Perceived Criticism, and 
Adolescent Depressive Symptoms  
 

Figure 6.1 graphically displays the final cross-lagged panel model for adolescent depressive 

symptoms. Within-wave correlations in this model ranged from 0.19 to 0.29 between maternal 

criticism and adolescent-perceived criticism, from 0.09 to 0.23 between maternal criticism and 

depressive symptoms, and from 0.27 to 0.42 between adolescent-perceived criticism and depressive 
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symptoms. In this model, we found significant bidirectional effects (i.e., both parent and child 

effects) between maternal criticism, adolescent-perceived criticism, and adolescent depressive 

symptoms. That is, maternal criticism predicted higher levels of adolescent-perceived criticism in the 

subsequent year, and adolescent-perceived criticism predicted higher levels of depressive symptoms 

in the subsequent year, providing support for a parent effects model. Furthermore, adolescent 

depressive symptoms predicted higher levels of adolescent-perceived criticism in the subsequent 

year, and adolescent-perceived criticism predicted higher levels of maternal criticism in the 

subsequent year, providing support for a child effects model.  

Significant longitudinal mediation was observed from maternal criticism to adolescent 

depressive symptoms, via adolescent-perceived criticism, b = 0.004, SE = 0.002, β = .003, p = 0.038, as 

well as the reverse from adolescent depressive symptoms to maternal criticism, via adolescent-

perceived criticism, b = 0.010, SE = 0.002, β = .013/.014, p < .001. As hypothesized, we found stronger 

child effects mediation from adolescent depressive symptoms to maternal criticism, via adolescent-

perceived criticism, than parent effects mediation from maternal criticism to adolescent depressive 

symptoms, via adolescent-perceived criticism, Δb = 0.006, Δβ = .010, 95% CI = [0.001, 0.011] (one-

tailed), using the analytical strategy for comparing differences between indirect effects described in 

Preacher and Hayes (2008). 
 
 

Direction of Effects between Maternal Criticism, Adolescent-Perceived Criticism, and 
Adolescent GAD Symptoms  
 

Figure 6.2 graphically displays the final cross-lagged panel model for adolescent GAD symptoms. 

Within-wave correlations in this model ranged from 0.19 to 0.29 between maternal criticism and 

adolescent-perceived criticism, from 0.01 to 0.15 between maternal criticism and GAD symptoms, 

and from 0.13 to 0.26 between adolescent-perceived criticism and GAD symptoms. In this model, we 

found significant child effects, but no significant parent effects between maternal criticism and 

adolescent GAD symptoms. That is, maternal criticism predicted higher levels of adolescent-

perceived criticism in the subsequent year, but adolescent-perceived criticism did not predict levels 

of GAD symptoms in the subsequent year. On the contrary, adolescent GAD symptoms predicted 

higher levels of adolescent-perceived criticism in the subsequent year, and adolescent-perceived 

criticism predicted higher levels of maternal criticism in the subsequent year, thereby providing 

support for a child effects model. Significant longitudinal mediation was also observed from 

adolescent GAD symptoms to maternal criticism, via adolescent-perceived criticism, b = 0.010, SE = 

0.003, β = .010/.011, p < .001.  
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estimation corrects standard errors of estimates in a comparable manner as bootstrapping does, 

bootstrapped effects are not available in Mplus in combination with MLR estimation as MLR 

estimates are comparable to bootstrapped estimates with regular ML estimation (Muthén & 

Muthén, 1998-2012). Nonetheless, we checked our final MLR estimation models with ML estimation 

models in combination with 10,000 bootstraps, and results on all estimates and the indirect effects 

were indeed similar.  
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symptoms. In this model, we found significant bidirectional effects (i.e., both parent and child 

effects) between maternal criticism, adolescent-perceived criticism, and adolescent depressive 

symptoms. That is, maternal criticism predicted higher levels of adolescent-perceived criticism in the 

subsequent year, and adolescent-perceived criticism predicted higher levels of depressive symptoms 

in the subsequent year, providing support for a parent effects model. Furthermore, adolescent 

depressive symptoms predicted higher levels of adolescent-perceived criticism in the subsequent 

year, and adolescent-perceived criticism predicted higher levels of maternal criticism in the 

subsequent year, providing support for a child effects model.  

Significant longitudinal mediation was observed from maternal criticism to adolescent 

depressive symptoms, via adolescent-perceived criticism, b = 0.004, SE = 0.002, β = .003, p = 0.038, as 

well as the reverse from adolescent depressive symptoms to maternal criticism, via adolescent-

perceived criticism, b = 0.010, SE = 0.002, β = .013/.014, p < .001. As hypothesized, we found stronger 

child effects mediation from adolescent depressive symptoms to maternal criticism, via adolescent-

perceived criticism, than parent effects mediation from maternal criticism to adolescent depressive 

symptoms, via adolescent-perceived criticism, Δb = 0.006, Δβ = .010, 95% CI = [0.001, 0.011] (one-

tailed), using the analytical strategy for comparing differences between indirect effects described in 

Preacher and Hayes (2008). 
 
 

Direction of Effects between Maternal Criticism, Adolescent-Perceived Criticism, and 
Adolescent GAD Symptoms  
 

Figure 6.2 graphically displays the final cross-lagged panel model for adolescent GAD symptoms. 

Within-wave correlations in this model ranged from 0.19 to 0.29 between maternal criticism and 

adolescent-perceived criticism, from 0.01 to 0.15 between maternal criticism and GAD symptoms, 

and from 0.13 to 0.26 between adolescent-perceived criticism and GAD symptoms. In this model, we 

found significant child effects, but no significant parent effects between maternal criticism and 

adolescent GAD symptoms. That is, maternal criticism predicted higher levels of adolescent-

perceived criticism in the subsequent year, but adolescent-perceived criticism did not predict levels 

of GAD symptoms in the subsequent year. On the contrary, adolescent GAD symptoms predicted 

higher levels of adolescent-perceived criticism in the subsequent year, and adolescent-perceived 

criticism predicted higher levels of maternal criticism in the subsequent year, thereby providing 

support for a child effects model. Significant longitudinal mediation was also observed from 

adolescent GAD symptoms to maternal criticism, via adolescent-perceived criticism, b = 0.010, SE = 

0.003, β = .010/.011, p < .001.  
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Figure 6.1. Standardized associations between maternal criticism, adolescent-perceived criticism, and 
adolescent depressive symptoms over time. This model includes associations between all variables within 
waves (T1 correlations and correlated change) and 2-year stability paths. 
 
 

 

 

 

 

 

 

 

 

 

 

 
Figure 6.2. Standardized associations between maternal criticism, adolescent-perceived criticism, and 
adolescent GAD symptoms over time. This model includes associations between all variables within waves 
(T1 correlations and correlated change) and 2-year stability paths. GAD = Generalized Anxiety Disorder. 
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6.4 DISCUSSION 
 

This 6-year longitudinal community study prospectively examined the direction of effects (i.e., parent 

effects, child effects, or reciprocal effects) between maternal criticism and adolescent depressive and 

GAD symptoms, including adolescent-perceived criticism as a potential mediator. Our results provide 

preliminary support for a reciprocal effects model (i.e., both parent effects and child effects) with 

respect to maternal criticism and adolescent depressive symptoms, mediated by adolescent-

perceived criticism (Figure 6.1). As expected, we found stronger child effects mediation than parent 

effects mediation. That is, adolescent depressive symptoms were a stronger predictor of later 

maternal criticism, via adolescent-perceived criticism, than the reverse. Furthermore, our results 

provide preliminary support for a child effects model with respect to maternal criticism and 

adolescent GAD symptoms, via adolescent-perceived criticism (Figure 6.2). In other words, 

adolescent GAD symptoms were predictive of later maternal criticism and this association was 

mediated by adolescent-perceived criticism. Overall, our results suggest stronger support for child 

effects than parent effects in the longitudinal associations between maternal criticism, adolescent-

perceived criticism, and adolescent symptoms of depression and GAD from early to late adolescence. 
 
 
Direction of Effects: Parent Effects, Child Effects, or Reciprocal Effects 
 

Whereas theoretical models have long emphasized the importance of considering bidirectional 

parent-child effects (Bell, 1968) and comparable theoretical suggestions have been made with regard 

to parental EE/criticism and adolescent psychopathological symptoms specifically (e.g., Asarnow et 

al., 2001; McCarty et al., 2004), this is one of the first empirical studies to longitudinally examine the 

direction of effects between a questionnaire measure of maternal criticism and adolescent 

symptoms of anxiety and depression in a large community sample. Though parent effects have been 

most commonly studied, child effects or reciprocal effects may be especially important to study 

during the realignment of the parent-child relationship in adolescence. As the parent-adolescent 

relationship becomes more egalitarian and reciprocal (De Goede et al., 2009; Laursen & Collins, 

2009), parental criticism may be less likely to affect adolescent characteristics (i.e., parent effects) 

than adolescent symptoms of anxiety or depression may elicit or intensify particular patterns of 

parental responding (i.e., child effects).  

In our study, we found stronger support for child effects than parent effects in longitudinal 

associations between maternal criticism and both adolescent depression and GAD. This suggests that 

previous studies have provided us with an incomplete picture regarding this association by solely 

focusing on parent effects. In addition, our results further emphasize the importance of examining 

potential child effects in addition to parent effects in associations between aspects of the parent-
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Figure 6.1. Standardized associations between maternal criticism, adolescent-perceived criticism, and 
adolescent depressive symptoms over time. This model includes associations between all variables within 
waves (T1 correlations and correlated change) and 2-year stability paths. 
 
 

 

 

 

 

 

 

 

 

 

 

 
Figure 6.2. Standardized associations between maternal criticism, adolescent-perceived criticism, and 
adolescent GAD symptoms over time. This model includes associations between all variables within waves 
(T1 correlations and correlated change) and 2-year stability paths. GAD = Generalized Anxiety Disorder. 
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6.4 DISCUSSION 
 

This 6-year longitudinal community study prospectively examined the direction of effects (i.e., parent 

effects, child effects, or reciprocal effects) between maternal criticism and adolescent depressive and 

GAD symptoms, including adolescent-perceived criticism as a potential mediator. Our results provide 

preliminary support for a reciprocal effects model (i.e., both parent effects and child effects) with 

respect to maternal criticism and adolescent depressive symptoms, mediated by adolescent-

perceived criticism (Figure 6.1). As expected, we found stronger child effects mediation than parent 

effects mediation. That is, adolescent depressive symptoms were a stronger predictor of later 

maternal criticism, via adolescent-perceived criticism, than the reverse. Furthermore, our results 

provide preliminary support for a child effects model with respect to maternal criticism and 

adolescent GAD symptoms, via adolescent-perceived criticism (Figure 6.2). In other words, 

adolescent GAD symptoms were predictive of later maternal criticism and this association was 

mediated by adolescent-perceived criticism. Overall, our results suggest stronger support for child 

effects than parent effects in the longitudinal associations between maternal criticism, adolescent-

perceived criticism, and adolescent symptoms of depression and GAD from early to late adolescence. 
 
 
Direction of Effects: Parent Effects, Child Effects, or Reciprocal Effects 
 

Whereas theoretical models have long emphasized the importance of considering bidirectional 

parent-child effects (Bell, 1968) and comparable theoretical suggestions have been made with regard 

to parental EE/criticism and adolescent psychopathological symptoms specifically (e.g., Asarnow et 

al., 2001; McCarty et al., 2004), this is one of the first empirical studies to longitudinally examine the 

direction of effects between a questionnaire measure of maternal criticism and adolescent 

symptoms of anxiety and depression in a large community sample. Though parent effects have been 

most commonly studied, child effects or reciprocal effects may be especially important to study 

during the realignment of the parent-child relationship in adolescence. As the parent-adolescent 

relationship becomes more egalitarian and reciprocal (De Goede et al., 2009; Laursen & Collins, 

2009), parental criticism may be less likely to affect adolescent characteristics (i.e., parent effects) 

than adolescent symptoms of anxiety or depression may elicit or intensify particular patterns of 

parental responding (i.e., child effects).  

In our study, we found stronger support for child effects than parent effects in longitudinal 

associations between maternal criticism and both adolescent depression and GAD. This suggests that 

previous studies have provided us with an incomplete picture regarding this association by solely 

focusing on parent effects. In addition, our results further emphasize the importance of examining 

potential child effects in addition to parent effects in associations between aspects of the parent-
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child relationship and adolescent psychopathological symptoms. However, we should note that the 

reliability of maternal criticism in the present study was found to be consistently unsatisfactory 

(Cronbach α = 0.57-0.59 over time). Since the psychometric properties of the LEE questionnaire have 

been verified in previous studies (Gerlsma & Hale, 1997; Hale et al., 2007), this may reflect a reporter 

bias specific to maternal reports of the mother-adolescent relationship in our sample, although the 

measure did demonstrate high rank-order stability and satisfactory concurrent validity (e.g., 

moderate correlations with adolescent-perceived criticism and depressive symptoms) over time. 

Generally, low reliability coefficients make it more difficult to find statistically significant paths, so 

our results may be an underestimation of the associations between maternal reports of criticism and 

adolescent-perceived criticism as well as psychopathological symptoms.  

Our results fit well with recent findings on associations between other aspects of parenting and 

adolescent anxiety and depressive symptoms that have found stronger child effects than parent 

effects when considering potential bidirectional associations (e.g., Branje et al., 2010; Van Eijck et al., 

2012; Wijsbroek et al., 2011). With respect to adolescent depressive symptoms, our results seem to 

suggest an ongoing downward spiral. Higher levels of a negative emotional climate between parents 

and adolescents appear to indirectly predict higher levels of later adolescent depressive symptoms, 

while at the same time adolescent depressive symptoms indirectly reinforce a negative emotional 

climate between parents and adolescents over time. The results seem to suggest a slightly different 

pattern with respect to adolescent GAD symptoms, where adolescent symptoms mainly appear to 

deteriorate the emotional climate between mothers and adolescents. Although these results may 

seem inconsistent with the described mean levels of maternal criticism, adolescent-perceived 

criticism, and adolescent depressive and GAD symptoms over time, we would like to clarify that the 

reported deteriorations in the parent-child interaction patterns over time in our statistical models 

reflect rank-order changes and not mean level changes over time. 

Our stronger support for child effects, compared to parent effects, for both adolescent 

depression and GAD further fits within Coyne’s (1976) interactional theory of depression, and these 

results could be taken as further support for an explanatory process of relational erosion that would 

apply to both adolescent anxiety and depression (Branje et al., 2010; Joiner & Coyne, 1999). The 

relationship erosion perspective suggests that while high symptoms of anxiety and depression in 

children may initially elicit supportive parental behaviors, these children are assumed to rely on 

negative interpersonal interaction styles (including excessive reassurance seeking) that induce a 

negative mood in their interaction partners. Hence, through a process of support erosion, the initially 

supportive parent-child interaction becomes increasingly rejecting and negative, including higher 

levels of EE/criticism. This suggests that higher levels of maternal criticism and higher levels of 

adolescent anxiety and depression not just co-occur (i.e., a co-occurrence of problems), but also that 
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higher levels of adolescent depressive and GAD symptoms appear to erode the parent-adolescent 

relationship over time.  

These results could have potential clinical implications, but we should be cautious in discussing 

these because this study was conducted in a community sample. Even though the term child effects 

may seem to imply that adolescents themselves should be the focus of intervention practices, 

adolescents’ anxiety and depressive symptoms appear to have an important negative effect on the 

parent-adolescent relationship. Therefore, including parents in interventions for adolescent 

problems of anxiety and depression may be recommended to ameliorate both negative family 

dynamics and adolescent anxiety and depressive symptoms. This has been suggested previously by 

other researchers (e.g., discussed in Bögels & Siqueland, 2006; Restifo & Bögels, 2009). Future 

research is needed, however, to replicate these findings and further explore associations between 

parental behaviors and attitudes and adolescent psychopathology. 
 
 
Mediating Role of Adolescent-Perceived Criticism 
 

In line with previous reasoning (Millikan et al., 2002; Powers et al., 1994; Rohner et al., 2005; Yahav, 

2007), our results suggest that adolescents’ perceptions of parental criticism are a critical mediating 

variable in associations between maternal criticism and adolescent symptoms of depression and 

GAD. In fact, we found no direct longitudinal associations between maternal criticism and adolescent 

symptoms including adolescent-perceived criticism in our models. For adolescent depressive 

symptoms, this suggests that adolescents’ perceptions of the parenting they receive are important to 

consider, as adolescents’ subjective experiences of criticism appeared to have a stronger influence 

on their symptoms of depression than the criticism they received according to their mothers. As 

formulated by Gecas and Schwalbe (1986, p. 42): “It is our perception of others’ attitude or behavior 

which are more consequential for our own attitudes and behavior than the actual attitudes or 

behavior of others”. Other researchers have suggested that adolescents may internalize (perceived) 

parental criticism as negative self-evaluation or self-criticism, which in turn is associated with 

increased depressive feelings (Bolton et al., 2009; Brewin, Andrews, & Furnham, 1996; Brewin, Firth-

Cozens, Furnham, & McManus, 1992). 

However, since we found stronger support for child effects than for parent effects in 

associations between maternal criticism and both adolescent depressive and GAD symptoms, this 

also points towards a critical role of adolescents’ subjective experiences of criticism in mothers’ 

views of their own criticism. These child effects are in line with suggestions that adolescent 

psychopathological symptoms may negatively affect perceptions of the self (Bolton et al., 2009) and 

the parent-adolescent relationship, which in turn may (further) deteriorate parents’ perceptions of 
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child relationship and adolescent psychopathological symptoms. However, we should note that the 

reliability of maternal criticism in the present study was found to be consistently unsatisfactory 

(Cronbach α = 0.57-0.59 over time). Since the psychometric properties of the LEE questionnaire have 

been verified in previous studies (Gerlsma & Hale, 1997; Hale et al., 2007), this may reflect a reporter 

bias specific to maternal reports of the mother-adolescent relationship in our sample, although the 

measure did demonstrate high rank-order stability and satisfactory concurrent validity (e.g., 

moderate correlations with adolescent-perceived criticism and depressive symptoms) over time. 

Generally, low reliability coefficients make it more difficult to find statistically significant paths, so 

our results may be an underestimation of the associations between maternal reports of criticism and 

adolescent-perceived criticism as well as psychopathological symptoms.  

Our results fit well with recent findings on associations between other aspects of parenting and 

adolescent anxiety and depressive symptoms that have found stronger child effects than parent 

effects when considering potential bidirectional associations (e.g., Branje et al., 2010; Van Eijck et al., 

2012; Wijsbroek et al., 2011). With respect to adolescent depressive symptoms, our results seem to 

suggest an ongoing downward spiral. Higher levels of a negative emotional climate between parents 

and adolescents appear to indirectly predict higher levels of later adolescent depressive symptoms, 

while at the same time adolescent depressive symptoms indirectly reinforce a negative emotional 

climate between parents and adolescents over time. The results seem to suggest a slightly different 

pattern with respect to adolescent GAD symptoms, where adolescent symptoms mainly appear to 

deteriorate the emotional climate between mothers and adolescents. Although these results may 

seem inconsistent with the described mean levels of maternal criticism, adolescent-perceived 
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higher levels of adolescent depressive and GAD symptoms appear to erode the parent-adolescent 

relationship over time.  

These results could have potential clinical implications, but we should be cautious in discussing 

these because this study was conducted in a community sample. Even though the term child effects 
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Mediating Role of Adolescent-Perceived Criticism 
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consider, as adolescents’ subjective experiences of criticism appeared to have a stronger influence 

on their symptoms of depression than the criticism they received according to their mothers. As 

formulated by Gecas and Schwalbe (1986, p. 42): “It is our perception of others’ attitude or behavior 

which are more consequential for our own attitudes and behavior than the actual attitudes or 

behavior of others”. Other researchers have suggested that adolescents may internalize (perceived) 

parental criticism as negative self-evaluation or self-criticism, which in turn is associated with 

increased depressive feelings (Bolton et al., 2009; Brewin, Andrews, & Furnham, 1996; Brewin, Firth-

Cozens, Furnham, & McManus, 1992). 

However, since we found stronger support for child effects than for parent effects in 

associations between maternal criticism and both adolescent depressive and GAD symptoms, this 

also points towards a critical role of adolescents’ subjective experiences of criticism in mothers’ 

views of their own criticism. These child effects are in line with suggestions that adolescent 

psychopathological symptoms may negatively affect perceptions of the self (Bolton et al., 2009) and 

the parent-adolescent relationship, which in turn may (further) deteriorate parents’ perceptions of 
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the parent-adolescent emotional climate (e.g., Bögels & Brechman-Toussaint, 2006; Yahav, 2007). It 

has been suggested that negative self-evaluations could predispose adolescents to process social 

experiences in a manner consistent with their self-worth, so that parental experiences are more 

likely to be interpreted as critical (Bolton et al., 2009). Adolescents may act upon these subjective 

negative appreciations of the parent-adolescent emotional climate, thereby reinforcing the existing 

critical emotional climate or negative parent-child interaction pattern. Mothers, in turn, likely react 

to this with increased criticism (i.e., relational erosion). On the other hand, adolescents’ negative 

appreciations of the parent-adolescent emotional climate may mirror objectively more difficult 

interactions with their parents because of their internalizing symptomatology (Bögels & Brechman-

Toussaint, 2006), thus explaining why these perceptions predict later mother-reported criticism (i.e., 

accurate adolescent perception of deteriorating parent-child interaction).  

Furthermore, we may have to consider this longitudinal prediction of maternal self-reported 

criticism by adolescent-perceived criticism less from a parent or child effects model, but instead 

more with respect to the entire estimated models (i.e., top parts of Figures 6.1 and 6.2), as there 

appeared to be an interesting dynamic interplay between maternal criticism and adolescents’ 

perceived criticism over time. This continuous reinforcement of the negative mother-adolescent 

emotional climate or interaction pattern over time, which is fueled by adolescent symptoms of 

depression or GAD, may indicate that a process of spillover occurs between mothers’ and 

adolescents’ (negative) appreciations of the parent-adolescent emotional climate. However, we do 

not know of any previous studies that have examined potential longitudinal bidirectional associations 

between adolescent perceptions and parental perceptions of parenting or the parent-child 

relationship, so future research is needed to further examine this association. Most importantly, our 

results on the mediating role of adolescent-perceived criticism suggest that researchers should 

recognize the importance of adolescents’ subjective perceptions of parenting. Although many efforts 

are often made to assess parenting practices as objectively as possible, adolescents’ subjective 

perceptions of parenting are clearly also important to consider when examining associations 

between aspects of the parent-adolescent relationship and adolescent mental health. 
 
 
Strengths and Limitations 
 

An important strength of our study was its 6-year longitudinal design, which allowed us to 

disentangle the direction of effects between maternal criticism and adolescent depressive and GAD 

symptoms from early to late adolescence. Another important strength of our study was the multi-

informant assessment of parental criticism, including independent reports of parental criticism by 

both mothers and adolescents. Considering both mothers’ and adolescents’ perceptions of parental 
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criticism allowed us to examine the dynamic interplay between maternal self-reported criticism and 

adolescents’ perceived parental criticism over time in association with adolescent depressive and 

GAD symptoms. Specifically, this allowed us to examine the potential mediating role of adolescent-

perceived criticism in associations between maternal criticism and adolescent depressive and GAD 

symptoms.  

Our results should, however, be considered in light of some limitations. First, the cross-lagged 

path models used in our study only allow for inferences about temporal associations, and we cannot 

draw any causal conclusions from these models. Second, all of the reported cross-lagged effects were 

small in terms of effect size. It is, however, important to consider that the reported models are 

complex in nature and that from this point of view it is fairly impressive to find even small one-year 

longitudinal cross-lagged effects after including one-year and two-year stability paths and six waves 

of within-wave correlations, thereby controlling for these associations. Third, our results are limited 

by a focus on maternal criticism only, and did not include paternal criticism. Future research should 

involve fathers, since previous research has shown that mothers and fathers uniquely contribute to 

the development and maintenance of children's anxiety (Bögels & Phares, 2008).  

Furthermore, our focus on adolescents from the general population limits the generalizability of 

our results to clinical populations. In addition, caution is necessary with the generalizability of our 

results to other (especially non-Western) populations since our sample only included ethnic Dutch 

adolescents. Even though our results could potentially have cross-cultural validity in other Western 

societies, the meaning of EE is likely to be influenced by a broad array of cultural factors that likely 

limit the generalizability of our results to non-Western societies (Bhugra & McKenzie, 2003; Jenkins & 

Karno, 1992). Finally, our sole reliance on questionnaires as method of assessment could be 

considered a limitation of the present study. Although the traditional assessment method of EE has 

been the Camberwell Family Interview (CFI; Vaughn & Leff, 1976), and to a lesser extent the Five 

Minute Speech Sample (FMSS; Magana et al., 1986) interview, Kavanagh (1992) has argued the EE 

concept should not rest on a single operationalization. The LEE questionnaire has been suggested as 

a good alternative assessment method in several reviews (e.g., Kazarian, 1992; Van Humbeeck, Van 

Audenhove, De Hert, Pieters, & Storms, 2002), though we acknowledge that interviews could provide 

important additional information regarding EE criticism. 
 
 
Conclusion 
 

Concluding, in this 6-year longitudinal community study we found preliminary support for a 

reciprocal effects model (i.e., both parent effects and child effects) with respect to maternal criticism 

and adolescent depressive symptoms, and a child effects model with respect to maternal criticism 



Chapter 6 

130 
 

the parent-adolescent emotional climate (e.g., Bögels & Brechman-Toussaint, 2006; Yahav, 2007). It 

has been suggested that negative self-evaluations could predispose adolescents to process social 

experiences in a manner consistent with their self-worth, so that parental experiences are more 

likely to be interpreted as critical (Bolton et al., 2009). Adolescents may act upon these subjective 

negative appreciations of the parent-adolescent emotional climate, thereby reinforcing the existing 

critical emotional climate or negative parent-child interaction pattern. Mothers, in turn, likely react 

to this with increased criticism (i.e., relational erosion). On the other hand, adolescents’ negative 

appreciations of the parent-adolescent emotional climate may mirror objectively more difficult 

interactions with their parents because of their internalizing symptomatology (Bögels & Brechman-

Toussaint, 2006), thus explaining why these perceptions predict later mother-reported criticism (i.e., 

accurate adolescent perception of deteriorating parent-child interaction).  

Furthermore, we may have to consider this longitudinal prediction of maternal self-reported 

criticism by adolescent-perceived criticism less from a parent or child effects model, but instead 

more with respect to the entire estimated models (i.e., top parts of Figures 6.1 and 6.2), as there 

appeared to be an interesting dynamic interplay between maternal criticism and adolescents’ 

perceived criticism over time. This continuous reinforcement of the negative mother-adolescent 

emotional climate or interaction pattern over time, which is fueled by adolescent symptoms of 

depression or GAD, may indicate that a process of spillover occurs between mothers’ and 

adolescents’ (negative) appreciations of the parent-adolescent emotional climate. However, we do 

not know of any previous studies that have examined potential longitudinal bidirectional associations 

between adolescent perceptions and parental perceptions of parenting or the parent-child 

relationship, so future research is needed to further examine this association. Most importantly, our 

results on the mediating role of adolescent-perceived criticism suggest that researchers should 

recognize the importance of adolescents’ subjective perceptions of parenting. Although many efforts 

are often made to assess parenting practices as objectively as possible, adolescents’ subjective 

perceptions of parenting are clearly also important to consider when examining associations 

between aspects of the parent-adolescent relationship and adolescent mental health. 
 
 
Strengths and Limitations 
 

An important strength of our study was its 6-year longitudinal design, which allowed us to 

disentangle the direction of effects between maternal criticism and adolescent depressive and GAD 

symptoms from early to late adolescence. Another important strength of our study was the multi-

informant assessment of parental criticism, including independent reports of parental criticism by 

both mothers and adolescents. Considering both mothers’ and adolescents’ perceptions of parental 

Adolescent Anxiety Development and the Parent-Adolescent Relationship 

131 
 

criticism allowed us to examine the dynamic interplay between maternal self-reported criticism and 

adolescents’ perceived parental criticism over time in association with adolescent depressive and 

GAD symptoms. Specifically, this allowed us to examine the potential mediating role of adolescent-

perceived criticism in associations between maternal criticism and adolescent depressive and GAD 

symptoms.  

Our results should, however, be considered in light of some limitations. First, the cross-lagged 

path models used in our study only allow for inferences about temporal associations, and we cannot 

draw any causal conclusions from these models. Second, all of the reported cross-lagged effects were 

small in terms of effect size. It is, however, important to consider that the reported models are 

complex in nature and that from this point of view it is fairly impressive to find even small one-year 

longitudinal cross-lagged effects after including one-year and two-year stability paths and six waves 

of within-wave correlations, thereby controlling for these associations. Third, our results are limited 

by a focus on maternal criticism only, and did not include paternal criticism. Future research should 

involve fathers, since previous research has shown that mothers and fathers uniquely contribute to 

the development and maintenance of children's anxiety (Bögels & Phares, 2008).  

Furthermore, our focus on adolescents from the general population limits the generalizability of 

our results to clinical populations. In addition, caution is necessary with the generalizability of our 

results to other (especially non-Western) populations since our sample only included ethnic Dutch 

adolescents. Even though our results could potentially have cross-cultural validity in other Western 

societies, the meaning of EE is likely to be influenced by a broad array of cultural factors that likely 

limit the generalizability of our results to non-Western societies (Bhugra & McKenzie, 2003; Jenkins & 

Karno, 1992). Finally, our sole reliance on questionnaires as method of assessment could be 

considered a limitation of the present study. Although the traditional assessment method of EE has 

been the Camberwell Family Interview (CFI; Vaughn & Leff, 1976), and to a lesser extent the Five 

Minute Speech Sample (FMSS; Magana et al., 1986) interview, Kavanagh (1992) has argued the EE 

concept should not rest on a single operationalization. The LEE questionnaire has been suggested as 

a good alternative assessment method in several reviews (e.g., Kazarian, 1992; Van Humbeeck, Van 

Audenhove, De Hert, Pieters, & Storms, 2002), though we acknowledge that interviews could provide 

important additional information regarding EE criticism. 
 
 
Conclusion 
 

Concluding, in this 6-year longitudinal community study we found preliminary support for a 

reciprocal effects model (i.e., both parent effects and child effects) with respect to maternal criticism 

and adolescent depressive symptoms, and a child effects model with respect to maternal criticism 

6



Chapter 6 

132 
 

and adolescent GAD symptoms. Furthermore, we found adolescent-perceived criticism to act as a 

significant mediator in these longitudinal associations. Overall, we thus found stronger support for 

child effects than parent effects in the longitudinal associations between maternal criticism and 

adolescent internalizing symptoms, including adolescents’ perception of parental criticism as a 

critical mediating variable. This study thereby further emphasizes the importance of examining 

potential child effects in addition to parent effects in associations between aspects of the parent-

child relationship and adolescent psychopathological symptoms, and suggests that higher levels of 

maternal criticism and higher levels of adolescent anxiety and depression do not only co-occur, but 

that higher levels of adolescent depressive and GAD symptoms appear to erode the parent-child 

relationship over time.  
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ABSTRACT 
 

There appear to be contradicting theories and empirical findings on the association between 

adolescent Social Anxiety Disorder (SAD) symptoms and cannabis use, suggesting potential risk as 

well as protective pathways. The aim of this 6-year longitudinal study was to further examine 

developmental processes underlying associations between adolescent SAD symptoms and cannabis 

use in adolescents from the general population, focusing on adolescents’ peer involvement as a 

potential explanatory pathway. Participants were 497 Dutch adolescents (57% boys; Mage = 13.03 at 

T1), who completed annual self-report questionnaires for 6 successive years. Cross-lagged panel 

analysis suggested that adolescent SAD symptoms negatively predicted adolescents’ involvement in 

the peer context one-year later and that lower levels of adolescents’ peer involvement predicted 

lower probabilities of using cannabis as well as lower frequency of cannabis use one-year later. Most 

importantly, significant longitudinal indirect effects suggested that reduced peer involvement played 

a role in longitudinal associations between adolescent SAD symptoms and lower probabilities of 

using cannabis. Overall, results from this study provide support for a protective function of SAD 

symptoms in association with cannabis use in adolescents from the general population, which may 

be partially explained by lower levels of peer involvement (suggesting increased social isolation) for 

adolescents with higher levels of SAD symptoms. More generally, results illustrate how 

developmental outcomes are dependent on the complex interplay of risk and promoting factors 

within the individual and in the social environment, which may lead to positive outcomes in one 

developmental domain and negative outcomes in another domain.  
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7.1 INTRODUCTION  
 

Social Anxiety Disorder (SAD) symptoms are one of the most prevalent manifestations of 

psychopathology during adolescence (Merikangas et al., 2010) and appear to be related to a wide 

range of negative developmental outcomes and psychosocial problems in adolescence and 

adulthood (including impairment in peer and romantic relationships, education, and occupation; 

Kingery, Erdley, Marshall, Whitaker, & Reuter, 2010; Schneier et al. 1994; Van Ameringen, Mancini, & 

Farvolden, 2003). Adolescence also goes together with a sharp increase in drug use, especially with 

respect to adolescents’ use of cannabis (Kosterman, Hawkins, Guo, Catalano, & Abbott, 2000). 

Adolescent substance use appears to be socially embedded (i.e., closely related to adolescents’ 

involvement with peers; Chassin et al., 2004; Oetting & Beauvais, 1986), and some experimentation 

with cannabis may be considered to be normative for this developmental period. At the same time, 

cannabis generally is adolescents’ first contact with illicit drugs and believed to be an important 

precursor of other illicit drug use (i.e., the gateway-hypothesis; Fergusson, Boden, & Horwood, 2006) 

and drug-related problems (e.g., Kalant, 2004; Lynskey & Hall, 2000). Given that cannabis is the most 

widely used illicit drug in adolescence (SAMHSA, 2012; Van Laar et al., 2011), SAD symptoms are 

among the most prevalent forms of adolescent psychopathology, and both have been related to a 

wide range of negative developmental outcomes, research on developmental processes underlying 

associations between SAD symptoms and cannabis use during adolescence is of great importance to 

researchers and clinicians alike.  

There appear to be contradicting theories and empirical findings regarding the association 

between SAD and cannabis use. While a specific relationship between SAD (vs. other anxiety disorder 

symptoms) and cannabis use has been suggested (e.g., Buckner et al., 2008), theory and empirical 

findings have suggested positive associations (i.e., a risk processes) as well as negative associations 

(i.e., a protective processes) between SAD symptoms and cannabis use. Theoretically, self-medication 

is the most commonly proposed risk process linking SAD symptoms and cannabis use. According to 

the self-medication hypothesis—which fits within the broader network of motivational (Cox & 

Klinger, 1988) and tension-reduction models (Conger, 1956), adolescents with high levels of SAD 

symptoms are motivated to use cannabis to cope with and alleviate their symptoms (Khantzian, 

1997) or because they anticipate that being under the influence of cannabis will make it easier to 

interact with peers. In contrast, according to the buffer perspective, the social impairment associated 

with SAD symptoms likely limits adolescents’ contact with peers and might thereby limit the 

availability of cannabis itself as well as exposure to peer influences and potential modeling of peer 

behavior (Oetting & Beauvais, 1986; Shedler & Block, 1990). In addition, high levels of fearful traits 

that are central to SAD symptoms may serve a protective function, as they go together with 
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overcontrolling tendencies and fear of engaging in (health) risk behaviors, such as cannabis use 

(Rapee & Coplan, 2010).  

Supporting both aforementioned theories, empirical studies have found SAD symptoms to both 

facilitate and protect against cannabis use. The bulk of research in line with a risk process is 

characterized by studies on psychiatric comorbidity rates in epidemiological samples (e.g., Agosti, 

Nunes, & Levin, 2002; Conway, Compton, Stinson, & Grant, 2006), studies that involve current 

cannabis users only (e.g., Buckner & Schmidt, 2009), studies that focus on cannabis use problems and 

dependence rather than use in itself (e.g., Buckner, Heimberg, Matthews, & Silgado, 2012), and 

studies with undergraduate or adult samples (see Morris, Stewart, & Ham, 2005, for a comparable 

discussion on associations between SAD symptoms and alcohol use). In contrast, the few cross-

sectional (Myers, Tomlinson, Aarons, & Stein, 2003) and longitudinal (Fröjd, Ranta, Kaltiala-Heino, & 

Marttunen, 2011; Nelemans et al., 2014) studies in adolescent community samples including 

dimensional measures of SAD and cannabis use have generally found negative associations between 

SAD and cannabis use. This line of research in adolescents from the general population has, however, 

received much less attention compared to the aforementioned extended research line involved with 

psychiatric co-occurrence between SAD and cannabis use (problems).  

Hence, there is a clear need to further examine associations between SAD symptoms and 

cannabis use in adolescent community samples, to better understand developmental processes that 

occur before SAD symptoms and cannabis use have reached problematic or clinical levels. Only few 

studies have applied prospective longitudinal designs starting in early adolescence (before exposure 

to cannabis generally takes place) with multiple assessments until late adolescence to examine how 

associations between SAD symptoms and cannabis use evolve during this entire developmental 

period. Moreover, there has been limited attention to how general processes of adolescence and 

developmental factors (e.g., increased focus on peers and social rewards) affect adolescent 

substance use patterns that may be related to later substance abuse and addiction.  

In light of the aforementioned theories that emphasize the social context of adolescent cannabis 

use, adolescents’ involvement in peer contexts likely plays an important role in associations between 

adolescent SAD symptoms and cannabis use. SAD symptoms are strongly associated with social 

impairment and negative peer outcomes (American Psychiatric Association, 2000; Kingery et al., 

2010; Schneier et al., 1994) and likely disrupt adolescents’ normative increasing involvement with 

peers (Brown & Larson, 2009). Peer interactions and relationships have great potential to contribute 

to positive development in adolescence (e.g., academic achievement, school adjustment, identity 

formation, and autonomy development) as well as adulthood (e.g., social functioning, mental health, 

and health-related quality of life)—the peer environment affords opportunities for adolescents to 

explore boundaries, to learn about themselves and the world outside of the family context, and to 
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practice social skills necessary for the establishment and maintenance of relationships with age-

similar individuals as well as acquiring other behavioral and emotional competencies (Brown & 

Larson, 2009; Bukowski, Buhrmester, & Underwood, 2011; Daddis, 2011; Rubin, Bukowski, & Parker, 

2006; Ryan, 2011). At the same time, however, adolescents’ involvement with peers is also a well-

established risk factor for adolescent cannabis use (Kuipers & De Zwart, 1999; Maxwell, 2002).  

In the present study, we therefore aimed to examine the developmental process through which 

SAD symptoms affect peer involvement and through peer involvement affect cannabis use in a 

community sample of adolescents followed from early to late adolescence. In line with the buffer 

hypothesis, we expected higher levels of adolescent SAD symptoms to predict lower levels of peer 

involvement, and lower levels of peer involvement to predict lower levels of adolescent cannabis 

use. Most importantly, we expected adolescents’ peer involvement to partially explain negative 

associations between adolescent SAD symptoms and cannabis use (i.e., statistically significant 

indirect effects).  

Compared to the categorical approaches most often used in previous studies, dimensional 

approaches have been suggested to provide a more reliable and valid assessment of 

psychopathology (Markon, Chmielewski, & Miller, 2011) and to be particularly useful in community 

samples. Furthermore, this study adds to the current literature by using an advanced statistical 

approach (i.e., Zero-Inflated Poisson model) to accurately capture the skewed and zero-inflated 

distribution of adolescent cannabis use. Finally, this study is one of the first to examine potential 

developmental processes underlying associations between adolescent SAD symptoms and cannabis 

use, by focusing on the role of adolescent peer involvement in these associations. This study thereby 

contributes to the understanding of how different developmental changes in adolescence may be 

interrelated over time and developmental processes underlying associations between adolescent 

SAD symptoms and cannabis use from early to late adolescence. 
 

 

7.2 METHOD 
 
 
Participants 
 

Participants were 497 adolescents (57% boys), with a mean age of 13.03 years (SD = 0.46) at the start 

of the study. Data for this study are part of the larger ongoing Research on Adolescent Development 

And Relationships (RADAR) project. All adolescents were ethnic Dutch and attended the first grade of 

secondary school (which is combined middle and high school in the Netherlands) at the start of the 

study. The majority of participants remained within the same secondary school for nearly the entire 



Chapter 7 
 

136 
 

overcontrolling tendencies and fear of engaging in (health) risk behaviors, such as cannabis use 

(Rapee & Coplan, 2010).  

Supporting both aforementioned theories, empirical studies have found SAD symptoms to both 

facilitate and protect against cannabis use. The bulk of research in line with a risk process is 

characterized by studies on psychiatric comorbidity rates in epidemiological samples (e.g., Agosti, 

Nunes, & Levin, 2002; Conway, Compton, Stinson, & Grant, 2006), studies that involve current 

cannabis users only (e.g., Buckner & Schmidt, 2009), studies that focus on cannabis use problems and 

dependence rather than use in itself (e.g., Buckner, Heimberg, Matthews, & Silgado, 2012), and 

studies with undergraduate or adult samples (see Morris, Stewart, & Ham, 2005, for a comparable 

discussion on associations between SAD symptoms and alcohol use). In contrast, the few cross-

sectional (Myers, Tomlinson, Aarons, & Stein, 2003) and longitudinal (Fröjd, Ranta, Kaltiala-Heino, & 

Marttunen, 2011; Nelemans et al., 2014) studies in adolescent community samples including 

dimensional measures of SAD and cannabis use have generally found negative associations between 

SAD and cannabis use. This line of research in adolescents from the general population has, however, 

received much less attention compared to the aforementioned extended research line involved with 

psychiatric co-occurrence between SAD and cannabis use (problems).  

Hence, there is a clear need to further examine associations between SAD symptoms and 

cannabis use in adolescent community samples, to better understand developmental processes that 

occur before SAD symptoms and cannabis use have reached problematic or clinical levels. Only few 

studies have applied prospective longitudinal designs starting in early adolescence (before exposure 

to cannabis generally takes place) with multiple assessments until late adolescence to examine how 

associations between SAD symptoms and cannabis use evolve during this entire developmental 

period. Moreover, there has been limited attention to how general processes of adolescence and 

developmental factors (e.g., increased focus on peers and social rewards) affect adolescent 

substance use patterns that may be related to later substance abuse and addiction.  

In light of the aforementioned theories that emphasize the social context of adolescent cannabis 

use, adolescents’ involvement in peer contexts likely plays an important role in associations between 

adolescent SAD symptoms and cannabis use. SAD symptoms are strongly associated with social 

impairment and negative peer outcomes (American Psychiatric Association, 2000; Kingery et al., 

2010; Schneier et al., 1994) and likely disrupt adolescents’ normative increasing involvement with 

peers (Brown & Larson, 2009). Peer interactions and relationships have great potential to contribute 

to positive development in adolescence (e.g., academic achievement, school adjustment, identity 

formation, and autonomy development) as well as adulthood (e.g., social functioning, mental health, 

and health-related quality of life)—the peer environment affords opportunities for adolescents to 

explore boundaries, to learn about themselves and the world outside of the family context, and to 
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practice social skills necessary for the establishment and maintenance of relationships with age-

similar individuals as well as acquiring other behavioral and emotional competencies (Brown & 

Larson, 2009; Bukowski, Buhrmester, & Underwood, 2011; Daddis, 2011; Rubin, Bukowski, & Parker, 

2006; Ryan, 2011). At the same time, however, adolescents’ involvement with peers is also a well-

established risk factor for adolescent cannabis use (Kuipers & De Zwart, 1999; Maxwell, 2002).  

In the present study, we therefore aimed to examine the developmental process through which 

SAD symptoms affect peer involvement and through peer involvement affect cannabis use in a 

community sample of adolescents followed from early to late adolescence. In line with the buffer 

hypothesis, we expected higher levels of adolescent SAD symptoms to predict lower levels of peer 

involvement, and lower levels of peer involvement to predict lower levels of adolescent cannabis 

use. Most importantly, we expected adolescents’ peer involvement to partially explain negative 

associations between adolescent SAD symptoms and cannabis use (i.e., statistically significant 

indirect effects).  

Compared to the categorical approaches most often used in previous studies, dimensional 

approaches have been suggested to provide a more reliable and valid assessment of 

psychopathology (Markon, Chmielewski, & Miller, 2011) and to be particularly useful in community 

samples. Furthermore, this study adds to the current literature by using an advanced statistical 

approach (i.e., Zero-Inflated Poisson model) to accurately capture the skewed and zero-inflated 

distribution of adolescent cannabis use. Finally, this study is one of the first to examine potential 

developmental processes underlying associations between adolescent SAD symptoms and cannabis 

use, by focusing on the role of adolescent peer involvement in these associations. This study thereby 

contributes to the understanding of how different developmental changes in adolescence may be 

interrelated over time and developmental processes underlying associations between adolescent 

SAD symptoms and cannabis use from early to late adolescence. 
 

 

7.2 METHOD 
 
 
Participants 
 

Participants were 497 adolescents (57% boys), with a mean age of 13.03 years (SD = 0.46) at the start 

of the study. Data for this study are part of the larger ongoing Research on Adolescent Development 

And Relationships (RADAR) project. All adolescents were ethnic Dutch and attended the first grade of 

secondary school (which is combined middle and high school in the Netherlands) at the start of the 

study. The majority of participants remained within the same secondary school for nearly the entire 
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study. Family SES was medium/high for 89.2% of the adolescents. Sample attrition was low across 

waves, with 425 of the 497 adolescents still participating at the sixth measurement wave (i.e., 

cumulative retention rate of 85.5%). Adolescents participating at all waves were slightly younger 

than those dropping out of the study, F(1, 495) = 6.61, p = 0.01, η2 = 0.01, but there were no 

significant differences in gender, χ2(1) = 0.60, p = 0.44, Cramer V = 0.04, or SAD symptoms, peer 

involvement, and cannabis use at the start of the study, F(3, 465) = 0.30, p = 0.83, η2 < 0.01. Little’s 

Missing Completely at Random test showed a normed χ2 (χ2/df) of 1.51, suggesting good fit between 

sample scores with and without imputation (Bollen, 1989). Missing item values were estimated in 

SPSS, using Expectation Maximization. Remaining missing data were handled in Mplus by Full 

Information Maximum Likelihood (Muthén & Muthén, 1998-2012).  
 
 
Procedure 
 

Participants were recruited from randomly selected schools in the western and central regions of the 

Netherlands. Before the start of the study, participants and their parents received a complete 

description of the study and 70% of the selected families provided active written informed consent 

(N = 497). The final RADAR sample consisted of only one adolescent (with some exceptions including 

two adolescents) from every school. Each year for 6 successive years, adolescents completed annual 

self-report questionnaires during a home visit. Participants received a small monetary compensation 

(€40, approximately US $53) for every wave they completed the questionnaires. This study was 

approved by the board of the local research institute and by the Medical Ethical Committee of the 

Utrecht Medical Centre, the Netherlands. 
 
 
Measures 
 

Social anxiety symptoms. We used the 4-item SAD subscale of the Dutch version of the original 38-

item Screen for Child Anxiety Related Emotional Disorders (SCARED; Birmaher et al., 1997; Hale, 

Raaijmakers, Muris, & Meeus, 2005) to assess adolescent SAD symptoms. Adolescents rated the 

items on a 3-point scale, ranging from 1 (almost never) to 3 (often). A sample item includes “I feel 

nervous with people I don’t know well”. In this study, reliability of the SAD subscale was good 

(Cronbach α = 0.78-0.86). Psychometric properties of the SCARED have shown to be good in previous 

studies (Birmaher et al., 1997, 1999; Hale et al., 2005; Hale, Crocetti, Raaijmakers, & Meeus, 2011). 
 

Peer involvement. We measured adolescents’ peer involvement by asking participants about their 

time spent with peers on weekdays and in the weekend with the 5-item subscale of the 

“Questionnaire on Peer Relationships” (Weerman & Smeenk, 2005). Adolescents rated the items on 
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a 3-point scale, ranging from 1 (indicating low peer involvement) to 3 (indicating high peer 

involvement). Sample items included “How often do you meet with your peers in the weekend 

(Saturday and Sunday)?” and “How much time do you spend with your peers on weekdays after 

school time?”. In this study, reliability of the peer involvement subscale was acceptable (Cronbach α 

= 0.67-0.72).  
 

Cannabis use. One item was used to measure adolescents’ cannabis use: “In the past 12 months, 

how often have you used weed, marihuana or hashish?”. Adolescents rated the item on a 14-point 

scale, ranging from 0 (zero times) to 13 (40 times or more).  
 
 
Statistical Analysis 
 

We constructed a longitudinal cross-lagged panel model using 6 years of data on adolescent SAD 

symptoms, peer involvement, and cannabis use in Mplus 7.11 (Muthén & Muthén, 1998-2012). 

Maximum likelihood estimation with standard errors and chi square robust to non-normality was 

used (MLR estimator). Since the distribution of cannabis use was highly positively skewed with many 

adolescents reporting zero-use of cannabis in the past 12 months (especially in early adolescence), 

we used a Zero-Inflated Poisson (ZIP; Atkins & Gallop, 2007) model to accurately capture this 

distribution. ZIP modeling is appropriate for count variables involving infrequent events, such as 

adolescent cannabis use, and conceptualizes the occurrence (yes/no) and frequency of cannabis use 

as separate but interrelated aspects that are estimated by separate equations within one statistical 

model. Thereby, we were able to examine how adolescent SAD symptoms and peer involvement 

were related to (1) the probability of using cannabis (yes/no; referred to as cannabis non-use) and (2) 

the frequency of use for cannabis users (referred to as cannabis frequency).  

Our model included autoregressive paths for adolescent SAD symptoms, peer involvement, and 

cannabis frequency, concurrent relations between SAD symptoms and peer involvement, and all 

possible one-year cross-lagged paths between adolescent SAD symptoms, peer involvement, 

cannabis non-use, and cannabis frequency (including all reverse cross-lagged paths). Sex was 

included as a covariate. For reasons of parsimony, all longitudinal parameters were constrained to be 

time invariant. Because fit indices such as CFI and RMSEA were not available for our ZIP models, we 

compared our fully constrained baseline model to more complex (i.e., where certain cross-paths 

were freely estimated over time) and more parsimonious models (i.e., where certain cross-paths 

were trimmed from the model) based on differences in SSA BIC and Satorra-Bentler scaled χ2-

difference tests (Satorra & Bentler, 2001) to get an idea of relative fit to alternative models. 

Standardized coefficients are not available using ZIP modeling because zero-inflated variables have 

no (residual) variance parameter, so only unstandardized results are presented. All estimations of the 
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Measures 
 

Social anxiety symptoms. We used the 4-item SAD subscale of the Dutch version of the original 38-

item Screen for Child Anxiety Related Emotional Disorders (SCARED; Birmaher et al., 1997; Hale, 

Raaijmakers, Muris, & Meeus, 2005) to assess adolescent SAD symptoms. Adolescents rated the 

items on a 3-point scale, ranging from 1 (almost never) to 3 (often). A sample item includes “I feel 

nervous with people I don’t know well”. In this study, reliability of the SAD subscale was good 

(Cronbach α = 0.78-0.86). Psychometric properties of the SCARED have shown to be good in previous 

studies (Birmaher et al., 1997, 1999; Hale et al., 2005; Hale, Crocetti, Raaijmakers, & Meeus, 2011). 
 

Peer involvement. We measured adolescents’ peer involvement by asking participants about their 

time spent with peers on weekdays and in the weekend with the 5-item subscale of the 

“Questionnaire on Peer Relationships” (Weerman & Smeenk, 2005). Adolescents rated the items on 
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a 3-point scale, ranging from 1 (indicating low peer involvement) to 3 (indicating high peer 

involvement). Sample items included “How often do you meet with your peers in the weekend 

(Saturday and Sunday)?” and “How much time do you spend with your peers on weekdays after 

school time?”. In this study, reliability of the peer involvement subscale was acceptable (Cronbach α 

= 0.67-0.72).  
 

Cannabis use. One item was used to measure adolescents’ cannabis use: “In the past 12 months, 

how often have you used weed, marihuana or hashish?”. Adolescents rated the item on a 14-point 

scale, ranging from 0 (zero times) to 13 (40 times or more).  
 
 
Statistical Analysis 
 

We constructed a longitudinal cross-lagged panel model using 6 years of data on adolescent SAD 

symptoms, peer involvement, and cannabis use in Mplus 7.11 (Muthén & Muthén, 1998-2012). 

Maximum likelihood estimation with standard errors and chi square robust to non-normality was 

used (MLR estimator). Since the distribution of cannabis use was highly positively skewed with many 

adolescents reporting zero-use of cannabis in the past 12 months (especially in early adolescence), 

we used a Zero-Inflated Poisson (ZIP; Atkins & Gallop, 2007) model to accurately capture this 

distribution. ZIP modeling is appropriate for count variables involving infrequent events, such as 

adolescent cannabis use, and conceptualizes the occurrence (yes/no) and frequency of cannabis use 

as separate but interrelated aspects that are estimated by separate equations within one statistical 

model. Thereby, we were able to examine how adolescent SAD symptoms and peer involvement 

were related to (1) the probability of using cannabis (yes/no; referred to as cannabis non-use) and (2) 

the frequency of use for cannabis users (referred to as cannabis frequency).  

Our model included autoregressive paths for adolescent SAD symptoms, peer involvement, and 

cannabis frequency, concurrent relations between SAD symptoms and peer involvement, and all 

possible one-year cross-lagged paths between adolescent SAD symptoms, peer involvement, 

cannabis non-use, and cannabis frequency (including all reverse cross-lagged paths). Sex was 

included as a covariate. For reasons of parsimony, all longitudinal parameters were constrained to be 

time invariant. Because fit indices such as CFI and RMSEA were not available for our ZIP models, we 

compared our fully constrained baseline model to more complex (i.e., where certain cross-paths 

were freely estimated over time) and more parsimonious models (i.e., where certain cross-paths 

were trimmed from the model) based on differences in SSA BIC and Satorra-Bentler scaled χ2-

difference tests (Satorra & Bentler, 2001) to get an idea of relative fit to alternative models. 

Standardized coefficients are not available using ZIP modeling because zero-inflated variables have 

no (residual) variance parameter, so only unstandardized results are presented. All estimations of the 
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longitudinal indirect effects were based on the Mplus estimation of indirect effects (Muthén & 

Muthén, 2012).1 
 

 

7.3 RESULTS 
 
 
Descriptive Statistics 
 

Table 7.1 provides an overview of means and standard deviations of all study variables over the study 

period of 6 years. Rank-order stability between successive waves was moderate to high for all study 

variables, with correlations ranging between 0.50 and 0.72 for SAD symptoms, between 0.54 and 

0.60 for peer involvement, and between 0.42 and 0.80 for cannabis use. Furthermore, within-wave 

correlations ranged between -0.13 and -0.20 for SAD symptoms and peer involvement, between 0.13 

and 0.27 for peer involvement and cannabis use, and between -0.01 and -0.09 for SAD symptoms and 

cannabis use.2  

In line with previous suggestions (e.g., Kosterman et al., 2000), cannabis use appeared to be 

nearly absent in early adolescence but steeply increased throughout adolescence. More specifically, 

at the start of our study (when adolescents were approximately 13 years old) only 2% of adolescents 

reported having used cannabis at least once in the past 12 months, whereas by the end of our study 

(when adolescents were approximately 18 years old) 37% of adolescents reported having used 

cannabis at least once in the past 12 months. Adolescents’ cannabis frequency also increased over 

time. At the start of our study, approximately 50% of adolescent cannabis users reported having used 

cannabis only once in the past 12 months, whereas by the end of our study 84% of adolescent 

cannabis users reported having used cannabis more than once in the past 12 months. 
 
 
Adolescent SAD Symptoms, Peer Involvement, and Cannabis Use 
 

Freeing all parameters of interest (i.e., all one-year cross-lagged paths) in our model did not 

significantly improve the model fit, Δχ2
SB(32) = 22.21, p = 0.90, so we kept all parameters constrained 

to be time invariant for reasons of parsimony (Kline, 2005). Trimming the insignificant cross-lagged 

paths between SAD symptoms and cannabis frequency from our model did not result in a 

significantly worse model fit, Δχ2
SB(2) = 1.63, p = 0.44, so we retained the trimmed model.  

                                                           
1  Maximum likelihood estimation with standard errors and chi square robust to non-normality (MLR) corrects 
standard errors of estimates in a comparable manner as bootstrapping does. Bootstrapped effects are 
therefore not available in Mplus in combination with MLR estimation (Muthén & Muthén, 1998-2012). 
2    A full correlation matrix is available from the first author on request. 
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longitudinal indirect effects were based on the Mplus estimation of indirect effects (Muthén & 

Muthén, 2012).1 
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Table 7.1 provides an overview of means and standard deviations of all study variables over the study 

period of 6 years. Rank-order stability between successive waves was moderate to high for all study 
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correlations ranged between -0.13 and -0.20 for SAD symptoms and peer involvement, between 0.13 

and 0.27 for peer involvement and cannabis use, and between -0.01 and -0.09 for SAD symptoms and 

cannabis use.2  

In line with previous suggestions (e.g., Kosterman et al., 2000), cannabis use appeared to be 

nearly absent in early adolescence but steeply increased throughout adolescence. More specifically, 

at the start of our study (when adolescents were approximately 13 years old) only 2% of adolescents 

reported having used cannabis at least once in the past 12 months, whereas by the end of our study 

(when adolescents were approximately 18 years old) 37% of adolescents reported having used 

cannabis at least once in the past 12 months. Adolescents’ cannabis frequency also increased over 

time. At the start of our study, approximately 50% of adolescent cannabis users reported having used 

cannabis only once in the past 12 months, whereas by the end of our study 84% of adolescent 

cannabis users reported having used cannabis more than once in the past 12 months. 
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Freeing all parameters of interest (i.e., all one-year cross-lagged paths) in our model did not 

significantly improve the model fit, Δχ2
SB(32) = 22.21, p = 0.90, so we kept all parameters constrained 

to be time invariant for reasons of parsimony (Kline, 2005). Trimming the insignificant cross-lagged 

paths between SAD symptoms and cannabis frequency from our model did not result in a 

significantly worse model fit, Δχ2
SB(2) = 1.63, p = 0.44, so we retained the trimmed model.  

                                                           
1  Maximum likelihood estimation with standard errors and chi square robust to non-normality (MLR) corrects 
standard errors of estimates in a comparable manner as bootstrapping does. Bootstrapped effects are 
therefore not available in Mplus in combination with MLR estimation (Muthén & Muthén, 1998-2012). 
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In this final cross-lagged panel model (see Figure 7.1), girls reported higher levels of SAD 

symptoms, b = 0.10, 95% CI = [0.06, 0.13], p < 0.001; a higher probability of cannabis non-use, b = 

0.67, OR = 1.95, 95% CIOR = [1.38, 2.80], p < 0.001; and lower cannabis frequency, b = -0.19, 95% CI = 

[-0.33, -0.05], p = 0.01, compared to boys. There were no significant differences between boys and 

girls in peer involvement, b = -0.02, 95% CI = [-0.04, 0.01], p = 0.19.3 With respect to our research 

aim, SAD symptoms significantly predicted lower peer involvement one-year later, b = -0.04, 95% CI =  

[-0.07, -0.01], p = 0.02. In turn, peer involvement significantly predicted a lower probability of 

cannabis non-use one-year later, b = -1.61, OR = 0.20, 95% CIOR = [0.13, 0.30], p < 0.001, and higher 

cannabis frequency one-year later, b = 0.23, 95% CI = [0.02, 0.44], p = 0.04. Most importantly, there 

appeared to be significant indirect effects from adolescent SAD symptoms via adolescents’ peer 

involvement one-year later to adolescent cannabis non-use two-years later, b = 0.06, 95% CI = [0.01, 

0.11], p = 0.03, but not to cannabis frequency, b = -0.01, 95% CI = [-0.02, 0.00], p = 0.11. 

The aforementioned effects were found while controlling for reverse effects of cannabis 

frequency predicting higher peer involvement one-year later, b = 0.01, 95% CI = [0.00, 0.01], p = 

0.001, and peer involvement predicting lower SAD symptoms one-year later, b = -0.07, 95% CI =        

[-0.12, -0.03], p = 0.002. Effects from peer involvement to cannabis frequency one-year later were 

significantly stronger than the reverse effects, Wald χ2(1) = 4.14, p = 0.04, whereas effects from SAD 

symptoms to peer involvement one-year later were not significantly different from the reverse 

effects, Wald χ2(1) = 2.36, p = 0.12. 
 

 

7.4 DISCUSSION 
 

This 6-year longitudinal community study aimed to further examine developmental processes 

underlying longitudinal associations between adolescent SAD symptoms and cannabis use in a 

community sample of adolescents followed from early to late adolescence, by focusing on the 

potential role of peer involvement in these associations. Our results suggest that adolescent SAD 

symptoms longitudinally predicted lower levels of  peer involvement and that  lower levels of  peer  

                                                           
3 Using multigroup analyses, we also explored potential moderation by sex of the longitudinal associations in 
the final cross-lagged panel model. These results should however be interpreted with caution, as the 
cases/parameter ratio (1/6) suggested that these complex models actually require a much larger sample size 
for reliable estimation (Kline, 2005, p. 111). Results suggested no significant moderation of the cross-lagged 
paths, with the exception of higher peer involvement predicting a lower probability of cannabis non-use for 
girls, b = -2.13, p < .001, compared to boys, b = -1.23, p < .001; Wald χ2(1) = 4.38, p = 0.04. This also implied 
stronger indirect effects from SAD symptoms, via peer involvement, to cannabis non-use for girls, b = 0.07, 95% 
CI = [0.00, 0.14], p = 0.04, compared to boys, b = 0.04, 95% CI = [0.00, 0.08], p = 0.04. 
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Figure 7.1. Unstandardized longitudinal associations between adolescent SAD symptoms, adolescent peer 
involvement, and adolescent cannabis non-use and cannabis frequency over time. This model includes 
concurrent associations and sex as a covariate. SAD = Social Anxiety Disorder. 
 

 

 

involvement in turn longitudinally predicted lower levels of cannabis use (Figure 7.1). Most 

importantly, significant indirect effects suggested that lower levels of peer involvement may partially 

explain negative associations between SAD symptoms and cannabis use during adolescence. These 

results are in line with the buffer hypothesis (vs. the self-medication hypothesis), by portraying a 

developmental process in which SAD symptoms appear to precede lower levels of peer involvement 

and through this predict lower levels of cannabis use in adolescents from the general population. 

More generally, our results illustrate the complex interplay of risk and promoting factors within the 
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In this final cross-lagged panel model (see Figure 7.1), girls reported higher levels of SAD 

symptoms, b = 0.10, 95% CI = [0.06, 0.13], p < 0.001; a higher probability of cannabis non-use, b = 
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7.4 DISCUSSION 
 

This 6-year longitudinal community study aimed to further examine developmental processes 

underlying longitudinal associations between adolescent SAD symptoms and cannabis use in a 

community sample of adolescents followed from early to late adolescence, by focusing on the 

potential role of peer involvement in these associations. Our results suggest that adolescent SAD 

symptoms longitudinally predicted lower levels of  peer involvement and that  lower levels of  peer  

                                                           
3 Using multigroup analyses, we also explored potential moderation by sex of the longitudinal associations in 
the final cross-lagged panel model. These results should however be interpreted with caution, as the 
cases/parameter ratio (1/6) suggested that these complex models actually require a much larger sample size 
for reliable estimation (Kline, 2005, p. 111). Results suggested no significant moderation of the cross-lagged 
paths, with the exception of higher peer involvement predicting a lower probability of cannabis non-use for 
girls, b = -2.13, p < .001, compared to boys, b = -1.23, p < .001; Wald χ2(1) = 4.38, p = 0.04. This also implied 
stronger indirect effects from SAD symptoms, via peer involvement, to cannabis non-use for girls, b = 0.07, 95% 
CI = [0.00, 0.14], p = 0.04, compared to boys, b = 0.04, 95% CI = [0.00, 0.08], p = 0.04. 
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Figure 7.1. Unstandardized longitudinal associations between adolescent SAD symptoms, adolescent peer 
involvement, and adolescent cannabis non-use and cannabis frequency over time. This model includes 
concurrent associations and sex as a covariate. SAD = Social Anxiety Disorder. 
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Adolescent SAD Symptoms, Peer Involvement, and Cannabis Use 
 

In line with previous research, our descriptive results suggested an increase in both the use (vs. non-

use) of cannabis and the frequency of cannabis use during adolescence. Higher levels of SAD 

symptoms were however longitudinally associated with higher probabilities of cannabis non-use and 

lower frequencies of cannabis use throughout adolescence, partially via lower levels of peer 

involvement. These results portray a developmental process in which adolescent SAD symptoms 

appear to interfere with adolescents’ involvement in the peer context (suggesting more social 

isolation) and consequently reduce adolescents’ cannabis use in the general population. Since 

engagement in health risk behaviors during adolescence, including first contact and experimentation 

with cannabis, typically takes place in the peer context, opportunities for these experiences may be 

limited for adolescents with higher levels of SAD symptoms (e.g., Engels & Ter Bogt, 2001; Oetting & 

Beauvais, 1986; Shedler & Block, 1990). These results are in line with the hypothesis that the 

inhibitory or protective role of adolescent SAD symptoms on cannabis use may be related to the 

social impairments that go together with high levels of SAD symptoms, on top of the individual 

impairments (i.e., fearful traits) that characterize SAD symptoms (Rapee & Coplan, 2010). 

Interestingly, these associations (including the indirect effects) were found while controlling for 

longitudinal reverse positive effects from cannabis use to peer involvement and negative effects 

from peer involvement to SAD symptoms. In addition, paths could be constrained to be time 

invariant, suggesting that these processes are similar throughout adolescence. Moreover, adolescent 

SAD symptoms were indirectly associated with cannabis non-use over time, via peer involvement, 

but not significantly to adolescents’ frequency of use. These results suggest that adolescent SAD 

symptoms and involvement with peers may play a different role in different aspects of adolescents’ 

involvement with cannabis (e.g., non-use versus frequency of use), with a potentially stronger role of 

these factors in the initiation and occurrence of cannabis use rather than the frequency of use. We 

should, however, note that all associations were in the expected direction, and we cannot rule out 

that a lack of power might have influenced our results. 

Since our results are in line with the buffer hypothesis, this seems to suggest that as problematic 

as high levels of SAD symptoms clearly are (e.g., Kingery et al., 2010; Schneier et al. 1994; Van 

Ameringen et al., 2003), high levels of SAD symptoms are not “all bad” for adolescents from the 

general population, as they seem to prevent from engaging in risky behaviors such as (early) cannabis 

use. These findings may have some implications for understanding human development in general, 

as they suggest that factors affecting human development are not inherently positive/promoting or 

negative/risk-related, but are so only in relation to the (developmental) outcome being studied. So 

even though SAD symptoms appear to be generally related to negative developmental outcomes 

(e.g., Kingery et al., 2010; Schneier et al. 1994; Van Ameringen et al., 2003) and peer relationships to 
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positive developmental outcomes (e.g., Brown & Larson, 2009; Bukowski et al., 2011; Daddis, 2011; 

Rubin et al., 2006; Ryan, 2011), this does not make these factors fundamentally risk or promoting 

factors for all domains of development (one of the key assumptions of developmental 

psychopathology; Cicchetti, & Rogosch, 2002). Also, individuals select into environments based on 

their individual and psychological characteristics. By these social selection processes, individuals with 

characteristics that may be considered risk factors might still select into certain environments that 

may function as a buffer to their initial risk status.  

Furthermore, even though this developmental outcome with respect to cannabis use may seem 

healthier for adolescents with higher levels of SAD symptoms, this is not necessarily the case. Risk 

behaviors, including cannabis use, appear to be part of normal adolescent development. Many of 

these risk behaviors represent healthy exploration and experimentation and engaging in these 

behaviors likely contains elements of positive peer interaction and social adjustment as well (Engels 

& Ter Bogt, 2001; Griffith-Lendering et al., 2011; Shedler & Block, 1990). From this point of view, the 

non-use of cannabis by adolescents with higher levels of SAD symptoms may be the result of reduced 

normative adolescent exploration and experimentation as well as dysfunctional peer relationships or 

social isolation, and thereby a potential indication of maladjustment. The peer context not only 

provides adolescents with many new social experiences, but peer relationships have been shown to 

be important for a wide range of developmental outcomes by providing opportunities for 

adolescents to explore boundaries, to learn about themselves and the world outside of the family 

context, and to practice social skills necessary for the establishment and maintenance of 

relationships with age-similar individuals as well as acquiring other behavioral and emotional 

competencies (Brown & Larson, 2009; Bukowski et al., 2011; Daddis, 2011; Rubin et al., 2006; Ryan, 

2011). Adolescents with high levels of SAD symptoms may thus in general miss out on peer-related 

experiences—including prosocial ones—that are important for both their concurrent and future 

adjustment in many areas.  

In addition, the inhibitory effect of high SAD symptoms is likely not limited to cannabis use only, 

but likely translates to many other important areas of functioning, since exploration and 

experimentation is normative in many other aspects of adolescent development, such as different 

aspects of identity (e.g., intra- and interpersonal, academic, occupational) and self-concept clarity. 

SAD symptoms may thus not only limit adolescents’ engagement in risky behaviors, but also in other 

developmentally appropriate behaviors. Therefore, even though our results may seem to suggest 

better developmental outcomes for adolescents with higher levels of SAD symptoms regarding 

cannabis use, this is not necessarily the case when considering developmentally appropriate tasks 

and challenges during adolescence. This again illustrates that there is a complex interplay of 

individual   and  social risk  and   promoting  factors  which  may  lead  to   positive  outcomes  in   one 
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developmental domain and negative outcomes in another domain. 
 
 
Strengths, Limitations, and Future Research 
 

In research on associations between SAD symptoms and cannabis use there has been only limited 

attention to adolescents from the general population, while this study and other studies (e.g., Fröjd 

et al., 2011; Myers et al., 2003) suggest that results from clinical and adult samples may have been 

incorrectly assumed to generalize to adolescent community samples. An important strength of the 

present study is its 6-year prospective longitudinal design, covering the full age period from early to 

late adolescence. Whereas most previous research has been cross-sectional and thereby limited in 

their ability to examine developmental processes and developmental order between adolescent SAD 

symptoms and cannabis use, our study did allow for the exploration of these developmental issues 

throughout adolescence. In addition, we focused on adolescent peer involvement as potentially 

underlying longitudinal associations between adolescent SAD symptoms and cannabis use. By 

focusing on two factors that are generally considered to be an individual risk (i.e., adolescent SAD 

symptoms) or a social facilitation (i.e., adolescents’ involvement with peers) for development, our 

study shows that these factors may interact in a complex manner during human development, with a 

risk factor still being able to predict better outcomes depending on the predicted developmental 

outcome or developmental domain. Finally, our ZIP model correctly dealt with the skewed and zero-

inflated distribution of adolescent cannabis use as well as distinguished between different aspects of 

use (i.e., cannabis non-use and frequency of use). 

Our results should however be considered in light of some limitations. First, cross-lagged panel 

modeling only allows for inferences about temporal associations, and we cannot draw any causal 

conclusions from these models. Second, we exclusively relied on adolescent self-reports. A multi-

informant approach, such as including parent or peer reports, could provide important additional 

information regarding associations between adolescent SAD symptoms, peer involvement, and 

cannabis use. However, as adolescents appear to be better judges of their own anxiety symptoms 

than, for example, parents (Cosi, Canals, Hernández-Martinez, & Vigil-Colet, 2010; Stallings & March, 

1995), adolescents remain essential informants. Third, we used a rather global assessment of 

adolescents’ peer experiences, by focusing on adolescents’ time spend with peers. Future research 

may want to conduct a more in-depth investigation of the role of adolescents’ involvement with 

peers in relation to SAD symptoms and cannabis use, as well as examine other potentially important 

processes underlying the association between these two constructs. Fourth, considering the many 

studies providing support for a risk process between SAD symptoms and (problematic) cannabis use 

(i.e., self-medication hypothesis), the protective processes found in the present study may apply only 
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to (1) adolescents, (2) from the general population, (3) including current users and non-users of 

cannabis as well as adolescents which have and have not initiated cannabis use yet, (4) with 

relatively low levels of SAD symptoms as well as cannabis use. High SAD symptoms in adolescents 

from the general population may act as a protective factor initially, but as development goes awry 

and SAD symptoms and/or cannabis use reach more problematic levels this may “activate” some of 

the risk processes suggested by the self-medication hypothesis. Moreover, some have suggested that 

processes in line with the self-medication hypothesis may not emerge until adulthood (Colder et al., 

2013). This argues for the importance of studying associations between developmental factors 

throughout development, because certain factors (such as SAD symptoms) may act as a buffering 

factor in one developmental period but may constitute a risk factor in another period. In addition, 

certain developmental processes relating factors to developmental outcomes may be more salient in 

one developmental period (e.g., the peer context during adolescence) than in other periods. 

Finally, even though Dutch policies regarding cannabis use could be considered fairly permissive 

in comparison to other countries, nationally representative numbers suggest that Dutch adolescents’ 

cannabis use is not above average compared to other European countries and even lower than 

adolescents’ cannabis use in the United States (Van Laar et al., 2011). Also, our results are in line with 

studies from other countries that have found preliminary support for negative associations between 

SAD symptoms and cannabis use in adolescent community samples (e.g., Fröjd et al., 2011; Myers et 

al., 2003). Therefore, we believe that our results are not necessarily limited to Dutch adolescents’ 

from the general population, but may apply to adolescents in other Western countries as well. 
 
 
Conclusion 
 

Results from the present study describe a developmental process in which adolescent SAD symptoms 

appear to limit peer involvement and consequently reduce adolescent cannabis use in the general 

population. This developmental process is in line with the buffer hypothesis (vs. the self-medication 

hypothesis), by suggesting that high levels of SAD symptoms may protect adolescents in the general 

population from (early) cannabis use. As discussed, we should however be cautious in interpreting 

this finding as purely positive. Not only is experimentation with (health) risk behaviors, including 

cannabis use, part of normal adolescent development and does it contain elements of positive peer 

interaction and social adjustment, but the inhibitory effects of high levels of SAD symptoms are likely 

not limited to adolescents’ engagement in risky behaviors only but also reduce developmentally 

appropriate behaviors in adolescents. Overall, our results illustrate the complex interplay of risk and 

promoting factors within the individual and in the social environment, which may lead to positive 

outcomes in one developmental domain and negative outcomes in another domain. 
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GENERAL DISCUSSION 
 

The general aim of this dissertation was to extend current knowledge on the development of 

adolescent anxiety, by (1) examining developmental patterns of anxiety and individual differences in 

these patterns from childhood throughout adolescence, as well as concurrent associations with 

psychosocial functioning in several other domains, (2) exploring individual vulnerabilities that may be 

associated with the development of adolescent anxiety, and (3) examining how aspects of 

adolescents’ relationships with parents and peers (i.e., social processes) are associated with the 

development of adolescent anxiety. This concluding Chapter provides a short summary of the main 

findings in this dissertation (see also Table 8.1), a general discussion of the implications of these 

findings, strengths and limitations of this dissertation, potential directions for future research, and 

some concluding remarks. 
 

 

8.1 SUMMARY OF MAIN FINDINGS 
 
 
(1) Developmental Patterns of Adolescent Anxiety and Associated Psychosocial Functioning  
 

Developmental patterns of anxiety across the transition from childhood to adolescence. In Chapter 

2, we examined the potential impact of the transition from elementary to secondary school on 

developmental trajectories of global anxiety in a large U.S. community sample of 631 youth, followed 

annually from approximately ages 8 to 14. We further examined how individual vulnerability (i.e., 

anxious solitude) and social-contextual adjustment (i.e., school hassles, peer victimization, and 

quality of relationships with parents and peers) were associated with different anxiety trajectories. 

In line with developmental theory (Cicchetti & Rogosch, 1996, 2002; Weems, 2008), large 

individual differences were found in youth’s developmental trajectories of global anxiety across the 

transition from elementary to secondary school. The transition strongly affected anxiety trajectories 

in two subgroups of youth, which showed either strongly increasing (5%) or decreasing (14%) levels 

of anxiety after the transition. Two other subgroups of youth showed fairly stable levels of either 

high (11%) or low anxiety (70%) over time. Consistent with previous suggestions, higher anxiety 

trajectories were characterized by poorer psychosocial functioning (e.g., Bögels & Brechman-

Toussaint, 2006; Ialongo, Edelsohn, Werthamer-Larsson, Crockett, & Kellam, 1995; Kingery, Erdley, 

Marshall, Whitaker, & Reuter, 2010).  
 

Developmental patterns of different forms of anxiety throughout adolescence. In Chapter 3, we 

examined normal developmental patterns of different forms of anxiety, individual differences in 
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these patterns, and longitudinal associations with different aspects of psychosocial functioning in a 

large Dutch community sample of 239 youth, followed annually from approximately ages 12 to 19. 

Specifically, we aimed to examine how different anxiety trajectories of adolescent Generalized 

Anxiety, Panic, School Anxiety, Separation Anxiety, and Social Anxiety were potentially differentially 

associated with personality development (i.e., neuroticism), identity development (i.e., school 

commitment), health risk behavior (i.e., cannabis initiation), and quality of the mother-adolescent 

relationship (i.e., maternal support). 

Results suggested mean level decreases in School Anxiety and Separation Anxiety, relative 

stability in mean levels of Social Anxiety, and mean level increases in Generalized Anxiety after mid- 

adolescence and Panic after late adolescence, respectively. Overall, girls reported higher levels of 

Generalized Anxiety, Separation Anxiety, and Social Anxiety over time than boys. In line with 

developmental theory (Cicchetti & Rogosch, 1996, 2002; Weems, 2008), we further found different 

anxiety trajectories for most forms of anxiety: the majority of adolescents showed low and slightly 

fluctuating levels of anxiety over time, whereas a minority of adolescents showed high and stable 

levels of anxiety over time. Adolescents with persistent high levels of any form of anxiety showed 

high levels of neuroticism over time. Moreover, adolescent trajectories of School Anxiety were 

specifically associated with levels of school commitment over time, adolescent trajectories of 

Separation Anxiety were specifically associated with levels of maternal support over time, and 

adolescent trajectories of Social Anxiety were specifically associated with cumulative growth in 

cannabis initiation over time.  
 
 
(2) Development of Adolescent Anxiety and Individual Vulnerability 
 

Development of adolescent anxiety and basal activity of the HPA-axis. In Chapter 4, we examined 

longitudinal associations between basal activity of the HPA-axis, assessed by morning cortisol levels 

(i.e., Cortisol Awakening Response; Pruessner et al., 1997), and different forms of adolescent anxiety 

and depression in a large Dutch community sample of 184 youth, followed annually from 

approximately ages 15 to 17.  

We found that the majority (85%) of adolescents reported stable low levels of basal morning 

cortisol over the course of 2 years, whereas a small group (15%) of adolescents reported high and 

increasing levels of morning cortisol over 2 years, suggesting persistent heightened basal activity of 

the HPA-axis in this latter subgroup of adolescents. Importantly, the small subgroup of adolescents 

with persistent heightened basal activity of the HPA-axis reported significantly higher levels of 

depressive symptoms over time, but did not report higher levels of the different forms of anxiety 

over time, than adolescents with stable low basal activity of the HPA-axis.  
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Development of adolescent Social Anxiety and different forms of stress-reactivity. In Chapter 5, we 

examined longitudinal associations between adolescent Social Anxiety and different forms of stress-

reactivity in a large Dutch community sample of 327 youth, followed over a one-year period from 

approximately ages 17 to 18. Specifically, we examined the role of self-perceived and actual stress-

reactivity associated with activation of the HPA-axis and the ANS, that is self-reported nervousness 

and heart rate as well as actual cortisol levels and heart rate, in the one-year persistence of 

adolescent Social Anxiety. 

Results suggested that adolescent Social Anxiety was longitudinally associated with stronger 

increases in self-reported nervousness and heart rate as well as actual heart rate, but not cortisol, 

during different initial phases of a public speaking paradigm (Westenberg et al., 2009). Most 

importantly, stronger increases in self-reported nervousness and heart rate from baseline to the 

speech task as well as stronger increases in heart rate from baseline to anticipation of the speech 

task played a significant role in the one-year persistence of adolescent Social Anxiety.  
 
 
(3) Development of Adolescent Anxiety and Social Relationships 
 

Development of adolescent Generalized Anxiety and quality of the parent-adolescent relationship. 

In Chapter 6, we examined the direction of effects between quality of the mother-adolescent 

relationship (i.e., maternal criticism) and adolescent Generalized Anxiety and depression in a large 

Dutch community sample of 497 youth, followed annually from approximately ages 13 to 18. We 

examined three potential processes of influence (Branje, Hale, & Meeus, 2008; Kerr & Stattin, 2003, 

Lollis & Kuczynski, 1997): (1) parent effects, suggesting that poorer quality of the mother-adolescent 

relationship predicts later adolescent internalizing symptoms; (2) child effects, suggesting that 

adolescent internalizing symptoms predict poorer quality of the mother-adolescent relationship; and 

(3) reciprocal effects, suggesting bidirectional longitudinal effects between adolescent internalizing 

symptoms and quality of the mother-adolescent relationship over time. Both mothers’ and 

adolescents’ perceptions of maternal criticism were included.  

Results from cross-lagged panel models suggested that adolescent Generalized Anxiety and 

depression were differentially associated with maternal criticism. Specifically, significant child effects 

were found for adolescent Generalized Anxiety, whereas significant reciprocal effects were found for 

adolescent depression. Furthermore, adolescent Generalized Anxiety and depression were only 

indirectly associated with mothers’ perceptions of maternal criticism over time, via adolescents’ 

perceptions of maternal criticism.  
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Development of adolescent Social Anxiety, involvement with peers, and cannabis use. In Chapter 7, 

we examined the direction of effects between adolescent Social Anxiety, adolescents’ involvement 

with peers, and cannabis use in a large Dutch community sample of 497 youth, followed annually 

from approximately ages 13 to 18. Given that adolescent substance use happens most often within 

the peer context and adolescent Social Anxiety is known to interfere with adolescents’ social 

adjustment, we specifically focused on the potential role of adolescents’ involvement with peers in 

associations between adolescent Social Anxiety and cannabis use over time.  

Results from a cross-lagged panel model suggested that higher adolescent Social Anxiety was 

longitudinally associated with lower levels of peer involvement, and that lower levels of peer 

involvement were in turn longitudinally associated with lower probabilities of using cannabis as well 

as a lower frequency of cannabis use. In addition to these direct longitudinal associations, significant 

indirect paths suggested that reduced peer involvement played a role in longitudinal associations 

between adolescent Social Anxiety and lower probabilities of cannabis use over time. 
 

 

8.2. THEORETICAL IMPLICATIONS 
 
 

Guided by a developmental psychopathological framework, the developmental perspective in the 

current dissertation provides important contributions to our understanding of adolescent anxiety 

development. This is done by contributing to our knowledge of age-normative developmental 

patterns of adolescent anxiety, heterogeneity in these developmental patterns, and (differential) 

concurrent stable associations between adolescent anxiety and other domains of psychosocial 

functioning over time. It is furthermore done by contributing to our knowledge of how adolescent 

anxiety and aspects of interpersonal relationships with parent and peers affect each other over time 

(i.e., developmental sequence), developmental processes underlying stability in adolescent anxiety 

over time, and longitudinal links between adolescent anxiety and health risk behavior (i.e., 

developmental mechanisms). 
 
 

8.3. AN INTEGRATIVE PERSPECTIVE ON DEVELOPMENTAL PATTERNS OF 
ADOLESCENT ANXIETY 
 
 
General Developmental Patterns of Adolescent Anxiety 
 

Though results from previous studies suggesting a decrease in overall levels of youth anxiety over 

time  (e.g., Gullone, King, & Ollendick, 2001;  Olatunji & Cole, 2009)  have  led   to   assumptions  that  
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Table 8.1. Brief Summary of the Main Findings in this Dissertation 

Developmental Patterns of Adolescent anxiety and Associated Psychosocial Functioning  
  Chapter 2 The transition from elementary to secondary school, which overlaps with the transition from 

childhood to adolescence, has the potential to alter developmental trajectories of global 
anxiety for some children, either for better or for worse.  
Youth anxiety trajectories are strongly intertwined with youth’s adjustment in several 
domains of functioning, including school adjustment and relationships with parents and 
peers, with higher levels of anxiety generally being associated with poorer adjustment. 

  Chapter 3 Developmental patterns of different forms of anxiety appear to be related to the normative 
developmental periods youth go through as well as the developmental tasks they encounter 
over time. Specifically, School Anxiety and Separation Anxiety decrease, Social Anxiety 
remains relatively stable, and Generalized Anxiety and Panic increase from early to late 
adolescence. 
Adolescent trajectories of different forms of anxiety are strongly intertwined with youth’s 
adjustment in several domains of functioning salient to adolescence, including personality 
development, identity development, health risk behavior, and quality of the parent-
adolescent relationship. Differential associations exist between trajectories of specific forms 
of anxiety and specific domains of functioning. 

Development of Adolescent Anxiety and Individual Vulnerability 
  Chapter 4 Adolescents with persistent heightened basal stress (i.e., cortisol) levels report higher levels 

of depressive symptoms over time. This longitudinal association is not found for different 
forms of anxiety. Basal activity of the HPA-axis may thus play a different role in the 
development of adolescent anxiety and depression. 

  Chapter 5 Adolescent Social Anxiety predicts heightened sensitivity to socially stressful situations, and 
this heightened stress-reactivity further contributes to adolescent Social Anxiety over time. 
This finding suggests a vicious circle in which state symptoms of subjective distress as well as 
physiological arousal and trait symptoms of Social Anxiety reinforce each other over time. 

Development of Adolescent Anxiety and Social Relationships 
  Chapter 6 Child effects are stronger than parent effects in longitudinal associations between adolescent 

Generalized Anxiety/depression and poorer quality of the mother-adolescent relationship. 
Adolescent perceptions of the mother-adolescent relationship play a significant role in 
longitudinal associations between adolescent Generalized Anxiety/depression and mothers’ 
perceptions of the mother-adolescent relationship.  

  Chapter 7 Adolescent Social Anxiety predicts less involvement with peers, which consequently predicts 
lower probabilities of cannabis use in adolescents from the general population. Peer 
involvement thereby plays a significant role in longitudinal associations between adolescent 
Social Anxiety and cannabis use over time. 

 
 

anxiety may be a normal and transitory phenomenon in youth, developmental theories (Warren & 

Sroufe, 2004; Weems, 2008; Westenberg, Siebelink, & Treffers, 2001) have proposed that the 

decrease in overall anxiety may mask age-normative developmental changes in different forms of 

anxiety. Indeed, in this dissertation we found that although global levels of anxiety tend to decrease 

from mid-childhood to mid-adolescence (Chapter 2), different forms of anxiety show different 

normative developmental patterns throughout adolescence (Chapter 3). Specifically, some forms of 

anxiety decrease over time, whereas other forms of anxiety increase over time, in line with previous 
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cross-sectional suggestions (e.g., Weems & Costa, 2005; Westenberg, Drewes, Siebelink, & Treffers, 

2004) and longitudinal studies (e.g., Hale, Raaijmakers, Muris, Van Hoof, & Meeus, 2008; Van Oort, 

Greaves-Lord, Verhulst, Ormel, & Huizink, 2009). These different patterns of change in different 

forms of anxiety have been mainly interpreted as developmental changes in the predominant 

expression of anxiety, which may represent heterotypic continuity in youth anxiety or a different 

presentation of symptoms of the same underlying vulnerability (Warren & Sroufe, 2004; Weems, 

2008; Westenberg et al., 2001).  

Knowledge on age-normative developmental changes in different forms of anxiety can be used 

to distinguish between levels of anxiety that may be considered to be part of normal adolescent 

development and, at the same time, levels of anxiety that appear to deviate from these normal 

developmental trends in timing or severity and may thereby be considered abnormal. Findings in this 

dissertation imply that the distinction between normal and abnormal levels of youth anxiety vary not 

only depending on the conceptualization of anxiety (i.e., global levels or specific forms of anxiety), 

but also on the age of youth. At the same time, findings in this dissertation suggest that levels of 

anxiety appear to be in general fairly low for youth in the general population, both across the 

transition from childhood to adolescence (Chapter 2) and throughout adolescence (Chapter 3). This 

suggests that high levels of (any form of) anxiety at any point from mid-childhood to late adolescence 

should likely be considered abnormal. 

The mean level decreases in School Anxiety, Separation Anxiety, and (eventually) Social Anxiety 

and mean level increases in Generalized Anxiety and Panic from early to late adolescence appear to 

follow an “ontogenetic parade” (Marks, 1987)—a predictable sequence during youth’s development. 

Overall, these normal developmental patterns suggest that youth anxiety initially involves day-to-day 

concerns related to proximal and concrete situations such as potential threat involving separation 

from home or parents, school, or social issues. In late adolescence, however, youth anxiety becomes 

more sophisticated and abstract, involving excessive worry about a wide range of potential future 

threats (i.e., Generalized Anxiety) and fear of losing control, “going crazy”, or dying (i.e., Panic). These 

developmental patterns could be a reflection of youth’s concerns regarding some of the major 

developmental issues they encounter through the course of adolescence (Westenberg et al., 2001). 

For example, adolescence involves a process of separation-individuation that affects the parent-child 

relationship (Laursen & Collins, 2009), increased salience of peer relationships (Brown & Larson, 

2009), and adjustment to a new school environment (Anderson, Jacobs, Schramm, & Splittgerber, 

2000; Eccles et al., 1993), which may be respectively associated with developmental changes in 

Separation Anxiety, Social Anxiety, and School Anxiety. When youth successfully adapt to these 

major changes and these developmental issues become less salient, youth’s anxiety regarding these 

issues may again decrease. A similar decrease in mean level of Generalized Anxiety and Panic  might 
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thus be expected somewhere in young adulthood, when youth successfully adjust to developmental 

issues associated with emerging and young adulthood (Arnett, 2000, 2004). 

At the same time, cognitive development may also play an important role in the rise and fall of 

different forms of anxiety as well as in the apparent increased complexity of the nature of youth’s 

anxiety (Muris, 2007; Muris, Merckelbach, & Luijten, 2002; Vasey, Crnic, & Carter, 1994). Given that 

anxiety originates from anticipated potential future threat (Barlow, 2002; Grupe & Nitschke, 2013; 

Muris, 2007), which has to be perceived and conceptualized, cognitive abilities are critical for youth’s 

experience of anxiety (Vasey, 1993). On the one hand, more advanced cognitive abilities might allow 

youth to more accurately judge the likelihood and severity of potential threats, especially those 

associated with day-to-day concerns related to proximal and concrete situations, and thereby be 

associated with decreases in Separation Anxiety, School Anxiety, and Social Anxiety. On the other 

hand, youth’s increasing cognitive ability may increase youth’s perception of potentially threatening 

situations as well as extend their perception of potential threats further into the future, and thereby 

be associated with increases in Generalized Anxiety and Panic. 
 
 

Heterogeneity in General Developmental Patterns of Adolescent Anxiety 
 

In addition to age-normative developmental changes in different forms of anxiety, developmental 

theories (Cicchetti & Rogosch, 1996, 2002; Weems, 2008) have proposed that youth show large 

individual differences (i.e., heterogeneity) in their anxiety trajectories. Indeed, we found that youth 

follow different global anxiety trajectories from mid-childhood to mid-adolescence (Chapter 2) as 

well as different trajectories of specific forms of anxiety throughout adolescence (Chapter 3). Most 

youth showed slightly fluctuating low levels of anxiety over time, whereas a minority of youth 

showed stable high levels of anxiety over time, in line with previous longitudinal studies (e.g., Allan et 

al., 2014; Duchesne, Larose, Vitaro, & Tremblay, 2010; Feng, Shaw, & Silk, 2008; Letcher, Sanson, 

Smart, & Toumbourou, 2012; Morin et al., 2011). We also found some evidence for subgroups of 

youth with changing levels of global anxiety from mid-childhood to mid-adolescence (Chapter 2). Yet, 

the combined prevalence of these subgroups of youth was fairly low compared to the combined 

prevalence of subgroups of youth with stability in their levels of anxiety over time. Altogether, these 

findings suggest that heterogeneity in trajectories of youth anxiety appears to be characterized by a 

marked continuity from mid-childhood throughout adolescence.  

That anxiety trajectories appear to be characterized by a marked stability from mid-childhood 

throughout adolescence may be surprising given the wide range of biological, psychological, and 

social risk and protective factors assumed to affect youth anxiety development (Barlow, 2002; Muris, 

2006; Vasey, & Dadds, 2001) as well as all biological, psychological, and social changes that 
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characterize this developmental period (Adams & Berzonsky, 2005; Brown & Larson, 2009; Klimstra, 

2010; Laursen & Collins, 2009; Steinberg & Morris, 2001). It suggests that for most youth, prior or 

current levels of anxiety are the strongest indicator of future levels of anxiety. This suggests that 

more insight is needed in mechanisms that maintain anxiety over time to understand processes that 

may account for the marked stability in youth anxiety (for an initial attempt, see Chapter 5).  

Regarding stability in youth anxiety trajectories, a continuum model of personality traits and 

problem behavior has been proposed (i.e., spectrum model; Krueger & Tackett, 2003), as youth 

anxiety appears to show more trait-like qualities than state-like qualities and may be more akin to 

personality traits than temporary states (e.g., Hale, Klimstra, & Meeus, 2010; Prenoveau et al., 2011; 

Widiger, Verheul, & Van den Brink, 1999). In addition, the accentuation principle (Caspi & Moffitt, 

1993; Rutter, 1996) suggests that changing circumstances such as transitions or times of major 

developmental change (e.g., the entire adolescent period) may accentuate or exaggerate 

psychological features already present and hence promote continuity in developmental trajectories. 

Furthermore, individuals are known to select or shape their environment based on individual 

characteristics and this process is also likely to promote experiences that continue to foster these 

individual characteristics (Rutter, 1996). Still, anxiety trajectories of some youth do show substantial 

change from early to mid-adolescence (Chapter 2), suggesting that levels of anxiety should not at all 

be considered to be fixed during adolescence.   

Critically reflecting on the person-centered statistical approaches we have used in this 

dissertation, that “have been increasingly recognized for their usefulness for identifying 

homogeneous subpopulations within the larger heterogeneous population and for the identification 

of meaningful groups or classes of individuals” (Jung & Wickrama, 2008, p. 302), we should 

acknowledge that they represent only a simplified reflection of the individual variation in youth 

anxiety trajectories that exists within the population. Even within distinct subgroups of youth, there 

are individual differences in the exact anxiety trajectory youth follow over time. In addition, findings 

in this dissertation merely identify and describe heterogeneity in developmental patterns of youth 

anxiety over time, but do not inform in any way on factors or processes that may affect these anxiety 

trajectories or may explain why youth follow certain anxiety trajectories. Recently, research has 

increasingly focused on biopsychosocial factors that may explain individual differences in youth 

anxiety trajectories (e.g., Broeren, Muris, Diamantopoulou, & Baker, 2013; Legerstee et al., 2013; 

Letcher et al., 2012; Miers, Blöte, De Rooij, Bokhorst, & Westenberg, 2013; Prinzie, Van Harten, 

Deković, Van den Akker, & Shiner, 2014). Although this line of research is promising in aiming to find 

potential explanations for why youth follow certain anxiety trajectories, future efforts could benefit 

from a stronger theory-driven selection of factors that may affect or explain individual differences in 

youth anxiety development. 
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Altogether, findings in this dissertation suggest that youth do not form a homogenous group 

with respect to their anxiety development. For the majority of youth in the general population levels 

of anxiety appear to be fairly low from mid-childhood throughout adolescence. In contrast, anxiety 

appears to be high and not transient for a minority of youth during this age period. As there appears 

to be little evidence for an “adolescent-limited” trajectory (Moffitt, 1993) of anxiety, there appears 

to be little empirical support for assumptions that anxiety is a normal and transitory phenomenon in 

this age period. High levels of youth anxiety thus deserve serious attention from researchers and 

clinicians, because they form a substantial risk for persistent high levels of anxiety over time. 
 
 
Transitions and Developmental Patterns of Adolescent Anxiety 
 

Normative ecological transitions, such as the transition from elementary to secondary school, 

generally do not take a prominent place in theories on youth anxiety development, but are also 

important to consider in relation to youth anxiety trajectories (Graber & Brooks-Gunn, 1996; Rutter, 

1996; Seidman & French, 2004). Indeed, we found that the transition from elementary to secondary 

school may strongly impact anxiety trajectories of some youth (Chapter 2). Normative ecological 

transitions thus appear to have the potential to break or alter anxiety trajectories, even though the 

majority of youth shows relative stability in their anxiety trajectory across this transition (Chapter 2) 

and further throughout adolescence (Chapter 3).  

In contrast to expectations regarding the impact of unexpected life events or traumatic events 

on youth anxiety development and expectations that the perturbations caused by transitional 

periods are stressful, transitions appear to be times of vulnerability for some youth only and appear 

to provide a window of opportunity for other youth instead (Graber & Brooks-Gunn, 1996; Rutter, 

1996). Indeed, we found that whereas some youth follow strongly increasing anxiety trajectories 

after the transition from elementary to secondary school, other youth follow strongly decreasing 

anxiety trajectories (Chapter 2). Cumulative change models (Graber & Brooks-Gunn, 1996; Simmons, 

Burgeson, Carlton-Ford, & Blyth, 1987) suggest that increasing levels of anxiety for some youth after 

transitions may be due to the occurrence of several cumulative or simultaneous (stressful) events 

during transitional periods. For example, the transition from elementary to secondary school not 

only involves a change of school and school systems, but also goes together with the developmental 

transition from childhood to adolescence and may go together with pubertal changes or changes in 

youth’s social support system. Such simultaneous changes during transitional periods likely pose a 

greater challenge to youth and may thereby be associated with increasing levels of anxiety after a 

transition. Alternatively, some youth may be confronted with a worse person-environment fit or a 

developmental mismatch (Eccles et al., 1993) after transitions. Changing environments and roles, for 
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example the less personal nature of secondary schools and higher standards for judging students’ 

competence and grading their performance, may not match the developmental needs of certain 

youth and may thereby be associated with increasing levels of anxiety after a transition.  

At the same time, fewer simultaneous changes and a better person-environment fit or 

developmental match after transitions may explain why some youth appear to thrive after transitions 

and show decreasing levels of anxiety. Yet, because these influences are difficult to disentangle, it 

remains unclear whether it is the transition itself that is affecting youth anxiety trajectories or if 

anxiety trajectories are rather affected by biological, psychological, and social changes that go 

together with transitional periods. In addition, changes in developmental trajectories may reflect 

genetic programming or internal biological alterations rather than changes due to external 

happenings (Rutter, 1996). Some youth may thus be considered “biologically vulnerable” or 

“biologically resilient”, which may express itself during transitional periods and thereby be associated 

with increasing or decreasing levels of anxiety, respectively.  

Clearly, the identification of change in developmental trajectories of anxiety should alert 

researchers to the existence of a phenomenon requiring explanation. More insight in why youth 

experience increasing or decreasing levels of anxiety after transitions, such as the transition from 

elementary to secondary school, is needed to inform on mechanisms of change. In addition, the 

majority of youth appears to show a marked continuity in their anxiety trajectory across the 

transition from elementary to secondary school. Youth thus appear to differ in the degree to which 

they are affected by transitions or changes in the environment (an important premise in the 

differential susceptibility hypothesis; Belsky, Bakermans-Kranenburg, & Van Ijzendoorn, 2007), and 

more knowledge on what makes youth more or less susceptible to developmental change during 

transition periods is needed. Interestingly, in this dissertation we found subgroups of youth with 

changing anxiety trajectories across the transition from mid-childhood to mid-adolescence only 

(Chapter 2), but not throughout adolescence (Chapter 3). This may imply that may major life 

transitions and changes happening during such transition periods produce stronger changes in youth 

anxiety trajectories than developmental changes that are happening during non-transition periods, 

such as the entire adolescent period (Graber & Brooks-Gunn, 1996; Rutter, 1996). Yet, it is important 

to note that in addition to such a theoretical interpretation, differences between studies in the 

number and nature of youth anxiety trajectories may also be related to the exact age period studied, 

the sample size and composition (e.g., more or less homogeneous), the exact analysis strategy and 

applied model selection criteria, as well as the form of youth anxiety that is assessed.  
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Multifinality and Equifinality in Developmental Patterns of Adolescent Anxiety 
 

Developmental psychopathology considers concepts of equifinality and multifinality (Cicchetti & 

Rogosch, 1996, 2002) central for conceptualizing developmental trajectories. Specifically to youth 

anxiety development, equifinality suggests that youth with different levels of anxiety at any point in 

time may develop similar levels of anxiety over time, whereas multifinality suggests that youth with 

comparable levels of anxiety at any point in time may develop very different levels of anxiety over 

time. Equifinality and multifinality in developmental trajectories of youth anxiety are well-illustrated 

by findings in Chapter 2. Specifically, equifinality is illustrated by findings that youth with very 

different levels of anxiety in mid-childhood showed quite similar low levels of anxiety in mid-

adolescence, whereas multifinality is illustrated by findings that youth with similar high levels of 

anxiety in mid-childhood showed very different levels of anxiety in mid-adolescence (see Figure 2.1). 

In addition, although some youth may show similar levels of anxiety at two points in time, their 

anxiety trajectories in between could look quite different. Together, these results illustrate the 

importance of knowing the exact anxiety trajectories that youth follow, because youths’ level of 

anxiety at any point in time should be considered within the context of how that level of anxiety has 

evolved over the course of childhood and adolescence (Cicchetti & Rogosch, 2002). 

Yet, principles of equifinality and multifinality go beyond descriptive illustrations of life 

trajectories, which makes these principles still important to consider for youth that follow quite 

stable anxiety trajectories from mid-childhood throughout adolescence (Chapters 2 and 3). Not only 

may different factors or processes result in youth following similar anxiety trajectories (i.e., 

equifinality), but similar anxiety trajectories even over a longer time period may not necessarily 

result in the same (mal)adaptive outcome for all youth (i.e., multifinality). So it is important to 

acknowledge that even for youth that appear to show very similar anxiety trajectories, etiological 

factors, developmental processes, and maintaining mechanisms may be quite different as well as 

future levels of anxiety and outcomes in other domains of functioning, in line with principles of 

equifinality and multifinality. 
 

 

8.4. AN INTEGRATIVE PERSPECTIVE ON ADOLESCENT ANXIETY DEVELOPMENT AND 
PSYCHOSOCIAL FUNCTIONING IN OTHER DOMAINS 
 

In addition to issues related to developmental patterns of youth anxiety, findings in this dissertation 

provide information on associations between adolescent anxiety development and individual 

vulnerabilities and social processes. Specifically, all associations in this dissertation involve one of 

three general developmental associations. (1) Concurrent stable associations over time, which 

General Discussion 

161 
 

involve concurrent associations between constructs that continue to exist over a longer period of 

time. Though links are concurrent, they are longitudinal in a way that they persist over a longer 

period of time. These associations merely suggest that some constructs appear to co-occur over 

time, but do not inform on how these constructs are affecting each other over time or what 

processes or mechanisms may underlie these associations. (2) Developmental sequence, which 

involves the direction of effects between constructs over time. These associations inform not only on 

how constructs appear to co-occur over time, but also how these constructs are affecting each other 

over time. (3) Developmental mechanisms, which concern indirect paths or mediation (MacKinnon, 

Fairchild, & Fritz, 2007; Selig & Preacher, 2009) and involve developmental processes that play a role 

in longitudinal associations between constructs over time. These associations may inform on 

potential mechanisms underlying associations between constructs over time and may thereby 

partially explain the developmental process by which one construct affects another over time.  
 
 
Development of Adolescent Anxiety and Individual Vulnerability 
 

Concurrent stable associations over time. An extensive line of research suggests that youth anxiety 

is concurrently associated with several aspects of individual functioning, including domains of school 

adjustment, personality, identity, as well as physiological responses (e.g., Crocetti, Klimstra, Keijsers, 

Hale, & Meeus, 2009; Greaves-Lord et al., 2007; Hoehn-Saric, 2007; Lonigan, Philips, Wilson, & Allan, 

2011; Meeus, Van de Schoot, Klimstra, & Branje, 2011; Van Ameringen, Mancini, Farvolden, 2003). In 

support of this line of research, the first three Chapters in this dissertation suggest that adolescent 

anxiety development appears to co-occur with several aspects of individual functioning (i.e., anxious 

solitude, personality, identity, health risk behavior, and school adjustment) over time. So in addition 

to strong stability in developmental patterns of adolescent anxiety over time, as discussed in the 

previous main section 8.3, its associations with other domains of functioning also appear to be highly 

stable over time (see especially findings in Chapter 3).  

These findings suggest that adolescent anxiety is in continuous connection with important 

aspects of youth’s individual functioning and that knowledge on adolescent anxiety development is 

simultaneously informative on adolescent functioning and potential struggles in other developmental 

domains, and vice versa. Importantly, different forms of anxiety appear to be associated with 

different domains of functioning (Chapter 3). This suggests that adolescents with high levels of 

different forms of anxiety may show distinct broader concurrent individual functioning. Yet, many 

studies that focus on associations between individual functioning and adolescent problem behavior 

focus on anxiety as a global construct and do not distinguish between different forms of anxiety. 

Because these studies cannot take into account that different forms of anxiety may be differentially 
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These findings suggest that adolescent anxiety is in continuous connection with important 

aspects of youth’s individual functioning and that knowledge on adolescent anxiety development is 

simultaneously informative on adolescent functioning and potential struggles in other developmental 

domains, and vice versa. Importantly, different forms of anxiety appear to be associated with 

different domains of functioning (Chapter 3). This suggests that adolescents with high levels of 

different forms of anxiety may show distinct broader concurrent individual functioning. Yet, many 

studies that focus on associations between individual functioning and adolescent problem behavior 

focus on anxiety as a global construct and do not distinguish between different forms of anxiety. 

Because these studies cannot take into account that different forms of anxiety may be differentially 
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associated with different aspects of individual functioning, they may obscure the identification (i.e., 

present/absent) as well as the nature (i.e., positive/negative as well as strength) of such associations.  

Therefore, a more systematic analysis of these differential associations is necessary.  

Altogether, findings in this dissertation suggest that even normal variation in levels of anxiety in 

youth from the general population appears to go together with poorer individual functioning over 

time, which is thus not restricted to clinically severe levels of anxiety. Yet, not all findings in this 

dissertation suggest poorer individual functioning for youth with higher levels of anxiety. First, 

different forms of anxiety were not associated with basal functioning of the HPA-axis (Chapter 4), 

whereas adolescent depressive symptoms were. Chronic hormonal imbalances of basal cortisol thus 

appear to be an individual vulnerability associated with the development of depressive symptoms 

more than different forms of anxiety. Second, some associations between different forms of anxiety 

and different domains of functioning appeared to suggest better, instead of poorer, functioning for 

adolescents with higher levels of anxiety. For example, adolescents with high levels of Social Anxiety 

showed less/later cannabis initiation over time than adolescents with lower levels of Social Anxiety 

(Chapter 3). High levels of adolescent anxiety may thus also serve a protective function in certain 

areas of development, which is a perfect illustration of one of the key assumptions of developmental 

psychopathology; development that is adaptive in one context may be maladaptive in another 

context (Cicchetti & Rogosch, 2002). Because current research mainly concentrates on “the dark 

side” of youth anxiety, future research may want to focus more on the potential positive or adaptive 

functioning of anxiety in youth, to provide a more nuanced picture regarding the costs as well as 

potential “benefits” of youth anxiety. 
 

Developmental mechanisms. In line with previous studies (e.g., Leikanger & Larsson, 2012; 

Prenoveau et al., 2011), findings in this dissertation show strong stability in levels of anxiety over 

time. Theoretical models have proposed that adolescents’ psychological and physiological reactivity 

to stressful situations plays an important role in (i.e., mediates) the marked stability of youth anxiety 

over time (Clark & Wells, 1995; Rapee & Heimberg, 1997). Consistent with this hypothesis, findings in 

this dissertation suggest a developmental process in which adolescent Social Anxiety predicts 

heightened stress-reactivity in anticipation of, or during, a feared social situation, which in turn 

contributes to higher levels of adolescent Social Anxiety over time (Chapter 5). By combining long-

term assessments of adolescent anxiety with short-term repeated assessments of stress-reactivity 

during a real-time socially stressful situation as well as combining information from self-reports and 

physiological assessments, these findings provide unique insights into short-term developmental 

mechanisms that may underlie the long-term stability of adolescent anxiety. These findings not only 

point to a degree of correspondence between adolescents’ self-reported global tendency to feel 
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anxious in (anticipation of) certain situations and their actual (anxious) state during such situations, 

but, more importantly, suggest a vicious circle in which trait symptoms of anxiety and state 

symptoms of subjective distress as well as actual physiological arousal reinforce each other over 

time, thereby contributing to stability in youth anxiety. Adolescents’ heightened subjective distress 

and physiological arousal during feared situations is also assumed to go together with certain 

distorted perceptions and cognitive processes (Clark & Wells, 1995; Creswell & O'Connor, 2011; 

Endler & Kocovski, 2001; Miers, Blöte, & Westenberg, 2011; Rapee & Heimberg, 1997; Spence, 

Donovan, & Brechman-Toussaint, 1999) that further contribute to stability in youth anxiety over 

time. Overall, these internal individual processes may reflect emotion regulation difficulties and 

unsuccessful coping in anxiety-provoking situations (Aldao, Nolen-Hoeksema, & Schweizer, 2010; 

Cisler, Olatunji, Feldner, & Forsyth, 2010; Garnefski, Legerstee, Kraaij, Van den Kommer, & Teerds, 

2002; Legerstee, Garnefski, Verhulst, & Utens, 2011; Suveg & Zeman, 2004). In addition, some have 

suggested that youth with high levels of anxiety are perceived more negatively by others during 

social or performance situations (e.g., appearing anxious or showing social skill deficits; Inderbitzen-

Nolan, Anderson, & Johnson, 2007; Miers, Blöte, & Westenberg, 2010, 2011; Spence et al., 1999). 

Thereby, youth with high levels of anxiety may evoke negative responses and evaluations (Kingery et 

al., 2010; Verduin & Kendall, 2008), and this negative social feedback may in turn strengthen youth’s 

feelings of anxiety (i.e., self-perpetuating interpersonal cycle; Alden & Taylor, 2004). 

Because affecting processes that play a role in the development and maintenance of adolescent 

anxiety is expected to affect youth anxiety, interventions teaching adolescents how to adequately 

cope with feared or stressful situations may be fruitful in decreasing state levels of anxiety as well as 

physiological hyper-reactivity to stress and may thereby affect the stability of adolescent anxiety over 

time. Such interventions may include some form of biofeedback, to have adolescents gain awareness 

of their physiological hyper-reactivity, as well as relaxation techniques to lower adolescents’ stress-

reactivity. At the same time, we have to acknowledge that the stress-reactivity only appeared to play 

a modest role in the maintenance of adolescent anxiety over time. Clearly, more longitudinal 

research is needed to identify other mechanisms that may play a role in the stability of youth anxiety 

as well as research testing if affecting such mechanisms does result in a change in youth anxiety. 
 
 
Development of Adolescent Anxiety and Social Relationships 
 

Concurrent stable associations over time. Another extensive line of research suggests that youth 

anxiety is associated with many aspects of social functioning and social relationships (e.g., Bögels & 

Brechman-Toussaint, 2006; Brumariu & Kerns, 2010; McLeod, Wood, & Weisz, 2007; Kingery et al., 

2010; La Greca & Landoll, 2011; Manassis, 2011). In support of this line of research, the first two 
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Chapters in this dissertation suggest that adolescent anxiety development appears to co-occur with 

several aspects of relationships with parents and peers (i.e., peer victimization, parent-child 

relationship quality, and friendship quality) over time. Findings thus suggest that anxiety is not just 

strongly intertwined with youth’s intrapersonal functioning, but also with youth’s interpersonal 

functioning over time. Many of our discussion points regarding concurrent stable associations 

between youth anxiety development and individual functioning (see previous section) are applicable 

to these findings on concurrent stable associations with aspects of relationships with parents and 

peers. For example, knowledge on adolescent anxiety development is simultaneously informative on 

adolescents’ social functioning and social relationships over time, and vice versa. Yet, maybe even 

more than with youth’s intrapersonal functioning, these associations raise questions on how youth 

anxiety and aspects of youth’s interaction with salient others affect each other over time. 
 

Developmental sequence. Transactional models of development (Branje et al., 2008; Kerr & Stattin, 

2003; Lollis & Kuczynski, 1997) and developmental psychopathology (Cicchetti & Rogosch, 1996, 

2002) emphasize that youth and social contexts shape each other constantly over time. Findings from 

longitudinal cross-lagged panel models in Chapters 6 and 7 indeed suggest that adolescent anxiety 

does not just appear to co-occur with poorer social relationships with parents and peers over time, 

but that adolescent anxiety appears to worsen aspects of these relationships over time (see also 

Siegel, La Greca, & Harrison, 2009; Van Eijck, Branje, Hale, & Meeus, 2012; Wijsbroek, Hale, 

Raaijmakers, & Meeus, 2011).  

Concerning adolescents’ relationship with parents, we found that higher levels of adolescent 

anxiety appear to erode quality of the mother-adolescent relationship over time, whereas quality of 

this relationship was not found to affect adolescent anxiety over time (which was the case for 

adolescent depression; Chapter 6). These findings suggest that adolescent anxiety more strongly 

shapes aspects of the parent-adolescent relationship over time than vice versa (i.e., stronger child 

effects than parent effects). Adolescents may be particularly likely to affect their relationship with 

parents as it becomes more egalitarian and reciprocal during adolescence (De Goede, Branje, & 

Meeus, 2009; Laursen & Collins, 2009), though child effects have been suggested in younger ages as 

well (e.g., Belsky, Rha, & Park, 2000; Hudson, Doyle, & Gar, 2009; Silverman, Kurtines, Jaccard, & 

Pina, 2009). Although potential bidirectional influences are acknowledged in many current 

psychological theories of development and appropriate statistical analysis strategies that allow for 

inferences regarding developmental sequence are currently available (i.e., cross-lagged panel 

models; Burkholder & Harlow, 2003), many studies still rely on parent effect models to study the 

relationship between youth anxiety and aspects of the parent-child relationship. Future longitudinal 

research should move away from such unidirectional models and rather study the longitudinal 
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dynamics between parents and adolescents over time. In addition, future research may aim to 

examine whether this relationship erosion associated with high levels of adolescent anxiety mainly 

occurs in the context of the parent-adolescent relationship, or also occurs in adolescents’ 

relationships with friends and, eventually, intimate partners. 

Concerning adolescents’ relationship with peers, we found that adolescents with higher levels of 

anxiety spend less time with their peers over time and that this increasing social isolation further 

contributes to feelings of anxiety (Chapter 7), which suggests a reciprocal relationship between 

adolescent anxiety and lower levels of peer involvement over time. Though these findings do not 

inform on potential processes underlying this vicious circle, adolescents’ involvement with peers 

should be normatively increasing during this age period (Brown & Larson, 2009). High levels of 

adolescent anxiety thus appear to inhibit positive interactions with peers and reduce social 

opportunities, by which adolescents likely miss out on important developmental functions of 

adolescent peer relationships, such as opportunities to practice social skills necessary for the 

establishment and maintenance of relationships with age-similar individuals (Brown & Larson, 2009; 

Bukowski, Buhrmester, & Underwood, 2011; Rubin, Bukowski, & Parker, 2006). This lack of positive 

peer interactions may in turn further intensify feelings of anxiety (Alden & Taylor, 2004; Kingery et 

al., 2010; La Greca & Landoll, 2011) and thereby further social isolation.  

Altogether, adolescents thus exert an active role in directing the course of their development, 

by affecting aspects of the parent-adolescent relationship and their social connectedness with peers. 

Practical implications of these findings include that addressing adolescents’ anxiety in interventions 

may result in improvements in the parent-adolescent relationship (in line with findings of Jongerden 

& Bögels, 2014; Keeton et al., 2013), whereas improving aspects of the parent-adolescent 

relationship may not necessarily result in decreases in adolescent anxiety. Addressing either 

adolescents’ anxiety or adolescents’ social isolation may, however, result in decreases in anxiety as 

well as improved social embedding and adjustment. At the same time, findings again suggested 

strong stability in adolescent anxiety as well as in associations between adolescent anxiety and 

aspects of social relationships, both concurrently and longitudinally. Not only were prior levels of 

adolescent anxiety strong predictors of later anxiety (β > .50), but concurrent associations between 

adolescent anxiety and aspects of relationships with parents and peers were statistically similar over 

time, suggesting strong stability in these associations over time. Also, as in most cross-lagged models, 

longitudinal cross-lagged associations were only small in size, suggesting stronger stability than 

change in adolescent anxiety.  
 

Developmental mechanisms. A better understanding of developmental processes associated with 

youth anxiety development requires more insight into processes that may explain how adolescent 
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anxiety may affect aspects of adolescents’ relationships with parents and peers, as well as how links 

between adolescent anxiety and relationships with parents and peers may affect other domains of 

youth’s functioning. In this respect, we found that adolescent’s perceptions of the parent-adolescent 

relationship play a crucial role in the deteriorating effect of adolescent anxiety on the parent-

adolescent relationship (Chapter 6), whereas reduced involvement with peers plays a crucial role in 

longitudinal links between adolescent anxiety and engagement in health risk behavior (Chapter 7).  

Concerning adolescents’ relationship with parents, adolescent perceptions of the parent-

adolescent relationship and parental behaviors have long been recognized as important predictors of 

youth anxiety development in parent effects models (Barlow, 2002; Grüner, Muris, & Merckelbach, 

1999; Powers, Welsh, & Wright, 1994; Rapee, 1997; Rohner, Khaleque, & Cournoyer, 2005), and have 

been increasingly recognized as critical mediating variables through which parents impact 

adolescents’ psychopathological symptoms (e.g., Powers et al., 1994). Whereas such developmental 

processes appear to apply to adolescent depressive symptoms (Chapter 6), stronger child effects 

were found for adolescent anxiety (in line with Millikan, Wamboldt, & Bihun, 2002). This suggests 

that adolescent anxiety affects youth’s perceptions of the parent-adolescent relationship (Yahav, 

2007), which in turn affect the quality of this relationship as perceived by parents. This suggests that 

targeting adolescents’ perceptions in interventions may decrease the deteriorating impact of 

adolescent anxiety on the quality of the parent-adolescent relationship. Future research should, 

however, examine more thoroughly how adolescents’ perceptions of the quality of the parent-

relationship may affect parents’ perceptions of this relationship. For example, are adolescents’ 

perceptions an accurate reflection of increasingly difficult parent-adolescent interaction or are they 

negatively biased by symptoms of anxiety upon which youth act in a way that worsens the parent-

adolescent relationship over time? Research could for instance include coding of several parent-

adolescent interactions over time on a behavioral level, to examine if certain adolescent behaviors 

that are related to their level of anxiety elicit certain negative parental responses. Alternatively, 

adolescents and parents could be independently asked to reflect on their interpretation of the 

other’s behavior or intentions during several (videotaped) parent-adolescent interactions, to gain 

more insight in how such cognitive interpretations may be linked to their own (anxious) behavior as 

well as the elicited (anxious) behavior by the interaction partner. 

Concerning adolescents’ relationship with peers, findings suggested that increased social 

isolation may partially explain why adolescents with high levels of anxiety engage in less health risk 

behavior (Chapter 7). Adolescents with higher levels of anxiety appear to show increasing social 

isolation over time and may thereby miss out on age-normative peer experiences, including 

opportunities for engagement in health risk behavior, such as cannabis use (Kuipers & De Zwart, 

1999; Maxwell, 2002). Thus, whereas anxiety has been suggested to be associated with increased 
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cannabis use though a process of self-medication (Khantzian, 1997), our findings rather suggest that 

cannabis use appears to be strongly socially embedded in adolescents from the general population 

(Chassin et al., 2004). Thereby, in line with findings in Chapter 3 and one of the key assumptions of 

developmental psychopathology (Cicchetti & Rogosch, 2002), high levels of adolescent anxiety may 

serve a protective function with respect to health risk behavior, even though high levels of 

adolescent anxiety are generally associated with poorer psychosocial adjustment in several other 

domains of functioning. Interestingly, this makes addressing youth’s involvement with peers in 

prevention or intervention a potentially sensitive issue. Whereas this may decrease levels of anxiety 

as well as improve youth’s social embedding and thereby positively impact many domains of 

functioning (Brown & Larson, 2009; Bukowski et al., 2011; Daddis, 2011; Rubin et al., 2006; Ryan, 

2011), this may at the same time be associated with increases in health risk behavior among youth 

(which may be a risk for future health and psychosocial adjustment problems; Fergusson, Boden, & 

Horwood, 2006; Kalant, 2004; Lynskey & Hall, 2000). Future research should further examine the 

exact nature of the relationship between anxiety and health risk behavior in adolescents from the 

general population. For example, it would be important to know if there is potential specificity in the 

protective link between anxiety and different forms of health risk behavior (e.g., drinking, smoking, 

illicit drug use), if the peer context of youth with high levels of anxiety have certain characteristics 

that may explain lower levels of health risk behavior, if this protective function of adolescent anxiety 

continues into adulthood when health risk behavior becomes less socially embedded (or if self-

medication processes then emerge; Colder et al., 2013), and if there may be different subgroups of 

youth with high levels of anxiety that may show different patterns of health risk behavior (e.g., some 

abstaining from this behavior whereas others excessively engage in such behavior). 
 

 

8.5 CONCEPTUALIZATION OF ADOLESCENT ANXIETY: SOME REMARKS 
 

There is an ongoing debate regarding the best conceptualization and assessment of anxiety over 

different developmental periods (Seeley, Kosty, Farmer, & Lewinsohn, 2011; Watson, 2005; Weems, 

2008; Weems & Stickle, 2005). The main discussion involves whether anxiety should be considered as 

(1) part of a broader higher-order construct of internalizing symptoms, which includes a broad range 

of symptoms that are inwardly directed (Achenbach, 1985), or a combined anxiety-depression or 

negative affectivity construct (e.g., Gomez, Vance, & Gomez, 2014; Trosper, Whitton, Brown, & 

Pincus, 2012; Van Lang, Ferdinand, Ormel, & Verhulst, 2006); (2) one global anxiety construct 

(Ferdinand, Van Lang, Ormel, & Verhulst, 2006) that can be adequately differentiated from 

depression (Anderson & Hope, 2008; Clark & Watson, 1991; Hale, Raaijmakers, Muris, Van Hoof, & 
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cannabis use though a process of self-medication (Khantzian, 1997), our findings rather suggest that 

cannabis use appears to be strongly socially embedded in adolescents from the general population 
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8.5 CONCEPTUALIZATION OF ADOLESCENT ANXIETY: SOME REMARKS 
 

There is an ongoing debate regarding the best conceptualization and assessment of anxiety over 

different developmental periods (Seeley, Kosty, Farmer, & Lewinsohn, 2011; Watson, 2005; Weems, 

2008; Weems & Stickle, 2005). The main discussion involves whether anxiety should be considered as 

(1) part of a broader higher-order construct of internalizing symptoms, which includes a broad range 

of symptoms that are inwardly directed (Achenbach, 1985), or a combined anxiety-depression or 

negative affectivity construct (e.g., Gomez, Vance, & Gomez, 2014; Trosper, Whitton, Brown, & 

Pincus, 2012; Van Lang, Ferdinand, Ormel, & Verhulst, 2006); (2) one global anxiety construct 

(Ferdinand, Van Lang, Ormel, & Verhulst, 2006) that can be adequately differentiated from 

depression (Anderson & Hope, 2008; Clark & Watson, 1991; Hale, Raaijmakers, Muris, Van Hoof, & 
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Meeus, 2009; Olino, Klein, Lewinsohn, Rohde, & Seeley, 2008); or (3) composed of different forms of 

anxiety that are characterized by different main concerns (Birmaher et al., 1997; Burstein et al., 

2012; Ferdinand, Dieleman, Ormel, & Verhulst, 2007; Hale, Raaijmakers, Muris, & Meeus, 2005; 

Waszczuk, Zavos, Gregory, & Eley, 2014).  

Some integrated dimensional-hierarchical models have been proposed to the structure of 

psychopathological symptoms that recognize varying levels of specificity and breadth (Krueger, 2005; 

Krueger & Piasecki, 2002; Watson, 2005; Weems, 2008). Specifically applied to internalizing 

symptoms, such models propose that there appear to be certain global genetic, intrapersonal, and 

interpersonal factors that act as a vulnerability for both anxiety and depression on a higher 

hierarchical level (e.g., certain temperamental factors such as behavioral inhibition or neuroticism). 

In addition to these global factors, on a lower hierarchical level there appear to be more specific 

genetic, intrapersonal, and interpersonal factors that are differentially associated with anxiety and 

depression as well as with different forms of anxiety within the broader anxiety construct (e.g., 

certain unique genetic or environmental factors).  

Findings in this dissertation provide some insight into a hierarchical model of adolescent 

internalizing symptoms, although the research field could benefit from a more systematic analysis of 

global and specific genetic, intrapersonal, and interpersonal vulnerability factors as well as protective 

factors for different forms of anxiety and depression to advance our understanding of this 

hierarchical structure. Overall, our findings suggest that it is important to distinguish between 

adolescent anxiety and depression as well as between different forms of adolescent anxiety when 

studying developmental patterns and associations with other domains of functioning. Specifically, 

findings suggest that basal activity of the HPA-axis is an individual vulnerability associated with the 

development of adolescent depression but not adolescent anxiety (Chapter 4). In addition, there 

appear to be different patterns of influence between adolescent anxiety and depression with respect 

to quality of the mother-adolescent relationship (Chapter 6). Furthermore, different forms of anxiety 

show distinct normative developmental patterns over time and appear to be differentially associated 

with other domains of functioning (Chapter 3). At the same time, on a more global level the 

personality trait of neuroticism appears to be a general vulnerability associated with different forms 

of adolescent anxiety (Chapter 3). 

For interpretation of past research as well as for decisions regarding future research on 

adolescent anxiety development it is salient to recognize that the conceptualization of youth anxiety 

(i.e., the level of specificity and breadth) strongly affects findings on developmental patterns of youth 

anxiety as well as the nature of associations with other domains of functioning. For example, 

conceptualizing anxiety as either global and diverse feelings of uneasiness about potential future 

threat (Chapter 2) or as composed of different, more specific forms of anxiety (Chapter 3) may lead 
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to very different findings on age-normative developmental patterns and thereby strongly affects 

inferences about distinctions between normal and abnormal levels of youth anxiety. Such findings 

and inferences are also likely to depend on the exact instrument/items used to assess youth anxiety. 

This may be especially the case with regard to global levels of anxiety, which involves the assessment 

of diverse feelings of uneasiness about potential future threat and thereby relies on the assessment 

of a combination of different aspects of anxiety. The exact content of the items that are being 

assessed may thereby strongly affect the global anxiety score that can be derived from youth anxiety 

scales. For example, in this dissertation we used the Screen for Child Anxiety Related Emotional 

Disorders (SCARED; Birmaher et al., 1997; Hale et al., 2005) to assess different forms of anxiety. 

Combining all items assessing these different forms of anxiety into a global anxiety score is deemed 

appropriate for this instrument. However, because the different forms of anxiety assessed by the 

SCARED do not consist of an equal amount of items, some forms of anxiety that are assessed by 

more items take a more prominent place in the total SCARED anxiety score than other forms of 

anxiety. Thereby, the exact assessment of youth anxiety may affect findings on developmental 

patterns of youth anxiety as well as the nature of associations with other domains of functioning. 
 

 

8.6 STRENGHTS, LIMITATIONS, AND FURTHER DIRECTIONS FOR FUTURE RESEARCH 
 

The current dissertation is characterized by several strengths. First, all studies in this dissertation are 

prospective longitudinal studies, with large sample sizes, of a diverse nature. Together, these studies 

address different forms of adolescent anxiety (global and different specific forms), different time 

frames from mid-childhood to late adolescence (including both long-term and more detailed short-

term longitudinal patterns and associations), and a wide range of relevant predictors, correlates, and 

outcomes of adolescent anxiety development as well as potential processes underlying this 

development. Altogether, these characteristics allow for a true developmental analysis of adolescent 

anxiety development. Second, multiple sources and methods are used to assess a wide range of 

biological, psychological, and social-contextual factors and processes associated with adolescent 

anxiety development (i.e., multi-informant and multi-method). Third, a combination of modern 

variable-centered and person-centered statistical analysis strategies was used to examine different 

aspects of adolescent anxiety development in the most appropriate statistical manner. For every 

research aim, the best statistical approach was chosen. Altogether, the present dissertation provides 

an inclusive investigation of developmental patterns of adolescent anxiety as well as individual 

vulnerabilities and social processes associated with the development of adolescent anxiety. 

In  line  with the overall  approach  of this  dissertation, we  believe that  the  research   field   on 
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adolescent anxiety development could benefit from more longitudinal research using different 

informants and different assessment methods tapping into the multi-dimensional nature of anxiety 

(i.e., emotional, cognitive, behavioral, and physiological components). In addition, such studies 

should combine long-term assessments with short-term laboratory assessments and real-life 

monitoring for a more in-depth understanding of adolescent anxiety development and processes 

that underlie its stability as well as associations with other domains of functioning. At the same time, 

such longitudinal research on adolescent anxiety development should become more theory-driven. 

Ideally, such studies should no longer consist of large-scale longitudinal studies that aim to capture a 

wide range of aspects associated with adolescent development in general, but should rather include 

a wide range of theoretically relevant factors for youth anxiety development only. In addition, more 

multidisciplinary efforts are needed to examine adolescent anxiety development from different 

perspectives. For example, gene-environment interactions and brain functioning appear to be 

exciting “new” areas of research in relation to adolescent anxiety development, but these areas 

require a multidisciplinary approach to combine core knowledge on different aspects of anxiety 

research from for example geneticists, psychiatrists, and developmental psychologists.  

Some limitations of this dissertation should also be noted. First, though we address a wide range 

of relevant predictors, correlates, and outcomes of adolescent anxiety development as well as 

potential processes underlying this development, there is only limited attention to cognitive factors 

associated with adolescent anxiety development in this dissertation. This while anxiety clearly has 

strong cognitive components (e.g., potential future threat has to be perceived and conceptualized) 

and cognitive biases and biased cognitive processes have been implied to play a strong role in the 

development as well as the maintenance of anxiety over time (Clark & Wells, 1995; Creswell & 

O'Connor, 2011; Miers et al., 2011; Rapee & Heimberg, 1997; Spence et al., 1999; Vasey & Dadds, 

2001). One interesting direction for future research would be to examine the link between 

adolescent anxiety development and the dual systems model of adolescent risk-taking (Albert & 

Steinberg, 2011; Steinberg, 2010). In this model, reward sensitivity and cognitive control systems are 

assumed to develop along different timetables, and developmental changes in the balance of these 

processes is proposed to explain the heightened vulnerability to risk taking in adolescence. As 

findings in this dissertation suggest that adolescents with high levels of anxiety appear to show 

decreased levels of health risk behavior (Chapters 3 and 7), a compelling idea that remains to be 

studied is that the balance between the reward sensitivity system and cognitive control system may 

be different for youth with high levels of anxiety compared to more typically developing adolescents.  

On a related note, it may also be interesting for future research to examine how self-formation 

dynamics (including development in personality, identity, and self-concept clarity; Campbell et al., 

1996; Klimstra, Hale, Raaijmakers, Branje, & Meeus, 2009; Schwartz et al., 2010) during adolescence 
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may play a role in the persistence of adolescent anxiety into adulthood as well as in associations 

between adolescent anxiety and poorer adult psychosocial adjustment. Specifically, because high 

levels of adolescent anxiety appear to interfere with the exploration and formation of a coherent and 

mature self (e.g., Chapter 3; Campbell et al., 1996; Crocetti et al., 2009; Di Blasi et al., 2014; Schwartz, 

Klimstra, Luyckx, Hale, & Meeus, 2012; Van Dijk et al., 2013), which is a salient developmental task in 

adolescence, adolescents with high levels of anxiety may develop an “impaired self”, characterized 

by unclarity, uncertainty, and immaturity. These impaired mental representations of the self may, in 

turn, constitute a liability for future levels of anxiety as well as poorer psychosocial adjustment, as 

they form the core of our cognitive mindset and our formulation and attainment of future life goals 

(including self-actualization) and may also adversely affect the emergence of our life story in 

adolescence (Bohn & Berntsen, 2013; Habermas & Bluck, 2000). Future research is needed to 

examine this potential (mediating) developmental process in which adolescent anxiety may interfere 

with the attainment of a healthy cognitive self-system and may thereby be related to adult levels of 

anxiety as well as a poorer adult psychosocial adjustment in a wide range of domains of functioning. 

Second, although the developmental mechanisms studied in this dissertation are informative 

because of their longitudinal nature (Chapters 5, 6, and 7), they are merely correlational and do not 

allow for any causal conclusions. These longitudinal developmental mechanisms remain to be tested 

in (preferably combined longitudinal-) experimental designs. By manipulating certain conditions, 

such studies may provide more detailed and causal information on developmental mechanisms than 

mere longitudinal correlational designs. Furthermore, future research should address the real-life or 

ecological validity of longitudinal and experimental studies on potential short-term dynamics 

underlying the development and maintenance of adolescent anxiety over time. An Experience-

Sampling Method (ESM), for example with mobile phones, would be well-suited to reveal real-life 

cognitive, emotional, and behavioral processes that may be associated with adolescent anxiety 

development. Such an approach could even be combined with continuous physiological monitoring 

of adolescents (e.g., heart rate, respiratory rate, and blood pressure) by a non-invasive, wearable 

monitor. In line with findings in this dissertation (Chapter 5), such an approach should in particular 

focus on processes linked to anticipation of feared situations to see how such processes may be 

linked to the stability of youth anxiety over time as well as anxious avoidance or withdrawal behavior 

of youth. In addition, such an approach may provide further insight into the importance of 

heightened mood/emotional variability in the development and maintenance of adolescent anxiety 

(Maciejewski et al., 2014; Neumann, Van Lier, Frijns, Meeus, & Koot, 2011).  

Third, this dissertation’s guiding theoretical framework of developmental psychopathology 

emphasizes the ongoing dynamic interplay that occurs between biological, psychological, and socio-

environmental influences and prior levels of (mal)adaptation across time (Cicchetti & Rogosch, 1996, 
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2002), and many factors are together, likely in interaction with each other, assumed to affect youth 

anxiety development (e.g., Barlow, 2002; Muris, 2006). Yet, in this dissertation we have paid little 

attention to (person-environment) interactions involving multiple domains of functioning in 

association with adolescent anxiety development, with the exception of some global tests for gender 

differences in developmental sequence and processes. Future longitudinal research should focus 

more on individual or social-contextual differences in the prediction of youth anxiety development as 

well as the effect of youth anxiety on other domains of functioning (i.e., moderation and person-

environment interactions). In addition, it is important to examine if there may be individual or social-

contextual differences in developmental processes underlying adolescent anxiety development or in 

processes that appear to maintain adolescent anxiety over time.  
 

 

8.7 CONCLUDING REMARKS 
 

Guided by a developmental psychopathological framework, the developmental perspective in this 

dissertation provides important contributions to our understanding of developmental patterns of 

adolescent anxiety as well as individual vulnerabilities and social processes associated with the 

development of adolescent anxiety. Findings in this dissertation revealed different age-normative 

developmental patterns for different forms of anxiety during adolescence, though youth anxiety 

trajectories were characterized by large heterogeneity over time, especially across the transition 

from elementary to secondary school. Nevertheless, adolescent anxiety showed marked continuity 

over time across all studies, and heightened stress-reactivity was found to play a role in the stability 

of adolescent anxiety over time. Furthermore, different forms of anxiety did not only show 

(differential) concurrent stable associations with other domains of psychosocial functioning over 

time, but adolescent anxiety both affected and was affected by relationships with parents and peers 

over time. Moreover, adolescents’ social adjustment appeared to play a role in adolescents’ health 

risk behavior. Finally, though most findings in this dissertation suggest that high levels of adolescent 

anxiety are associated with poorer intrapersonal and interpersonal functioning over time, some 

findings also suggest that adolescent anxiety may serve some protective functions (e.g., with respect 

to adolescent cannabis use). Altogether, findings in this dissertation indicate that high levels of 

adolescent anxiety deserve serious attention from researchers and clinicians alike. 
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SAMENVATTING (SUMMARY IN DUTCH) 
 

Angst, het onaangename gevoel dat er mogelijk iets vervelends zou kunnen gebeuren, wordt door 

iedereen in verschillende mate ervaren. Een bepaalde mate van angst is normaal en functioneel, 

omdat we hierdoor worden aangezet om ons voor te bereiden op potentiële dreiging. Een hoge mate 

van angst die niet in verhouding staat tot de waarschijnlijkheid en de ernst van eventuele dreiging is 

echter disfunctioneel en kan het dagelijks functioneren sterk negatief beïnvloeden. In deze 

dissertatie is gekeken naar de ontwikkeling van angst in de adolescentie, een ontwikkelingsfase 

tussen ongeveer 12 en 18 jaar die gekenmerkt wordt door grote biologische, psychologische, en 

sociale veranderingen (Adams & Berzonsky, 2005; Brown & Larson, 2009; Klimstra, 2010; Laursen & 

Collins, 2009; Steinberg & Morris, 2001). Binnen een ontwikkelingspsychopathologisch kader is bij 

adolescenten uit de normale populatie onderzoek gedaan naar drie belangrijke aspecten van de 

ontwikkeling van angst: (1) ontwikkelingspatronen van angst in de adolescentie en associaties met 

verschillende aspecten van psychosociaal functioneren; (2) individuele kwetsbaarheden die mogelijk 

gerelateerd zijn aan de ontwikkeling van angst bij adolescenten; en (3) de mogelijke wisselwerking 

tussen aspecten van relaties met ouders/leeftijdsgenoten en de ontwikkeling van angst bij 

adolescenten over tijd. 
 
 
Ontwikkelingspatronen van Angst in de Adolescentie en Psychosociaal Functioneren 
 

In Hoofdstuk 2 is gekeken naar de mogelijke impact van de transitie van de basisschool naar de 

middelbare school op ontwikkelingstrajecten van angst bij 631 Amerikaanse kinderen die jaarlijks 

gevolgd werden van ongeveer 8 tot 14 jaar. Daarbij is gekeken naar verschillende aspecten van 

psychosociaal functioneren bij kinderen in verschillende angst trajecten. We vonden dat de transitie 

van de basisschool naar de middelbare school bij twee groepen kinderen sterke invloed bleek te 

hebben op hun angst trajecten, waarbij kinderen ofwel een sterke toename (5%) ofwel een sterke 

afname (14%) in angst lieten zien na de transitie. Daarnaast vonden we twee andere groepen 

kinderen met vrij stabiele levels van hoge (11%) of lage angst (70%) over tijd. Trajecten met hoge of 

toenemende levels van angst werden gekenmerkt door slechter psychosociaal functioneren (bijv. 

meer school-gerelateerde problemen en slechtere kwaliteit van relaties met ouders en 

leeftijdsgenoten) dan trajecten met lage of afnemende levels van angst. 

In Hoofdstuk 3 is gekeken naar ontwikkelingspatronen van verschillende vormen van angst 

(namelijk Gegeneraliseerde Angst, Paniek, School Angst, Separatie Angst, en Sociale Angst) bij 239 

Nederlandse adolescenten die jaarlijks gevolgd werden van ongeveer 12 tot 19 jaar. Daarbij is 

gekeken of verschillende vormen van angst over tijd mogelijk aan specifieke aspecten van 

psychosociaal functioneren gerelateerd waren. We vonden verschillende ontwikkelingspatronen 
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voor verschillende vormen van angst tijdens de adolescentie, waarbij sommige vormen van angst 

afnamen (bijv. Separatie Angst) en andere vormen van angst juist toenamen (bijv. Gegeneraliseerde 

Angst). In deze ontwikkelingspatronen was sprake van enkele sekseverschillen. Daarbij vonden we 

voor de meeste vormen van angst twee verschillende angst trajecten. De meerderheid van de 

adolescenten volgden een ontwikkelingstraject met relatief lage levels van angst over tijd, terwijl de 

resterende minderheid van adolescenten een ontwikkelingstraject volgden met vrij stabiele hoge 

levels van angst over tijd. Voor alle vormen van angst bleken hoge levels gerelateerd aan hoge levels 

van neuroticisme over tijd, terwijl andere aspecten van psychosociaal functioneren (bijv. cannabis 

gebruik en kwaliteit van de relatie met moeder) specifiek gerelateerd bleken aan één vorm van 

angst. In het algemeen suggereren deze resultaten dat het belangrijk is om onderscheid te maken 

tussen verschillende vormen van angst. 
 
 

Ontwikkeling van Angst in de Adolescentie en Individuele Kwetsbaarheid 
 

In Hoofdstuk 4 is gekeken naar de longitudinale relatie tussen basale stress levels, gemeten aan de 

hand van ochtend cortisol levels (Cortisol Awakening Response; Pruessner et al., 1997), en 

verschillende vormen van angst en depressie bij 184 Nederlandse adolescenten die jaarlijks gevolgd 

werden van ongeveer 15 tot 17 jaar. We vonden dat een kleine groep adolescenten (15%) met 

relatief hoge levels van ochtend cortisol over tijd significant hogere levels van depressie lieten zien 

over diezelfde periode dan de meerderheid van de adolescenten (85%) met vrij stabiele lage levels 

van ochtend cortisol. Er werden geen verschillen tussen deze twee groepen adolescenten gevonden 

in verschillende vormen van angst, wat suggereert dat verhoogde basale stress levels bij 

adolescenten mogelijk specifiek gerelateerd zijn aan depressieve gevoelens. 

In Hoofdstuk 5 is gekeken naar de longitudinale relatie tussen Sociale Angst en verschillende 

vormen van stressgevoeligheid bij 327 Nederlandse adolescenten die over een periode van één jaar 

gevolgd werden van ongeveer 17 tot 18 jaar. Er is specifiek gekeken naar de rol van subjectieve 

ervaring van stress en hartslag en daadwerkelijke cortisol levels (gerelateerd aan activatie van de 

HPA-as) en hartslag (gerelateerd aan activatie van het autonome zenuwstelsel) in de stabiliteit van 

Sociale Angst bij adolescenten. We vonden dat sterkere toenames in de subjectieve ervaring van 

stress en hartslag tijdens een stresstaak een rol speelden in de stabiliteit van Sociale Angst bij 

adolescenten, evenals sterkere toenames in daadwerkelijke hartslag in anticipatie van de stresstaak. 
 

 
Ontwikkeling van Angst in de Adolescentie en Sociale Relaties 
 

In Hoofdstuk 6 is gekeken naar longitudinale relaties tussen kwaliteit van de relatie met moeder en 

Gegeneraliseerde Angst en depressie bij 497 Nederlandse adolescenten die jaarlijks gevolgd werden 
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van ongeveer 13 tot 18 jaar. Er is specifiek gekeken naar drie mogelijke processen van invloed over 

tijd: (1) slechtere kwaliteit van de relatie met moeder voorspelt angst en depressie bij adolescenten; 

(2) angst en depressie bij adolescenten voorspellen slechtere kwaliteit van de relatie met moeder; en 

(3) er is een wisselwerking over tijd tussen kwaliteit van de relatie met moeder en angst en depressie 

bij adolescenten. We vonden dat Gegeneraliseerde Angst bij adolescenten een slechtere kwaliteit 

van de relatie met moeder voorspelde, terwijl we een wisselwerking over tijd vonden tussen 

depressie bij adolescenten en slechtere kwaliteit van de relatie met moeder. De perceptie van 

adolescenten van de kwaliteit van de relatie met moeder speelde hierin een belangrijke rol. 

In Hoofdstuk 7 is gekeken naar longitudinale relaties tussen Sociale Angst, de tijd die 

adolescenten met leeftijdsgenoten doorbrengen, en cannabis gebruik bij 497 Nederlandse 

adolescenten die jaarlijks gevolgd werden van ongeveer 13 tot 18 jaar. We vonden dat adolescenten 

met hogere levels van Sociale Angst minder tijd doorbrachten met leeftijdsgenoten, en dat 

adolescenten die minder tijd doorbrachten met leeftijdsgenoten minder (vaak) cannabis gebruikten. 

Aangezien drugsgebruik bij adolescenten meestal voorkomt wanneer ze met leeftijdsgenoten zijn, 

suggereren deze resultaten dat adolescenten met hogere levels van Sociale Angst minder (vaak) 

cannabis gebruiken omdat ze minder tijd doorbrengen met leeftijdsgenoten. 
 
 
Concluderende Opmerkingen 
 

Het ontwikkelingspsychopathologische perspectief in deze dissertatie levert belangrijke bijdragen 

aan onze huidige kennis van ontwikkelingspatronen van angst in adolescenten uit de normale 

populatie en hoe individuele kwetsbaarheden en sociale processen gerelateerd zijn aan de 

ontwikkeling van angst bij adolescenten. Resultaten in deze dissertatie laten zien dat verschillende 

vormen van angst tijdens de adolescentie verschillende ontwikkelingspatronen vertonen. 

Tegelijkertijd blijkt angst bij adolescenten gekenmerkt door opvallende continuïteit over tijd in alle 

studies, waarin verhoogde stressgevoeligheid mogelijk een rol speelt. Verschillende vormen van 

angst blijken verder niet alleen gelijktijdig (specifiek) gerelateerd aan verschillende aspecten van 

psychosociaal functioneren, maar angst bij adolescenten blijkt over tijd zowel van invloed op als 

beïnvloed te worden door aspecten van relaties met ouders en leeftijdsgenoten. Hoewel de meeste 

resultaten in deze dissertatie suggereren dat hoge levels van angst bij adolescenten samengaan met 

slechter intra- en interpersoonlijk functioneren, lijken sommige resultaten ook te suggereren dat 

angst bij adolescenten mogelijk enige beschermende functies zou kunnen hebben (bijv. in relatie tot 

drugsgebruik). Over het geheel genomen wijzen resultaten in deze dissertatie erop dat hoge levels 

van angst bij adolescenten serieuze aandacht verdienen van onderzoekers en clinici.  
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directe en indirecte input, de gezellige gesprekjes in de pantry al wachtend op de koffieautomaat of 

waterkoker (Daphne, Leonie, en Sandra) of al lopend door de gang (Esmée), en jullie steun tijdens 

mijn promotietraject. Saskia, bedankt voor je oprechte interesse in zowel mijn werk als mijn 
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Mijn paranimfen Yongking en Eddie, wat ben ik ontzettend blij dat jullie mij (extra) bijstaan in deze 
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alleen gezellig te kunnen kletsen maar ook nog eens druk te kunnen brainstormen over 

wetenschappelijk onderzoek! Je eerlijkheid, openheid, en humor zijn zeer verfrissend. Ik hoop in de 

toekomst nog veelvuldig met je samen te kunnen werken. Yongking, my dear roommate, but most of 

all my dear friend, I cannot imagine my time as PhD student without you. Your bright mind and 

gentle heart have inspired me tremendously. In these past few years, you have opened my eyes and 

my heart to new knowledge, new people, and many new experiences. I am very grateful that you 

were by my side during this rollercoaster of emotions and experiences and to have you in my life. 
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Natuurlijk wil ik al mijn vriend(inn)en en familie ook ontzettend bedanken voor de ondersteuning in 

de afgelopen jaren. Jullie zorgen er voor dat ik niet vergeet om met volle teugen van het leven te 
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Tamara, Jeroen, Ronald, en Naomi, bedankt dat jullie mij regelmatig uit mijn “ivoren torentje” 
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heen. Ik hoop nog vaak samen in de sauna te ontspannen en gezellig bij te kletsen! 

Lieve Annie, Theo, Tom, en Marijke, vanaf het begin heb ik me bij jullie altijd welkom gevoeld. 
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vaak duidelijker mijn werk en resultaten kan verwoorden dan ik dat zelf kan (een vaardigheid waar ik 

over de jaren heen meerdere malen dankbaar gebruik van heb gemaakt). Daarbij zijn we echte 

wereldreizigers geworden dankzij al mijn werk-gerelateerde bezoeken aan het buitenland (wat een 

feest om business and pleasure zo te kunnen combineren!). Ik kijk uit naar al onze avonturen in de 
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