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ABSTRACT 

 Background: The purpose of this research was to provide a systematic 

examination of the role of attention and interpretation biases in the expression of 

anxiety in children. This research also examined the influence of maternal expectations 

on the information that mothers provide their children and the degree of avoidance 

behaviour mothers expect of anxious children relative to non-anxious children and 

siblings.  Assessment of attention bias, interpretation bias and avoidance expectancies 

was undertaken using the following established experimental paradigms previously 

employed in paediatric research: (1) a visual probe task assessing attention bias for 

threat and happy faces relative to neutral faces (Waters, Mogg, Bradley, & Pine, 2008), 

(2) a hypothetical scenarios task assessing cognitive, emotional and behavioural 

interpretations of threat, positive and neutral situations (Bögels & Zigterman, 2000), 

and (3) an analogue task assessing estimates of avoidance of threat in threat and 

ambiguous situations (Field & Storksen-Coulson, 2007).   

 Method: All three experimental tasks were completed by a cohort of 122 (60 

clinically anxious; 62 non-anxious) children aged between 7 and 12 years, while 

mothers completed the avoidance task only. Group differences in attention and 

interpretation biases and avoidance expectancies were examined as a function of child 

anxiety (anxious: non-anxious), child anxiety symptom severity (high: low: non-

anxious), maternal trait anxiety (high: low) and child diagnostic category (distress 

disorder (GAD): fear disorder (SP, SAD, SoP): non-anxious). In accord with factor 

analytic studies used to inform recent advances in the nosology of internalising 

disorders (e.g., Vollebergh et al., 2001), anxiety disorders are divided into two highly 

correlated subgroups of symptoms (i.e., distress and fear disorders). Generalised anxiety 

disorder, which involves the experience of pervasive subjective distress, is categorised 
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as distress disorder.  Separation anxiety, social phobia, simple phobia and panic 

disorder are characterised by symptoms of autonomic arousal, and together are 

categorised as fear disorders (Watson, 2005). Anxious children in the present study 

were assigned to either the distress or the fear disorder group based on their primary 

diagnosis.  

  Results: The main findings of each of the three experimental tasks can be 

summarised as follows. Attention Bias: Children with fear disorders and high symptom 

severity showed a significant attention bias away from threat and happy faces relative to 

non-anxious control children. In contrast, there was a trend for distress disorder children 

to show an attention bias towards threat faces, although the bias did not differ 

significantly from controls. Distress disorder children with low symptom severity 

demonstrated an attention bias towards happy faces that was significantly different to 

zero, although did not differ to that of non-anxious control children. There was no 

significant effect of maternal trait anxiety on children’s attention biases.  

 Interpretation Bias: Fear disorder children with high symptom severity selected 

significantly more threat interpretations across all situations relative to control children. 

While all anxious children were less able to interpret the accurate emotion in neutral 

situations, anxious children of high trait anxious mothers were further impaired across 

all situations relative to controls. Consistent with impairments observed with cognitions 

and emotions, children with fear disorders reported more maladaptive behaviours 

relative to non-anxious children, which were enhanced in fear disorder children with 

high symptom severity. However, there were no differences in children’s maladaptive 

behaviours found as a function of maternal trait anxiety. Interestingly, correlation 

analysis revealed that threat attention bias was negatively associated with cognitive 

threat interpretations and maladaptive behaviours across situations in anxious but not 
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control children. This suggests that as anxious children’s attention moves from more to 

less threat avoidance they are less likely to appraise situations as threatening and to 

react with maladaptive behaviours (e.g., avoidance), similar to the absence of significant 

avoidance or vigilance seen in healthy controls. 

 Avoidance: Anxious children estimated similar avoidance of threat relative to 

control children. Despite this, mothers expected that (a) anxious children would be more 

avoidant than controls, (b) anxious children would be more avoidant than a sibling, and 

(c) the sibling of an anxious child would be more avoidant than a sibling of a control 

child. Moreover, maternal expectancies of avoidance were enhanced in mothers with 

high trait anxiety, with greater expectancies of avoidance related to increased levels of 

symptom severity and fear disorders in anxious children.  The more threat related 

information that children receive from their mothers in ambiguous situations, the more 

likely are anxious children to approach versus avoid a potentially threatening stimulus. 

Conclusions: Overall, these findings suggest that the pattern of cognitive 

processing found in anxious children is driven primarily by the child’s diagnostic 

category and level of symptom severity, with little impact of maternal trait anxiety other 

than on emotional accuracy, which was most impaired in fear disorder children of high 

trait anxious mothers. Moreover, the finding that attention and interpretation biases are 

significantly related in anxious children, indicates that the pre-existing differences in 

these biases and the associations between them are likely to influence anxiety treatment 

outcomes. An important finding of this research was that maternal expectations of 

anxious children’s avoidance are influenced by mother’s own anxiety in addition to the 

child’s diagnostic category and symptom severity, which in turn influence the 

information mothers provide their child about potential threat. These findings are 

discussed in relation to theoretical and clinical implications. 
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Chapter 1. Childhood Anxiety  

 Anxiety is a set of emotional reactions to real or imagined threats to an 

individual’s physical or emotional wellbeing that lead to motor responses (e.g., 

escape or avoidance), cognitive responses (e.g., worries or distorted cognitions 

regarding one’s performance or safety) and physiological responses (e.g., increased 

heart rate) (Lang, 1968). Anxious responses can sometimes be adaptive in that they 

ensure that one remains alert in dangerous situations (Korte, 2001). Anxiety in 

children is common, and there are a number of anxieties and worries that are 

considered ‘normal’ during a child’s development. For example, infants may become 

anxious in response to loud noises or separation from their caregivers, while young 

children may experience anxiety about physical events and imaginary creatures. 

Older children and adolescents, however, tend to be more anxious about social 

events and negative evaluation by others.  However, these types of normative 

developmental anxieties are usually transient in nature. For example, Muris, 

Merckelbach, Gadet, and Moulaert (2000) found that approximately 75% of normal 

school aged children reported such anxieties, which peaked between the ages of 7 

and 9 years.  However, while these anxious concerns typically decrease with age, for 

some children they become pervasive and result in significant distress. When anxiety 

is excessive in frequency and/or duration and leads to interference in a child’s 

functioning at home, in school and/or with peers, then it can be a manifestation of 

more serious anxiety disorders (Beidel & Turner, 2005).  

 Anxiety disorders are among the most common psychiatric disorders in 

childhood, affecting approximately 25 percent of youth at some time during their 

childhood and adolescence (Costello, Egger, & Angold, 2005). Anxiety disorders 

pose a significant burden on society in terms of socio-economic costs including 
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unemployment, days lost from work, hospitalisation and medication (Waghorn, 

Chant, White, & Whiteford, 2005). Moreover, they are associated with dysfunction 

in all domains of daily life exceeding that of many physical disabilities (Bodden, 

Dirksen, & Bögels, 2008; Buist-Bouwman et al., 2006; Greenberg et al., 1999).  

Childhood anxiety can seriously undermine a child’s quality of life causing 

impairment in academic and social functioning (Kendall, Aschenbrand, & Hudson, 

2003) and also presents a risk for anxiety in adolescence (Bittner et al., 2007) and 

adulthood (Pine, Cohen, Gurley, Brook, & Ma, 1998), in addition to other disorders 

(Rabian & Silverman, 2000). Although anxiety disorders typically develop during 

childhood (Öst & Treffers, 2001) there is currently limited understanding of the 

factors that contribute to the development and maintenance of childhood anxiety.  

 Childhood anxiety has been linked with cognitive factors (Hadwin, Garner, & 

Perez-Olivas, 2006), genetic factors (Beidel & Turner, 1997) and environmental 

influences (Craske & Waters, 2005). While the literature emphasises the complex 

relationships between these various influences, there has been a recent focus on 

cognitive processes (e.g., Waters, Mogg, et al., 2008), parental anxiety and parenting 

factors (e.g., Moore, Whaley, & Sigman, 2004) as interactive mechanisms through 

which child anxiety might develop and/or be maintained. 

Overview of the Current Study 

 This thesis provides a systematic examination of the role of attention and 

interpretation biases in the expression of anxiety in children. It also focuses on the 

influence of maternal expectations on the information that mothers provide their 

children and the degree of avoidance behaviour they expect in relation to their 

anxious child and the child’s sibling.  This thesis contributes to the existing literature 

by increasing the current understanding of the risk factors associated with the 
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development and maintenance of anxiety disorders in childhood.  An additional 

contribution of this thesis to the child anxiety literature is the development and 

implementation of novel tasks that expand the current framework by which to 

investigate children’s anxious cognitions and parental expectancies.  

 The study included three separate experimental tasks, which were completed 

by a cohort of 122 (60 clinically anxious; 62 non-anxious) children.  Mothers 

completed one of the three experimental tasks with their child. The first two 

experiments examined attention and interpretation biases that characterise anxious 

children and which are thought to be involved in the intergenerational transmission 

of anxiety (e.g., Bögels & Brechman-Toussaint, 2006). The third experiment 

investigated parental expectations of avoidance by anxious children, which is 

proposed to serve as a maintaining factor in childhood anxiety disorders (e.g., Rapee, 

2001).  As most research has focused on maternal influence in the socialisation 

practices of anxious children (Craske & Waters, 2005), and anxiety disorders in 

children is associated with an increased risk of anxiety disorders more in mothers 

than fathers (Cooper, Fearn, Willetts, Seabrook, & Parkinson, 2006), mothers were 

the primary parent studied.  

  Chapter 1 presents a review of childhood anxiety disorders including 

diagnoses, epidemiology, comorbidity, psychosocial correlates, aetiological and 

maintaining factors. Chapter 2 provides an overview of the major cognitive theories 

of anxiety. Chapters 3, 4 and 5 present a review of the literature on attention bias, 

interpretation bias and parenting factors associated with childhood anxiety. Chapter 6 

describes the group characteristics of the participants and methodology used in the 

current study. Chapters 7, 8 and 9 describe and present empirical findings from three 

experiments investigating differences in attention and interpretation biases for threat, 
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and expectations of children’s avoidance as a function of child and maternal anxiety. 

Finally, Chapter 10 presents a summary of the research findings, clinical 

implications, limitations and suggested areas for future research.   

Phenemology of Childhood Anxiety Disorders 

 A recent meta-analytic study revealed that since the 1950s there has been an 

increase in anxiety in children, which has been associated with increases in divorce, 

birth and crime rates (Twenge, 2000). However, until the 1980s, there was little 

concern for fears and anxiety in children, which were all considered to be 

developmentally normal and something that children would “grow out of ” (Beidel & 

Turner, 2005). Since then there has been a significant increase in studies examining 

children’s fears and anxieties, which began with the release of the third edition of the 

Diagnostic and Statistical Manual of Mental Disorders (3rd ed.; DSM-III ; American 

Psychiatric Association, 1980). The DSM-III (1980) 3rd ed. was the first to include 

the following anxiety disorders specifically related to childhood and adolescence: 

separation anxiety disorder (SAD), avoidant disorder of childhood or adolescence, 

and overanxious disorder (OAD). However, in subsequent editions of the DSM, 

including the Diagnostic and Statistical Manual of Mental Disorders (4th ed., DSM-

IV; American Psychiatric Association, 1994) and the Diagnostic and Statistical 

Manual of Mental Disorders (4th ed.; text rev., DSM-IV-TR; American Psychiatric 

Association, 2000), separation anxiety disorder (SAD) has been described as the only 

anxiety disorder unique to childhood. Otherwise, children may be given a diagnosis 

of an anxiety disorder found in adulthood, although the criteria sometimes contains 

descriptors specific to children. The DSM-IV-TR (2000) 4
th

 ed., text rev. lists eight 

anxiety disorders that are recognised in children and adolescents, and describes 

specific features of each disorder used to determine a diagnosis.  
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 Although each of the anxiety disorders involves fear, anxiety, worry and 

avoidant behaviours, they differ from each other in terms of the primary object of 

threat or the focus of the child’s anxiety (Craske, 2003).  The main clinical features 

of the anxiety disorders that children can be assigned are listed in Table 1. Of the 

eight anxiety disorders described, the children in the present study met criteria for 

one or more of the following: separation anxiety disorder (SAD), social phobia 

(SoP), specific phobia (SP), generalised anxiety disorder (GAD) and obsessive-

compulsive disorder (OCD). The epidemiology of these five disorders will be 

discussed in the following section.  
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Table 1.1 

DSM-IV-TR defined anxiety disorders in children and adolescents 

 

Anxiety disorder Essential features 

Specific phobia 

 

 

 

 

Panic disorder 

 

 

  

 

Marked and persistent fear of clearly discernible, 

circumscribed objects or situations. Five types: animal, 

situational, blood-injection-injury, natural environment, 

and other. 

 

The presence of recurrent, unexpected panic attacks, i.e., 

discrete periods of intense fear that are accompanied by 

somatic and cognitive symptoms. There is also persistent 

concern about having another panic attack, worry about 

the implications or consequences of the panic attacks, or a 

significant behavioural change related to the attacks.  

 

Agoraphobia Anxiety about being in places or situations from which 

escape might be difficult or in which help may not be 

available in the event of having a panic attack or panic-like 

symptoms. 

 

Social phobia (previously 

known as avoidant disorder) 

Marked and persistent fear of social or performance 

situations in which embarrassment may occur.  

 

Obsessive-compulsive disorder Recurrent obsessions and/or compulsions. Obsessions are 

persistent ideas, thoughts, impulses, or images that are 

experienced as intrusive and inappropriate and that cause 

marked anxiety or distress. Compulsions are repetitive 

behaviours or mental acts, the goal of which is to prevent 

or reduce anxiety or distress.  

 

Posttraumatic or acute stress 

disorder 

Following exposure to an extreme traumatic stressor, 

which elicited intense fear, helplessness, or horror, the 

person develops a characteristic pattern of symptoms 

including re-experiencing the traumatic event, persistent 

avoidance of stimuli associated with the trauma, and 

increased arousal. 

 

Generalized anxiety disorder 

(previously known as 

overanxious disorder) 

Separation anxiety disorder 

 

Enduring and excessive anxiety and worry (apprehensive 

expectation) about a number of events and activities. 

 

Excessive anxiety concerning separation from the home or 

from those to whom the person is attached. 
Note.  Based on APA (2000); (Muris, 2007). 
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Prevalence and Onset 

 The prevalence rates reported by recent epidemiologic studies for all anxiety 

disorders range from 2% to 27% (Costello et al., 2005). This variability is due to the 

type of prevalence that is reported. For example, current prevalence estimates of one 

or more disorders was 2.8%, three month estimates were between 2.2% and 8.6%, 

six month estimates were between 5.5% and 17.7%, 12 month estimates were 

between 8.6% and 20.9%, while reported estimates of lifetime prevalence ranged 

between 8.3% and 27.0% (Costello et al., 2005).  Exact figures of prevalence rates 

for anxiety disorders also vary as a result of variations in samples (i.e., clinic or non-

clinic referred), methods, measures, interviewers and informants.  Studies generally 

show higher prevalence rates for females than males for most anxiety disorders, with 

girls being twice as likely as boys to have suffered from an anxiety disorder by the 

age of 16 years (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003).  

Childhood Anxiety Disorders  

 Separation anxiety disorder. Separation anxiety disorder is one of the most 

common of all the anxiety disorders in childhood with estimated prevalence rates in 

community samples ranging from 2.8% to 8% (Beesdo, Knappe, & Pine, 2009). The 

prevalence rate reported for SAD among children referred to a general outpatient 

psychiatric clinic was 9.9% (Westenberg, Siebelink, Warmenhoven, & Treffers, 

1999), with a prevalence estimate of 33% reported for children referred to a 

specialist anxiety clinic (Last, Francis, Hersen, Kazdin, & Strauss, 1987). SAD has 

the earliest age of onset of the anxiety disorders, with most cases emerging prior to 

12 years and as early as 5 to 7 years (Kessler, Berglund, Demler, Jin, & Walters, 

2005). Although it is most prevalent among young children, it can also develop at 

any age during childhood and adolescence (Silverman & Dick-Niederhauser, 2004) . 
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Some studies found that girls are more likely to have SAD than boys (e.g., Allen, 

Lavallee, Herren, Ruhe, & Schneider, 2010), while other studies report no gender 

differences in prevalence rates (e.g., Bittner et al., 2007).  Although longitudinal 

research has shown that childhood SAD predicts adolescent SAD and can lead to 

significant difficulties in terms of long-term development (Bittner et al., 2007).  

However, children with SAD have the highest rate of remission and are less likely to 

develop a new anxiety disorder compared to children with other anxiety disorders 

(Last, Perrin, Hersen, & Kazdin, 1996). Children who suffer from SAD can 

experience significant impairment in daily functioning. For example, anxiety can be 

so severe in some children that they refuse to separate from their primary caregiver, 

which in many cases can lead to school refusal.  

 Social phobia. Social phobia, avoidant disorder of childhood and 

overanxious disorder were all diagnoses assigned to children with social fears prior 

to the DSM-IV (1994) 4
th

 ed. However, in accord with the DSM-IV (1994) 4th ed. 

criteria, all children with social fears are now given a diagnosis of social phobia, thus 

raising the prevalence rates among clinic-referred and non-referred children. For 

example, Kendall and Warman (1996)  reported prevalence rates of 18% for social 

phobia in clinic-referred children using the DSM-IV (1980) 3
th

 ed., criteria and 40% 

according to DSM-IV (1994) 4
th

 ed. criteria.  Similarly, prior to DSM-IV (1994) 4th 

ed., it was estimated that around 1% of non-referred children suffered from social 

phobia (Anderson, Williams, McGee, & Silva, 1987), with estimates increasing to 

3% after the later revisions (Beidel & Turner, 1998). While the average age of onset 

of social phobia ranges between 11.3 and 12.7 years, and is found in children as 

young as 8 years, it is more common among adolescents than pre-adolescent 

children. Although there are no gender differences in prevalence rates in children, 
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social anxiety is more commonly diagnosed in females than males during 

adolescence (Beidel & Turner, 2005). Using retrospective data, DeWit, Ogborne, 

Offord, and MacDonald (1999) found that approximately 50% of children and 

adolescents with social phobia recover from the disorder, with those children who 

experienced the onset of social fears after 13 years of age being more likely to 

recover than those who reported onset prior to the age of seven. Left untreated, social 

phobia poses an increased risk for the development of comorbid depression or 

substance use disorders and can lead to long-term problems with independent adult 

functioning, education, social relationships and employment (Velting & Albano, 

2001).  

 Specific phobia. Community prevalence estimates of specific phobia are 

around 10% (Beesdo et al., 2009), with estimates among clinic-referred children 

ranging between 8.5% (Esbjorn, Hoeyer, Dyrborg, Leth, & Kendall, 2010) and 

27.6% (Leyfer, Gallo, Cooper-Vince, & Pincus, 2013).  In a sample of clinic-referred 

children, animal phobias were reported as the most common phobia, endorsed by 

49.2% of children, followed by nature-environment phobias (32.4%), blood-

injection-injury phobias (18.4%) and situation phobias (0.2%) (Leyfer et al., 2013).  

Age of onset for specific phobias is 7.8 years, with younger children (age ≤ 13) and 

girls endorsing a higher frequency of specific phobia symptoms than older children 

and boys (Muris, Schmidt, & Merckelbach, 1999). Data from cross-sectional and 

epidemiological studies indicate that prevalence rates for specific phobia do not 

change much over time. That is, adults with specific phobia report that they have 

suffered from these fears since childhood (Becker et al., 2007; Kessler et al., 2005). 

Without treatment, specific phobias cause similar impairment to that of other anxiety 

disorders (Becker et al., 2007).  
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 Generalised anxiety disorder. Precise prevalence estimates of generalised 

anxiety disorder (GAD) are largely unavailable prior to the DSM-IV (1994) 4
th

 ed.  

revisions, when GAD was initially applied to youth.  Prior to 1994, children with 

symptoms consistent with a diagnosis of GAD were given the diagnosis of 

overanxious disorder (OAD).  Prevalence estimates of OAD in non-referred samples 

was between 2% and 15%, and around 10% in clinic-referred children (Tracey, 

Chorpita, Douban, & Barlow, 1997).  Although children can be assigned a diagnosis 

of GAD at any age, the average age of onset is between 10.8 and 13.4 years. While 

there are few gender differences in prevalence rates of GAD in children, during 

adolescence this disorder is more prevalent in females than in males, which is 

primarily due to a decrease in the number of adolescent boys diagnosed with GAD 

(Beidel & Turner, 2005).  However, there is little data on the course of GAD among 

children. The information that does exist is from retrospective studies with adults, 

which suggests that most adults with GAD report an onset dating back to childhood, 

or that they have been worriers all of their lives (Noyes et al., 1992). Left untreated, 

GAD can lead to significant impairment in daily functioning and imposes major 

costs to the community (Barrera & Norton, 2009).  

Obsessive-compulsive disorder. Obsessive compulsive disorder (OCD) 

tends to be an underdiagnosed disorder in children and adolescents, primarily 

because of the secretiveness that surrounds the rituals associated with OCD and a 

lack of insight about the disorder (March, Franklin, Leonard, & Foe, 2004).  

Prevalence estimates of OCD in children and adolescents range from 1% to 3.6% 

(Heyman et al., 2003).  The age of onset ranges from 5 to 18 years, with the average 

age being approximately 9 to 10 years, with prevalence estimates increasing with 

age.  Although there are no gender differences in children who are diagnosed with 
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OCD, by the age of 18 years, a diagnosis is more frequently assigned to females than 

to males (Heyman et al., 2003).  Due to the complexity and chronicity of the 

disorder, the majority of children with a diagnosis of OCD, continue to have 

symptoms into adulthood (Beidel & Turner, 2005).  

Comorbidity 

 Anxiety disorders in children tend not to occur alone and are often comorbid 

among themselves and with other disorders, with anxious children frequently 

meeting criteria for depression and externalising disorders (Costello et al., 2003).  

Estimated rates of comorbidity in clinical samples are as high as 91% and up to 71% 

in community samples (Saavedra & Silverman, 2002).   

 High comorbidity among anxiety disorders has been reported in several 

studies. A review by Curry, March, and Hervey (2004), found that of the anxiety 

disorders that present in childhood and adolescence, generalised anxiety disorder 

(GAD), separation anxiety disorder (SAD) and specific phobia (SP) and to a lesser 

extent, social phobia (SoP) frequently co-occur.  However, variations in comorbidity 

rates among anxiety disorders in youth have been observed across studies, primarily 

due to the nature of the sample. 

 For example, Lewinsohn, Zinbarg, Seeley, Lewinsohn, and Sack (1997), found 

that among a sample of high school students (aged 14 to 19 years) who had a history 

of an anxiety disorder, 18.7% had suffered from more than one anxiety disorder.  

Conversely, much higher rates have been reported for clinical samples. For example, 

Kendall, Brady, and Verduin (2001) examined rates of comorbidity among anxiety 

disorders in children (8 to 13 years) presenting for treatment at an anxiety speciality 

clinic, who were assigned a primary diagnosis of either GAD, SoP or SAD. Of 

children who met criteria for one anxiety disorder, 52.1% had a least one additional 
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anxiety disorder. Similarly, Rapee (2003) found that 52.7% of clinic referred 

children and adolescents (7 to 16 years) met criteria for more than one anxiety 

disorder. Even higher rates were reported in a recent study of youth aged between 7 

and 17 years, in which 75% of the sample had a comorbid anxiety disorder, with 

approximately 35% of youth meeting criteria for three anxiety disorders (i.e., 

separation anxiety, social phobia, generalised anxiety disorder)(Kendall et al., 2010).  

Overall, based on data from a number of clinical samples, approximately 40% to 

60% of anxious children are estimated to meet criteria for more than one anxiety 

disorder (Rapee, Schniering, & Hudson, 2009).  

  Anxiety disorders are also highly comorbid with other psychiatric problems, 

with depression being the most frequently diagnosed co-occurring condition. Even 

when controlling for other comorbid conditions, anxious youth are 8.2 times more 

likely to meet criteria for depression compared to non-anxious youth (Costello, 

Egger, & Angold, 2004). This is relevant for most types of anxiety disorders, with 

the exception of obsessive-compulsive disorder, which is highly comorbid with other 

anxiety disorders but not other disorders (Lewinsohn et al., 1997). According to a 

recent study of disability in young Australians, anxiety and depression are the 

leading single cause of disability in 10 to 24 year olds (Mathews, Hall, Vos, Patton, 

& Degenhardt, 2011). In young females, anxiety and depressive disorders account 

for the majority of mental disorder disability, with eating disorders being the second 

leading cause. In contrast, anxiety and depressive disorders cause similar levels of 

disability as autism and attention deficit hyperactivity disorder in young Australia 

males (Mathews et al., 2011).  

  Unlike depression, there is equivocal evidence regarding the comorbidity 

between anxiety disorders and externalising disorders. For example, in a large 
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community sample of British children, Ford, Goodman, and Meltzer (2003) found no 

significant overlap between anxiety disorders and conduct disorders and ADHD, 

after controlling for other comorbid disorders. In contrast, (Costello et al., 2004) 

found that these externalising disorders were approximately three times more likely 

to be present in children with anxiety disorders than in non-anxious children. 

Similarly, Kendall et al. (2010) found that 55% of anxious youth also met criteria for 

at least one other disorder, with the most common comorbidities being attention 

deficit hyperactivity disorder (ADHD) and oppositional defiant disorder. The effects 

of age and gender on comorbidity rates between anxiety and externalising disorders 

were observed in a large community sample of youth (9 to 17 years; 53% male, 47% 

female) (Marmorstein, 2007). That is, stronger associations were found between 

anxiety and externalising disorders for males than females and in older compared to 

younger children.   

 Although there is little evidence that anxiety disorders are comorbid with 

substance use disorder in anxious youth, anxiety disorders may represent a risk for 

the later development of substance abuse.  In a study by Kaplow, Curran, Angold, 

and Costello (2001), children with generalised anxiety symptoms were found to be at 

increased risk for early initiation of alcohol use. As generalised anxiety often 

involves excessive and uncontrollable worry about a number of things including 

social competence and acceptance, it was suggested that anxious youth may use 

alcohol at an earlier age to gain acceptance among their peers.  A recent Australian 

longitudinal study examined the association between anxiety and depression and 

alcohol use in adolescents aged between 14 and 24 years (McKenzie, Jorm, 

Romaniuk, Olsson, & Patton, 2011). Participants, who reported moderate to high 

levels of anxiety and depressive symptoms between the ages of 14 and 17 years, 
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were at increased risk for alcohol abuse or dependence in young adulthood compared 

with youth with low levels of symptomology.  

 There are certain developmental trends associated with comorbidity in 

children. The number of “pure” anxiety cases decreases with age, with the likelihood 

of having multiple anxiety disorders increasing by late adolescence or early 

adulthood (Beesdo et al., 2009). Anxiety disorders often predate other disorders such 

as mood disorders, externalising disorders, substance abuse/dependence and eating 

disorders (Godart, Flament, Lecrubier, & Jeammet, 2000).   

Psychosocial Correlates and Prognosis 

 According to the DSM-IV-TR (2000) 4th ed., text rev., one criterion for the 

determination of an anxiety disorder diagnosis is that anxious symptomology must 

result in functional impairment.  Anxiety disorders in childhood and adolescence are 

associated with impairments across a range of areas.  Based on reports from parents, 

teachers, peers and the children themselves, anxiety disordered children experience 

difficulties with peer relationships, self-esteem, attention, school performance and 

social skills (Muris & Meesters, 2002; Strauss, Frame, & Forehand, 1987).   

 Anxious youth are often socially neglected by their peers, as they tend to have 

limited social impact on other children.  That is, while non-anxious children are 

nominated as “most liked”, and behaviour disordered children are nominated as 

“least liked”, anxious children are neither most or least liked, indicating that they are 

almost invisible in the classroom.  Anxious children often avoid or withdraw from 

social a situation, which limits opportunities to establish friendships and normal 

social development (Beidel & Turner, 2005; Strauss et al., 1987).  Anxious children 

sometimes refuse to go to school in order to avoid situations that evoke fear and 

anxiety and these children often experience physical problems such as headaches and 
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sore throats and have a higher incidence of a functional gastrointestinal disorder 

compared to non-anxious peers (Waters, Schilpzand, Bell, Walker, & Baber, 2013).  

 Adolescents with anxiety disorders experience a high level of psychosocial 

impairment in peer relationships, school performance and leisure activities (Essau, 

Conradt, & Petermann, 2000).  Moreover, they are less likely to be working and 

living independently from their parents, and are more likely to be accessing mental 

health services (McKenzie et al., 2011). 

 The high rates of comorbidity and the cumulative effect of anxiety disorders as 

children move into adolescence have important implications for treatment. Early 

access to empirically supported interventions will decrease anxiety symptoms among 

children, thus reducing the likelihood of the onset of other comorbid psychiatric 

disorders resulting in better psychosocial outcomes. 

Aetiological and Maintaining Factors 

 Although the aetiology of childhood anxiety disorders remains unclear, there 

have been considerable advances in understanding the roles of biological and 

environmental influences and maintaining factors in the development of maladaptive 

anxiety in children.  Importantly, these influential factors have the potential to 

interact leading to a number of different pathways to the development of anxiety in 

children (Vasey & Dadds, 2001). Biological factors that relate to genetics, 

temperament and information processing, and environmental influences such as 

parental anxiety and parental rearing behaviours and learning experiences have been 

implicated in recent explanatory models. Figure 1.1 displays one such model 

proposed by Rapee (2001), which emphasizes the complex interaction of these 

factors.  The focus of this thesis is attention and interpretation biases, avoidance, 

parental expectancies and parental anxiety, and are highlighted in Figure 1.1 below.   
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Figure 1.1. A model of the development of anxiety in children (adapted from Rapee, 

2001). 

 

  

 Rapee (2001) suggests that an anxious parent may produce a child with a 

genetic vulnerability for anxiety, which may be manifested by high levels of arousal 

and emotionality.  According to the model, an anxious parent of a child who appears 

distressed is more likely to be overprotective and controlling and to promote 

avoidance in order to assist the child to reduce their level of distress.  Moreover, 

vulnerable children with high levels of arousal are more likely to have attention and 

interpretation biases, which facilitate rapid detection of threat information. Further 

enhancement of anxious vulnerability can occur through various social learning 

experiences such as observational learning whereby an anxious parent provides 

information that enhances the child’s avoidance and their perception that the world is 
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a dangerous place over which they have no control.  Another source of negative 

learning experiences can come from peers, who may model avoidance behaviour and 

anxious processing. Alternatively, an anxious child may experience rejection and 

neglect from peers, thus reinforcing their view that the world is a dangerous place.   

Moreover, children will inevitably experience a range of life events and stressors, 

which are more likely to have a greater impact on a child who is vulnerable to 

anxiety (Rapee, 2001).  The components of the model will be discussed in more 

detail in the following section of this thesis.  

Genetic Factors 

 There are a large number of family studies that have consistently reported the 

family aggregation of anxiety disorders, with children of anxiety disordered parents 

being up to seven times more likely to develop an anxiety disorder than children of 

non-anxious parents (Beidel & Turner, 1997; McClure, Brennan, Hammen, & Le 

Brocque, 2001; Turner, Beidel, & Costello, 1987). Also, among parents of anxiety-

disordered children, approximately 70% have abnormal fears compared to 21% of 

parents of non-disordered children (Last, Hersen, Kazdin, Orvaschel, & Perrin, 

1991). The influence of heritability appears to be greater in girls compared to boys 

(Topolski et al., 1997) and increases with age (Feigon, Waldman, Levy, & Hay, 

2001). However, it remains unclear whether the family aggregation of anxiety 

symptoms and disorders is due to shared genes or environmental influences that are 

shared by family members.  

 Twin studies provide an effective means by which to understand the genetic 

and environmental contributions to the development of anxiety disorders.  In twin 

studies, comparisons are undertaken of within-pair similarity for groups of 

monozygotic (MZ) twins, who have identical genes and dizygotic (DZ) twins, who 
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share approximately half their segregating genes (Eley & Zavos, 2010).  While the 

twin study data shows a moderate contribution of genetic factors to anxiety 

symptoms, it also suggests that an individual inherits a tendency to develop anxiety 

disorders rather than a specific type of anxiety disorder. It is this inherited anxiety 

proneness that is proposed to interact with other factors to determine the specific 

disorder (Beidel & Turner, 2005).  

Temperament 

  Anxiety proneness refers to the potential of an individual to respond fearfully, 

become anxious or feel threatened in situations that others may regard as non-

threatening (Beidel & Turner, 2005). In children the concept of anxiety proneness is 

usually referred to as behavioural inhibition (BI), with children high in this 

temperament trait characterized by a tendency to experience discomfort in and to 

avoid unfamiliar people and novel situations or events and to stay in close proximity 

to safety figures. Approximately 15% of typically developing children have an 

inhibited temperament, and this is evident by their second year of life (Kagan, 

Reznick, & Gibbons, 1989). 

 Data from longitudinal studies have shown that behavioural inhibition is a 

moderately stable temperamental trait from early through to late childhood. That is, 

children who were classified as BI as toddlers were more likely to continue to have 

BI through adolescence relative to children with other types of temperaments. In a 

study by Fox, Henderson, Rubin, Calkins, and Schmidt (2001), children who 

displayed negative affect and motor reactivity in response to unfamiliar visual and 

auditory stimuli at 4 months, continued to show high levels of BI at 24 months. By 

the age of 48 months, approximately one third of these children continued to 

demonstrate extreme social reticence when interacting with unfamiliar peers.   
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 There is evidence that BI is to some extent associated with aspects of adult 

personality. For example, individuals who had been previously shy children, 

described themselves as nonassertive and overcontrolled adults who experienced few 

positive emotions and had little desire to be assertive (Caspi et al., 2003). Similarly, 

Gest (1997) found that young adults who had been behaviourally inhibited as 8 to 12 

year old children were less socially active and less likely to move away from family, 

and experienced greater emotional distress and negative affect. 

 Children who have a behaviourally inhibited temperament are at increased risk 

for the development of anxiety disorders (Fox et al., 2001), particularly social 

anxiety (e.g., Gladstone et al., 2005).  In a recent longitudinal study, Muris, van 

Brakel, Arntz, and Schouten (2011) examined both the additive and interactive 

effects of BI and a number of other vulnerability factors such as insecure attachment, 

negative parenting styles, adverse life events and parental anxiety in the development 

of childhood anxiety. The sample was comprised of 261 children aged between 5 and 

8 years, who were assessed over a three year period.  Muris et al. (2011) found that 

children with high levels of BI were at greater risk of developing symptoms of social 

anxiety than other anxiety disorders. Consistent with earlier studies (e.g., Muris & 

Meesters, 2002),  Muris et al. (2011) observed an interactive effect between BI and 

insecure attachment, with children defined as high on BI and insecurely attached 

showing the highest levels of anxiety symptoms over time. In support of 

developmental models of childhood anxiety disorders (e.g., Rapee, 2001), anxious 

rearing, parental anxiety and adverse life events were also found to contribute to 

anxiety symptoms in behaviourally inhibited children over time.    

 However, not all temperamentally vulnerable children go on to develop an 

anxiety disorder.   Therefore, while some children are born with a predisposition to 
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BI, other environmental and psychological influences and the interaction between 

these factors determine whether children with this temperamental style develop go on 

to have anxiety problems. 

Biological Factors 

 Neurophysiology. Magnetic resonance imaging (MRI) studies have found 

that there are differences in the brain structure of anxiety disordered children relative 

to non-anxious controls. The brain structures of the limbic system such as the 

amygdala, the superior temporal gyrus (STG) and the prefrontal cortex have been 

implicated in anxiety disorders (LeDoux, 1998).  The amygdala is associated with 

fear responses (i.e., fight or flight) and together with the STG and the prefrontal 

cortex, forms the neural basis of an individual’s ability to interpret other’s thoughts, 

intentions, desires and beliefs (i.e., social intelligence) (De Bellis et al., 2002b).  The 

amygdala plays a particularly important role in fear and anxiety. Activation of the 

amygdala produces autonomic reactions such as increased heart rate, blood pressure 

and stress hormone levels (Thomas et al., 2001).  

 Larger amygdala volumes were reported  in a small sample of children with 

generalized anxiety disorder (GAD) relative to children without the disorder (e.g., 

(e.g., De Bellis et al., 2000), although no differences were observed in children with 

PTSD (De Bellis et al., 1999).  Increased amygdala responses to fearful facial 

expressions were found among adolescents with GAD, while attending to their own 

subjective fear (McClure et al., 2007). Amygdala abnormalities have been found in 

behaviourally inhibited adolescents (Perez-Edgar, Roberson-Nay, Hardin, et al., 

2007) and in adults who were classified as inhibited in childhood (Schwartz, Wright, 

Shin, Kagan, & Rauch, 2003), implicating the function of the amygdala in risk for 

anxiety disorders. 
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 Neurobiology. Differences in neurobiological regulation have been found 

between anxious and control children.  One line of evidence comes from studies that 

have examined the relationship between anxiety and respiration (Pine et al., 2000). 

Pine and colleagues administered 5% carbon dioxide (CO2) to anxiety disordered 

children and non-anxious children in order to determine whether breathing CO2 

enriched air would elicit panic sensations in anxious children. While both groups of 

children reported an increase in panic symptoms (i.e., increased respiratory rate and 

CO2 hypersensitivity) , 34% of anxious children met criteria for CO2 induced panic 

compared to 2% of the control group, reflecting that clinically anxious children 

respond differently to aversive stimuli. 

  Another line of evidence of neurobiological dysregulation among anxious 

children comes from studies of the startle reflex, which is an index of defensive 

responding to aversive stimuli and associated contexts (Grillon, 2002).  Research in 

this area has found that anxious children showed an increased startle reflex at 

baseline and in response to negative stimuli (Waters, Craske, Bergman, Naliboff, et 

al., 2008). Similarly, an increased startle response has been observed in at risk 

children (i.e., parental history of anxiety disorder, which may reflect a premorbid 

vulnerability marker for the development of anxiety disorders (Grillon, Dierker, & 

Merikangas, 1997). 

Attachment         

 Attachment refers to the affectional bonding between children and their 

parents and it is considered an important determinant of development (Bowlby, 

1969). Through interactions with their caregivers, children develop expectations 

about caregivers’ availability and responsiveness, leading to either a secure or 

insecure attachment style (Bowlby, 1969).  In accord with attachment theory, 
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children’s level of anxiety is a function of how well they attach to their primary care-

giver.  Children who expect their caregivers to be rejecting or unavailable develop an 

insecure attachment style. When there is a threat to the security of the parent-child 

relationship, children become vulnerable to feelings of helplessness and a diminished 

sense of control over important perceived dangers in the world. As a result, 

insecurely attached children are more hesitant, anxious or fearful (Thompson, 2001).   

 Early attachment problems have been linked to separation anxiety in the 

preschool years (e.g., Warren, Emde, & Sroufe, 2000) and are associated with a 

number of anxiety disorders in later childhood. For example, a longitudinal study by 

Warren, Huston, Egeland, and Sroufe (1997) examined whether infants assessed as 

having an insecure attachment style at 12 months have more anxiety diagnoses in 

childhood and adolescence compared to their securely attached counterparts.  The 

results showed that 15% of all adolescents in the study had a diagnosis of at least one 

past or current anxiety disorder (i.e., separation anxiety, social phobia, generalized 

anxiety disorder, panic disorder or obsessive-compulsive disorder). Interestingly, of 

those with anxiety disorders, more adolescents had been classified as infants as 

having an insecure attachment than a secure attachment.  

Environmental Influences 

  Research has shown that the development of anxiety disorders in children is 

due to the interaction between genetic vulnerability and early environment (Gross & 

Hen, 2004). While genetic based vulnerabilities account for around 30% of the 

variance in childhood anxiety disorders, the remaining variance is attributable to 

shared and non-shared environmental factors (Eley, 2001).  Shared influences are 

those experiences that are common among family members (e.g., maternal 

psychopathology, dysfunctional parenting styles), while non-shared influences are 
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those experiences that are specific to the individual child (e.g., stressful life events, 

peer relationships, absence of school-based achievements) (Eley & Gregory, 2004; 

Muris, 2006). According to a gene-environmental approach, anxiety disorders are the 

result of the complex interplay between a child’s genetic vulnerability and 

environmental influences (Ginsburg, Siqueland, Masia-Warner, & Hedtke, 2004).  

 Stressful and traumatic life events. Children who experience stressful 

events during childhood are at increased risk for the development of anxiety 

disorders (Hudson & Rapee, 2004). In a retrospective study, mothers of clinically 

anxious children reported that their child experienced significantly more major life 

stressors in early childhood, such as parental separation, death of a significant family 

member, parental drug abuse and parental violence, than did mothers of control 

children (Rapee & Szollos, 2002).  However, this does not suggest that there is a 

causal link between negative life events and anxiety disorders in children.  However, 

a more recent study by Allen, Rapee, and Sandberg (2008) did provide support for 

the link between adverse events and the onset of anxiety. Based on retrospective 

reports by mothers, a greater number of severe life events and chronic adversities 

were experienced by anxious children in the year preceding the onset of the current 

episode of disorder compared with an equivalent period among control children. 

 Early traumatic experiences have been shown to also have a significant, long-

term physiological effect (Heim & Nemeroff, 1999).  That is, adverse experiences 

early in life can lead to increased activity in the corticotrophin-releasing factor (CRF) 

neurons, which is the central coordinator of the body’s stress responses. Increases in 

stress responses may lead to an increase in a child’s sensitivity to stress, thus placing 

them at greater risk for developing an anxiety disorder. 
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 An important factor in understanding the role of stressful events in the 

development of anxiety is the sense of reduced controllability that a child may have 

over their environment.  Chorpita and Barlow (1998) proposed that if a child 

experiences a sense of uncontrollability in situations such as chronic abuse or 

neglect, then there is more likelihood that they will interpret future situations as 

uncontrollable. For those children who have an inhibited temperament, a stressful 

event (e.g., bullying) may lead to a sense of reduced control and the risk of 

developing an anxiety disorder (e.g., social phobia).  

Learning Influences 

  Negative learning experiences are known to play an important role in the 

development of maladaptive anxiety in genetically vulnerable children (Muris, 

2006). Mechanisms by which learning experiences can lead to anxiety proposed by 

Rachman (1977) to occur through three types of experiences: (1) aversive classical 

conditioning; (2) vicarious learning/modelling; and (3) the verbal information 

pathway.  While each of these pathways represents individual routes through which 

anxiety is acquired, evidence from retrospective studies supports the view that these 

pathways do not operate in isolation, and that anxious individuals will most likely 

report more than one pathway has contributed to their fear and anxiety (Mineka & 

Zinbarg, 2006). 

 Aversive conditioning pathway. Aversive classical conditioning refers to 

the process whereby repeated pairing of a neutrally valenced conditioned stimulus 

(CS) (e.g., a tone) with an unconditioned aversively valenced stimulus (US) (e.g., a 

foot shock) results in the CS alone eliciting conditioned feared responses (CRs) (e.g., 

freezing) in addition to increased startle reflexes and behavioural response 

suppression. When a CS is no longer paired with the US, eventually the CS no longer 
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elicits the CR leading to extinction of the CR (Rachman, 1977). Some phobias are 

acquired by way of aversive conditioning. For example, a previous neutral stimuli 

(e.g., a large dog) may become threatening through association with an 

unconditioned aversive stimuli (i.e., being bitten) leading to a specific phobia of 

dogs. Following this single traumatic (conditioning) episode, the child’s fear of dogs 

may rapidly generalise to similar stimuli (e.g., small and medium sized dogs) 

(Sweeney & Pine, 2004). 

  However, even in circumstances that are ideal for the acquisition of fear, 

some children fail to acquire the fear. Retrospective studies show that fear and 

anxiety among children is more commonly the result of observational learning 

(Beidel & Turner, 2005). 

 Observational learning/modelling pathway. A child can learn what is 

adaptive by observing the experiences of others. For example, if a child observes 

someone acting fearfully, he or she may act fearfully in a similar situation. A study 

by Gerull and Rapee (2002) provided evidence for the role of observational learning 

in childhood fear and anxiety in a sample of children aged between 15 and 20 

months. Toddlers were shown a rubber snake and spider, which were alternately 

paired with either negative or positive facial expressions by their mothers.  Toddlers 

showed greater fear expressions and avoidance of toys following negative (i.e., 

fearful/disgusted) reactions from their mothers. Similarly, when 12-month-old 

infants observed their mothers interacting with a stranger in a socially anxious way, 

they were significantly more avoidant of the stranger compared to infants who had 

observed their mothers interacting normally with the stranger (De Rosnay, Cooper, 

Tsigaras, & Murray, 2006).  
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 As the influence of parenting factors is expected to exert the strongest 

influence on anxiety symptoms during early to middle childhood (Rapee et al., 

2009), the role of parental modelling of anxious responding is undeniably an 

important influence on the development of anxiety and avoidance in children.  

Moreover, children of anxiety-disordered parents observe modelled anxiety 

behaviours more frequently within the context of their own families, which extend 

across a wider range of situations than children of non-anxious parents (Bögels & 

Brechman-Toussaint, 2006), representing a significant risk to already vulnerable 

children. 

   Verbal information pathway. Experimental studies have shown that fear-

related verbal information increases children’s fear beliefs. For example, using a 

prospective paradigm, Field, Argyris, and Knowles (2001) investigated the influence 

of negative information on fear in non-clinical children aged between 7 and 9 years. 

Children were given verbal information about a novel monster doll from either their 

teacher, a peer (a child volunteer from the group) or an adult stranger (the 

experimenter). The results showed that negative information significantly increased 

children’s fear ratings, while positive information led to a slight decrease in fear 

ratings. Importantly, fear beliefs were significantly enhanced when negative 

information came from a teacher or adult stranger compared to a peer. Moreover, the 

transmission of threat information about novel objects also increases children’s 

behavioural avoidance (Field & Lawson, 2003).   

 Information from parents may play a role in the way anxious children 

respond to threat. For example, Barrett, Rapee, Dadds, and Ryan (1996) found that 

following a discussion with their parents, anxious children were more likely to 

choose avoidant solutions to hypothetical threat situations. Other research has found 
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that when interacting with their children anxious parents make more catastophising 

comments relative to non-anxious parents (e.g., Moore et al., 2004).  

In summary, research suggests that the development of anxiety in children 

may partly be explained by the specific learning experiences that occur during 

development.  While specific phobias may often develop due to direct conditioning 

experiences, the processes of modelling and verbal communication to children about 

threats in their environment are relevant to the transmission of various anxiety 

disorders. As parents are a salient influence on child development, parental 

behaviours and attitudes can play an important role in promoting child anxiety 

through the learning processes of modelling and information transfer, especially 

when parents are anxious themselves (Rapee et al., 2009).  

Parental Influences 

Parental anxiety. Parental anxiety is a significant risk factor for the 

development of childhood anxiety disorders, with higher rates of anxiety disorders 

found in children of anxious parents compared to children of healthy parents (Beidel 

& Turner, 1997).  Similarly, higher rates of anxiety disorders are found among 

parents of anxiety disordered children, with one study reporting that 40% of parents 

of children with anxiety disorders also had a lifetime history of an anxiety disorder 

(Last et al., 1991).  

 Interestingly, a recent study found that two thirds of mothers of anxiety-

disordered children attending treatment had a current anxiety disorder themselves, 

although there was no raised rate of current disorder amongst fathers of these 

children (Cooper et al., 2006).   Moreover, the presence of maternal anxiety has a 

negative impact on treatment outcomes, as children of mothers with anxiety disorder 

do not respond as well to treatment as do children of healthy mothers (Cooper, 
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Gallop, Willetts, & Creswell, 2008). Studies have found a significant association 

between maternal anxiety and an overcontrolling parenting style (Moore et al., 

2004), which discourages children’s independence and impedes the development of 

coping skills.  As this is at odds with treatment protocols that emphasise the 

promotion of child autonomy, an overcontrolling anxious mother may negate the 

benefits of treatment.  A mother’s own anxiety may interfere with her ability to 

provide support and encouragement to her child, which is also an important 

component of anxiety interventions (Cooper et al., 2008). Therefore, in accord with a 

gene-environmental perspective, maternal anxiety is a risk for both the development 

and maintenance of anxiety disorders in children.                    

Overinvolved parenting. The style of parenting that has been most strongly 

associated with childhood anxiety disorders is overprotective or controlling 

parenting. Parental over-control refers to a pattern of behaviour involving excessive 

regulation of children's activities and routines, hypervigilance and intrusion, and 

discouragement of independent problem solving (Bögels & Brechman-Toussaint, 

2006) . Over-controlling parenting is proposed to inhibit the development of a child’s 

autonomy and sense of personal competence, reduce opportunities to learn effective 

coping skills and lead a child to believe that the environment is uncontrollable 

(Rapee, 2001).  

However, overinvolvement by parents may be a response to certain 

characteristics of the child themselves, such as an inhibited or shy temperament or 

child anxiety. Rapee (2001) describes a bi-directional effect between parents and 

children. When anticipating or responding to a perceived or real threat stimuli or 

situation, anxious children demonstrate high levels of arousal and emotionality. 

Rapee (2001) suggests that parents are more likely to respond to their distressed child 
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with excessive control and protection in an attempt to reduce the child’s anxiety. 

Moreover, as a way of protecting the child from the experience of distress, parents 

often pre-empt their child anxious ‘meltdowns’ by promoting avoidance of potential 

triggers. When parents are also anxious, reduction of their child’s anxiety is likely 

also an attempt to reduce their own anxiety, which has been evoked by their distress 

(Rapee, 2001).  

One of the focuses of this thesis is on parental expectations of children’s 

avoidance behaviour. Therefore, a more in depth review of parenting factors 

associated with childhood anxiety will be presented in Chapter 5.  

Cognitive Factors 

 Based on research with anxious adults, the most well-accepted 

conceptualisation of anxiety is a cognitive behavioural approach, which has led to the 

development of various explanatory models of anxiety (Beck & Clark, 1997; 

Eysenck, 1997; Mogg & Bradley, 1998; Williams, Watts, MacLeod, & Mathews, 

1997). These models all emphasise to varying degrees three central tenets: that 

stimulus cues of threat are attended to selectively, that ambiguity is interpreted in a 

threatening manner, and that as a result of these biases the behavioural response of 

anxious individuals is one of avoidance. Cognitive biases for the detection and 

processing of threat related information appear to exist prior to the onset of anxiety 

disorders and play a significant role in the etiology and maintenance of children 

anxiety disorders (Hadwin et al., 2006). However, the causal relationship between 

information processing biases and the development of anxiety in children is still 

unknown. 

As discussed throughout this chapter, there are a number of ways by which 

children learn to process information in an anxious manner.  Certain learning 
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experiences are proposed to augment the cognitive biases observed in anxious 

children and lead to the development of clinical levels of anxiety.  One way in which 

cognitive biases may be strengthened is through parental expectations of poor coping 

by their anxious child, with such expectancies driven by the child’s anxious 

behaviour as well as the parent’s own cognitive processing biases. Given the salient 

influence of parents on children’s development during the early to middle childhood 

years, it is reasonable to propose that parents influence their children’s cognitions 

through the expectations they hold about their children. Children who learn from 

their parents through verbal information and observation of anxious modelling, that 

the world is a dangerous place and that they are unable to cope in response to threat, 

experience increased levels of anxiety.  Therefore, parental expectancies of 

children’s inability to cope in threat related situations may be one way by which 

cognitive biases, which appear to be common to all childhood anxiety disorders, are 

consistently reinforced.  The development of specific types of anxiety disorders may 

reflect the particular learning experiences of the individual child.   

 A comprehensive literature review of attention and interpretation biases is 

presented in Chapters 3 and 4, commencing with an initial discussion of findings in 

the adult literature followed by a critical analysis of the extant child studies on each 

of these cognitive dimensions.  Chapter 5 presents a review of the parenting literature 

and evidence that parental expectancies play an important role in childhood anxiety 

disorders. 

Advances in Understanding Anxiety Disorders 

  Ongoing revisions of the DSM-IV-TR (2000) 4
th

 ed., text rev. and the 

International Statistical Classification of Diseases and Related Health Problems 

(10th ed., ICD-10) reflect a move towards finding a better way to conceptualise and 
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define mental disorders, given that within the general population a substantial 

number of individuals meet criteria for more than one mental disorder. There is now 

evidence that there are distinct cognitive, biological and neurophysiological markers 

that represent shared and unique characteristics that underlie mental disorders.   

 Based on factor analysis of symptom measures, the broader domain of 

psychopathology consists of two broad dimensions of internalising and externalising 

factors, which is explained by a two-factor model based on the DSM-IV-TR (2000) 

4
th

 ed., text rev. and a model developed by Krueger (1999) and Watson (2005) 

(Krueger-Watson model). According to this model, internalising disorders contain 

the two highly correlated subgroups of distress/misery and fear. In accord with factor 

analytic models of psychopathology, generalised anxiety disorder and overanxious 

disorder share more variance with the depressive disorders than other anxiety 

disorders. As all of these disorders involve the experience of pervasive subjective 

distress, together they are referred to as distress disorders.  Fear disorders include 

separation anxiety, social phobia, simple phobia and panic disorder and are 

characterised by symptoms of autonomic arousal (Watson, 2005).  

 Common and unique factors associated with mental disorders have been 

identified based on self-report and diagnostic data from epidemiological studies 

(Vollebergh et al., 2001), genetic studies showing distinct heritable factors (Kendler, 

Prescott, Myers, & Neale, 2003; Lahey, Van Hulle, Singh, Waldman, & Rathouz, 

2011) and neurophysiological evidence from studies measuring the startle blink 

reflex and the error-related negativity (ERN) (Vaidyanathan, Nelson, & Patrick, 

2012). While the majority of the evidence supporting changes to the nosology of 

anxiety disorders has been based on adult studies, a recent study by Salum et al. 

(2013) found differences in the cognitive index of attentional bias as a function of 
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distress and fear disorders among a large community sample of children.   Given that 

the focus of this thesis is on threat based responding in clinically anxious children, of 

particular interest is how cognitive biases in children may be associated with a 

diagnosis of distress or fear disorder in addition to the traditionally defined anxiety 

disorders that are assigned in accordance with the DSM-IV-TR (2000) 4
th

 ed., text 

rev. criteria. 

Chapter Summary 

 In summary, while all children experience a range of common fears and 

anxieties throughout childhood that are developmentally appropriate, in some 

children those concerns become pervasive leading to clinical levels of anxiety. 

Anxiety disorders are characterised by physical symptoms (i.e., increased 

physiological arousal), subjective (cognitive) distress and behavioural avoidance.   

 High prevalence rates for anxiety disorders indicate that they are the most 

common disorders of childhood and adolescence, affecting one in four youth at some 

time during this important developmental period. Although the type of anxiety 

disorder changes throughout childhood with children at different ages and 

developmental stages being at risk for specific disorders, anxious children remain 

vulnerable to developing more anxiety and other emotional disorders.  Overall, 

females are at greater risk than males, with this gender difference becoming more 

evident through adolescence and early adulthood. Childhood anxiety disorders cause 

significant impairment in functioning at home, school and social development. 

Moreover, the trajectory for children with anxiety disorders is further complicated by 

high rates of comorbidity with other anxiety disorders and other psychiatric 

disorders.  
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 Anxiety disorders are highly familial, although the mechanisms of transfer of 

risk within families are not fully understood.  Nevertheless, research has shown that 

both genetic and environmental influences play an interactive role in the 

development and maintenance of child anxiety.  In accord with cognitive and 

developmental theories, parenting factors are an important influence on children’s 

learning experiences from which cognitive biases develop.  As a result of these 

biases, children become vulnerable to the development of anxiety disorders. A 

review of the major cognitive theories of anxiety is presented in the next chapter of 

this thesis.    
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Chapter 2. Cognitive Theories of Anxiety 

 Based on research with anxious adults, the most well-accepted 

conceptualisation of anxiety is a cognitive behavioural approach, which has led to the 

development of various explanatory models of anxiety (e.g., Beck & Clark, 1997). 

These models all emphasise to varying degrees three central tenets: that stimulus 

cues of threat are attended to selectively, that ambiguity is interpreted in a 

threatening manner, and that as a result of these biases the behavioural response of 

anxious individuals is one of avoidance.  

Beck’s Three-Stage Schema Model  

 One of the first and best-known theories to provide a detailed analysis of the 

mechanisms that underlie vulnerability to and maintenance of anxiety disorders is 

Beck’s three-stage schema model (Beck & Clark, 1997). According to schema 

theory, certain cognitive structures or schemata, which are internal frameworks that 

are made up of beliefs, attitudes and concepts, influence the way in which individuals 

interpret and initially experience events.  The three-stage model includes both 

automatic and strategic stages of information processing. In the first stage, there is 

automatic recognition of a threatening stimulus, which involves rapid, involuntary 

and pre-attentive processing that takes place outside of conscious awareness. In stage 

two, there is both automatic and more elaborative or controlled attentional 

processing, which is primarily stimulus-driven. In stage three, information 

processing is characteristically slow, effortful and involves the activation of schemas 

that are congruent with the current concerns of the individual. At this point, a 

secondary elaborative process takes place, whereby the individual evaluates the 

availability and effectiveness of their coping resources to deal with the perceived 

threat .  The strength of the schema theory lies in the identification of schemata-
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congruent processing in anxiety about vulnerability and danger, and how 

maladaptive schemas influence anxious individuals in times of stress. Although 

proving an excellent guide in the treatment of anxiety disorders, schema theory has 

been criticised based on challenges in empirically testing the presence of schemas. 

Additionally it is unclear whether certain dysfunctional schemas are present before 

an individual becomes anxious or whether they are subsequently activated. 

Bower’s Connectionist Model  

 According to a connectionist model proposed by Bower (1981), semantic 

associative network theory describes emotions and cognitions as being represented in 

memory as concepts or nodes that are connected by way of associative pathways. 

According to this model, each distinct emotion has a corresponding node in memory 

that serves to bring together, through associative pointers, all related aspects of the 

emotion. When encoding information, an individual’s mood increases the level of 

activation of mood-congruent nodes as opposed to mood-incongruent nodes, thereby 

facilitating the processing of any information that is consistent with a person’s mood. 

Therefore, anxious individuals have increased activation of danger-relevant material 

in memory as compared to non-anxious individuals. Although Bower’s network 

theory has generated a great deal of research on mood and cognition, it has been 

criticised for representing emotions in what is essentially a semantic network 

(Williams et al., 1997). Additionally, subsequent research has failed to provide 

empirical support for Bower’s model  (Mathews & MacLeod, 1994).  

The Self-Regulatory Executive Function Model  

 Wells and Matthews (1996) integrated the information processing research 

with Beck’s schema theory and proposed that conscious appraisal of a stimulus and 

the regulation of active responses are influenced by self-beliefs and other knowledge 
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that is stored in long-term memory. In anxiety, there is voluntary excessive 

processing of negative information that relates to thoughts, physiological states, 

external threats and mood. Consequently, this prevents the processing of new 

information that may contradict negative beliefs, thereby maintaining the 

individual’s level of anxiety. This theory purports the view that attentional bias in 

anxiety is a controlled process. However, attentional biases in anxiety have 

subsequently been shown to occur as an automatic process (Mogg & Bradley, 1998). 

Evolutionary Model 

 Öhman (1993) developed a model of fear and anxiety whereby evolutionary 

fear-relevant stimuli (e.g., angry faces) are quickly and automatically analysed by a 

feature detection system, leading to autonomic fear responses. By way of a feedback 

system, other incoming danger-related stimuli are detected early.  Therefore, fear 

responses may be driven by the pre-attentive analysis of threat-related information, 

which leads to an automatic shift of attentional resources to the location of the 

threatening stimuli. However, anxious individuals who are hypervigilant for threat 

cues, assign threat value to not only evolutionary prepared threat stimuli, but also to 

ambiguous stimuli, leading to maladaptive behaviour (e.g., phobias).  

Hypervigilance Model  

 In an effort to provide a comprehensive account of anxiety, Eysenck’s (1992, 

1997) hypervigilance theory proposes that preattentive and attentional biases reflect a 

cognitive underlying vulnerability for clinical anxiety. This model assumes that 

hypervigilance for threat in high trait anxiety is activated only during times of state 

anxiety. According to this theory, high trait anxious individuals are more vulnerable 

to attend preferentially to threat (specific hypervigilance) as well as to task-irrelevant 

stimuli (general hypervigilance). Eysenck proposed that there is an association 
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between high trait anxiety and an increased rate of environmental scanning, a wider 

range of attentional focus within the environment, and a narrowed focus of attention 

on threat identification. The perception of the environment as threatening in 

combination with an increased focus on threatening information during times of 

stress, places high trait anxious individuals at risk of further elevations in anxiety 

levels.  

Interaction Model  

 Williams et al. (1988,1997) made an important contribution to the anxiety 

literature by proposing that preattentive and attentional biases (i.e., towards or away 

from threat) represent the principle source of vulnerability for anxiety. Williams et 

al. (1988) found that individuals who are high in trait anxiety show a permanent 

tendency to direct attention towards threatening information, whilst less anxious 

individuals show a permanent tendency to direct attention away from negative 

stimuli.  The later addition of the interaction hypothesis provided a more 

comprehensive explanation of the interactive relationship between state and trait 

anxiety, which proposes that there may be no apparent cognitive differences between 

high and low trait anxious individuals when state anxiety is low. However, when 

state anxiety increases, a highly anxious individual will have increased vigilance for 

threat while low anxious individuals will have increased avoidance of threat. This 

formulation of the interaction effect has elicited some criticism. That is, it has been 

argued that from an evolutionary perspective, that it is adaptive for even low trait 

anxious individuals to direct attention to stimuli that have a high threat value (Mogg 

& Bradley, 1998). 
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Cognitive-Motivational Theory  

 Mogg and Bradley (1998) addressed the limitations of William et al.’s (1997) 

theory by proposing a cognitive-motivational theory in which attention towards 

threat is influenced by two systems: the valence evaluation system and the goal 

engagement system.  Mogg and Bradley (1998) propose that vulnerability to anxiety 

is due to a lower threshold for appraising threat rather than a bias in attending to 

threat. This theory assumes that both high and low anxious individuals will orient 

their attention to significantly threatening stimuli, which is consistent with an 

evolutionary account. Stimuli are evaluated by the valence evaluation system as 

being either high or low in threat value, which in turn informs the goal engagement 

system.  If a stimulus is evaluated as high in threat, then the individual will interrupt 

their current goals and orient attention towards the threat. Should the stimuli be 

evaluated as low in threat, the individual will then pursue their current goals, 

prioritising positive stimuli and ignoring minor negative stimuli. Anxiety-prone 

individuals are thought to have a valence evaluation system that is more sensitive 

than non-anxious people, giving high subjective threat value to relatively minor 

negative stimuli. A pattern of avoidance is believed to subsequently take place, 

where automatic attentional vigilance for threat occurs at the same time as a tendency 

to engage in defensive avoidant behaviour. Therefore, although anxious individuals 

may initially orient to threat, they may then shift their attention away from threat in a 

bid to reduce anxiety.  

Chapter Summary 

Taken together, prominent cognitive theories of anxiety propose that anxiety 

is associated with biases in attending to threat related information at all stages of 

information processing, and that the central cognitive problem in anxious individuals 
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is to assign disproportionate threat meaning to stimuli or situations that are 

ambiguous.  Moreover, these cognitive biases are enhanced in individuals with 

increased levels of anxiety. Based on adult studies, there is now substantial evidence 

that these mechanisms underlie vulnerability to and maintenance of clinical anxiety.  

Although there are significantly less studies that have examined cognitive processing 

in children, there is growing evidence that attention and interpretation biases are also 

present in anxious children.  In the next chapter of this thesis, there is a review of the 

experimental studies that have found a threat attentional bias in adults and children.  

Empirical evidence for a threat related interpretation bias in adults and children is 

presented in Chapter 4.   
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Chapter 3. Attention Bias 

The cornerstone of cognitive behaviour therapy approaches to the treatment 

of emotional disorders is the very basic principle that the way a person thinks affects 

the way they feel (Clark & Beck, 2010b) . Therefore, cognitions play an important 

mediating role between situations that people encounter and affect. A core tenet of 

cognitive theories of anxiety is that anxious individuals have biases in information 

processing of threat related information, whereby stimulus cues of threat are attended 

to selectively, ambiguity is interpreted in a threatening manner, and as a result of 

these biases the behavioural response of anxious individuals is one of avoidance.  

Experimental Tasks Used to Assess Attention Bias  

A variety of experimental paradigms has been used to reliably demonstrate 

threat-related cognitive biases in anxious adults and children, across a range of 

clinical disorders and in non-disordered individuals with high trait anxiety (Bar-

Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van IJendoorn, 2007). Early 

automatic attentional processes have primarily been assessed using reaction time 

paradigms. A large number of studies have employed the emotional Stroop or the 

visual probe task. Empirical studies undertaken using the Stroop task with anxious 

adults and children will be discussed followed by visual probe studies. 

 The emotional Stroop task. In the emotional Stroop task, participants are 

presented with individual words in coloured ink that are either emotionally 

threatening (e.g., spider) or emotionally neutral (e.g., table) and are asked to name 

the ink colour as quickly as possible. Delays in colour naming of threat-relevant 

words compared to neutral words indicates greater interference by the threat word 

content with attentional processes (Williams, Mathews & MacLeod, 1996) . A 

variation of the task uses pictures as well as words, whereby the Stroop interference 
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effect occurs when picture naming latencies are longer for pictures accompanied by 

incongruent words relative to latencies of these pictures presented alone.  For 

example, naming a picture of an angry face presented with the word “happy” takes 

longer than naming the picture without the word. The Stroop interference effect is 

proposed to be due to the emotional significance of the semantic content of the 

stimulus to the individual leading to increased attention to the stimulus and 

colour/word naming delays. 

 Attentional bias in adults assessed using the emotional Stroop task. Using the 

emotional Stroop task, attentional biases in anxious adults have been found to be 

sensitive to and triggered by fear-specific stimuli. For example, in an early study 

Mathews and MacLeod (1985) compared attentional biases in individuals with 

generalised anxiety disorder (GAD), who were grouped based on worry type (i.e., 

social or physical worries) to that of non-anxious controls. Levels of state and trait 

anxiety were also obtained using the Spielberger Anxiety Inventory (STAI). 

Participants were assessed with words related to either physical threat (e.g., disease 

and cancer), social threat (e.g., inferior and pathetic) or non-threat (e.g., secure and 

holiday). Mathews and MacLeod (1985) found that while non-anxious participants 

showed no difference in colour naming latencies between threat and non-threat 

words, social worriers were delayed in colour naming of social threat words and 

physical worriers were delayed in colour naming of both social and physical threat 

words.  Moreover, state anxiety was found to be the main predictor of the degree of 

colour naming disruption, regardless of worry type.  

 McNally, Kaspi, Riemann, and Zeitlin (1990) also found an attentional bias for 

anxiety specific stimuli in post-traumatic stress disordered (PTSD) adults. In this 

study, 30 Vietnam veterans (15 with PTSD and 15 controls) were asked to name the 
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colours of PTSD, obsessive-compulsive, positive and neutral related words. Veterans 

with PTSD took significantly longer to name the colour of PTSD words than other 

words relative to controls, indicating an attentional bias for threat words that were 

salient to their anxiety concerns.  

 However, there have been mixed findings regarding an attention bias for 

disorder specific threat words. For example, Maidenberg, Chen, Craske, Bohn, and 

Bystritsky (1996) examined response latencies to words related to panic, social and 

general concerns in adults with a diagnosis of social phobia or panic disorder and 

controls. They found that socially anxious participants took longer to respond to 

social threat words only, while those with panic disorder had slower responses to 

both social and panic threat related words, reflecting a more generalised attentional 

bias for threat in panic disordered individuals. 

 Becker, Rinck, Margraf, and Roth (2001) observed a specific attentional bias in 

adults with social phobia who showed significantly longer colour naming times only 

for speech related words relative to controls.  However, while GAD participants were 

slower to name GAD related words than were participants with social phobia, they 

were also slower at naming all emotional words compared to controls, thus 

demonstrating a more general threat bias. Therefore, it remains unclear whether 

attentional biases in individuals with GAD and panic disorder, as assessed using the 

Stroop task, reflect on the broader experience of elevated stress and arousal in these 

disorders, leading to the potential for a wider range of stimuli to trigger anxiety 

concerns. 

 In contrast to word stimuli typically used in emotional Stroop tasks, an early 

study by Kindt and Brosschot (1997) employed a word and pictorial version of the 

task to examine colour naming latencies of spider-phobic and non-phobic female 
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adults.  As expected, the spider phobic group showed a stronger bias for spider-

related words and pictures relative to controls. However, although the spider-phobic 

group evaluated spider pictures as being more aversive than spider words, the bias 

for spider related stimuli was no greater for the pictures than the words. Kindt and 

Brosschot (1997) concluded that automatic processing of threatening information is 

independent of the subjective threat value of the stimuli. They suggested that the lack 

of distinction between weak and strong predictors of threat may reflect the irrational 

nature of anxiety disorders. 

 More recently, Reinholdt-Dunne, Mogg, and Bradley (2009) used two 

emotional Stroop tasks to examine the role of trait anxiety and poor executive control 

on attentional bias for emotional information in a sample of university students. 

Executive control refers to the extent to which a person can use attentional resources 

to control their cognitive and affective responses to emotional stimuli. One task used 

angry, fearful, happy and neutral faces, and the other employed threat, positive, and 

neutral words. The results showed that high trait anxious participants with poor 

attention control had significantly greater colour naming interference by emotional 

versus neutral faces, and greater interference by angry versus neutral faces compared 

to high trait anxious participants with high attention control and low trait anxious 

participants. There was no interference effect found for emotional words. Reinholdt-

Dunne et al. (2009) concluded that the combination of high anxiety and poor 

attention control enhances the processing of emotionally relevant information such as 

angry faces. Furthermore, they suggested that a high level of attentional control acts 

as a protective factor in that it facilitates an individual’s ability to resist distractions 

by irrelevant information.  
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 In summary, delayed colour naming latencies for threat stimuli on the 

emotional Stroop task observed in anxious adults support the premise that anxious 

individuals preferentially allocate attention towards threat. However, the reliability of 

the Stroop task to assess attentional bias has been criticised for a number of reasons. 

For example, it has been proposed that interference effects using word stimuli occur 

as a function of directing attention away from threatening words as opposed to 

increased attention to the meaning of the word (Algom, Chajut, & Lev, 2004). 

Furthermore, the task is thought to reflect emotionality in general rather than a 

threat-specific bias in anxiety, with positive words eliciting the same kind of 

interference as negative words (McNally & Ricciardi, 1996). It has also been 

suggested that delays in colour naming of emotional stimuli reflect the activity of a 

general-purpose defence mechanism that triggers an adaptive threat response by 

temporarily freezing all ongoing processing (e.g., startle response). The Stroop 

interference effect may also be due to cognitive preoccupation with themes related to 

the stimuli (Bögels & Mansell, 2004).  

  Attentional bias in children assessed using the emotional Stroop task. In line 

with adult studies, an attentional bias for trauma-related words was observed in 

children aged 9 to 17 years with post-traumatic stress disorder (PTSD) relative to 

non-anxious control children using the emotional Stroop task (Moradi, Taghavi, 

Neshat Doost, Yule, & Dalgleish, 1999). Forty-six children (23 anxious; 23 control) 

were presented with  happy, neutral, depression-related, threat-related and trauma-

related words on a computer screen and asked to ignore the word and say out loud 

the colour as quickly as possible. Similar to adults, children with PTSD versus 

control children were significantly slower in colour naming overall and slower to 

colour name trauma-related words relative to non-emotional material, reflecting an 
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attentional bias that corresponds to the symptom of hypervigilance for threat in the 

DSM-IV-TR (APA, 2000). 

 Moradi, Neshat-Doost, Taghavi, Yule, and Dalgleish (1999) used the same task 

to assess attention bias in children at risk for PTSD (i.e., having a parent with PTSD) 

and children of parents with no history of an anxiety disorder. Similar to children 

with a diagnosis of PTSD, at risk children also showed a significant bias for threat 

related versus neutral words compared to control children. This study was important 

in that it emphasised the possibility that children of PTSD parents share with these 

parents a propensity to selectively process threatening information, thereby possibly 

increasing the risk of developing PTSD in response to trauma exposure.  

 However, the same attentional threat bias has not always been observed in 

children at risk of an anxiety disorder using the Stroop task. For example, a more 

recent study by Schneider, Unnewehr, In-Albon, and Margraf (2008) investigated 

attentional bias in children at risk of panic disorder, animal phobia and non-anxious 

children using words that were panic-relevant, animal-phobia relevant and neutral. In 

80% of cases the target parent was the child’s mother.  Interestingly, Schneider et al. 

(2008) found that children at risk for panic disorder did not have higher interference 

for panic versus phobia relevant words and did not show higher interference for 

panic relevant words compared to children at risk for animal phobia and control 

children. To explain these findings, Schneider and colleagues (2008) proposed that 

an event needs to initially be evaluated as a potential threat before it preferentially 

attracts attention. Therefore, as children at risk for panic disorder had not actually 

experienced a panic attack, they would not necessarily interpret the panic words as 

threatening.  
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 Similar to adult studies, Taghavi, Dalgleish, Moradi, Neshat-Doost, and Yule 

(2003) found that children and adolescents with a primary diagnosis of GAD show a 

general bias for negative information as opposed to a specific threat-related bias. 

When asked to name the colours of words categorised as happy, neutral, depression-

related, threat-related and trauma-related, anxious youth showed slower colour 

naming of negative versus positive words compared to non-anxious controls. 

However, there were no group differences in colour naming latencies for threat 

versus depression related words. Taghavi et al. (2003) proposed that a failure to find 

a disorder specific processing bias in this group of anxious children may be 

accounted for by a number of methodological issues related to assessment, poor 

categorical distinction between word sets and sample characteristics.  

 However, a number of child studies that have examined attentional biases in 

both clinical and non-clinical samples of children have failed to find a Stroop 

interference effect. For example, Kindt, Bögels, and Morren (2003) found that a 

threat or an anxiety disorder specific attention bias was not found in clinically 

anxious children experiencing separation anxiety disorder (SAD), social phobia (SP) 

and/or generalised anxiety disorder (GAD) compared with non-anxious control 

children. Similarly, there were no differences in colour naming latencies for spider 

related words (e.g., spider, web, hairy) observed in children with spider phobia 

compared to children without spider phobia (Kindt, Bierman, & Brosschot, 1997; 

Kindt, van den Hout, de Jong, & Hoekzema, 2000). In these studies, an attentional 

bias for spider-related stimuli was not only evident in highly fearful children but also 

in non-anxious children, reflecting that children’s attention was affected by the 

emotional saliency of the stimuli rather than anxiety status.  Additionally, age was 

found to correlate negatively with attentional bias indicating that as children get 
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older, attentional bias for threat words decreased, although more so in the control 

groups than in anxious children (e.g., Kindt et al, 2000). Taken together, these 

findings suggest that an attentional bias for threat may be a normative process that 

diminishes with age in normally developing children, while it persists in anxious 

children (Kindt et al., 2000). 

 Recently a pictorial adaption of the emotional Stroop task was employed to 

compare colour naming latencies by clinically anxious children aged between 7 and 

12 years (n = 37) and adolescents aged between 13 and 17 years (n = 15), who had a 

range of anxiety disorders, to that of similarly aged non-anxious controls (7-12 years, 

n = 27; 13-15 years, n = 19) (Benoit, McNally, Rapee, Gamble, & Wiseman, 2007).  

Participants were required to name the colours of filters covering images of adult and 

child facial expressions that were either neutral or emotional expressions of anger, 

disgust or happiness.  Benoit and colleagues (2007) found that the anxious group 

showed an overall delay in colour naming latencies relative to controls, indicating 

that anxious youth, like anxious adults, are more easily distracted by task irrelevant 

stimuli.  The study also found that children showed longer colour naming latencies 

than adolescents, reflecting the limited capacity of young children to inhibit attention 

to distracting stimuli. Anxious children and adolescents showed longer latencies for 

adult facial expressions than child facial expressions, which was thought to be due to 

the saliency of adult cues generally. 

  However, contrary to the prediction, anxious children and adolescents were no 

slower at colour naming filters covering threatening facial expressions of anger and 

disgust versus filters covering happy or neutral facial expressions. When children 

and adolescent data were analysed separately, Benoit et al. (2007) found that 

although anxious children did not show an attentional bias for threat faces, anxious 
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adolescents showed a bias away from both angry and happy faces.  The later finding 

is consistent with visual probe studies that will be reviewed shortly and found an 

attentional bias away from angry faces in adolescents with generalised anxiety 

disorder (Monk et al., 2006) and in maltreated children with posttraumatic stress 

disorder (Pine et al., 2005).   

  Benoit et al. (2007) suggested that the failure by the anxious group to show a 

bias for threat faces compared to non-anxious controls, was possibly attributable to 

the self-pacing nature of the Stroop task. It was argued that anxious participants may 

have slowed down the presentation of threat faces, thus reducing their anxiety and 

consequently concealing group differences in attentional bias.  

  In summary, the Stroop task has been effectively used to demonstrate an 

attentional bias in both clinical and non-clinical groups of children, and in children at 

risk of developing an anxiety disorder. However, the findings in children are much 

less consistent than in adults. Inconsistencies in child studies may have been due to 

developmental factors (e.g., Kindt et al., 2000), type of anxiety disorder (e.g., 

Schneider et al., 2008) and methodological issues related to the Stroop task (e.g., 

Benoit et al., 2007).  

 In spite of limitations associated with the emotional Stroop task, it continues to 

be commonly used in the assessment of attentional interference in adults and 

children. However, concerns based on the validity of the Stroop task have led to a 

preference by researchers for probe detection tests. In contrast to the Stroop task 

which relies on inference based on colour naming latencies to measure attentional 

bias, the visual probe task is considered a more direct measure of the orientation of 

visual attention by way of responses to a neutral probe stimulus (Clark & Beck, 

2010a; Vasey & MacLeod, 2001).  
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The visual probe task. The visual probe task is adapted from paradigms in 

experimental cognitive psychology (MacLeod, Mathews, & Tata, 1986), and has 

been used to measure spatial attention from the speed of manual responses to visual 

probes (e.g., Posner, 1980).  Visual probe tasks are based on the assumption that an 

individual is faster to respond to probe stimuli presented in an attended versus 

unattended region of the visual field. In this task, a series of stimulus pairs, (e.g., 

threat and neutral words) are presented simultaneously on a computer screen for a 

brief temporal period, followed by a visual probe appearing in the location of one of 

the stimuli. On some trials, the probe appears in the place of the emotional stimulus 

(e.g., threat word), and on other trials the probe replaces the neutral stimulus (e.g., 

neutral word). Participants are required to respond when the visual probe appears by 

pressing a computer key. Faster response times to probes that replace threat 

compared to neutral stimuli reflect an attentional bias toward threat. This task 

provides a further advantage over other paradigms used to measure attention in that 

the time intervals between the presentation of the critical stimulus (e.g., threat word) 

and the probe can be manipulated, thus allowing for the investigation of the time 

course of attentional allocation (Bar-Haim et al., 2007).  

 Attentional bias in adults assessed using the visual probe task. Using the 

visual probe task, numerous studies have found that anxiety disordered adults and 

trait anxious adults show vigilance for threat rather than neutral stimuli compared to 

non-anxious controls (e.g., Broadbent & Broadbent, 1988; MacLeod et al., 1986). 

MacLeod et al. (1986) were the first to use the visual probe paradigm to examine the 

distribution of visual attention in adults who had a primary diagnosis of generalised 

anxiety disorder (GAD) (with predominantly physical or social concerns), depression 

and non-anxious controls. Stimuli were word pairs containing emotionally 
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threatening words that related to physical threat (e.g., injury, agony) and social threat 

(e.g., criticised, ashamed) and neutral words. Neutral word pairs were also created 

and presented on filler trials. All word pairs were presented for 500 milliseconds 

(ms). MacLeod et al. (1986) found that, consistent with the prediction, clinically 

anxious but not depressed individuals were quicker to detect probes appearing in the 

spatial vicinity of threat words compared to neutral words relative to non-anxious 

controls, who directed their attention away from threat words. Moreover, the bias in 

anxious individuals was equivalent for both physical and social threat words, which 

contrasts to findings by Mathews and MacLeod (1985)  who, using the Stroop task, 

found delayed colour naming latencies were related to anxiety specific concerns.  

 Broadbent and Broadbent (1988) conducted a series of studies to investigate 

attentional bias as a function of state and trait anxiety in a community sample of 

adults. They found that trait anxiety was a strong predictor of threat bias, with the 

effect of state anxiety only evident in combination with higher levels of trait anxiety. 

It was concluded that attentional threat bias is associated with anxiety-proneness or 

trait anxiety, as opposed to the more transient state anxiety that is commonly 

experienced by everyone from time to time. 

 However, using an emotional Stroop task, a subsequent study by Rutherford, 

MacLeod, and Campbell (2004) revealed that high trait anxious individuals showed 

an attentional threat bias only with elevated levels of state anxiety. Therefore, 

elevations in both trait and state anxiety appear to be associated with attentional bias 

in adults. 

 Mogg, Mathews, and Eysenck (1992) used the visual probe task to examine the 

differences in attentional biases of adults with GAD, adults who had recovered from 

an anxiety disorder and non-anxious adults. The results revealed an attentional bias 
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in GAD adults for threat versus neutral words presented for 500ms relative to non-

anxious controls. However, in contrast to MacLeod et al. (1986), while anxious 

individuals with predominantly social threat worries showed a social related bias, 

this effect was not observed in physical threat worriers. Furthermore, there was no 

significant difference in bias scores for participants who had recovered from an 

anxiety disorder relative to GAD and non-anxious participants. 

 Further evidence of an attentional bias for disorder specific concerns has been 

found in adults with obsessive compulsive disorder (OCD) for contamination words 

(Tata, Leibowitz, Prunty, Cameron, & Pickering, 1996) and emotionally salient OCD 

words (Amir, Najmi, & Morrison, 2009) and in panic disordered adults for physically 

threatening words (Mathews, Ridgeway & Williamson, 1996). Similarly, 

Asmundson and Stein (1994) found that socially anxious individuals selectively 

process social information. That is, when stimuli were presented for 500ms, 

individuals with social phobia responded faster to dot probes following social threat 

cues than probes following physical threat or neutral cues relative to non-anxious 

controls. 

 More recently, Vassilopoulos (2005) examined attentional bias in high socially 

anxious undergraduate students for emotional words (i.e., positive social words and 

social and physical threat words) presented for 200ms and 500ms. Vassilopoulos 

(2005) found that high versus low socially anxious students demonstrated an 

attentional bias towards all emotional words presented for 200ms. However, in 

contrast to prior research, high socially anxious individuals showed a bias away from 

rather than towards emotional words at 500ms. The mixed pattern of attentional 

responses in this study were proposed to be partly consistent with the vigilance-

avoidance hypothesis, whereby attentional bias in anxiety involves both 
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hypervigilance and avoidance of threat stimuli (Mathews & Mackintosh, 1998; Mogg 

& Bradley, 1998). That is, while attention is initially captured by social threat cues, 

socially anxious individuals then direct their attention away in an effort to reduce 

their anxiety.    

 The use of verbal stimuli to investigate attentional biases using the visual probe 

task has been criticised on the basis that threat words may have little relevance to real 

life dangers. Furthermore, as anxious individuals are likely to think and speak in 

more anxiety related terms about themselves and the world around them compared to 

their less anxious counterpart, this differential use of anxiety words can lead to 

confounding effects in experimental studies (Bradley, Mogg, White, Groom, & de 

Bono, 1999). Therefore, more naturalistic and ecologically valid picture and facial 

stimuli have been employed in a range of studies to overcome the difficulties 

associated with verbal cues in studies of attentional biases in anxiety.   

 Mogg, Bradley, et al. (2000) ( Experiment 2) examined attention bias in a 

sample of high trait anxious and low trait anxious individuals, using a selection of 

colour pictures taken from the International Affective Picture System (IAPS). 

Pictures included high threat images (e.g., mutilated bodies), mild threat images 

(e.g., man behind bars) and non-threat images (e.g., healthy baby) and were 

displayed for 500ms. In this study, both high and low trait anxious individuals 

showed increased vigilance (or reduced avoidance) for threat pictures as threat value 

increased. This was taken as support for cognitive-motivational theory, which 

purports that individuals should be increasingly more likely to orient their attention 

towards rather than away from threat as the threat value of the threat stimulus 

increases and that this occurs irrespective of level of trait anxiety (Mogg et al., 2000). 
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 In contrast to Mogg et al. (2000), a later study by Koster, Crombez, 

Verschuere, and De Houwer (2006) found differential processing of threat in high 

compared to low trait anxious individuals using moderately threatening (MT) and 

highly threatening (HT) pictures presented at 500ms stimulus duration. The results 

showed that although HT pictures captured attention in all individuals, the low trait 

anxious group avoided MT pictures but oriented towards the HT pictures, while high 

trait anxious participants oriented their attention more strongly to both MT and HT 

pictures compared with LTA participants. These results were consistent with the 

cognitive model of anxiety proposed by Williams et al (1988; 1998), whereby high 

trait anxious individuals show increased vigilance for stimuli with higher threat 

value, and low trait anxious individuals show greater avoidance as threat value 

increases.  

 A study by Lees, Mogg, and Bradley (2005) used a combination of word and 

picture stimuli to investigate an attentional bias for health threat related pictures (e.g., 

picture of doctor taking someone’s pulse) and words (e.g., paralysed) relative to non-

threat cues in a sample of 220 students. The Illness Attitudes Scale (IAS) was used to 

assess health anxiety severity and the Anxiety Sensitivity Index (ASI) was used to 

assess severity of health anxiety and anxiety sensitivity (i.e., high versus low).  

Attentional bias for threat related stimuli was assessed using the visual probe task, 

with pictures and words presented for 500ms and 1250ms.  

 Contrary to the hypothesis, Lees et al. (2005) found that high versus low health 

anxious individuals did not show a greater attentional bias either towards or away 

from health related threat stimuli at either stimulus duration. However, students 

assessed as having high anxiety sensitivity, showed a significantly greater bias for 

threat pictures presented at 500ms than those presented at the longer duration of 
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1250ms, relative to students with low ratings on the ASI. Lees et al. (2005) 

concluded that the ASI may provide a more specific index of health concerns than 

the IAS and as such is a better predictor of attentional bias to health related pictures. 

Furthermore, it was proposed that the finding of a bias for pictures but not words 

may be due to the salience of pictures in activating cognitions involved in processing 

stimuli of biological significance.    

 Mogg and Bradley (2006) assessed attentional bias for spider relevant stimuli 

in individuals with high or low spider fear. Picture pairs of spiders and cats were 

presented for 200ms, 500ms and 2000ms stimulus duration. Consistent with the 

hypothesis, participants with high versus low spider fear showed a greater attentional 

bias for spider pictures in the 200ms condition, indicating a rapid initial allocation of 

attention. However, there were no group differences found in the 500ms condition, 

reflecting that although an attentional bias towards feared stimuli operates very 

rapidly, it disappears just as quickly. However, these findings contrast to that of other 

studies, where an attentional bias for both threat-related words and pictures has been 

consistently found at 500ms across a range of disorders. Mogg and Bradley (2006) 

suggested that a failure to find a threat bias at 500ms may be because vigilance for 

threat is less well maintained over time in specific phobias compared to other anxiety 

disorders such as GAD.  However, findings by Vassilopoulos (2005) suggest that an 

attention bias in social anxiety may also differ to that observed in other anxiety 

disorders, with greater avoidance at 500ms found for socially anxious individuals. 

Also contrary to the hypothesis, spider fearful individuals did not show greater 

avoidance of spider stimuli at the longer stimulus duration of 2000ms.  Based on 

evidence that spider anxious individuals have shown significant attentional 

avoidance of spiders pictures presented for up to three seconds using other 
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experimental paradigms (Hermans, Vansteenwegen, & Eelen, 1999; Öhman, Flykt, 

& Esteves, 2001), it was proposed that attentional avoidance may be evident over 

longer stimulus durations. Mogg and Bradley (2006) also suggested that the stimuli 

used in their study may not have been sufficiently anxiety-provoking to elicit an 

avoidance response.  

 The most widely used pictorial stimuli in the visual probe task are emotional 

faces, based on evidence that recognition of facial stimuli is automatic compared to 

words or pictures and does not require conscious awareness (e.g., Morris, Ohman, & 

Dolan, 1998). Moreover, as humans preferentially orient their attention to threatening 

faces, it has been suggested that pairs of pictorial stimuli involving angry versus 

neutral faces represent a more salient and ecologically valid measure of attentional 

threat bias (Mogg & Bradley, 1998).     

 In an early study conducted by Bradley, Mogg, Falla, and Hamilton (1998) 

attentional bias of high and low trait anxious university students was assessed using 

neutral, happy and threat face stimuli which were presented at 500ms and 1250ms 

exposure durations. In this study high trait anxious individuals showed an attentional 

bias for threat faces at both exposure durations, relative to their less anxious 

counterparts. However, while the difference between groups was significant at 

500ms, there was only a trend for high trait anxious to show the bias at the 1250ms. 

Bradley et al. (1998) suggested that while an attentional threat bias in anxiety prone 

individuals (i.e., high trait anxious) is a robust finding at shorter stimulus durations, 

the bias tends to diminish over longer time periods.   

 Using the same paradigm, Bradley, Mogg, White, Groom and de Bono (1999) 

assessed attentional bias for threat faces presented at 500ms and 1250ms stimulus 

exposure duration in clinically anxious adults with generalised anxiety disorder 
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(GAD). They found that the GAD group showed an attentional bias towards threat 

faces specifically and towards emotional faces in general, relative to non-anxious 

controls. Furthermore, while the bias for threat faces did not change over the course 

of the task, GAD patients showed greater vigilance for happy faces in the second half 

relative to the first half of the task, indicating that different attentional mechanisms 

operate as a function of emotional face valence. Bradley et al. (1999) suggested that 

anxious individuals may employ strategies to manage their anxiety by attending more 

to pleasant stimuli (i.e., happy faces) as a way of reducing the aversive feelings 

experienced as a result of greater attention towards threat stimuli (i.e., threat faces) 

during the first half of the experiment. It was also suggested that after exposure to 

threat faces, over the course of the task anxious individuals may have appraised 

happy faces as similarly threatening given that smiling or laughing is approach-

related behaviour, which anxious people can interpret as threatening in social 

situations. Not only did this study provide evidence of a threat bias in adults with 

GAD, it also showed that the bias exists in naturalistic, non-verbal contexts.  

 Chen, Ehlers, Clark, and Mansell (2002) further investigated attentional biases 

for naturalistic stimuli in individuals with social anxiety. They suggested that social 

phobia may be characterised by attentional avoidance of real life threat cues such as 

facial expressions of other people. Chen et al. (2002) presented photographs of 

neutral, positive or negative faces paired with pictures of household objects (i.e., 

clocks, sofas, vacuum cleaners and telephones) at 500ms stimulus duration to 20 

patients with generalised social phobia and 20 non-anxious controls. Consistent with 

the prediction, socially anxious individuals were faster in identifying household 

objects than facial expressions, regardless of facial valence, indicating a bias away 

from threat. However, non-anxious controls showed no attentional preference for 
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either type of stimuli. These findings are consistent with other research where an 

attention bias away from threat faces has been found in socially anxious individuals 

at 500ms (Vassilopoulos, 2005). The results also support the theory that socially 

anxious people tend to attend less to the facial cues of others, which in turn does not 

allow them to notice positive responses by others in social situations, thus 

maintaining social anxiety.  However, an attention bias away from threat in this study 

may have also been due to the nature of the control stimuli (i.e., household objects 

rather than faces). That is, household objects may have led to interference of 

attentional processing, with the results reflecting more an interference effect of the 

household stimuli rather than an attentional bias away from emotional faces.   

 Mogg and Bradley (2002) also investigated attentional biases in a sample of 

socially anxious adults using a modified version of the visual probe task, in which 

pairs of face stimuli were displayed for 500ms.  Participants were grouped according 

to levels of trait anxiety obtained using the Profile of Moods States (POMS-T) 

(McNair, 1981) and the State Trait Anxiety Inventory (STAI-T)(Spielberger, Gorsuch, 

Lushene, Vagg, & Jacobs, 1983) and according to social anxiety and avoidance 

based on scores on the Social Avoidance and Distress Scale (SADS) (Watson & 

Friend, 1969) and the short-form Fear of Negative Evaluation Scale (FNE) (Leary, 

1983). In contrast to Chen et al. (2002), although consistent with cognitive theory, 

Mogg and Bradley (2002) found that high anxious individuals showed a bias towards 

threatening faces. Moreover, SADS scores were the best predictor of the bias, 

indicating that an attentional bias for threat was primarily a function of social anxiety 

and not trait anxiety.  

 Consistent with Mogg and Bradley (2002), a subsequent study undertaken by 

Mogg, Philippot, and Bradley (2004) that examined the effect of stimulus duration 
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(i.e., 500ms and 1250ms), found vigilance for angry faces compared to happy and 

neutral faces was enhanced in socially anxious individuals compared to controls in 

the 500ms condition. However, contrary to the prediction, the anxious group failed to 

show vigilance or avoidance of angry faces at 1250ms.  To account for this 

unexpected finding, Mogg et al. (2004) suggested that the longer stimulus duration 

allows multiple shifts in attentional orienting between faces in each pair (i.e., towards 

and away from threat), leading to an unstable focus of attention. It was proposed that 

these attentional responses may counteract each other at longer stimulus exposures.  

 In summary, using the visual probe task, an attentional bias for threat related 

information has been found in clinically anxious adults across a range of anxiety 

disorders and in at risk adults with high trait anxiety. Overall, attentional biases in 

anxiety appear to involve both hypervigilance and avoidance of threat information 

(Mogg & Bradley, 1998). Various stimuli have been used to assess attentional 

processing, which have included threat related words, pictures and faces, with the 

latter considered to be the most ecologically valid. Based on findings in the adult 

literature, examination of attentional processing in children has been undertaken 

using child adapted versions of the visual probe paradigms. However, in contrast to 

the research with adults, the findings in paediatric studies have been somewhat less 

consistent.  

 Attentional bias in children assessed using the visual probe task . In line with 

adult research, the first studies of attentional bias in child anxiety employed word 

stimuli. In a preliminary study by Vasey, Daleiden, Williams, and Brown (1995), 24 

children (12 anxiety disordered; 12 non-anxious) aged between 9 and 14 years were 

presented with emotionally threatening and neutral words displayed at 1250ms 

stimulus duration. As predicted, anxious children showed a bias towards threat 
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versus neutral words compared to control children. However, contrary to the 

prediction, control children failed to show a bias away from threat words, in that they 

attended equally to both threat and neutral words.  

 Using an identical visual probe task, Vasey, ElHag, and Daleiden (1996) tested 

the bias for threat related words in a sample of 40 non-referred children aged 

between 11 and 14 years with high and low test anxiety. In support of the prediction 

and consistent with the previous study, Vasey et al. (1996) found that highly anxious 

children were quicker to detect probes following emotionally threatening words than 

neutral words compared to their less anxious counterparts. However, the prediction 

that low anxious children would show a bias away from threat was only partially 

supported. That is, low-test anxious boys but not low test anxious girls directed their 

attention away from emotionally threatening words. Low test anxious girls showed a 

similar pattern to the controls in the Vasey et al. (1995) study in that they allocated 

similar attention to both threat and neutral words. Taken together, these early studies 

provide preliminary evidence that like anxious adults, both clinically anxious 

children and non-clinically anxious children also selectively attend to threatening 

information. It is important to note that while longer exposure durations (e.g., 

1250ms) are employed with children due to their relatively slow processing 

capabilities, they are rarely used in adult studies.   

 Extending on this work, Taghavi, Neshat-Doost, Moradi, Yule, and Dalgleish 

(1999) examined attentional biases of children and adolescents aged between 9 and 

18 years with generalised anxiety disorder (GAD), mixed anxiety and depression and 

non-anxious controls using words presented for 1500ms that were related to physical 

threat, social threat and depression. Based on cognitive theory (Williams et al., 1997) 

and findings in the adult literature, Taghavi et al. (1999) predicted that  anxious 
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participants would show an attentional bias for threat related words only and that the 

mixed anxious and depressed group would show no attentional threat bias. 

Consistent with the hypothesis, anxious participants showed an attentional threat bias 

compared to the other comparison groups, reflecting a different pattern of attentional 

responding by anxious versus non-anxious youth. The anxious-depressed group did 

not show a bias for either threat related or depression words. 

 Using the same task, Dalgleish, Moradi, Taghavi, Neshat-Doost, and Yule 

(2001) found that children and adolescents with post-traumatic stress disorder 

(PTSD) aged 9 to 17 years,  showed an attentional bias towards socially threatening 

but not physically threatening words, and a bias away from depression related words 

relative to controls. Moreover, the magnitude of an attentional avoidance of 

depression related words decreased with age. These findings support the premise that 

attentional hypervigilance for threat is a key feature of anxiety disorders, particularly 

in the case of PTSD. However, the finding that an attentional bias in  PTSD 

participants was not observed for physically threatening words is difficult to 

understand. One possible explanation may be that attention to social cues was more 

salient for the anxious participants in this sample, based on their involvement in 

either road traffic or personal violence events as opposed to abuse or domestic 

violence. 

  Dalgleish et al. (2003) investigated the proposition that different emotional 

disorders are associated with different patterns of cognitive bias. Attentional biases 

of youth aged between 7 and 18 years with GAD, PTSD, depression and controls 

were examined using the visual probe and a modified Stoop task. On the visual probe 

measure, comparisons of participant’s reaction times to threat and depression related 

words paired with neutral words presented at 1500ms stimulus duration, revealed an 
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attention bias towards threat words for GAD and PTSD participants. However, as in 

prior research, avoidance of depression related words was observed in PTSD but not 

depressed participants. Interestingly, there were no group differences found for threat 

or depression related words using the Stroop task. Moreover, there was no significant 

correlation between threat related bias on the visual probe and Stroop tasks, 

indicating that these tasks do not assess the same cognitive processes.    

 As in adult studies, various emotional stimuli have been used to measure 

allocation of attention in the visual probe paradigm. As age related differences in 

reading and verbal ability may confound the results of word-related tasks in children, 

recent paediatric studies have relied more on pictorial cues. For example, emotional 

images taken from the International Affective Picture System (IAPS: Centre for the 

Study of Emotion and Attention, 1999) were employed by Waters, Lipp, and Spence 

(2004) (Experiment 1) to investigate whether an attentional bias for fear related 

pictures was present in a community sample of children aged between 9 and 12 years 

(n = 105) and adults (n = 47). Participants were asked to respond to pictures that 

were threatening (e.g., vicious dogs, snakes, aimed guns), pleasant (e.g., puppies, 

kittens, ice cream, smiling faces) and neutral (e.g., household items and appliances) 

presented for 1250ms. Children and adults showed a greater attentional bias for 

threat pictures than for pleasant pictures, reflecting a general threat bias related more 

to fear than to emotionally salient stimuli. Waters et al. (2004)(Experiment 2) further 

examined whether children aged between 9 and 12 years with an anxiety diagnosis (n 

= 23) would show a greater attentional threat bias than non-anxious children (n = 

23). Interestingly, contrary to the prediction, both groups of children showed a bias 

towards threat pictures, which was not significantly greater in anxious children. One 

reason given for these findings was that the stimuli used depicted a wide variety of 
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threatening scenes and may not have been specific enough to the anxiety concerns of 

the anxious children in this study. Waters et al. (2004) suggested that unlike anxious 

adults, who over a period of years have developed increased activation of attentional 

processes to threat related stimuli, these processes may be less well consolidated in 

children.  

 The same emotional picture stimuli were used in a later study by Waters, 

Wharton, Zimmer-Gembeck, and Craske (2008) who examined attentional biases of  

clinically anxious children (n = 19) and non-anxious control children (n = 19), aged 

between 8 and 12 years. Children were presented with threatening, pleasant and 

neutral pictures for 1250ms. An attentional bias for threat pictures was observed in 

both anxious and non-anxious children, although the bias was enhanced in anxious 

children. Moreover, the attentional bias in anxious children was greater for threat 

than pleasant pictures indicating specificity for threat rather than emotional stimuli. 

 Studies of attentional bias in children have also employed human face stimuli 

based on that automaticity of facial recognition, making such stimuli useful in 

determining threat biases in anxiety (Öhman, Lundqvist, & Esteves, 2001). However, 

unlike adult studies where an attentional bias towards angry faces relative to neutral 

faces has been consistently reported for anxious compared to non-anxious adults 

(e.g., Mogg & Bradley, 2002; Mogg et al., 2004), evidence for an attentional bias for 

emotional faces in the child anxiety research is currently mixed. That is, while a 

number of studies have found that anxious children show a bias towards threat faces, 

others have found the opposite effect with a bias away from threat. Findings in 

relation to attentional processing of happy faces in childhood anxiety are also 

equivocal.   
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 Evidence for an attention bias in children using the visual probe task was found 

in a study by Roy et al. (2008), who investigated attentional processing of angry, 

happy and neutral faces in children and adolescents aged 7 to 18 years with a 

diagnosis of GAD, social phobia and/or separation anxiety disorder (n = 101) and 

non-anxious children (n = 51). Face stimuli were displayed for 500ms. Roy et al. 

(2008) found that anxious youth showed a bias towards threat faces relative to non-

anxious controls that was not differentially affected by type of diagnosis. There was 

no bias observed for happy faces for either group of participants. 

 Using the same paradigm, Waters, Mogg, et al. (2008) initially failed to find an 

attention bias for threat or happy faces presented for 500ms in a sample of clinically 

anxious children with GAD (n = 23) compared to non-anxious controls (n = 25) aged 

between 7 and 12 years. However, when the effects of anxiety severity were 

examined, children with high clinical anxiety (HCA) showed a bias towards angry 

faces, although there was no bias observed in children with low clinical anxiety 

(LCA) or non-anxious control children. Additionally, when attention bias scores 

were averaged across angry and happy faces, HCA children showed a significant bias 

towards emotional faces (i.e., angry and happy), with LCA children showing a 

tendency to orient their attention away from emotional faces.  Control children 

showed no attention bias toward or away from emotional faces (Waters, Mogg, et al., 

2008). This study provided evidence that the attentional processing of salient 

emotional cues in clinically anxious children operates differently as a function of 

symptom severity.  

 A later study by Waters, Henry, Mogg, Bradley, and Pine (2010) replicated the 

finding of a bias towards threat faces relative to neutral faces in similarly aged 

clinically anxious children with high symptom severity compared to less anxious and 
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non-anxious children.  As in the prior study, there was no bias observed either 

towards or away from angry faces in less anxious children, who did not differ from 

controls. However, in contrast to previous studies that found no bias for happy faces, 

Waters, Henry et al. (2010) found that both anxious and control children showed a 

preference for directing attention towards happy relative to neutral faces.  

 Pine et al. (2005) also found associations between symptom severity and an 

attentional threat bias when comparing attentional processing of emotional faces in a 

sample of 55 children aged between 7 and 13 years. The sample contained 34 

maltreated children who had been exposed to severe domestic abuse and 21 control 

children who had not been maltreated. Twenty-nine of the maltreated children had 

PTSD, and these children had experienced physical and/or sexual abuse and/or 

neglect. There was a negative correlation found between threat bias and level of 

physical abuse, reflecting that maltreated children directed their attention away from 

threatening faces presented with neutral faces at 500ms. However, given that a large 

number of children who had experienced severe abuse also had a diagnosis of PTSD, 

Pine et al. (2005) were unable to determine whether attentional avoidance of threat 

faces was associated primarily with severity of abuse or the presence of PTSD.  

However, it would seem that the propensity for traumatised children to direct their 

attention away from angry or threatening faces, likely serves to protect them in the 

context of abusive environments. There was no bias found for happy faces. 

 In contrast, Swartz, Graham-Bermann, Mogg, Bradley, and Monk (2011) found 

a bias towards threat faces in a sample of young children aged between 4 and 7 years 

(n = 31) with PTSD.  While all children in the sample had been exposed to intimate 

partner violence, only 10 children had a diagnosis of PTSD. Threat and happy face 

stimuli were presented at the stimulus duration of 500ms. In contrast to the findings 
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of a bias away from threat in older children with PTSD, Swartz et al. (2011) found 

that this sample of younger children with PTSD showed a greater bias towards angry 

faces relative to children without PTSD. There were no group differences in attention 

for happy faces. There is evidence that executive functioning changes with cognitive 

maturation, with children developing an increased ability to resist distractions and 

regulate attention by blocking out irrelevant or non-goal directed information 

(Lonigan, Vasey, Phillips, & Hazen, 2004). Therefore, age is proposed to play an 

important role in threat related biases. This may be especially salient for traumatised 

children. That is, while older children are able to direct their attention away from 

threat, which may serve to protect them in potentially dangerous situations, younger 

children may not have yet developed the ability to control their attentional responses, 

thus placing themselves at increased risk in situations such as domestic violence.  

 Consistent with Pine et al. (2005), Monk et al. (2006) who investigated the 

attentional processing of children and adolescents with GAD, aged between 9 and 17 

years, also observed a bias away from threat faces.  In this study, participants were 

assessed using the visual probe task and a functional magnetic resonance imaging 

(fMRI) scan. Brain imaging was undertaken to allow brain physiology to be 

simultaneously examined whilst participants completed the attentional task.  Notably, 

MRI imaging showed that in anxious participants, there were neurological 

differences found between anxious and non-anxious participants. That is, compared 

to healthy controls, anxious youth showed an increase in ventrolateral prefrontal 

cortex activation, which is the part of the brain that modulates responses to 

environmental threats.  Moreover, greater activation in this area of the brain was 

associated with low levels of anxiety symptoms. Monk et al. (2006) proposed that 

increased ventrolateral prefrontal cortex brain activity may act as a compensatory 
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mechanism in generalised anxiety disorder, by regulating initial attention to threat 

stimuli. 

 The findings by Monk et al. (2006) of an attentional bias away from threat 

faces contrasts to other studies that have found that children (Roy et al., 2008; 

Waters, Mogg, et al., 2008) and adults (e.g., Bradley et al., 1999) with generalised 

anxiety disorder show selective attention towards threat faces. However, in contrast 

to the latter studies, Monk et al. (2006) assessed children’s attentional bias in a non-

conventional testing environment (i.e., a MRI scanner). There is evidence in adult 

studies that elevated levels of state anxiety can lead to attentional avoidance 

responses (e.g., Mogg, Bradley, Miles, & Dixon, 2004). Therefore, a bias away from 

threat observed by Monk and colleagues may reflect that, in an anxiety provoking 

test environment, anxious children are able to more effectively regulate their initial 

attention. Monk et al. suggested that as a result of increased ventrolateral prefrontal 

cortex activity, highly anxious children are able to shift their attention away from 

threat, thus reducing their anxiety symptoms. 

 An effect of symptom severity on attentional biases has recently been observed 

in children with social phobia (Waters, Mogg, Bradley, & Pine, 2011). Socially 

anxious (n = 27) and control children (n = 27) aged between 5 and 13 years 

completed a visual probe task in which angry faces and happy faces paired with 

neutral faces were presented for 500ms. In accord with prior studies, children with 

high symptom severity showed a bias towards angry compared to neutral faces. 

However, children with low levels of social anxiety showed a bias away from angry 

faces, which contrasts to other studies that have found no threat bias in low anxious 

children (Waters, Henry, et al., 2010; Waters, Mogg, et al., 2008). There was no 
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threat bias found in non-anxious children and no group differences were observed in 

children’s attentional processing of happy faces. 

 Stirling, Eley, and Clark (2006), who investigated attention bias in 8 to 11 year 

old non-selected children with high levels of social anxiety, found a bias away from 

threat relative to neutral faces presented at 1000ms stimulus duration. The authors 

argued that a longer stimulus presentation would allow for access to later avoidance 

stages of information processing. In support of the hypothesis, a significant positive 

correlation was found between social anxiety and avoidance of fear and angry faces. 

Stirling et al. (2006) proposed that the longer presentation duration allowed socially 

anxious children with high levels of anxiety to shift their attention away, leading to 

avoidance of threatening faces.  

  In contrast, Heim-Dreger, Kohlmann, Eschenbeck, and Burkhardt 

(2006)(Study 1) failed to find an attention bias for emotional face stimuli presented 

at 1000ms stimulus duration in a nonclinical sample of 112 children aged between 7 

and 10 years. They found that the whole sample of children failed to allocate 

attention either towards or away from threat faces. However, there was a significant 

positive correlation found between dot probe interference scores and trait anxiety, 

reflecting that higher vigilance was associated with increases in trait anxiety. 

 The effect of age on attentional processing was examined in a recent study by 

Reinholdt-Dunne et al. (2009). A visual probe and an emotional Stroop task were 

used to assess attentional bias for emotional faces in a sample of 67 non-clinical 

children aged 7 to 14 years.  In the visual probe task threat, happy faces and neutral 

faces were presented for 500ms. Children were divided into four groups according to 

age (younger: M = 9.35 years; older: M = 11.8 years) and anxiety level (low trait 

anxious; moderately trait anxious). Trait anxiety was assessed using the STAIC.  
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Reinholdt-Dunne et al. (2009) found that only younger children with higher levels of 

trait anxiety showed a attentional bias for angry relative to neutral faces on both 

experimental tasks, and a bias for happy relative to neutral faces in the visual probe 

task. The authors concluded that anxiety related threat biases in non-disordered 

children lessen with age.  This study is consistent with prior clinical studies that have 

found anxiety severity to be an important parameter of attention bias in childhood 

anxiety (e.g., Waters, Mogg, et al., 2008; Waters Henry, et al., 2010). 

 Other researchers have examined the time course of attention bias using the 

visual probe task. A recent study by Waters, Kokkoris, Mogg, Bradley, and Pine 

(2010) found a bias towards angry relative to neutral faces in non-clinical children 

aged 9 to 12 years with high levels of anxiety at 500ms and 1250ms exposure 

durations. Children with low levels of anxiety did not show a bias towards or away 

from threat. A possible explanation for the differences in the direction of the bias 

observed in these studies may be that children with high trait anxiety have a more 

generalised type of anxiety, leading to prolonged threat monitoring, while non-

clinical children with specific social anxiety concerns may be more avoidant of angry 

faces.  

 Children of anxiety-disordered parents are at risk for anxiety disorders (Eley & 

Zavos, 2010), and have been found to show an attentional threat bias using the visual 

probe task.  Recently, Mogg, Wilson, Hayward, Cunning, and Bradley (2012) 

examined attention bias for physical health threat pictures and words in 60 mother-

daughter dyads. Daughters were aged between 9 and 14 years and half the mothers 

had lifetime panic disorder (PD) (i.e., either a current or past history of PD) and half 

had no psychiatric history. To examine the time-course of attentional biases, stimuli 

were displayed for 500ms and 1250ms.  Mogg and colleagues (2012) found that at 
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risk daughters showed an attentional bias towards physical health threat related 

pictures and words displayed for 1250ms, but not 500ms relative to control children. 

Moreover, the bias in these children was positively related to maternal anxiety. Mogg 

et al. (2012) suggested that while daughters of mothers with lifetime PD do not have 

an initial bias towards threat cues, they may have learned to seek and hold attention 

on these cues that have the potential to elicit anxiety in their mothers. 

 Further to the influences of type of anxiety disorder and anxiety severity on 

attentional biases in children, there now exists a new classification system of 

psychopathology that has implications for research. As discussed in the introduction 

chapter of this thesis, a review of the classification and understanding of 

psychopathology has led to the establishment of two distinct anxiety disorder 

subgroups within the broader classification of anxiety disorders. These are distress 

and fear disorders. These two distinct diagnostic categories have recently been 

utilised in childhood anxiety research of attention bias to help advance knowledge 

about discrepant biases towards and away from threat.  

 A recent large community school-based study of 2512 children aged 6 to 12 

years was undertaken in Brazil by Salum et al. (2013) to investigate the relationship 

between attention bias, diagnostic category and severity of internalising symptoms. 

Children were grouped according to a diagnosis of fear disorder, distress disorder, 

behaviour disorder or no disorder based on parent report on the Development and 

Well-Being Assessment (DAWBA) (Goodman, Ford, Richards, Gatward, & Meltzer, 

2000).  Symptom severity was assessed using the Child Behavior Checklist (CBCL) 

(Petty et al., 2008). Any child who had a comorbid disorder in any of the other 

diagnostic categories was excluded from the study. Children’s attention bias was 

assessed using the dot probe paradigm where face pair pictures were displayed for 
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500ms or 1250ms.  Salum and colleagues (2013) found that relative to control 

children with low symptom severity, children with distress disorder (e.g., generalised 

anxiety disorder, post-traumatic stress disorder) and control children with high 

symptom severity showed vigilance towards threat faces, while children with fear 

disorder (e.g., specific phobia, social anxiety or separation anxiety) with high 

symptom severity showed a greater attention bias away from threat. The bias in 

children with behaviour disorder did not vary as a function of internalising symptom 

severity.  

 The finding in this study that higher levels of anxiety severity in children are 

associated with an increased threat bias is consistent with some prior research (e.g., 

Waters, Mogg, et al., 2008; Waters, Henry, et al., 2010). Furthermore, based on 

differences in attentional biases as a function of diagnostic category, Salum and 

colleagues (2013) provided preliminary evidence that the direction of the bias in 

highly anxious children is dependent on whether their diagnostic symptoms are 

distress or fear related. That is, distress disordered children who have a broad range 

of threat based biases, as observed in children with generalised anxiety disorder, 

direct their attention towards threat. However, fear disordered children who are 

characterised by symptoms of autonomic arousal and who have more specific threat 

based fears, direct their attention away from threat. Salum et al. (2013) suggested 

that the bias away from threat observed in fear-disorder children with high symptom 

severity, indicates cognitive avoidance, which is proposed to occur after an initial 

vigilance response. Phobic behavioural avoidance is one of the most stable 

symptoms of anxiety in children (Last et al., 1996). Avoidance is observed in 

children with specific and social phobia, panic disorder and separation anxiety and is 
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presumed to contribute to and maintain anxiety, in that it prevents corrective 

experience that serves to reduce the threat value of avoided stimuli (Craske, 2003). 

 Salum et al. (2013) were able to show differences in attention bias in non-

diagnosed  children grouped according to symptoms of disorders, which share 

common biological backgrounds (Lahey et al., 2011) and symptomology  (Clark, 

2005), in addition to severity of internalising symptoms.  This raises the important 

question of whether a similar pattern of results would be observed in a clinical 

sample of children with comorbid distress and fear disorders.  

Chapter Summary and Aims 

 Using the visual probe task, which is a more reliable and direct measure of 

attention, an attention bias for threat related words, pictures and face stimuli has been 

observed in children when stimuli are presented for 200ms, 500ms, 1000ms, 1250ms 

and 2000ms.  The most consistent evidence has been found in studies where stimuli 

are presented for 500ms stimulus duration.   

 A threat-related attention bias has been observed in children across a range of 

anxiety disorders, in non-diagnosed children with high trait anxiety and in children at 

risk for anxiety disorders. Moreover, anxious children with higher anxiety symptoms 

show a greater attention bias relative to less anxious children. There is also some 

evidence that anxious children show an attention bias for pleasant relative to neutral 

information compared to non-anxious children (e.g. Waters, Henry, et al., 2010), 

although evidence is less consistent in other studies (e.g., Waters, Mogg, et al., 

2008).  

 A review of the literature has shown that there are wide variations across 

studies regarding the presence of an attentional bias in anxious children and the 

direction of a threat related bias, with evidence of a bias towards and away from 
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threat. These inconsistent findings may be explained by differences in sample 

characteristics (e.g., anxiety symptom severity, age of participants, type of anxiety 

disorder), variations in methodology (e.g., differences in stimulus duration and 

stimuli) and testing environments (e.g., participants assessed using a visual probe 

task while in a MRI scanner) across studies. 

 More recently, research has shown that children’s selective attention for threat 

versus neutral information varies as a function of distress and fear disorders, which is 

enhanced in children with higher anxiety symptom severity (Salum et al., 2013). 

However, these recent findings were observed in a community sample of children 

with a diagnosis of either distress or fear disorder with no other comorbid disorder. 

Given the high comorbidity within anxiety disorders in anxious children (Rapee et 

al., 2009), the question of whether the same attention bias would be present in 

clinically anxious children  with more than one anxiety disorder remains 

unanswered.     

 This thesis aims to address the issues that have plagued previous attention bias 

studies with children and to contribute to the existing literature by examining 

attention biases in clinically anxious children in a conventional testing environment 

using the visual probe task in which emotional faces (i.e., angry and happy faces) are 

presented for 500ms stimulus duration.  

 Secondly, this thesis aims to extend on prior research by examining whether an 

attention bias for threat is present in clinically anxious children with distress and fear 

disorders. Children with comorbid anxiety disorders will be included in this study to 

examine the effect of more than one type of anxiety diagnosis on children’s 

attentional biases. Furthermore, prior studies have shown that children’s attention 

biases vary as a function of anxiety symptom severity (e.g., Salum et al., 2013; 
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Waters, Henry, et al., 2010; Waters et al., 2011). Therefore, this thesis aims to 

determine whether similar variations occur in the attentional processing of distress 

and fear disordered children with comorbid anxiety disorders as a function of 

whether they have high or low levels of anxiety symptom severity.  

 Thirdly, parental anxiety represents a risk factor for the development of anxiety 

in children (Eley & Zavos, 2010) and is associated with negative cognitions in 

children (Creswell, Cooper, & Murray, 2010). Moreover, an attention threat bias has 

been observed in non-anxious children, who are at risk of developing anxiety, by 

virtue of parental anxiety disorder (e.g., Mogg et al., 2012). Therefore, this thesis 

aims to determine whether attentional biases in distress and fear disordered children 

vary as a function of maternal trait anxiety.  
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Chapter 4. Interpretation Bias 

 Anxious individuals not only attend selectively to threat, but also are more 

likely to interpret ambiguous events as being more threatening compared to non-

anxious individuals (Mathews & MacLeod, 1994). The attentional and interpretive 

biases observed in anxiety are proposed to function in a similar way, in that they are 

both the result of increased activation of the individual’s threat evaluation system to 

information that is perceived as threatening (Mathews & Mackintosh, 1998).  This 

chapter presents a review of the interpretation bias literature in adult and child 

anxiety. 

Interpretation Bias in Adult Studies  

A large amount of the information that people encounter on a day-to-day 

basis is ambiguous. The way in which individuals disambiguate information is 

important in terms of how they respond to the world. Anxious adults have an 

interpretation style characterised by overestimation of danger and an underestimation 

of an individual’s ability to cope with danger in response to events that have positive 

and negative aspects or are ambiguous in their emotional meaning (Mathews & 

MacLeod, 1994).  Anxiety disordered individuals tend to make negative 

interpretations of ambiguous stimuli related to their particular anxiety concerns. For 

example, negative interpretations of ambiguous social events have been found in 

individuals with social phobia (Amir, Beard, & Bower, 2005; Huppert, Pasupuleti, 

Foa, & Mathews, 2007; Stopa & Clark, 2000) and negative interpretations of bodily 

sensations in adults with panic disorder (Teachman, Smith-Janik, & Saporito, 2007).   

A number of inventive experimental paradigms have been used to manipulate 

interpretation biases in clinical and non-clinical adult samples. Findings from these 

studies have provided support for the proposal that anxiety vulnerability may be at 
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least partly due to threat related interpretation biases (Mathews & MacLeod, 2002). 

Using tasks that have included a range of ambiguous stimuli, an interpretation bias 

has also been found in adults with GAD (Hazlett-Stevens & Borkovec, 2004), and 

post-traumatic stress disorder (Elwood, Williams, Olatunji, & Lohr, 2007) and in 

high trait anxious individuals (Li, Paller, & Zinbarg, 2008)relative to non-anxious 

controls.  

In homophone paradigms, participants listen to ambiguous words that have 

the same sound (e.g., pain/pane or die/dye) that permit threat and neutral meanings, 

which must be spelt by participants. The number of disorder-congruent spellings 

(e.g., for anxiety “die”) provide an index of the bias in the interpretation of 

ambiguous stimuli. Using this task, an interpretation bias was found in clinically 

anxious adults with generalised anxiety disorder (Mathews, Richards, & MacLeod, 

1994) and individuals with high trait anxiety (Mogg et al., 1994), whereby anxious 

participants produced significantly more threatening spellings relative to non-anxious 

controls.  

Lexical decision priming tasks employ ambiguous words that are presented 

on a computer screen. Participants are shown a prime word, followed by a target 

word, which can be a proper English word (e.g., disease) or not (e.g., dasiese). 

Participants press a response button after deciding whether or not the word is a 

proper word. Response time is reduced if the stimulus is preceded by a prime word 

that is semantically associated.  For individuals with an interpretation bias, lexical 

decisions will be faster when the target words with threatening versus non-

threatening meanings are presented after the prime. Using this task, high trait anxious 

adults were found to be faster in correctly deciding that target words with threatening 
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meanings were English words compared to low trait anxious individuals (Richards & 

French, 1992). 

Calvo and Castillo (2001) used a modified lexical decision task for words 

presented within sentences about social situations to examine the role of event 

uncertainty on interpretation bias in a sample of high and low trait anxious university 

students. High trait anxious participants were faster than those with low trait anxiety 

in naming threat target words that followed a threat-predicting context relative to 

when the same word followed a non-predicting context.  

Hazlett-Stevens and Borkovec (2004) also used a lexical decision priming 

task to investigate interpretation biases of adults with generalised anxiety disorder 

(GAD). They found that there was a trend for GAD participants to use the antecedent 

words to interpret the ambiguity of the threat/neutral homographs than non-anxious 

controls. However, there was a significant difference in the way anxious and control 

participants responded to neutral/neutral homograph pairs. While the response time 

for control participants differed according to whether the antecedent word was 

neutral or threatening, GAD participants had similar reaction times irrespective of 

whether they were neutral or threatening when interpreting neutral/neutral 

homographs. Hazlett-Stevens and Borkovec (2004) concluded that while individuals 

with GAD show an increased tendency to use interpretive cues in potentially 

threatening ambiguous situations, they do not use the same strategy when the 

ambiguous situation is non-threatening. They suggested that the failure to process 

other relevant non-threat related information in day-to-day situations might be 

equally as important as an interpretative threat bias in the maintenance of anxiety.  

An interpretation bias has been observed in individuals with post-traumatic 

stress disorder (PTSD) using a homograph task (e.g., Amir, Coles, & Foa, 2002), a 
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sentence completion task (e.g., Kimble et al., 2002) and ambiguous visual social 

situations (Elwood et al., 2007). In the latter experiment, Elwood et al. (2007) argued 

that the incorporation of visual rather than lexically based stimuli would serve to 

increase the ecological validity of the study. They assessed interpretive bias in a 

sample of university students with and without a history of interpersonal trauma. 

Participants viewed a series of short filmstrips of social situations that were positive, 

neutral and threatening. The filmstrips were edited in a way that left the ending of 

each scene somewhat ambiguous. Interpretation bias was assessed based on ratings 

of each filmstrip on the following dimensions, (a) predictability, (b) level of 

increasing risk, (c) quickness of ending, (d) confidence in ending, (e) controllability. 

As expected, the results showed that participants who were victims of interpersonal 

trauma rated clips depicting threatening social situations as being more predictable 

and increasing more quickly in risk relative to non-victims. Moreover, victims who 

interpreted positive situations as rapidly increasing in risk also endorsed the highest 

level of PTSD symptoms.  Elwood et al. (2007) proposed that threat related 

interpretations of positive stimuli could play an important role in the development 

and/or maintenance of PTSD symptoms. 

Teachman et al. (2007) compared interpretation bias of 43 panic disordered 

and 38 non-anxious participants using the Brief Body Sensations Interpretation 

Questionnaire (Clark, Steer, Haslam, Beck & Brown, 1997). This measure contains 

14 ambiguous events, half of which relate to panic items (i.e., body sensations), 

while the remainder relate to external threat items (i.e., social evaluation). 

Participants were required to rank order three alternative explanations for why each 

of the events may have occurred and rate the extent to which they believed each 

explanation. Consistent with the hypothesis, Teachman et al. (2007) found that 
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individuals with panic disorder ranked and rated threat interpretations for all items 

more highly than non-anxious controls, indicating a threat interpretation bias for 

bodily sensations and external threat related information. 

Interpretation biases in social phobia has attracted a lot of research interest as 

social anxiety is the most common anxiety disorder among adults and has 

significantly negative impacts such as lower quality of life, lower educational 

attainment and higher rates of unemployment (Mobini, Reynolds, & Mackintosh, 

2013). Furthermore, an interpretation bias for ambiguous information is especially 

problematic in social phobia, given that social cues are often ambiguous and 

therefore have the potential to be interpreted inaccurately.  

The ambiguous scenarios paradigm was employed by Voncken, Bögels, and 

de Vries (2003) to assess interpretation bias in socially anxious individuals.  This 

paradigm makes use of situations that may occur in daily life and asks a range of 

questions regarding likely outcomes of these events.  In this study, participants 

completed the Interpretation and Judgmental Questionnaire (IJQ), which is 

comprised of brief scripts describing 20 social events and 4 non-social control events, 

which were positive, ambiguous, mildly negative or profoundly negative.  Participants 

were asked to arrange the descriptions of the events in order of likelihood from 4 , the 

most likely to 1, the least likely. The results showed that socially anxious participants 

interpreted social events as more threatening compared to controls. However, there was 

no group difference in ratings of non-social events, reflecting a content specific 

interpretation bias in social phobia. Moreover, socially anxious participants provided 

similar valence ratings for social events, indicating that all social events were interpreted 

as threatening, regardless of level of threat.  
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Amir, Beard and Bower’s (2005) first experiment assessed interpretation bias 

in a sample of university students with high and low social anxiety, using a task in 

which participants were asked to view a number of videos and rate them on how they 

would feel if they were in that situation.  A total of 40 undergraduate university 

students (20 anxious, 20 control) viewed video clips of actors who made positive, 

negative and ambiguous comments about the individuals actions or belongings and  

then rated how they would feel if they were in that situation. The results showed that 

anxious students assigned higher threat ratings to ambiguous and negative videos 

relative to controls, although there was no group difference in ratings of positive 

videos. 

In a second experiment, Amir et al. (2005) attempted to replicate the findings 

of Experiment 1, while also including a second control group of high trait anxious 

and dysphoric participants. The results of Experiment 2 revealed that groups differed 

in their ratings of ambiguous videos, but not that of positive and negative videos. 

Consistent with the findings in Experiment 1, the socially anxious group rated 

ambiguous videos more negatively than the anxious/dysphoric and non-anxious 

control groups who did not differ from each other. Taken together, the findings of the 

two experiments showed that: (a) in response to verbal and non-verbal social cues, 

socially anxious individuals interpret ambiguous social information in a negative 

way, which is not observed in generally anxious/depressed and non-anxious 

individuals; (b) differences in ratings of negative scenarios between experiments 

suggests that an interpretation bias in social anxiety for negative social cues is a less 

robust finding than that observed for ambiguous cues. Amir et al. (2005) suggested 

that an increased negative bias in socially anxious people may reflect a tendency to 

exaggerate the costs or consequences associated with negative social events.  
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Huppert et al. (2007) used a sentence completion task to examine 

interpretation bias in individuals with social anxiety. In this study, participants were 

presented with ambiguous sentences in which the last word of the sentence was 

omitted and asked to generate as many single word answers as possible in the order 

that they came to mind. The sentences described social situations and remained 

ambiguous until the final word (e.g., “as you give a speech, you see a person in the 

crowd smiling, which means that your speech is………”). Participants were also 

asked to indicate which of their responses was the one that would best complete the 

sentence.  Huppert et al. (2007) found that the high social anxiety (HSA) group 

demosntrated a negative bias in that they endorsed more negative and anxious 

interpretations compared to the low socially anxious (LSA) group. Interestingly, the 

HSA group endorsed less positive and neutral interpretations than the LSA group, 

indicating the absence of a positive bias.  

A subsequent self-report measure of interpretation bias was administered 

using a subset of the socially ambiguous sentences, which were positive, anxious, 

negative or neutral. Each sentence was presented twice, with the last word providing 

either a positive or a negative resolution for the sentence. Participants rated how 

much each of the ambiguous sentences applied to them. On this task, the HSA group 

had higher negative and anxious self-appraisals relative to the LSA group indicating 

a negative interpretation bias. However, unlike the sentence completion task, the 

self-report measure revealed no group differences for positive-self-appraisals.  

Huppert et al. (2007) concluded that while socially anxious individuals may 

be characterised by an initial negative interpretation bias and a lack of positive bias 

as demonstrated in the sentence completion task, this processing bias may shift to 

strong negative self-appraisals, as reflected by the self-report measure. In contrast, 
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individuals with low social anxiety tend to focus on positive information and may 

reduce their emphasis on negative cues throughout the stages of information 

processing. 

These findings are consistent with an earlier study by Stopa and Clark (2000), 

who used a similar task to compare interpretation biases of individuals with social 

phobia, an anxiety disorder other than social phobia (i.e., panic disorder with or without 

agoraphobia, simple phobia,  agoraphobia without history of panic disorder, or post-

traumatic stress disorder) and non-anxious controls. In this study, social phobics were 

more likely to make negative interpretations of ambiguous social situations relative to 

both non-anxious controls and individuals with other anxiety disorders. Interestingly, 

participants with other anxiety disorders (but not social phobia) made more negative 

interpretations of ambiguous control situations than controls, which was thought to 

be due to the nature of the control situations. That is, they were more specific to the 

concerns of other anxiety disorders (e.g., financial and health threats).  

However, a recent study by Anderson et al. (2012) found no differences in 

interpretation biases as a function of type of anxiety disorder. Anderson and 

colleagues assessed the interpretive style of individuals with GAD, with other 

anxiety disorders (i.e., social phobia, panic disorder or OCD) and non-anxious 

controls using the Ambiguous/Unambiguous Situations Diary (AUSD; Davey, 

Hampton, Farrell, & Davidson, 1992).  Participants were read negative, positive and 

ambiguous situations that involved themes related to finances, health, social 

relationships, school/work and physical harm. They were then asked to imagine the 

situations were their own and to rate their level of concern for each situation on a 

scale from 1, (not at all concerned), to 5 (very concerned).  In support of the 

hypothesis, Anderson et al. (2012) found that the anxious groups reported greater 
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concern for all three types of situations relative to controls, reflecting a tendency to 

overestimate the cost of ambiguous and negative events, which in turn maintains 

anxiety. Based on the premise that individuals with generalised anxiety disorder 

worry about a broad range of events consistent with the themes depicted in the 

AUSD, Anderson et al. (2012) hypothesised that GAD participants would show a 

greater interpretation bias relative to participants with other anxiety disorders and 

controls. However, contrary to the prediction, the GAD group did not differ in their 

levels of concern for ambiguous situations compared to the other anxious group. 

Anderson et al. (2012) proposed the AUSD was not effective in differentiating 

interpretation bias in GAD participants from that of other disorders given a lack of 

GAD specific concerns depicted by the items.  

In summary, adults with anxiety disorders show a conscious, strategic 

interpretation bias for threat, particularly when processing ambiguous information. 

Ambiguous tasks are especially effective in detecting evaluation biases, as they 

provide an opportunity for participants to generate a number of alternative 

interpretations that vary in level of aversiveness (Clark & Beck, 2010). However, 

relative to adult studies, far less research has been undertaken to investigate 

interpretation biases in childhood anxiety.  

Interpretation Bias in Children 

Although research in children is relatively recent, anxious children have been 

found to show an interpretation bias similar to that of anxious adults. In an early 

study, Hadwin, Frost, French, and Richards (1997) used a pictorial homophone task 

to assess the interpretations of non-clinical children (n = 40) aged between 7 and 9 

years. Children were orally presented ambiguous homophones along with pictures of 

both interpretations (e.g., bark-dog, bark-tree). Children were asked to point to the 
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picture that best indicated the meaning of the word. The number of threat 

interpretations made was positively correlated with trait anxiety scores, indicating 

that the higher the trait anxiety the more threatening meanings were assigned to the 

homophones. Although these results indicated that the information processes in 

anxious children are consistent with that found in adult anxiety, Hadwin et al. (1997) 

identified some limitations of the task. They suggested that children with elevated 

anxiety may be more familiar with threat than with neutral interpretation of 

homophones, which may lead to a response bias. Moreover, anxious children may 

have been aware of both meanings of the homophone, but were only able to choose 

one option, given the demands of the task. It was suggested that future studies could 

present homophones in sentences and avoid a forced-choice procedure. Similarly, 

Clark and Beck (2010) argue that the use of single word stimuli in the assessment of 

interpretation bias in adult studies is less effective than ambiguous sentences in 

measuring the types of concerns found in anxiety disorders. 

 In a later study, Taghavi, Moradi, Neshat-Doost, Yule, and Dalgeish (2000) 

employed threat/neutral homographs to examine interpretive bias of anxious children 

and adolescents aged 8 to 17 years with a primary diagnosis of generalised anxiety 

disorder (GAD) (n = 17) and non-anxious control children (n = 40). Taghavi et al. 

(2000) predicted that anxious children would assign more threat related meanings to 

ambiguous homographs relative to controls and that the strength of the relationship 

between anxiety disorder and bias would increase with age. In this study, children 

were visually presented with homographs one by one on cards and then asked to 

write a sentence that included the homograph. Consistent with the hypothesis, 

anxious children produced significantly more sentences that indicated a threatening 

homograph interpretation compared to controls, reflecting that anxious children 
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consistently interpret events and use ambiguous words in a threat-related way. 

Taghavi et al. (2000) proposed that the bias plays a role in the maintenance of 

anxiety as threat related interpretations enhances children’s anxious mood and 

avoidance, which in turn increases children’s bias for threatening interpretations, 

thus creating a vicious cycle.  An interpretation bias in anxious children was, 

however, unrelated to age. Therefore, Taghavi et al. (2000) suggested that anxious 

children show a similar bias to that observed in anxious adolescents and adults. 

However, a small sample size and age range for anxious children precluded an 

adequately powered analysis of age-related effects. Therefore, the influence of age 

on children’s interpretation biases remains unclear. Larger samples of anxious 

children are needed in future research to fully address this issue.  

In a more recent study, Gifford, Reynolds, Bell, and Wilson (2008) used a 

computerised version of the homophone task to assess interpretation bias in anxiety 

disordered children (n = 18), children with an externalising disorder (n = 15) and 

non-clinical children (n = 23) aged between 7 and 12 years. Moreover, based on 

contemporary models of anxiety that emphasise the contribution of parental 

cognitions to child anxiety (e.g., Hudson & Rapee, 2004), associations between 

maternal and child threat interpretations were also examined.   

As participants viewed pairs of colour pictures presented on a computer 

screen, a pre-recorded word (either a homophone or filler word) was orally presented 

with each pair of pictures, from which they selected either a threatening or neutral 

interpretation of the homograph by button press.  Consistent with prior studies, 

anxious children made more threat interpretations of ambiguous stimuli than control 

children, and the bias was not significantly associated with children’s age.  

Interestingly, there was no significant difference in interpretation bias observed 
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between externalising and anxious children or between externalising and control 

children. This contrasts to findings that oppositional children and anxious children 

similarly perceive ambiguous situations as more threatening relative to control 

children (e.g., Barrett et al., 1996). Gifford et al., (2008) found that mothers of 

anxious children reported higher levels of trait anxiety relative to mothers of control 

children. However, there was no significant association found between 

interpretations made by children and their mothers, although significant positive 

correlations were found between child anxiety and mothers’ interpretation bias, and 

between maternal anxiety and child interpretation bias. Thus, there exists a complex 

inter-relationship between maternal and child anxiety and interpretation biases, 

which warrants further investigation.  

The majority of studies have used the ambiguous scenarios paradigm to 

examine the associations between child anxiety and threat related appraisals of 

ambiguous information. An advantage of this approach is that it is suitable for use 

with children and adolescents as the content of the ambiguous scenarios can be 

adapted to be relevant for children of all ages. In this task, children are read a series 

of hypothetical stories that describe ambiguous social situations that may occur in 

daily life and are relevant to children of a similar age. Children are asked to indicate 

how these situations are likely to proceed by responding to open and/or closed 

questions. Questions relate to children’s expected cognitive and emotional responses 

in each situation, and these responses are taken as indices of interpretation bias (e.g., 

Bögels & Zigterman, 2000). 

Bőgels and Zigterman  (2000) developed ambiguous scripts to assess 

differences in interpretation bias between anxious children with a primary diagnosis 

of GAD, SP or SAD (n =15), clinical control children with externalising disorders (n 
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=15) and non-clinical control children (n = 15). Participants were aged between 9 

and 18 years. There were nine scenarios, which were ambiguous in the sense that the 

outcome was uncertain, with the content containing events related to separation, 

social and generalised anxiety concerns.  

The following is an example of a social story and a free response of an 

anxious and a control child: “You have decided to start playing football (jazz ballet). 

Today you are for the first time in the football club (ballet school). In the dressing 

room, you see a group of about eight children. You don’t know any of them yet. They 

all look at you when you walk toward them. (Anxious child’s response) “I think I’m 

getting red. I don’t dare to talk to the other children”.  (Control child’s response) 

“Can they see it...what are they looking at?”   

Children were read aloud each story and were asked to imagine that the 

situation happened to them. Children then were asked a combination of open and 

closed questions regarding what they would think, how they would feel and how they 

would deal with each situation, thus providing an index of threat interpretations of 

ambiguous situations and perceived competence in handling these situations.  

Bőgels and Zigterman (2000) found that when asked to respond to the 

following open question “What would you think if you were in this situation”, 

anxious children did not make more overinterpretations of threat compared to 

controls and indicated the same fears as control children. However, when asked to 

make a forced choice response, anxious children gave higher ratings of danger than 

both comparison groups, and also rated themselves as less influential over the 

situations. One explanation given for these mixed results was that the scenarios may 

have been mildly aversive, thus encouraging both anxious and non-anxious children 

to think about danger.  
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Muris, Kindt, et al. (2000) conducted the first study to determine whether a 

threat related interpretation bias in children differed as a function of anxiety type.  

They investigated the relationship between anxiety and threat perception 

abnormalities in children with a subclinical anxiety disorder (n = 29) and non-

anxious children (n = 76) aged between 8 and 13 years. Anxious children displayed 

symptoms of one or more of the following anxiety disorders: separation anxiety 

disorder (SAD), generalised anxiety disorder (GAD) and social phobia (SP). The 

study compared children’s interpretations of different situations reflecting anxiety 

concerns related to each disorder.  

The following is an example of a story related to generalised anxiety: (1). You 

ride on the bike slowly because you are carrying a large bag with purchases. (2). 

You ride on a street without a bikeway. (3). It is a very busy street. (4). The cars that 

pass you drive very fast. (5) Behind you, you hear a big truck approaching.  

Children were told that some stories are scary (i.e., will have a bad ending) 

and some are not scary (i.e., will have a good ending). After children heard each 

sentence of the story, they had to decide whether or not the story was scary and also 

rate how threatening they thought the story was going to be, thus providing indices of 

threshold of threat perception and frequency of threat perception. Children were then 

read the story a second time and asked what they thought would happen and how 

they would feel in the situation.  

Consistent with prior research, Muris and colleagues (2000) found that 

anxious children made more threat interpretations, and had higher ratings of threat 

and levels of negative thoughts and feelings relative to non-anxious children. 

Furthermore, anxious children showed an early detection of threat, indicating a 

propensity to make threat judgements based on less information compared to non-
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anxious control children. Muris et al. (2000) proposed that a threat interpretation bias 

may not cause anxiety problems in children, but rather having elevated symptoms of 

anxiety may increase children’s sensitivity to potentially threatening events.  

Although an anxiety specific interpretation bias was not found, threat interpretations 

were strongly associated with anxiety measure scores, reflecting that the bias is 

predicted by general levels of anxiety.  

However, using the ambiguous stories paradigm, a later study by Bögels, 

Snieder, and Kindt (2003) showed some support for the content specificity of 

interpretations in children aged between 7 and 12 years, with subclinical levels of 

GAD (n = 20), SAD (n = 15) or SP (n = 20). Bögels and colleagues (2003) found that 

children with social phobia made more threat interpretations of social stories and 

fewer threat interpretations of separation stories compared to children with 

separation anxiety, suggesting  that responses were relevant to children’s anxiety 

concerns (i.e., social or separation situations). However, there were no differences 

found between the three groups in interpretations of the generalised stories, reflecting 

that the bias for children with social phobia and separation anxiety was not wholly 

specific to their type of fear.   

Further evidence of an interpretation bias was found in a study of clinically 

anxious children prior to anxiety treatment (Waters, Wharton, et al., 2008). 

Children’s interpretations were assessed using a homograph task and an ambiguous 

scenarios task. The sample comprised 38 children (19 anxious; 19 non-anxious) aged 

between 8 and 12 years. Anxious children’s principal diagnosis included GAD, SP, 

SAD and SP, and all children had comorbid anxiety disorders with an average of 3.2 

anxiety diagnoses per child. Consistent with previous research (Bögels & Zigterman, 

2000), Waters and colleagues (2008) found that on the stories task, anxious children 
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had significantly lower perceived coping capability relative to control children. The 

finding that anxious children experience low self-efficacy in dealing with potential 

threat has important implications for treatment. That is, cognitive behavioural 

approaches should target modifying negative cognitions and building self-esteem. 

However, contrary to prior studies that have found an interpretation bias in anxious 

children using a homograph task (e.g., Hadwin et al., 1997; Taghavi et al., 2000), 

Waters, Wharton et al. (2008) found no group differences in children’s 

interpretations of ambiguous words using this task. Based on these findings, it was 

suggested that homographs may be less sensitive than ambiguous stories to anxiety 

related differences in children. Another possible reason for the discrepant findings 

may be that a larger sample size was needed in order to determine significant group 

differences on this measure of interpretation bias. 

It remains unclear whether interpretation bias represents a vulnerability factor 

for the development of anxiety or whether, as Muris et al. (2000) proposed, high 

levels of anxiety increases children’s sensitivity to possibly threatening events 

making it more likely that anxious children have a threat related interpretation bias. 

Waters, Craske, Bergman, and Treanor (2008) sought to determine if threat 

interpretation is associated with ongoing child anxiety or a trait vulnerability for 

childhood anxiety. They investigated interpretations of ambiguous situations in 

children aged between 7 and 12 years with separation, social and generalised anxiety 

disorders (n = 15), non-anxious at risk children due to parental anxiety (n = 16) and 

non-anxious controls of non-anxious parents (n = 14). Assessment of children’s 

cognitive, emotional and behavioural responses to ambiguous stories revealed that 

anxious children experienced stronger negative emotion, reported less influencing 

ability compared to at-risk and control children, who did not differ from each other in 
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threat interpretations. These findings suggest that a threat interpretation bias of 

ambiguous situations is related to ongoing anxiety and may not represent a 

vulnerability factor for anxiety in children. However, more research is needed using 

larger sample sizes of at-risk children with higher risk loadings and combinations of 

risk factors. 

Using the ambiguous scenarios task, Creswell, Schniering, and Rapee (2005) 

assessed the association between maternal anxiety, child anxiety and interpretation 

bias in children and their mothers.  The sample comprised  anxious children with a 

primary anxiety disorder (n = 27) and non-anxious control children (n = 33) aged 

between 7 and 15 years and their mothers. Levels of anxiety for children and mothers 

were assessed by way of self-report measures.  Children were presented with 12 

ambiguous situations (6 physical and 6 social) that had been employed in prior 

research (i.e., Barrett et al., 1996), and asked to indicate their interpretation of each 

situation from two potential interpretation options (i.e., threatening or non-

threatening). Mothers’ interpretations were also assessed using an adult version of 

the task. Consistent with prior research, Creswell et al. (2005) found that anxious 

children interpreted ambiguous situations as more threatening compared to non-

anxious children and mothers of anxious children reported greater threat 

interpretations than mothers of controls. Moreover, in the anxious group, threat 

interpretations of children and mothers were significantly correlated, although there 

was no association found between maternal and child anxiety. This provides some 

preliminary evidence that the way in which children interpret ambiguous situations 

may be passed on from parents to their children (see review by Hadwin et al., 2006), 

although the role of maternal anxiety remains unclear.  
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Chapter Summary and Aims 

In support of cognitive theory, a number of studies have found that anxious 

children show a bias towards interpreting ambiguity in a threatening way (Beck, 

Emery, & Greenberg, 1985.  Children with anxiety disorders and high trait anxious 

children make more threat interpretations of ambiguous stimuli (Hadwin et al., 1997; 

Taghavi et al., 2000) and respond to ambiguous situations with more negative 

emotions and cognitions, overestimate danger and underestimate their ability to cope, 

and make more threat judgements based on less information compared to non-

anxious control children (Barrett et al., 1996; Bőgels & Zigterman, 2000; Creswell et 

al., 2005; Muris, Kindt et al., 2000, Waters, Craske et al., 2008; Waters, Wharton et 

al., 2008). Moreover, a threat related interpretation bias found in anxious children is 

similar to an interpretation bias observed in anxious adolescents and adults (Taghavi 

et al., 2000).  

 A review of the interpretation bias literature has revealed that while the 

ambiguous scenarios paradigm has been used effectively to assess interpretation 

biases in child anxiety studies, there is some uncertainty about the degree of 

ambiguity of these scenarios.  Bőgels and Zigterman (2000) suggested that the reason 

anxious and control children made similar over-interpretations of threat in response 

to scenarios that were ambiguous, may have been due to the mildly aversive nature 

of these scenarios. Therefore, the current interpretation bias literature may partly 

reflect on a threat bias in anxious children, rather than a bias to disproportionately 

assign negative interpretations to ambiguous stimuli or situations.  Investigation of 

this potential limitation is important for fully testing cognitive models that propose 

that such biases are a mechanism underlying the expression of anxiety disorders.  
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Therefore, this thesis aims to contribute to the current literature by examining 

the extent to which an interpretation bias is present in clinically anxious compared to 

non-anxious children by using a new series of ambiguous scenarios developed and 

piloted for the purposes of this thesis. To ensure that, interpretations are made of 

truly ambiguous information, consistent with cognitive models of anxiety, this task 

includes positive, negative and neutral situations.   While prior studies have included 

assessment of children’s cognitive and emotional interpretation of hypothetical 

situations, this thesis will also include a measure of behavioural responses in accord 

with a cognitive behavioural approach. Understanding the way in which anxious 

children respond across these three domains will inform cognitive behavioural 

interventions, which have proven to be effective in 60 to 70 percent of children with 

anxiety disorders (Ollendick, King, & Chorpita, 2006).  

Recent advances in the attention bias literature have led to the finding that 

children’s attention biases vary as a function of diagnostic category (i.e., fear 

disorder and distress disorder) (Salum et al., 2013). Moreover, there is growing 

evidence that high levels of anxiety symptoms enhance a threat attentional bias in 

children (Waters, Henry, et al., 2010). However, these parameters of anxiety have 

been less explored in relation to interpretation biases. Therefore, this thesis aims to 

address this limitation by examining the threat interpretation biases of clinically 

anxious versus non- anxious children as a function of diagnostic category and 

anxiety symptom severity. 

While it is recognised that anxiety runs in families, the mechanisms by which 

risk is conferred remain unclear. Contemporary theories propose that both genetic 

and a wide array of environmental factors and the interaction between these elements 

lead to the development and maintenance of childhood anxiety (Hudson & Rapee, 
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2004; Murray, Creswell, & Cooper, 2009). Parental anxiety represents both a genetic 

and environmental risk for anxiety in children. However, to date, there has been 

limited research examining the effect of parental anxiety on children’s interpretation 

biases.  Two recent paediatric studies included mothers to try to elucidate the relation 

between child and maternal anxiety and interpretation biases (Creswell et al., 2005; 

Gifford et al., 2008).  The findings of these studies highlighted that a complex inter-

relationship exists between these factors, thus emphasising the need for further 

investigation Therefore, this thesis aims to determine whether children’s cognitive, 

emotional and behavioural interpretations of positive, threat and neutral situations 

vary as a function of maternal trait anxiety. 
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Chapter 5.  Parental Influences in Childhood Anxiety 

The aim of this chapter is to provide an overview of parent related factors  

associated with anxiety in children, with a primary focus on the role of parental 

expectations on child outcomes. A review of studies in this area highlights the 

associations between parental expectations and children’s cognitive and emotional 

responses. Using observational measures and experimental manipulations, a number 

of studies have found that parental expectations are associated with the way in which 

children interpret events (e.g., Kortlander, Kendall, & Panichelli-Mindel, 1997) and 

the level of distress they experience in potentially threatening situations (e.g., 

Creswell, O'Connor, & Brewin, 2008). Moreover, it is proposed that parents of 

anxious children may promote avoidant responding in their child (Barrett, Rapee, 

Dadds, & Ryan, 1996), in an attempt to reduce the level of their child’s distress. 

These studies support theoretical models that argue for the importance of parenting 

influences on the development of anxiety in children (e.g., Hudson & Rapee, 2004; 

Rapee, 2001) and the role parents play in the intergenerational transmission of 

anxious information processing biases (Creswell, Cooper, & Murray, 2010).  

  However, to date there have been no studies that have investigated whether 

parental expectations are associated with children’s approach and avoidance 

behaviour. One of the aims of this thesis is to address this gap in the parenting 

literature. There will be a review of the studies of parental overinvolvement and 

parental expectations, in addition to a review of prospective studies that have 

investigated the acquisition of fear and avoidance behaviour in children. The chapter 

will conclude with the aims of this thesis in relation to the investigation of parental 

expectations of children’s avoidance behaviour. 
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Genetic and Environmental Risk Factors 

 While there is increasing evidence that attention and interpretation biases 

contribute to anxiety disorders in children, it remains unclear how these biases 

develop and why they develop in some children and not in others.   Theoretical 

models emphasise the interaction of psychological, social and biological factors in 

the development of childhood anxiety disorders (e.g., Rapee & Hudson, 2004; Rapee 

et al., 2009). Given that parents are the most important influence on children’s 

learning and socio-emotional development during early to middle childhood (Fox, 

Henderson, Marshall, Nichols, & Ghera, 2005; Rapee et al., 2009), influences such 

as parenting style and parental psychopathology are clearly important.  Dadds and 

Roth (2001) propose that both hereditary factors in addition to family learning 

processes influence to varying degrees children’s threat cognitions and the 

development of their coping ability within a range of experiences and contexts.  

 In recent years there has been increased research attention directed towards the 

way in which families process information about threat and the strategies that are 

used to deal with threat. Several studies have found that parents of anxious children 

engage in child rearing practices differently to parents of non-anxious children, with 

reviews of the parenting literature supporting an association between anxiety in 

children and overprotective or overcontrolling parenting and negative and critical 

parenting (Bögels & Brechman-Toussaint, 2006; Wood, McLeod, Sigman, Hwang, 

& Chu, 2003). However, of the two parenting styles, the most consistent and 

strongest evidence has been for an association between parental overinvolvement and 

anxiety in children, with negative or critical parenting being more commonly 

associated with depression (Rapee, 1997; Wood et al., 2003).    
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 An overinvolved parenting style is characterized by displays of warmth, 

intrusiveness, and restrictiveness in situations where it is not warranted (Chorpita & 

Barlow, 1998). Although well intentioned, overprotection by parents may lead to 

reduced opportunities for children to develop necessary self-initiated coping 

techniques and autonomy. A failure to develop a sense of competence and mastery 

places children at risk for development of anxiety (Chorpita & Barlow, 1998).    

 Theoretical models of childhood anxiety (e.g., Rapee, 2001) propose that a 

child with a genetic vulnerability to anxiety responds with distress to a perceived or 

real threat with displays of high arousal and emotionality. This anxious behaviour in 

turn elicits a parental response of increased involvement and protection, which is 

proposed to be an attempt by the parent to reduce and prevent the child’s distress. 

That is, parents quickly learn to predict potentially distressing situations and ways to 

mitigate the impact of the child’s anxiety.  The model assumes that while all parents 

may respond in this way, parents of anxious children are likely to be anxious 

themselves, which serves to increase an already overinvolved parenting style. 

Parental overinvolvement promotes an increase in the child’s view of their 

environment as uncontrollable, which ultimately leads to increased avoidance 

behaviour, which in turn reinforces the child’s vulnerability to anxiety (Hudson & 

Rapee, 2004; Rapee, 2001).    

 Several observational studies involving children and mothers have shown 

support for such models. Hudson and Rapee (2001) examined the effect of children’s 

age and disorder on mother-child interactions in a study where children were asked 

to complete two difficult cognitive tasks (Anagrams and Scrabble). The study 

comprised anxious children (n = 43), oppositional defiant children (n = 20) and non-

anxious children (n = 32) aged between 7 and 15 years.  Compared to mothers of 
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non-anxious children, mothers of anxious children and mothers of oppositional 

children gave more help and were more involved and intrusive during the difficult 

and stressful task situation, although they did not differ from each other. Although 

there was an overall decrease in maternal involvement with increasing child age, the 

mothers of anxious children continued to remain more involved compared to mothers 

of control children. Mothers of anxious children were also more negative than 

mothers of control children, although this did not vary as a function of the child’s 

age.  

 Hudson and Rapee (2001) suggested the lack of difference in maternal 

involvement in mothers of anxious versus mothers of oppositional children may be 

because both groups of children were equally likely to perceive situations as 

threatening. Consequently, an increased level of maternal involvement may have 

reflected efforts to prevent the potential distress of these children.  In contrast to 

etiological models that emphasise the contribution of parental anxiety to an 

overinvolved parenting style, there was no significant correlation found between 

maternal anxiety and levels of maternal involvement or negativity. The authors 

suggested further investigation of maternal anxiety was necessary. 

  In a subsequent study, Hudson and Rapee (2002) used the same task to 

examine whether there were differences in parent-child interactions across two 

siblings in clinically anxious families (i.e., where one child had presented for 

treatment of an anxiety disorder) and in non-referred families.  The participants were 

clinically anxious children (n = 37), non-anxious control children (n = 20), the 

children’s parents and a sibling.  The findings can be summarised as follows: (a) 

fathers were more involved overall than mothers during the task, although 

differences in overinvolvement between fathers of anxious children and fathers of 
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control children were not significant; (b) mothers and fathers were equally involved 

during the task with anxious children as they were with siblings of anxious children; 

(c) mothers of anxious children were significantly more involved with  both anxious 

children and their sibling compared to mothers of non-anxious control children.  

 Hudson and Rapee (2002) proposed that similar overinvolvement by parents in 

their interactions with both their anxious and non-referred child may have been due 

to similarities in their children’s temperament, as approximately one third of the 

siblings had subclinical levels of anxiety. Alternatively, it was suggested that 

overinvolvement may reflect a more stable parenting style rather than a response to 

the child’s temperament, in which case parental anxiety would play a more important 

role than the child’s temperament in determining the degree of parental 

overinvolvement. Moreover, the propensity for anxious mothers to have a cognitive 

bias for threat and avoidance of threat may mean that anxious mothers tend to be 

more overinvolved with their children, regardless of their child’s temperament. 

However, consistent with earlier research, Hudson and Rapee (2002) found that even 

after accounting for maternal anxiety, there was a significant difference in maternal 

involvement observed between anxious and non-anxious dyads. Therefore, 

regardless of maternal anxiety status, mothers of anxious children show more 

intrusive parenting practices compared to mothers of non-anxious children, and this 

extends to the child’s sibling. Thus, the unique contribution of maternal 

overinvolvement appears to be over and above that of maternal anxiety in families in 

which there are anxious children.  

  The relationship between maternal and child anxiety and mothers’ behaviour 

in parent-child interactions was investigated in a study by Moore et al. (2004). 

Participants were 68 children aged between 7 and 15 years and their mothers. There 
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were 29 dyads in which both mother and child had anxiety disorders, 8 dyads in 

which only mothers were anxious, 15 dyads in which only the child was anxious and 

16 dyads in which both mother and child had no anxiety disorder. Dyads were asked 

to participate in the following three tasks which were videotaped and audio-taped , 

with no observers present during the interactions. In task 1 (ideal person task), dyads 

completed a simple card sorting task where they were required to select adjectives  

describing an ‘ideal person’ about which there was mutual agreement.   In task 2 

(conflict conversation), with the interviewer present, the dyad was required to decide 

on a topic about which they often argued/fought and to discuss it for 5 minutes and 

attempt to reach an agreement or solve the problem. In task 3 (anxiety conversation), 

the dyad was asked to talk for 5 minutes about something that made the child worried 

or anxious. 

 Consistent with prior studies, Moore et al. (2004) found that regardless of their 

own anxiety, mothers of anxious children were less warm towards their children and 

were more overprotective during these tasks. While anxious mothers were more 

likely to catastrophise independent of child anxiety disorder, non-anxious mothers 

were more likely to catastrophise when their child was anxious. These findings 

suggest that while certain unhelpful parenting patterns of behaviour (i.e., lack of 

warmth and overprotection) may evolve partly in response to the anxious child (e.g., 

his/her temperament), the mother’s own anxiety also influences her responses in 

mother-child interactions (Moore et al., 2004). 

Parental Expectations 

 In day-to-day interactions with their anxious child, mothers learn to expect how 

their child will cope across a range of situations.  Parental expectations may be one 
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mechanism through which parents’ threat interpretations influence the way children 

learn to think about their environment.  

 Maternal expectations of coping and avoidance in anxious versus non-

anxious children. The ability of mothers to accurately estimate their child’s ability 

to cope in a stressful situation was examined in an early study by Kortlander et al.  

(1997). The sample was comprised of anxiety disordered children (n = 40; aged 

between 9 and 13 years) and non-clinical children (n = 40; aged between 8 and 14 

years) and their mothers. Children were asked to give a 5 minute videotaped speech 

about themselves, while coders rated children’s behaviours and global performance 

and children later rated themselves on how well they coped during the speech.  

Mothers, who after independently watching a brief video of a staff member reading 

the instructions that were given to the children, were asked to complete a thought 

listing and measures of their expectations and confidence about their child’s 

performance on the speech task.  

  Kortlander et al. (1997) found that both groups of mothers reported more 

negative than positive (or neutral) thoughts, reflecting that mothers believed the 

situation was demanding or threatening for their children, irrespective of the child’s 

diagnostic status. However, mothers’ expectations of their anxious child’s coping 

were more negative than that of mothers of non-anxious children, in that they were 

less confident in their children’s abilities to perform task related behaviour and 

expected their children to be more upset and less able to make themselves feel 

comfortable. Interestingly, while mothers of anxious children had lower expectations 

of their children’s ability to perform in the speech task, this was consistent with the 

observer ratings of the child’s overall performance. Furthermore, maternal 

expectations of anxious children’s general coping were consistent with children’s 
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lowered self-report of coping. Similarly, maternal lowered confidence ratings of 

anxious children’s behaviour during the speech task accorded with higher observer 

ratings of frequency of children’s anxious behaviours. Therefore, mothers of anxious 

children did not underestimate the general coping ability of their child in a 

threatening situation, reflecting an accurate appraisal of their child’s coping. 

 Of note was the finding that mothers of anxious children attributed effective 

coping by their child to more external factors (i.e., that they received beneficial 

instructions), whereas mothers of non-anxious children were better able to endorse a 

range of reasons for why their children coped well.   Therefore, while both groups of 

mothers were accurate in their perceptions of their children’s abilities, mothers of 

non-anxious children more readily recognised when their children had coped well 

and attributed their child’s coping ability to factors that were internal (e.g., effort and 

natural ability) as well as external (e.g., beneficial instructions). Conversely, mothers 

of anxious children failed to recognise those internal characteristics that play a role in 

their children’s ability to cope well. Kortlander et al. (1997) suggested that when 

mothers have higher expectations about children’s coping abilities, they are less 

protective of their children even in situations perceived as demanding and 

threatening. Therefore, maternal expectations may serve as either a protective or a 

risk factor for the development of adaptive coping.  

 Family influences are proposed to play an important role in the development 

and maintenance of anxiety in children (Rapee et al., 2009).  The influence of a 

family discussion on children’s threat interpretations was investigated in a study by 

Barrett, Rapee, Dadds, and Ryan (1996).   Clinically anxious children (n = 152), 

children with oppositional defiant disorder (n = 27) and non-anxious control children 

(n = 26) were asked to provide their most likely response to a hypothetical scenario. 
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Children then had a five minute discussion with their parents, after which they were 

again asked to indicate their most likely response.  Following the family discussion, 

there was an increase in avoidant responses by anxious children as a way of coping 

with potentially threatening situations, relative to both oppositional and non-anxious 

children.  Further analysis of the family discussion revealed that the parents of 

anxious children promoted avoidant responding in their child (Dadds, Barrett, Rapee, 

& Ryan, 1996). 

 It was concluded that particular types of parental reactions may influence the 

way in which children learn to interpret and respond to certain situations within their 

family. These findings suggest that parental expectations about how their child will 

react in response to possibly threatening situations, may lead parents to provide 

threat related information to their child as a way of “protecting” them, and 

subsequently promoting avoidance as a coping strategy in situations that may cause 

the child distress (Barrett et al., 1996).  

 Following on from this, Cobham, Dadds, and Spence (1999) examined the 

way in which families of anxious children influence children’s anxious behaviours 

and expectations, while also investigating the influence of parental anxiety. Seventy-

six children aged between 7 and 14 years were assigned to 1 of 3 groups (anxious, 

clinical control and non-clinical control). The anxious group was further divided 

based on maternal trait anxiety (i.e., child anxiety only group or child plus parental 

anxiety group). Children were asked to give a short speech about themselves in front 

of a video camera. This was followed by a family discussion about whether or not 

they would choose to give an optional second speech about what scared them the 

most. Children and parents were required to rate the level of skill and anxiety the 

child experienced during the first task and the likelihood that the child would 
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complete the second task.  Cobham et al. (1999) found no significant difference in 

anxious children’s expectations about their future performance relative to controls 

and between the child anxiety only and child plus parental anxiety groups. However, 

regardless of the child’s anxiety, mothers who were highly anxious expected that 

their child would be more anxious and more avoidant relative to less anxious 

mothers.  Thus, anxious mothers expected less of their children than did non-anxious 

mothers. These findings suggest that mothers’ interpretations and expectations about 

their child are influenced by the mothers’ own anxiety and information processing 

style.  

 Similarly, Creswell, Apetroaia, Murray, and Cooper (2013) found that when 

interacting with their anxious children, anxious mothers held more negative 

expectations about their child and displayed a higher level of anxiety and 

intrusiveness relative to non-anxious mothers. Consequently, Creswell et al. 

suggested that the responses of anxious parents of fear, intrusiveness and negativity 

to their anxious child’s reactions may inhibit successful exposure to fear related 

stimuli. As exposure is a key component of cognitive behavioural therapy, this would 

have a negative impact on the effectiveness of anxiety treatment in children. Thus, 

Creswell et al. proposed that parenting behaviours maybe a mediating factor between 

maternal anxiety and child anxiety treatment outcome.  

 Maternal and child expectations of children’s coping. Micco and 

Ehrenreich (2008) examined mothers’ expectations of children’s coping ability and 

children’s expectations of their own coping in ambiguous situations. Half of the 

situations were personally salient to the child, while the remainder were not salient. 

Participants were 40 clinically anxious children (aged 7 to 14 years) and 40 non-

anxious control children (aged 8 to 14 years) and their mothers. As expected, 
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mothers of anxious children had lower expectations of their children’s coping ability 

relative to control mothers. Furthermore, anxious children made significantly higher 

threat interpretations of personally salient situations and had lower expectations of 

their ability to cope in both salient and non-salient situations.  

Micco and Ehrenreich (2008) also investigated threat interpretations of 

mothers in response to ambiguous situations. Contrary to the prediction, mothers of 

anxious children perceived the situations to be less threatening than did mothers of 

control children. Moreover, when asked about a typical child’s response, not their 

own child’s response, mothers of anxious children made significantly lower threat 

interpretations of ambiguous situations relative to control mothers. The authors 

proposed that lower threat interpretations by mothers of anxious children may reflect 

a tendency to minimise threat in situations that could be anxiety provoking for their 

child. However, children of mothers who minimise potential threat, have difficulty 

accurately estimating the level of threat in situations, which may lead to an 

overestimation of threat by children and an increase in anxiety (Micco & Ehrenreich, 

2008).  

Taken together, these studies show that parents of anxious children have an 

overinvolved and intrusive parenting style and promote avoidance as a means of 

coping in potentially threatening situations. Although mothers of anxious children 

become less overinvolved as their child gets older, they remain more involved with 

both their anxious child and the child’s sibling compared to mothers of non-anxious 

children. Furthermore, mothers of anxious children are less confident in their 

children’s abilities to perform task related behaviour, expect their children to be more 

upset and less able to cope and attribute their coping in potentially threatening 

situations to external factors outside of the child’s control. Similarly, anxious 
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children have lower expectations about their own coping ability relative to non-

anxious children across a range of situations.  

 Maternal expectations of children’s cognitions. Creswell, O'Connor, and 

Brewin (2006) sought to determine whether the expectations mothers hold for their 

child influence the development of children’s anxious cognitions over time. A 

community sample of 54 children (aged between 10 and 11 years) and their mothers 

were assessed at two time points over a 12 month period. Child and maternal 

interpretations of ambiguous situations were assessed using the Ambiguous 

Situations Questionnaire: child and parent versions (ASQ: C/P). Mothers were then 

presented with the child scenarios and asked to predict the response that their child 

would give by endorsing either a threatening or non-threatening response option. 

Level of anticipated distress in each situation was assessed using a 0 to 10 scale, with 

higher scores indicating mothers’ rating of greater expected distress by their child.  

 Creswell et al. (2006) found that mothers’ threat interpretations at time one 

were significantly correlated with children’s threat interpretations at time two. 

Moreover, mothers’ expectations about how children would cope in response to 

ambiguous situations (i.e., how distressed they would be) predicted children’s threat 

interpretations or anxious cognitions over time. That is, children of mothers who 

expected that their children would be more highly distressed, showed a greater 

increase in anxious cognitions approximately 12 months later. Although this does not 

suggest that there is a causal link between maternal expectations and cognitive biases 

in children, it does lend support for the influence of expectations by mothers about 

their child’s emotional vulnerability on children’s anxious cognitions over time. 

Consistent with an etiological perspective, maternal expectations are one of many 

potential influences in the development of cognitive biases in children. The findings 
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by Creswell et al. (2006) support the inclusion of mothers’ anxious cognitions and 

expectations as targets in the treatment of childhood anxiety disorders.       

 Maternal expectations, cognitions and behaviour in interactions with 

their children. Naturalistic studies are arguably limited in identifying the individual 

contribution of child and parent factors that drive parental behaviours. In order to 

overcome this limitation, Creswell et al. (2008) manipulated parental expectations of 

children’s distress to examine parents’ cognitions and behaviour in interactions with 

their children.  The study specifically investigated (a) whether parents who expected 

their child to be more distressed, would be more involved in their behaviour towards 

their child; and (b) whether children would show more distress in response to 

elevated parental expectations of child distress and parental overinvolvement. 

Participants were a community sample of 52 children aged between 7 and 11 years 

and their parents. Parents were allocated to either a positive or negative expectations’ 

group and were informed that their children would be given a set of difficult word 

puzzles to complete. The positive expectations group were told that the puzzles were 

tricky but that the children would find them fun and enjoyable. The negative 

expectations group was told that the puzzles were tricky and that the children were 

expected to struggle with the task, which may be upsetting for them at some point 

during the task. Blind coders observed parents and children in both groups as they 

completed the task.  Blind coders also rated children’s negative emotions and 

parental behaviour on scales of parental involvement and negativity.   

 In support of the first hypothesis, Creswell et al. (2008) found that those 

parents who were given negative expectations showed increased levels of 

involvement during the task than parents with positive expectations. Therefore, 

parental expectations about children’s vulnerability are associated with more 
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involved parenting behaviours. This accords with etiological models of anxiety in 

children, that propose parental overinvolvement represents a protective response by 

parents when they perceive their child is vulnerable and who then make every effort 

to avoid their child’s distress (e.g., Rapee, 2001). However, as Creswell et al. (2008) 

point out, while this may be helpful for non-clinical children, overinvolvement by 

parents of anxious children maintains or increases children’s anxiety.  

 Contrary to the second hypothesis, there were no group differences found for 

children’s distress or observations of negative emotions. Moreover, parents did not 

differ in their report of their child’s distress immediately following the task. Creswell 

et al. (2008) suggested that while the groups differed significantly on parenting 

behaviour, the lack of group differences in child responses may have been due to the 

non-clinical nature of the sample with stronger effects likely to be found in clinic-

referred parents and children.    

 Children’s expectations of mothers’ interpretations and behaviour. A 

more recent study by Lester, Seal, Nightingale, and Field (2010) examined children’s 

expectations of mother’s interpretations and behaviour in response to ambiguous 

situations in a community sample of 92 children aged between 6 and 11 years and 

their mothers. Trait anxiety scores were obtained for children and mothers using the 

STAI-C and STAI respectively. Children completed two ambiguous scenario 

questionnaires designed to measure their interpretations of ambiguous situations that 

involved themselves and to measure their expectations of their mother’s 

interpretation and behaviour in response to situations that involved both themselves 

and their mothers.  

Consistent with findings from clinical studies, higher levels of anxiety in 

children were associated with significantly greater threat interpretations of self-
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referent ambiguous situations by children (e.g., Creswell et al., 2005). In support of 

anxiety as a familial disorder, a significant positive correlation was found between 

child and maternal anxiety. Moreover, children who interpreted ambiguous situations 

as threatening also had greater expectations that their mothers would disambiguate 

ambiguous situations for them in a threatening way. Furthermore, children’s 

increased expectations of maternal threat behaviour were related to maternal anxiety 

and not to children’s own anxiety. These findings support the proposition that 

children of anxious mothers may learn how to interpret and act in response to 

ambiguous situations from their mothers based on how their mothers have previously 

interpreted similar situations for them. Lester et al. (2010) suggested that these 

findings are consistent with the possibility that children acquire interpretation biases 

through learning from parents.  

 Taken together, these studies show that parental influence may represent a 

broad, nonspecific risk factor for the development of childhood anxiety disorders. 

Creswell, Cooper and Murray (2010) proposed a cognitive-behavioural model to 

illustrate the way in which parents may promote the development and maintenance 

of anxious cognitions in their children, which underlie the expression of anxiety 

disorders (refer Figure 5.1). Creswell and colleagues (2010) illustrate in this model 

how parents’ own interpretation biases influence the way in which they interact with 

their children both directly and indirectly.  They propose that interpretation biases of 

the parents may directly influence the child’s behaviour through parental modelling 

of anxious responses, or by conveying or reinforcing threat information.  Parents’ 

interpretation biases may also indirectly influence their expectations about how the 

child is likely to respond by conveying expectations about poor coping or restricting 

autonomy. Creswell et al. (2010) propose that these parental behaviours promote and 
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maintain anxious cognitions in children, which in turn reinforce the parents’ 

expectation that their child will demonstrate a threat interpretation bias and have 

perceptions of low control and coping.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1 A cognitive-behavioural model of the intergenerational transmission of 

anxious interpretation biases (from Creswell, Cooper, & Murray, 2010). 
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control and coping information that can lead to anxiety disorders in genetically 

vulnerable children.  

Acquisition of Anxiety and Avoidance in Children 

 Children’s fear beliefs and avoidance behaviours have been investigated in a 

series of prospective studies in non-clinical samples of children. For example, Field 

and Lawson (2003) investigated the effects of negative verbal information on 

children, aged 6 to 9 years, who were given negative, positive, or no information 

about three animals unknown to them (i.e., Australian marsupials). The effects of 

these types of information were measured using (1) an explicit fear beliefs 

questionnaire about each of the animals, (2) an implicit association task (IAT) to test 

implicit fear attitudes toward the animals (i.e., the extent each animal was 

automatically associated with being “pleasant” or “unpleasant”), and (3) a 

behavioural measure (touch box task) that required children to touch each of the 

animals in a covered box that actually contained a furry, cuddly toy. Consistent with 

previous research (e.g., Field et al., 2001), Field and Lawson (2003) found that 

negative information increased fear beliefs about a novel animal and that this pattern 

of results was also reflected in the implicit attitude task (IAT) and behavioural tasks. 

Moreover, after hearing negative information about an animal, children were more 

likely to automatically link the animal to the “unpleasant” category and were more 

reluctant to touch the animal.  

 Using the same task, Field and Storksen-Coulson (2007) examined fear beliefs 

in children aged 6 to 8 years. As in the earlier study, children heard information 

about novel animals and their fear beliefs were then tested using the Fear Beliefs 

Questionnaire (FBQ) (Field & Lawson, 2003). Children were also given a direct 

negative experience with the animals using the “touch box task” thereby enhancing 



THREAT RESPONDING IN CHILD ANXIETY                                                   111 
 

 

both the information and conditioning pathway to fear acquisition. An additional 

component to this study was the introduction of the “nature reserve task”, which is an 

analogue task designed to measure children’s avoidance/feelings towards the animals 

without having to revisit the touch box task as this may have contaminated the data 

(Field & Storksen-Coulson, 2007). In the nature reserve task, a rectangular wooden 

board was made to resemble a nature reserve and at each end of the board there was a 

picture of a novel animal. Children were asked to imagine they were visiting the 

nature reserve and were given a Lego figure that represented themselves, which they 

were asked to place anywhere in the nature reserve indicating where they would like 

to be when visiting the nature reserve. The distance in centimetres from the centre of 

the animal photos to the Lego figure was taken as an index of the child’s relative 

preference and avoidance of the two animals.  

 The critical finding from this study was that when verbal threat information is 

followed by a direct negative experience, then the effect on children’s avoidance was 

significantly greater than the negative information or negative experience alone. 

Additionally this study provided evidence that the effect of direct negative 

experience is moderated by the beliefs of children going into that experience (Field 

& Storksen-Coulson, 2007).  

 The nature reserve task may therefore provide a useful paradigm with which to 

compare the type of information mothers of anxious children choose to tell their 

child compared to mothers of non-anxious control children. Secondarily, the nature 

reserve task may also be useful to examine whether mothers differ in their 

expectations of avoidance for their child in novel threat, ambiguous and safe 

situations. Furthermore, this experimental paradigm also provides an avenue for 
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assessing whether anxious children are themselves more avoidant relative to non-

anxious children.   

Chapter Summary and Aims 

In summary, parents are significantly more overinvolved and intrusive in 

interactions with their anxious children and the child’s sibling, relative to parents of 

non-anxious children (Hudson & Rapee, 2002).  The way that parents behave 

towards their children and the information they provide to them is driven in part by 

parents’ own interpretation biases and by their child’s reactions (Creswell et al., 

2010; Hudson & Rapee, 2004). In accord with cognitive behaviour theory and prior 

research, parents’ interpretation biases influence their expectations about their 

children. In situations where parents expect their child to become distressed and to be 

unable to cope, parents become more overinvolved and promote avoidance 

behaviours in an attempt to reduce their child’s distress. One way in which parents 

communicate their expectations is through the verbal information that they provide to 

their children. 

Currently there are separate lines of investigation in relation to the role of 

parental expectations and avoidance behaviours in children and the role of the verbal 

information pathway in the development of child anxiety disorders. Moreover, 

evidence of the influence of verbal information on fear and avoidance behaviours is 

based on the data from non-selected children. Thus, it remains unclear whether 

parents’ expectations directly influence the information they tell their anxious child 

and the degree of avoidance they expect compared to both non-anxious children and 

to a sibling. The expectations of mothers were investigated in the current study, 

given that the parenting research has predominantly focused on the role of mothers in 

childhood anxiety. Moreover, based on evidence that maternal anxiety influences 
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parenting behaviours, particularly when children exhibit a high level of anxiety (e.g., 

Creswell et al., 2013), this study aims to examine parental expectations and 

children’s avoidance behaviour as a function of maternal anxiety.  

The aims of the nature reserve paradigm are presented below, while the 

specific hypotheses developed to test these aims are presented at the end of the 

introduction in Chapter 9. 

1) To examine whether mothers of anxious children differ to mothers of control 

children in the threat information they provide to their child and in their 

expectations of avoidance by their child; 

2) To examine whether mothers of anxious children differ in their expectations of 

avoidance by their anxious child relative to a sibling and in comparison to 

mothers of control children; 

3) To examine whether anxious children show greater avoidance of threat compared 

to control children; 

4) As cognitive theories emphasise the role of ambiguity, this thesis aims to 

examine differences in expectations of avoidance between anxious and control 

groups in a threat condition, a safe condition and an ambiguous condition; 

5) Finally, consistent with emerging research, this thesis also aims to examine 

expectations of avoidance as a function of children’s anxiety symptom severity, 

diagnostic category (i.e., distress and fear disorder) and maternal trait anxiety.  
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Chapter 6. Group Characteristics 

 Children in the current study were recruited from various areas within the South 

East Queensland region to form two distinct groups: a clinically anxious group and a 

non-anxious control group. To ensure the heterogeneity of the groups, anxious 

children were selected based on a primary diagnosis of one of the following anxiety 

disorders: separation anxiety, social phobia, specific phobia, generalised anxiety 

disorder, obsessive compulsive anxiety disorder. Control children were selected 

based on the absence of an anxiety diagnosis and no current involvement in 

psychotherapy. Additional exclusionary criteria for both anxious and control children 

were: externalising disorders, developmental disorders, intellectual and learning 

disabilities, psychosis, or organic brain damage. There were no inclusionary or 

exclusionary criteria applied to mothers in the current study. In total, the study 

contained 122 children (56 males, 66 females) aged between 7 and 12 years and their 

mothers, yielding a total sample of 244 participants. Both recruitment and test 

procedures for all participants in the current research were conducted in accordance 

with specific guidelines established during ethics approval applications from Griffith 

University Human Research Ethics Committee (GU Ref No: PSY/17/08/HREC). 

Method 

Participants 

 There were 62 anxious children aged between 7 and 12 years (30 males; 32 

females, M = 9.73 years; SD =1.41) and their mothers who were aged between 30 

and 54 years (M = 39.74 years; SD =5.1). The non-anxious control group initially 

contained 62 children. However, during the experimental assessment process it was 

revealed that two control children met criteria for an anxiety disorder, one of whom 

was currently involved in psychotherapy. The data of these children were 
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subsequently excluded from the final analyses. Therefore the final sample of control 

children consisted of 60 children aged between 7 and 12 years (26 males; 34 females, 

M = 9.75 years; SD =1.23) and their mothers, aged between 29 and 54 years (M = 

39.28 years; SD =5.1).   

Materials  

 The materials used in the recruitment of anxious and control children consisted 

of a comprehensive range of diagnostic and symptom measures, in addition to a 

number of self report measures including the Family Demographic Questionnaire, 

that enabled group characteristics to be obtained for children and their mothers.  

Child Diagnostic and Symptom Measures 

 The Anxiety Disorders Interview Schedule for Children, Version IV 

(ADIS-C/P-IV; Silverman & Albano, 1996). The ADIS-C/P-IV parent interview 

schedule is a semi-structured diagnostic interview that assesses the major DSM-IV 

internalising and externalising disorders in school-aged children and adolescents.  It 

enables an in-depth account of children’s difficulties at home, school, in specific 

settings, social settings and with other children and adults. This has been found to be 

a reliable measure that permits differential diagnoses of anxiety disorders and 

excludes alternative diagnoses for youth aged 7 to 17 years (Rapee, Barrett, Dadds, 

& Evans, 1994; Silverman, Saavedra, & Pina, 2001). Kappa coefficients between 

0.38 and 0.70 have been reported between parent and a consensus diagnoses, based 

on parent and child reports and any additional available information (Grills & 

Ollendick, 2003). Concurrent validity of the anxiety disorders section of the ADIS-

C/P-IV has been established with the Multidimensional Anxiety Scale for Children 

(Wood, Piacentini, Bergman, McCracken, & Barrios, 2002). 

 Diagnostic status of all children was determined by severity and interference 
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ratings on the ADIS-C/P-IV based on parent report of children’s anxiety, mood and 

externalising problems. The number of “yes” responses by parents was summed to 

obtain a total symptoms scale score. If the required number of symptom items were 

endorsed to meet DSM-IV criteria, a clinician severity rating (CSR) was then 

assigned by the parent indicating the level of interference of these symptoms for the 

child on an 8-point scale, ranging from no interference (0) to very severely disabling 

(8). In accordance with DSM-IV criteria, a clinical diagnosis was given to CSRs of 

four (definitely disabling) or higher. Based on interference ratings, the ADIS can 

therefore provide both a principal diagnosis, which is assigned to the disorder with 

the highest interference rating, as well as secondary, less severe diagnoses of 

comorbid disorders.  

 The Spence Children’s Anxiety Scale (SCAS-C, Spence, 1998; SCAS-P, 

Nauta et al., 2004). The SCAS-C was used to obtain information about anxiety 

severity for all children. This is a 44 item child self-report measure of anxiety that 

consists of six positive worded filler items and the following six subscales: 

generalised anxiety disorder, separation anxiety disorder, social phobia, panic 

disorder and agoraphobia, obsessive-compulsive disorder, and physical injury fears, 

which is similar to specific phobia.   Participants responded to scale items (e.g., I feel 

afraid) on a 4-point scale with responses ranging from never (0), to always (3), thus 

producing subscale scores and a SCAS-C total score (maximum = 114) in 

accordance with the DSM-IV (APA, 1994) anxiety disorders clusters. The SCAS-P is 

a 38 item parent report measure of anxiety in children, which was derived from the 

SCAS-C with items rephrased to reflect the parent’s perspective (e.g., My child 

complains of feeling afraid). The SCAS-P contains 38 items (filler items were 

excluded) with responses on a 4-point scale ranging from never (0), to always (3). 
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Similar to the child version, the SCAS-P produces six subscale scores and a total 

scale score (maximum = 114).  

 The SCAS-C/P have demonstrated sound psychometric properties, and are 

effective measures for distinguishing between anxiety-disordered children and non-

anxiety disordered children between the ages of 8 and 12 years (Nauta et al., 2004; 

Spence, 1998). The SCAS-C has demonstrated good internal consistency (α = .92, 

Spence, 1998) and an acceptable level of test-retest reliability over a six month 

period (r = .60; Spence, 1998). Additionally the SCAS-C has shown good 

convergent validity (r = .73; Spence, 1997) with the Revised Children’s Manifest 

Anxiety Scale (RCMAS: Reynolds & Richmond, 1978), and divergent validity with 

the Children’s Depression Inventory (CDI; Kovacs, 1992) (r = .48; Spence, 1998).  

Similarly, the SCAS-P has been found to be a reliable measure of children’s anxiety, 

demonstrating good internal consistency (α = .89) and discriminant validity (Nauta et 

al., 2004).  The SCAS-P was found to be positively correlated with the Child 

Behavior Checklist-Internalising subscale (r = .59; Nauta et al., 2004) and the SCAS-

C (r = .41 to .66 in anxiety disordered children, Nauta et al., 2004), thus making it an 

effective clinical and research anxiety measure, particularly when used in 

combination with the SCAS-C.  Mean SCAS-P total scores of 31.80 (SD = 14.10) 

and mean SCAS-C total scores of 32.20 (SD = 21.97) have been reported for 

clinically anxious children.   

 The Center for Epidemiological Studies Depression Scale for Children 

(CES-DC, Weissman, Orvaschel, & Padian, 1980). The CES-DC is a 20 item self-

report depression inventory, which was used to measure depressive symptomology 

(e.g., mood, irritability, sleep, and eating disturbances). Participants were required to 

rate how often they have the symptom during the past week on a 4-point scale 
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ranging from (0) rarely or none of the time, to (3) most or all of the time. In both 

clinical and non-clinical samples of children and adolescents, the CES-DC has 

demonstrated high levels of convergent validity, good internal consistency (ranging 

from .78 to .93), moderate two-week test-retest reliability (r = .69), and significant 

construct validity (Weissman, Orvaschel, & Padian,1980). Higher scores on the 

CES-DC reflect more depressive symptoms with a recommended clinical cut-off of 

15. 

Parent Symptom Measures 

  As one of the aims of the present study was to examine children’s cognitive 

biases and avoidance behaviour as a function of mothers’ anxiety, anxiety states of 

mothers were assessed. Additionally, given the high comorbidity of anxiety disorders 

with mood disorders (Craske & Waters, 2005), maternal depressive symptoms were 

also assessed and controlled for in the data analyses. 

 The Spielberger-State Trait Anxiety Inventory Form Y (STAI-Y; 

Spielberger, 1983). The STAI-Y is a 40 item, self-report Likert scale and is one of 

the most widely used measures of symptoms of anxiety. The STAI-Y is designed to 

assess the separate dimensions of state anxiety (items 1-20) and trait anxiety (items 

21-40). Respondents were asked to rate each item on a 4-point intensity scale, 

ranging from (1) Not at all, (2) Somewhat, (3) Moderately so, to (4) Very much so, 

yielding possible total scores ranging from 20 to 80 on each 20 item subscale, with 

higher scores indicating higher state and trait anxiety. Both scales have demonstrated 

adequate construct, concurrent, convergent and divergent validity (Spielberger et al., 

1983). In the present study the trait subscale (STAI-T) was used to determine 

maternal trait anxiety. The STAI-T assesses how respondents ‘generally’ feel as a 

stable dispositional response to stressful situations with varying amounts of state 
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anxiety.  Scores above the clinical cut-off score of 46 indicate clinically significant 

impairment (Fisher & Durham, 1999) 

 The Beck’s Anxiety Inventory (BAI: Beck & Steer, 1990). The BAI is a 21 

item measure of severity of self-reported anxiety, designed to differentiate between 

behavioural, emotional, and physiological symptoms in adults and adolescents with 

anxiety and depression. Scale item responses are recorded on a 4-point Likert scale 

ranging from (0) Not at All; Mildly (It did not bother me much), (1) Moderately (It was 

very unpleasant, but I could stand it), and; (3) Severely (I could barely stand it), yielding 

a possible range of BAI total scores from 0 to 63. High scores reflect higher levels of 

anxiousness. The BAI has high internal consistency, while some variability has been 

reported for test-retest reliability alphas, ranging from .35 to .83 (see for review De 

Ayala, Vonderharr-Carlson & Doyoung, 2005).  

 The Beck’s Depression Inventory  (BDI-II: Beck, Steer, & Brown, 1996). 

The BDI-II is a 21 item scale used to measure severity of self-reported depressive 

symptoms in adults on a 4-point Likert scale ranging from (0) absence of symptom, 

to (3) severe symptom. Summary scores range from 0 to 61 with high scores 

indicating increased severity levels of depressive symptomology. The BDI-II has 

demonstrated excellent test-retest reliability and high internal consistency of .91 to 

.93 reported in separate populations of undergraduate students (Beck et al., 1996; 

Dozios, Dobson & Ahnberg, 1998).  

Parent Report Measures  

 The Family Demographic Questionnaire. Demographic information was 

obtained from all families in the study to assist in characterising the sample (e.g., 

age, gender, ethnicity, parent marital status, parent level of education, employment 

status, number of siblings). The Daniel Prestige Scale, a measure of Australian 
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occupational prestige (Daniel, 1983), was used to examine group differences in 

parental employment. Mothers’ and fathers’ employment status was rated on an 8-

point scale ranging from (0) low prestige, to (7) high prestige.  

 The Tanner Pubertal Development Scale (Tanner, 1962). The Tanner Scale 

was administered to account for confounding effects that may arise due to 

differences in children’s stages of pubertal development. Based on the finding that 

younger children experience difficulty completing the scale effectively, (Carskadon 

& Acebo, 1993), parents were asked to complete this scale in the present study. This 

is a 5-item measure of pubertal development stage that yields a total score indicating 

whether girls and boys are at one of the following developmental stages based on 

physical attributes: pre-pubertal, mid-pubertal, late-pubertal or post-pubertal 

(Carskadon & Acebo, 1993). Respondents are asked to rate the degree of physical 

changes commensurate with pubertal development on a 5-point scale, ranging from 

not yet started (1 point), barely started (2 points), definitely started (3 points) to 

seems complete (4 points), or I don’t know (missing).   The Tanner Pubertal 

Development Scale is a commonly used measure of pubertal development in research 

with children, and has demonstrated sound psychometric properties for both the child 

( = .67-.70) and parent ( = .68 - .78) versions (Carskadon & Acebo, 1993).  

Procedure 

 Recruitment of anxious children. Anxious children were recruited through 

advertisements in newsletters within the local community and primary schools in the 

Gold Coast and Brisbane regions. Eligibility for inclusion in the study was conducted 

by way of a telephone screening interview with parents who responded to 

advertisements. An initial explanation was given to interested parents outlining the 

purpose and procedures of the study and details of a follow up cognitive behaviour 
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therapy group program, Take ACTION Program, which was offered to anxious 

children. The anxiety status of children was assessed by way of telephone 

administration of the ADIS-C/P (Silverman & Albano, 1996) with mothers only. 

This has been found to be a valid alternative assessment method to face-to-face 

administration and useful in the event of time constraints (Lyneham & Rapee, 2005). 

Anxious children who also met any exclusionary criteria were excluded from the 

study and given the option of participation in the Take ACTION Program or a 

referral to another mental health service. Only children who received an ADIS-C/P 

clinical severity rating (CSR) of 4 or higher for a principal diagnosis of an anxiety 

disorder in the absence of any exclusionary criteria were invited to participate in the 

current study. 

 Following the phone interview and prior to the assessment session, eligible 

families were sent an Information Package, which included the following: Research 

Study Information Sheet, Research Participation Consent Form; Family 

Demographic Questionnaire; The Tanner Pubertal Development Scale and the 

SCAS-P. Mothers were asked to read and complete these questionnaires and return 

them to the author at the time of the scheduled assessment session.  

 Recruitment of Control Children. Non-anxious control children were 

recruited from two primary schools within the Brisbane area, following approval 

from the Catholic Education Department and school principals in addition to 

informed consent from their parents. The study was explained to children in Year 2, 

Year 3, Year 4, Year 5, Year 6 and Year 7 classes and children were given the 

study’s Information Package, which they were asked to take home to their parents. 

Mothers, who agreed to participate in the study with their child, returned the 

completed forms in a sealed envelope to a box in their child’s classroom. Mothers of 



THREAT RESPONDING IN CHILD ANXIETY                                                   122 
 

 

children with the lowest SCAS-P scores were contacted by the author who 

administered the ADIS-C/P by telephone after consent was confirmed. Control 

children were assessed using the parent version of the ADIS-C/Pin order to confirm 

the absence of an anxiety disorder or any other exclusionary condition. Any control 

children who did meet criteria for an anxiety disorder were provided with a referral 

to a mental health service. At this time, an appointment was scheduled for dyads to 

attend a designated room at the school to undertake a standardised two hour 

assessment session. 

 In accordance with prior studies (e.g., Waters, Neumann, Henry, Craske, & 

Ornitz, 2008), control children were also recruited from first year undergraduate 

psychology students at Griffith University with children aged between 7 and 12 years 

who did not meet any exclusionary criteria. Recruitment of control children through 

the student pool commenced after approval to access the first year psychology 

student research participation pool was obtained from the program co-ordinator. 

Information about the study was posted on the Griffith University website. Interested 

parents contacted the author and a detailed explanation of the purpose of the study 

and assessment protocol was provided. The ADIS-C/P was administered to mothers 

by telephone to determine diagnostic status of the child. Suitable participants were 

sent the study’s Information Package. Children who met criteria for any anxiety 

disorder were given appropriate referral options. The four control children who were 

recruited through the university research participant pool attended a standardised two 

hour assessment session at the university psychology clinic. 

 Assessment protocol. Anxious and control children and their mothers 

completed the following standardised experimental session protocol that was 

developed by the author for the purpose of the current study.  Upon arrival at the 
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assessment venue, families were greeted and Information Packages were checked to 

ensure all forms and questionnaires had been completed.  The author discussed 

confidentiality, participants’ ethical rights, and the possible risks and benefits of the 

study with participants. Parent and child written consent was obtained prior to the 

commencement of the assessment procedure. 

 The experimental assessment protocol included two separate components, each 

lasting for one hour. One component involved the completion of a series of self-

report measures and experimental pen and paper tasks by children. The parent self-

report measures included the STAI-Y, BAI, and BDI.  Mothers completed all 

questionnaires independently in a separate room. The child measures included the 

SCAS-C and CES-DC. The child pen and paper experimental questionnaires were 

designed to assess interpretation bias in children. To control for variability among 

children’s reading ability and to ensure standardised administration of 

questionnaires, all children were read each question and responses were recorded in a 

response booklet by the author.   

 The second component of the experimental assessment protocol involved the 

completion of cognitive bias tasks by children and a behaviour task completed by 

both mother and child. The specific details of the experimental tasks undertaken in 

the study are explained in their entirety in Chapters 7, 8 and 9 of this thesis. 

Assessment protocols were completed in counterbalanced order.  

 On completion of the two hour assessment session, families of both anxious 

and control children were thanked for taking part in the research project and were 

given $20 as a gift for their participation, except for those control families recruited 

through the student pool who received course credit in lieu.   



THREAT RESPONDING IN CHILD ANXIETY                                                   124 
 

 

Data Screening, Response Definitions, and Statistical Analyses 

 The Statistical Package for the Social Sciences (SPSS) for Windows Version 

19.0 was used to examine group differences. Analyses of between group 

comparisons were made using one-way ANOVAs for continuous data and chi-square 

tests for categorical data. Data screening was conducted to determine normal data 

distributions, to detect problems with skew and kurtosis, and to detect missing data 

and data entry errors. There is some variability in participant numbers across 

analyses due to missing data points, which partly resulted from incomplete 

questionnaires and participant’s endorsement of two responses to a single question. 

The CES-DC was not included in the assessment protocol for children who were part 

of the initial pilot sample (n = 9), although it was completed by all other children 

who subsequently participated in the study (n = 113). All missing data were entered 

as -99.  

 Examination of the data revealed that four control children had SCAS-C total 

scores more than one standard deviation above the clinical mean. Individual removal 

of these data and reassessment of the distributions revealed no significant impact. 

Thus the data of these children was retained in the overall analyses. The distribution 

for SCAS-C total scores was positively skewed which was evident by inspection of 

the normal probability plot, histogram and p < .05 for the Shapiro-Wilks statistic.  

The data was transformed and the analyses were checked on all distributions. As no 

significant impact was found and anxious children and non-anxious control children 

were selected based on the diagnostic profile of the SCAS-C, untransformed data 

was retained in subsequent analyses. 
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Results 

Child Diagnostic, Symptom and Report Measures 

 The type and severity of principal diagnoses and additional diagnoses are 

presented in Table 6.1 and Table 6.2 respectively. Anxious children had a mean 

ADIS-C/P(Silverman & Albano, 1996) principal diagnosis severity rating of 6.19 on 

the interference scale ranging from 0 (no interference) to 8 (very severely disabling), 

reflecting clinically significant levels of anxiety. There was no difference in mean 

principal diagnosis severity ratings of boys (M = 6.33; SD =1.32) and girls (M = 

6.06; SD = 1.19) p = .39.  On average anxious children were diagnosed with 3 or 

more anxiety disorder diagnoses (M = 3.71). In this group of anxious children, GAD 

was the most frequently diagnosed principal diagnosis. 

Table 6.1 

Principal Diagnoses of Anxious Children (N = 62) 

Principal Diagnosis Type n Mean  

(CSR) 

Generalised Anxiety Disorder 18 5.75 

Social Phobia 14 5.42 

Separation Anxiety Disorder 7 6.28 

Obsessive Compulsive Disorder 1 8.00 

Specific Phobia – Natural Environment (NE) Type 17 7.00 

Specific Phobia – Blood/Injection Type 2 7.00 

Specific Phobia – Animal Type 1 8.00 

Specific Phobia – Situational Type 1 6.00 

Specific Phobia – Other Type 1 8.00 

Note.  Mean Severity = 0 (no interference) to 8 (very severely disabling). 
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Table 6.2 

 
Additional Diagnoses of Anxious Children (N = 62) 

 

 

 

 

Diagnosis Type 

Second  

Diagnosis 

M = 5.37 

Third 

Diagnosis 

M = 5.09 

Fourth 

Diagnosis 

M = 4.62 

Fifth 

Diagnosis 

M = 4.75 

Sixth 

Diagnosis 

M = 4.31 

n n n n n 

GAD 26 6 5 1 - 

SAD 5 11 2 1 - 

SOP 15 6 4 2 1 

SP – NE Type 4 9 12 7 - 

SP – Animal Type 2 1 3 - - 

SP– Situational Type - - 1 1 1 

SP – Blood Injection 

Type 

- 1 - 3 1 

SP– Other Type 

ADHD 

Panic Disorder 

OCD 

3 

2  

- 

- 

1 

3 

1 

1 

3 

2 

- 

- 

5 

- 

- 

- 

10 

- 

1 

- 
Note.  Mean Severity = 0 (no interference) to 8 (very severely disabling). Dashes indicate the absence of 

participants in the category.    

 

 Means and standard deviations for the SCAS-P Total score, SCAS-C Total 

score and CES-DC are reported in Table 6.3. As expected, anxious children differed 

from non-anxious control children on all anxiety symptom measures. An independent 

samples t test conducted on SCAS-P Total scores revealed a violation of the 

Levene’s statistic (p < .05), therefore unequal variances were assumed when 

interpreting the t test. As expected, mothers reported significantly higher levels of 

anxiety for anxious children compared to controls, t (86.28) = 9.14, p < .001.  

 A group comparison of  SCAS-C Total scores revealed that anxious children 

reported higher levels of anxiety compared to control children, t (120) = 5.79, p < 

.001. There was no group difference in children’s depression scores, p = .17, with 

anxious and control children reporting overall mean CES-DC scores below the 

recommended clinical cut-off of 15 (Weissman et al., 1980).   
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Table 6.3   

 
Child Symptom Measures as a Function of Child Group (Anxious versus Control)                                    

 

 

 

Measure                            

    Anxious children Non-anxious children 

 

Sig 

 N              M (SD) N               M (SD) 

 

 

SCAS-P 

SCAS-C  

CES-DC 

62          28.87 (14.13) 

62          44.23 (18.40)        

53          14.40 (8.39) 

60         10.75 (6.49) 

 60         26.67 (14.80) 

60         12.38 (7.26) 

< .001 

< .001 

 .17 

 

Child Demographics 

Children’s demographic data is described in Table 6.4. There was no 

difference between the anxious and control groups for age, t (120) = .089, p = .92, and 

gender, χ
2 

(1, N = 122) =  .31, p = .57.  The majority of both anxious and control 

children were born in Australia and were reported to be living with both parents and at 

least one sibling. Previous mental health treatment was reported to have been received 

by 14 children in the anxious group and two children in the control group. There was 

no group differences found for the number of hours children spent in daycare, χ
2 

(2, N 

= 122) = .55, p = .75. As can be seen by the means and standard deviations presented 

in Table 6.4, at least half of the children in each group did not attend a daycare facility 

outside of school hours. Of the remaining children the majority spent less than 10 

hours per week in daycare. Approximately one fifth of anxious children had 

previously received treatment for anxiety and depression compared to only 3% of non-

anxious control children. 
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Table 6.4 

Child Demographic Information as a Function of Child Group (Anxious versus Control) 

 

 Anxious Children 

N = 62 

Control Children 

N = 60 

Sig 

Age 9.73(M) 1.41(SD) 9.75 (M) 1.23(SD) p = .91 

 n % n %  

Gender:      

    Males 30 48.4 26 43.3 p = .57 

    Females 32 51.6 34 56.7  

Ethnicity:      

    Caucasian 61 98.4 58 96.7 p = .59 

    European 1 1.6 1 10.7  

    African - - 1 1.7  

Country Born:      

    Australia 57 91.9 51 85.0 p = .23 

    Other 5 8.1 9 15.0  

Child Live with: 

    Both parents 

 

55 

 

88.7 

 

45 

 

75.0 

 

p = .049 

    Other 7 11.3 15 25.0  

Child Lives with Siblings 54 87.1 52 88.1 p = .86 

Note: Dashes indicate the absence of participants in the category.    

 

 

 As depicted in Figure 6.1, the majority of anxious children (60%) and almost 

half of the control children (44.1%) were reported to be at the pre-pubertal stage of 

development according to the Tanner Pubertal Development Scale (Tanner, 1962). 

The mid pubertal stage of development was the second most frequently reported 

category for both anxious children (25%) and control children (33.9%).  Group 

comparison of children’s pubertal development revealed that there were no 

significant group differences between pre-pubertal versus other developmental 

categories, χ
2 

(1, N = 119) = 3.03, p = .08. 
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Figure 6.1. Percentage of anxious and control children reported for each category of 

the Tanner Pubertal Development Scales (N = 122). 

 

           

Parent Demographic, Symptom and Report Measures     

Table 6.5 describes symptom measure data of mothers in the anxious group 

and mothers in the control group. Independent samples t tests were used to examine 

group differences in mother’s anxiety and mood measures. There was a significant 

difference in mothers’ report on the STAI-Y state anxiety scale, with mothers in the 

anxious group reporting significantly higher state anxiety, t (118) = 2.92, p = .004 

compared to mothers in the control group. Independent samples t tests conducted on 

the STAI-Y trait anxiety scale scores, BAI and BDI scores revealed a violation of the 

Levene’s statistic (p < .05), therefore unequal variances were assumed when 

interpreting these t tests. Mothers in the anxious group were found to have 

significantly higher trait anxiety, t (111.91) = 2.01, p = .047 compared to mothers in 

the control group. There were significant group differences in BAI scores, t (99.23) = 

2.28, p = .025 and BDI scores, t (86.90) = 3.16, p = .002.  As can be seen by the means 

presented in Table 6.5, mothers in the anxious group reported significantly higher 
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symptoms of anxiety and depression on these measures compared to mothers in the 

control group.  

Table 6.5  

Parent Symptom Measures as a Function of Child Group (Anxious versus Control)                             

 

 

Measure                            

       Mothers of     

   Anxious children 

             Mothers of            

       Non-anxious children 

 

  n             M (SD)            n               M (SD) 

 

Sig 

STAI-Y-state scale 

STAI-Y-trait scale 

BAI 

BDI 

 62      32.39(10.21)  

 62      37.08(11.86)                              

 62        5.58 (7.00) 

 62        8.73 (9.43)                                                                

           58       27.71 (6.88)  

           59       33.29 (8.71) 

           59        3.22 (4.09) 

           59        4.53 (4.36) 

p = .004 

p = .047 

p = .025 

p = .002 

 

 

Parent Demographics 

Parent demographic data means, standard deviations and percentages are 

reported in Table 6.6. The groups were evenly matched for age for both mothers and 

fathers. The results of chi-square analyses showed that the majority of parents were 

married or living in a defacto relationship and were currently employed. There was no 

difference between groups in levels of education for mothers, χ
2 

(1, N = 122) = 3.06, p 

= .08 or fathers χ
2 

(1, N = 117) = .008, p = .92. Of mothers in the anxious group, 

56.5% were tertiary educated compared to 71.7% of mothers in the control group. The 

percentage of fathers who reported having obtained a tertiary level of education in the 

anxious and control groups were 49.2% and 50% respectively.  

 The Daniel Prestige Scale (Daniel, 1983) was used to examine differences in 

socioeconomic status of parents. Independent samples t tests revealed no significant 

group differences in mother or father socioeconomic status, t (118) = .41, p = .67, 

and t (108) = .21, p = .82, respectively. 
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 There were no significant differences between groups on mother and father self-

reported psychiatric history, χ
2 

(1, N = 122) = .82, p = .36 and χ
2 

(1, N = 120) = .12, p 

= .72 respectively. A total of 30.6% of mothers and 16.1% of fathers in the anxious 

group and 23.3% of mothers and 13.8% of fathers in the control group self-reported a 

previous diagnosis of a mental health disorder.  

Table 6.6 

 
Parent Demographic Information as a Function of Child Group (Anxious versus Control) 

 

 Anxious Group Control Group Sig 

 n M (SD) n M (SD)  

Age of mother 62 39.74 (5.10) 60 39.28 (5.15) p = .62 

Age of father 61 42.44 (6.16) 58 41.69 (6.24) p = .51 

 n % n %  

Marital Status: 

     Married/DeFacto 

     Other 

54 

8 

87.1 

12.9 

44 

16 

73.3 

26.7 

p = .06 

Previous Mental Health 

Diagnosis: 

    Mother 

    Father 

19 

10 

30.6 

16.1 

14 

8 

23.3 

13.8 

p = .36 

p = .72 

Currently Employed 

    Mother  

    Father 

50 

59 

82.0 

96.7 

46 

52 

 

77.7 

94.5 

p = .47 

p = .56 

 

 

 

Group Comparisons 

Group comparisons as a function of child anxiety severity. While the 

diagnostic status of children was assessed using ADIS-C/P-IV parent interview 

schedule, additional information about anxiety severity was obtained using the child 

version of the Spence Children’s Anxiety Scale (SCAS-C). As attentional bias scores 

have been found to vary as a function of anxiety severity (e.g., Waters, Wharton et 

al., 2008), anxious children were divided into high and low groups of anxiety using a 

median split based on SCAS-C scores. The SCAS-C was completed with children at 

the time of testing, as opposed to the SCAS-P, which was completed with parents up 

to two weeks prior to the experimental procedure. Consequently, children’s self-
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report of anxiety was considered to be a more accurate symptom measure by which 

to divide children into anxious high clinical anxiety (HCA: n = 31; 14 males, 17 

females) and low clinical anxiety (LCA: n = 30; 15 males, 15 females) groups.  

 Analyses of demographic variables and symptom measures for children and 

parents were conducted to determine differences as a function of child anxiety 

severity. There was no significant effect of anxiety severity on any demographic 

measure, other than on children’s previous health treatment (p = .006), reflecting that 

anxious children with high and low symptom severity had accessed more treatment for 

anxiety and/or depression relative to control children.  

The symptom measure data for children and mothers is presented in Table 6.7. 

As expected, on the SCAS-P, parents of anxious children reported greater anxiety 

symptoms for children with high symptom severity (p = < .001) and low symptom 

severity (p = < .001) relative to control children, and greater anxiety symptoms for 

anxious children with high versus low symptom severity (p = .006). On the SCAS-C, 

children in the high anxious group self-reported significantly higher symptoms of 

anxiety relative to less anxious (p = < .001) and non-anxious controls (p = < .001), 

while these two groups of children reported a similar level of anxiety severity (p = 

1.0). Similarly, on the measure of depressive symptomology (CES-DC), high 

clinically anxious children self-reported significantly higher depressive symptoms 

relative to less anxious and control children (ps < .001) who did not differ from each 

other (p = .71).  However, this group of more severely anxious children did not meet 

criteria for a depressive disorder on the ADIS-C/P.  

Mothers of low anxious children reported significantly higher levels of state 

anxiety relative to mothers of control children (p = .009), although they did not differ 

to that of mothers of high clinically anxious children (p = .76).  As expected, mothers 
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of high and low clinically anxious children self-reported higher depressive symptoms 

relative to mothers of controls (ps < .05). 

Table 6.7  

 
Child and Mothers’ Symptom Measures as a Function of Child Anxiety Severity: High 

Clinical Anxiety (HCA): Low Clinical Anxiety (LCA): Control (CON)                                  

 

 

 

HCA 

(n = 32) 

LCA 

(n = 30) 

CON 

(n = 60) 

 

M (SD) M (SD) M (SD) Sig 

 

Child Symptom Measures                           

SCAS-P 

SCAS-C 

CES-DC 

 

 

33.03(13.10) 

58.65(12.61) 

 18.58(8.12) 

 

 

 24.43(14.04) 

28.83(8.21) 

10.37(6.56) 

 

 

10.75(6.50) 

26.67(2.23) 

12.38(7.26) 

 

 

p < .001 

p < .001 

p < .001 

Parent Symptom Measures     

STAI-Y-state scale 

STAI-Y-trait scale 

BAI 

BDI 

31.16(10.14) 

36.97(10.98) 

6.00(8.37) 

8.56(9.21) 

33.70(10.30) 

37.20(12.94) 

5.13(5.28) 

8.90(9.82) 

27.71(6.88) 

33.29(8.71) 

3.22(4.09) 

4.53(4.36) 

p = .009 

p = .14 

p = .07 

p = .01 

 

 

Group comparisons as a function of maternal trait anxiety. The STAI-Y 

was used to provide an index of maternal trait anxiety. As in previous published 

research (e.g., Mogg, Bradley, et al., 2004; Mogg, McNamara, et al., 2000), analyses 

involving mothers anxiety severity utilised a high trait anxious (HTA) versus a low 

trait anxious (LTA) group variable based on a median split applied to STAI-Y trait 

total scores.  Analyses of demographic variables and symptom measures for children 

and parents were conducted to determine differences as a function of maternal trait 

anxiety. The symptom measure data for children and mothers is presented in Table 

6.8. There was no effect of maternal trait anxiety on demographic variables. 

Similarly, there was no significant effect of maternal trait anxiety on children’s 

symptom measures, reflecting that mothers’ report of their child’s anxious and 
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depressive symptomology did not vary as a function of their own trait anxiety. As 

expected, high trait anxious mothers reported significantly higher anxious and 

depressive symptoms relative to low anxious mothers. 

Table 6.8  

 

Child and Mothers’ Symptom Measures as a Function of Maternal Trait Anxiety: High Trait 

Anxiety (HTA): Low Trait Anxiety (LTA)                                    

 

 

  

HTA 

 

LTA 

 

Sig 

n M (SD) n M (SD)  

Child Symptom  

Measures         

SCAS-P 

SCAS_C 

CES-DC 

 

 

 

66 

66 

61 

 

 

21.33(13.44) 

36.56(20.88) 

13.64(8.18) 

 

 

55 

55 

51 

 

 

18.55(15.24) 

34.80(16.17) 

12.92(7.55) 

 

 

p = .29 

p = .60 

p = .63 

Parent Symptom 

Measures 

     

STAI-S 

STAI-T 

BAI 

BDI 

66 

66 

66 

66 

34.73(9.21) 

42.23(9.42) 

6.98(6.89) 

9.92(8.78) 

54 

55 

55 

55 

24.50(4.55) 

26.84(3.21) 

1.36(1.35) 

2.78(3.10) 

p < .001 

p < .001 

p < .001 

p < .001 

 

 

Group comparisons as a function of child diagnostic category. Consistent 

with the two-factor model of diagnostic comorbidity for understanding internalising 

disorders (Krueger, 1999, Watson, 2005), children were grouped according to 

diagnostic category, based on the child’s principal diagnosis on the ADIS-C/P. 

Children with a principal diagnosis of generalised anxiety disorder (GAD) were 

given a distress disorder classification (n = 18; 9 males, 9 females). Children with a 

principal diagnosis of separation anxiety (SAD: n = 7; 4 males, 3 females), social 

phobia (SOP: n = 14; 5 males, 9 females) or specific phobia (SP: n = 22; 11 males, 

11 females) were given a fear disorder classification (n = 43). Non-anxious control 
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children were classified as having no disorder (n = 59; 26 males, 34 females). 

Analyses of demographic variables and symptom measures for children and parents 

were conducted to determine differences as a function of child diagnostic category. 

The symptom measures data for children and mothers are presented in Table 6.9. A 

one-way ANOVA revealed no group differences between the distress disorder and 

fear disorder children on SCAS-C, SCAS-P, CES-DC total scores, age and gender 

(ps > .05). Although distress and fear disorder children had a similar number of 

anxiety diagnoses, the groups did differ on severity of principal diagnosis, with fear 

disorder children having a significantly higher severity rating compared to distress 

disordered children , F (1, 60) = 4.33, p = .042.  

Mothers of children with fear disorders had significantly higher scores on the 

STAI-Y state scale and the BDI relative to mothers of control children (p > .05), who 

also showed a trend for mothers to have higher levels of trait anxiety relative to 

mothers of controls (p = .059).  Moreover, almost 40% of mothers of fear disorder 

children reported a previous diagnosis of anxiety and/or depression, although there 

were no group differences for fathers’ mental health history. 

Table 6.9  

 

Child and Mothers’ Symptom Measures as a Function of Child Diagnostic Category: 

Distress Disorder: Fear Disorder: No Disorder 

 

 Distress Disorder 

(n = 18) 

Fear Disorder 

(n = 43) 

No Disorder 

(n = 60) 

 

 M (SD) M (SD) M (SD) Sig 

Child’s Age 9.55 (1.50) 9.80 (1.41) 9.75 (1.24) p = .81 

Number of Anxiety Diagnoses 3.44 (1.72) 3.77 (1.66) - p = .49 

Principal Diagnosis Severity 5.67 (1.08) 6.37 (1.25) - p = .04 

Child Symptom Measures     

SCAS-P 

SCAS_C 

CES-DC 

25.67(12.75) 

40.72(16.79) 

11.82(7.79) 

29.74(14.47) 

45.26(19.05) 

15.49(8.58) 

10.75(6.49) 

26.67(14.8) 

12.38(7.26) 

p < .001 

p < .001 

  p = .13 

Parent Symptom Measures      

STAI-S 

STAI-T 

30.33(7.22) 

33.44(9.13) 

32.70(10.74) 

38.16(12.47) 

27.71(6.88) 

33.29(8.71) 

 p = .016 

p = .05 
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BAI 

BDI 

5.33(6.28) 

6.72(7.77) 

5.58(7.39) 

9.21(9.86) 

3.22(4.09) 

4.53(4.36) 

p = .10 

p = .007 
Note: Dashes indicate the absence of participants in the category.   

Chapter Summary 

  The participants in the current study were recruited and assessed according to a 

stringent assessment protocol similar to that used in previous research (e.g., Waters, 

Wharton, et al., 2008). A comprehensive battery of child and parent diagnostic, 

symptom and report measures was completed by a total of 122 children and their 

mothers, thus allowing the sample to be characterised according to the obtained data.  

 Overall, anxious children and non-anxious control children did not differ 

significantly on age, gender, ethnicity and pubertal status. The majority of children 

were Caucasian, born in Australia, lived with both parents and had at least one 

sibling. Both groups of children experienced similar out of school care. As expected, 

assessment of children’s anxiety and mood revealed significant group differences in 

anxiety. Although there was initially no group difference found on a measure of 

depression, when the children were further divided into LCA and HCA groups to 

examine anxiety severity effects, severely anxious children reported significantly 

higher depressive symptoms relative to both less anxious and non-anxious control 

children. Although children with high anxiety severity self-reported depressive 

symptoms that placed them above the clinical cut-off on the CES-DC, these children 

did not meet criteria for a clinical diagnosis of depressive disorder on the ADIS-C/P.  

 When the anxious group was divided based on principal diagnosis into fear 

versus distress disorder, in order to examine the effects of diagnostic category, there 

were no significant effects on any demographic, symptom measures or number of 

anxiety diagnoses. However, the severity rating of principal diagnosis was 

significantly higher for fear versus distress disorder children.     
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 Parents did not differ significantly on age, level of education, psychiatric 

history and socio-economic status. Although there were no exclusionary criteria 

applied to the mothers in the current study, a range of anxiety and mood measures 

revealed that mothers of anxious children had significantly higher levels of anxiety 

and depression relative to mothers of control children, which was enhanced in 

mothers of fear disorder children.  Not surprisingly, mothers of fear disorder children 

reported a significantly stronger history of anxiety and/or depressive disorders 

relative to other mothers.  Overall, mothers with self-reported high trait anxiety had 

higher symptoms of anxiety and depression relative to low trait anxious mothers.  
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Chapter 7. Attentional Bias Task 

 Cognitive models of anxiety propose that attentional biases for threat 

information underlie vulnerability for anxiety disorders (Mogg & Bradley, 1998). 

Consistent with cognitive theory, there is substantial evidence that anxious adults 

preferentially allocate attention towards threat versus neutral stimuli, relative to non-

anxious adults (Bar-Haim et al., 2007). However, although a threat attention bias has 

consistently been reported in both clinical and non-clinical adult samples, there are 

less consistent findings in the extant paediatric literature of a threat attentional bias in 

children. Perhaps the most notable inconsistency has been regarding the direction of 

the bias, (i.e., towards versus away from threat stimuli) (e.g., Monk et al., 2006; Pine, 

Mogg, Bradley et al., 2005; Roy et al., 2008).  Similarly, there have been 

inconsistencies reported in child studies that have examined anxiety related 

differences in biases for pleasant stimuli. For example, while a bias for happy faces 

has not previously been found in anxious or control children (e.g., Monk et al., 2006; 

Roy et al., 2008; Stirling et al., 2006), recently a bias for happy faces was observed 

in high clinically anxious versus less anxious and control children (Waters, Mogg, et 

al., 2008), while another study found a significant threat bias in both anxious and 

non-anxious control children (Waters, Henry, et al., 2010).  

Aims  

 The variability in findings across child anxiety studies has been attributed to 

differences in methodology, test environments, and sample characteristics (e.g., 

anxiety severity level) (e.g., Roy et al., 2008).  Therefore, the purpose of this thesis 

was to overcome the limitations of prior research by examining attention biases in 

clinically anxious children in a conventional testing environment, using the visual 
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probe task in which emotional faces (i.e., angry and happy faces) are presented for 

500ms stimulus duration.  

 Recently, structural models of internalising disorders suggest the 

reconceptualization of anxiety and mood disorders into distress and fear disorders. 

Consistent with these models, a recent large-scale community study undertaken by 

Salum et al. (2013), found that children with distress disorder and high symptom 

severity showed a bias towards threat, while fear disorder children with high 

symptom severity directed attention away from threat relative to healthy controls.  

However, as these findings were observed in a sample of community-based children 

with a single diagnosis, it remains unclear whether the same pattern of attentional 

bias would generalise to clinical samples, where comorbidity of internalising 

disorders is typically present. Therefore, a further aim of this thesis was to address 

this important issue by investigating whether an attentional threat bias exists in 

clinically anxious children as a function of diagnostic category coupled with 

symptom severity. 

 A strong predictor of anxiety disorders in children is a family history of anxiety 

(Beidel & Turner, 1997). Moreover, women have a significantly higher risk of 

developing an anxiety disorder than do men with the gender ratio being almost 2:1 

(female: male) (Kessler, Berglund et al., 2005). However, although there is growing 

evidence that anxious children show a threat related attention bias, it remains unclear 

whether an attention bias in anxious children varies as a function of maternal anxiety. 

There is some evidence that children, who are at risk of anxiety by virtue of maternal 

anxiety, selectively attend to threat compared to neutral information. For example, 

using a visual probe task, Mogg et al. (2012) found that daughters of mothers with a 

lifetime diagnosis of panic disorder showed an attentional bias towards physical 
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health threat pictures and words, and that the bias in these children was positively 

related to maternal anxiety. However, to the author’s knowledge, there are no studies 

that have examined the relationship between attentional biases in clinically anxious 

children and maternal trait anxiety. Therefore, this study aimed to address this gap in 

the literature by examining whether attentional biases in children with distress and 

fear disorders vary as a function of maternal trait anxiety.  

Hypotheses 

 Based on prior findings of a threat attention bias in child anxiety (e.g., Roy et 

al., 2008; Monk et al., 2006), it is hypothesised that (a) anxious children, but not non-

anxious control children, will display an attentional bias towards threat faces.  

Furthermore, based on evidence that enhanced attentional processing of threat 

information is related to increased anxiety symptoms, (e.g., Waters, Mogg et al., 

2008), it is hypothesised that (b) a threat attentional bias will be enhanced in high 

clinically anxious children compared to low clinically anxious children and to non-

anxious control children, who will not show a threat-related bias. 

 In accord with recent evidence that the cluster of internalising symptoms 

associated with distress and fear disorders and the severity of those symptoms 

moderates threat related attention biases in children (Salum et al., 2013), it is 

hypothesised that (c) children’s attentional bias for threat faces will differ as a 

function of children’s diagnostic category, with children with distress disorder 

showing a bias towards threat faces, fear disorder children showing a bias away from 

threat faces and control children showing neither a bias towards or away from threat 

faces; and (d) clinically anxious distress disorder children will show a stronger 

attentional bias towards threat faces, while high clinically anxious fear disorder 
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children will show a stronger attentional bias away from threat faces compared to 

other children.  

 There were no specific hypotheses in relation to an attention bias for happy 

faces, given that from a theoretical perspective, happy faces are not considered to be 

threat related. Similarly, no hypotheses were proposed for anxiety related differences 

in children’s biases for threat and happy faces as a function of maternal anxiety, due 

to the exploratory nature of these analyses. In the current study, maternal versus 

paternal anxiety was examined given that anxiety is more common in females than 

males across the lifespan (Craske, 2003), and mothers are typically the primary 

caregivers of young children. 

Method 

Participants 

 The initial sample included 122 children. The data of two children were 

removed from further analyses because of errors on more than 50% of the trials. 

Final analyses were based on 120 children aged between 7 and 12 years; clinically 

anxious children (29 males; 32 females, M = 9.76 years; SD =1.41) and non-anxious 

control children (25 males; 34 females, M = 9.77 years; SD =1.24). The data of one 

child with a primary diagnosis of obsessive compulsive disorder (OCD) was 

removed from analyses involving diagnostic category, as it remains unclear whether 

OCD belongs to the distress or fear disorder category of internalising disorders 

(Seeley et al., 2011). Therefore, these analyses were based on 119 children (60 

anxious; 59 control). A full description of participant characteristics and recruitment 

process are presented in Chapter 6 of this thesis.  
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Equipment and Materials  

 Attentional bias in children was measured using a pictorial visual probe task 

that employed emotional facial expressions as visual stimuli (Mogg & Bradley, 

1999). The visual probe task was programmed using E-prime version 1.1 

(Psychology Software Tools, Inc.) and was presented on a 17 inch, 75-Hz CRT 

colour monitor in a laboratory environment. The face stimuli was that used in 

previous studies (Mogg & Bradley, 1999; Waters, Mogg, et al., 2008), and consisted 

of photographs of face pairs from 64 different adult actors (half male, half female). 

Each face pair consisted of a neutral and either an angry or happy expression, 

resulting in 32 angry-neutral and 32 happy-neutral face pairs (see Figure 7.1 for an 

example of an angry versus neutral face pair). An additional 16 neutral-neutral face 

pairs were used on filler trials. Reaction times were recorded in response to computer 

key presses of the buttons indicated by the numbers 1 and 2 situated above the Q and 

W letter keys. 

 The task began with 10 practice trials, which were followed by a block of 80 

trials, with each face pair presented once in each block. Critical trials are trials on 

which either angry neutral or happy neutral face pairs appear, with the emotional 

face appearing on the left or right side of the screen an equal number of times. On the 

critical trials the congruent trials are those on which the probe appears at the same 

spatial location as the emotional face. Incongruent trials are the trials on which the 

probe appears at the opposite spatial location as the emotional face.  
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Figure 7.1. Example of a congruent trial on the visual probe task when the asterisk 

(probe) appeared following the presentation of the angry/neutral face on the same 

side on which the angry (threat) face appeared. For incongruent trials the asterisk 

was on the same side on which the neutral face appeared.  

 

Procedure 

The procedure for the visual dot probe task is similar to that used in previous 

studies (e.g., Waters, Wharton, et al., 2008). Each trial began with a white central 

fixation cross that appeared on the computer screen for 500 milliseconds (ms), 

followed by two faces on the left and right side of the screen that appeared for 500ms 

before being replaced by a white asterisk (probe). The probe appeared at the spatial 

location of one of the previously presented faces. The temporal interval between 

trials varied randomly from 750 ms to 1250ms. Children were seated approximately 

100 centimetres away from the monitor in a comfortable chair. Prior to the 

commencement of the task, children were given a verbal explanation of the 

experimental procedure and were instructed to focus their attention on the white 

cross in the centre of the screen. They were told to respond to the location of the 
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probe as quickly and as accurately as possible by pressing one of two allocated 

computer keys with the index and middle fingers of their dominant hand.  

Children completed the visual dot probe task independently with the author in 

a quiet room, which took approximately 20 minutes to complete. This task was one 

of a series of experimental tasks completed in a one hour assessment session. 

Children also completed a series of pen and paper questionnaire tasks in another one 

hour assessment session, with experimental and questionnaire sessions presented in 

counterbalanced order across participants.  

Data Screening, Response Definitions and Analyses 

Analyses in the dot probe task were based on participant’s reaction times (RTs) 

to probe detection in milliseconds (ms). RT data that resulted from incorrect button 

presses and trials exceeding the maximum RT were excluded. Outliers were identified 

as RTs less than 200 ms or more than 3 standard deviations above each participant’s 

mean and were removed from the analyses (1.5 % of trials). RTs on congruent trials 

(i.e., where the probe replaced an angry or happy face and a neutral face was on the 

other side) and incongruent trials (where the probe was replaced by a neutral face and 

an angry or happy face was on the other side) were averaged to obtain mean RT data. 

The attentional bias score was then obtained by calculating the difference between 

mean RTs for incongruent trials and congruent trials. Positive values of the bias score 

(i.e., faster response times on congruent than incongruent trials) indicate attention 

towards angry faces and negative values of the bias score (i.e., faster RTs on 

incongruent than congruent trials) indicate attention away from angry faces.  

 Attentional bias scores for threat faces and happy faces were analysed 

separately using analysis of variance (ANOVA). The first series of analyses used to 

examine children’s attentional biases included the following between subjects 
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variables: child group (anxious, control); children’s anxiety severity (low clinical 

anxiety, high clinical anxiety, control); maternal trait anxiety (low trait anxiety, high 

trait anxiety); child diagnostic category (control, distress disorder, fear disorder) and 

child diagnostic category severity (control, high clinical anxiety (HCA) distress 

disorder, low clinical anxiety (LCA) distress disorder, high clinical anxiety (HCA) 

fear disorder, low clinical anxiety (LCA) fear disorder). The dependant variables in 

all analyses were mean attentional bias scores (in milliseconds), with threat and 

happy faces assessed separately. Bonferroni adjustments were used for analyses that 

involved multiple comparisons to determine significance. Partial eta squared (η
2
) was 

calculated as a measure of effect size using the following interpretive guidelines as 

suggested by Cohen (1988): small η
2 

= .01; medium η
2
 = .06; and large η

2 
= .16. 

Results 

Attention Bias for Threat Faces 

 Attentional bias for threat faces as a function of child group and child 

anxiety severity. Hypothesis 1.1. Anxious children, but not non-anxious control 

children, will display an attentional bias towards threat faces.  Furthermore, the bias 

will be enhanced in high clinically anxious children compared to low clinically 

anxious children and to non-anxious control children, who will not show an 

attentional threat bias. 

 The means and standard deviations of children’s threat attentional bias scores 

and response times as a function of child group and anxiety severity are presented in 

Table 7.1. A one-way ANOVA used to examine children’s threat bias scores as a 

function of group was not significant, F (1, 118) = 1.21, p = .27. Thus, contrary to 

the prediction, anxious and control children did not differ in attentional bias for 

threat faces. Also contrary to the hypothesis, the analysis of children’s attentional 
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threat bias as a function of anxiety severity was not significant, F (2, 117) = 2.72, p = 

.07.    

Table 7.1  

 
Children’s Mean Attentional Bias Scores and Standard Deviations on Congruent and 

Incongruent Trials for Threat Faces as a Function of Group and Anxiety Severity. 

 

  Threat Faces 

 Bias Congruent Trials Incongruent Trials 

 M (SD) M (SD) M (SD) 

Child Group    

     Anxious -3.86 (41)   544 (102) 540 (98) 

     Control 4.24 (40) 535 (91) 539 (96) 

Child Anxiety Severity    

     Low Clinical Anxiety 6.75 (37) 526 (97)   533 (107) 

     High Clinical Anxiety           -14.13 (42)   562 (104) 548 (89) 

     Control 4.24 (40) 534 (91) 539 (96) 

 
 

Attentional bias for threat faces as a function of diagnostic category. 

Hypothesis 1.2. Children’s attentional bias for threat faces will differ as a function of 

children’s diagnostic category, with children with distress disorder showing a bias 

towards threat faces, fear disorder children showing a bias away from threat faces 

and control children showing neither a bias towards or away from threat faces.  

 The means and standard errors are presented in Figure 7.2. The ANOVA 

revealed a significant main effect of child diagnostic category, F (2,116) = 3.30, p = 

.04, ƞp² = .05. Post hoc comparisons revealed a trend for fear disorder children to 

differ from distress disorder children (p = .068), although neither group differed 

significantly from control children (ps > .05). To test the significance of the bias 

scores, one sample t-tests were conducted contrasting mean attentional bias scores of 

each group against zero. In partial support of the hypothesis, there was a trend for 

children with distress disorder (p = .08) to show a bias towards threat faces and a 

trend for fear disorder children (p = .08) to show a bias away from threat faces. As 

expected, control children did not show a bias towards or away from threat (p = .42).   
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Figure 7.2. Children’s mean attentional threat bias in milliseconds (ms) as a function 

of diagnostic category.  

 

 

 Attentional bias for threat faces as a function of diagnostic category and 

anxiety severity. Hypothesis 1.3. High clinically anxious distress disorder children 

will show a stronger attentional bias towards threat faces, while high clinically 

anxious fear disorder children will show a stronger attentional bias away from 

threat faces compared to other children.  

 The means and standard errors are displayed in Figure 7.3. The ANOVA 

examining children’s mean attentional bias scores as a function of child diagnostic 

category and anxiety symptom severity (fear disorder with high anxiety severity; fear 

disorder with low anxiety severity; distress disorder with high anxiety severity; 

distress disorder with low anxiety severity; control) was significant, F (4,114) = 3.64, 

p = .008, ƞp² = .11. To determine the significance of bias scores for each group, one 

sample t-tests were used to contrast bias scores against zero. While attentional threat 

bias scores in the HCA fear disorder group differed significantly from zero, t(20) = -

3.25, p = .004,  the bias in all other groups was not significant (p > .05).  Moreover, 

pairwise comparisons revealed partial support for the hypothesis with HCA fear 

-35.0

-25.0

-15.0

-5.0

5.0

15.0

25.0

35.0

Control
(n = 59)

Distress Disorder
(n = 18)

Fear Disorder
(n = 42)

C
h

ild
re

n
's

 M
ea

n
 A

tt
en

ti
o

n
al

 B
ia

s 
fo

r 
Th

re
at

 F
ac

es
 (

m
s)

 

p = .068 



THREAT RESPONDING IN CHILD ANXIETY                                                   148 
 

 

disorder children showing a significantly greater attentional bias away from threat 

faces compared to HCA distress disorder children (p =  .043) and control children (p 

= .014) who did not differ from each other (p = 1.0). There were no other group 

differences found.  

  

Figure 7.3. Children’s mean attentional threat bias scores in milliseconds (ms) as a 

function of children’s diagnostic category severity (LCA distress disorder, HCA 

distress disorder, LCA fear disorder, HCA fear disorder, CON no disorder).  

 

Exploratory Analyses  

 Influence of Maternal Trait Anxiety on Children’s Attention Bias for 

Threat Faces. Exploratory analyses were undertaken to determine whether 

children’s attention bias for threat was associated with maternal trait anxiety. Three 

one-way ANOVAs were used to examine children’s threat attention bias as a 

function of (a) child anxiety group and maternal trait anxiety; (b) child anxiety 

severity and maternal trait anxiety and (c) child diagnostic category and maternal 

trait anxiety.  There were no analyses conducted combining child anxiety severity, 

child diagnostic category and maternal trait anxiety as sample sizes were too small. 
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 Table 7.2 displays the means and standard deviations. The analyses showed 

that there were no significant main effects of maternal trait anxiety or interactions 

effects (F values < 1).  Therefore while previous analyses showed that children’s 

threat attention biases vary as a function of child diagnostic category and child 

anxiety symptom severity, there were no further differences observed in children’s 

threat attention bias scores as a function of the combined effects of child factors and 

maternal trait anxiety.  

Table 7.2 

 

Children’s Mean Attentional Bias Scores and Standard Deviations for Threat Faces as a 

Function of Child Anxiety Group x Maternal Trait Anxiety; Child Anxiety Severity x 

Maternal Trait Anxiety; Child Diagnostic Category x Maternal Trait Anxiety. 

 

 Threat Faces 

 Low  

Maternal Trait Anxiety 

High  

Maternal Trait Anxiety 

 M (SD) M (SD) 

Child Anxiety Group   

    Anxious -8.34 (43) -0.54 (38) 

    Control  7.78 (44)  0.69 (36) 

Child Anxiety Severity   

    Low clinical anxiety (LCA) 3.06 (35) 9.58 (39) 

    High clinical anxiety (HCA)              -19.73 (48)            -10.09 (37) 

    Control (CON) 7.78 (44)            -14.13 (42) 

Child Diagnostic Category   

    Distress Disorder 6.67 (35) 21.73 (29) 

    Fear Disorder            -16.28 (45) -8.58 (40) 

    Control  7.78 (44)             -11.69 (42) 

 

 

Attention Bias for Happy Faces 

 Attentional bias for happy faces as a function of child group and child 

anxiety severity. The ANOVA examining the effect of group on children’s bias 

scores for happy faces was not significant (F < 1). However, there was a significant 

main effect of child anxiety severity, F (2,115) = 4.20, p = .017, ƞp² = .07. One 
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sample t-tests comparing mean happy bias scores to zero revealed the bias towards 

happy faces was significant for LCA children, t(29) = 3.04, p = .005, although happy 

bias scores for HCA and CON children did not differ significantly from zero (ps > 

.05).   Furthermore, as can be seen by the means displayed in Figure 7.4, 

comparisons revealed that HCA children showed a bias away from happy faces and 

this was significantly different from LCA children (p = .018) but not CON children 

(p = .08). The happy bias scores for LCA and CON children did not differ from each 

other (p = .95).  

  

Figure 7.4. Children’s mean attentional bias scores for happy faces in milliseconds 

(ms) as a function of child anxiety severity: low clinically anxious (LCA); high 

clinically anxious (HCA); control (CON).  

 

 Attentional bias for happy faces as a function of child diagnostic category. 

The ANOVA examining the effect of child diagnostic category on happy face bias 

scores was approaching signficance, F (2,114) = 2.82, p = .064, ƞp² = .05, reflecting a 

tendency for distress disorder children to show a bias towards happy faces relative to 

fear disorder children.  The means and standard deviations are presented in Table 

7.3.  
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Table 7.3.  

 
Children’s Mean Attentional Bias Scores and Standard Deviations on Congruent and 

Incongruent Trials for Happy Faces as a Function of Child Diagnostic Category. 

 

 Happy Faces 

 Bias Congruent 

Trials 

Incongruent 

Trials 

 M (SD) M (SD) M (SD) 

Child Diagnostic Category    

    Distress Disorder 20.91 (26) 524 (86) 545 (98) 

    Fear Disorder  -2.99 (44) 542 (108) 541 (103) 

    Control 8.45 (34) 527(90) 534 (99) 

 

 

 Attentional bias for happy faces as a function of child diagnostic category 

and anxiety severity. Figure 7.5 displays the means and standard errors. The 

analysis revealed a significant main effect of child diagnostic category and symptom 

severity, F (4,112) = 3.56, p = .009, ƞp² = .11. Pairwise comparisons showed that fear 

disorder children with high symptom severity showed a significant bias away from 

happy faces relative to LCA distress disorder children and CON children (ps < .05), 

who did not differ from each other (p > .05). Although there were no other group 

differences found, as can be seen by the means in Figure 7.5, all children except 

HCA fear disorder children directed their attention towards happy faces. One sample 

t-tests undertaken to determine the significance of the bias for each group, revealed 

that while LCA distress disorder children showed a significant bias towards happy 

faces, t(8) = 2.92, p = .019, mean happy bias scores for all other groups did not differ 

significantly from zero (ps > .05).  
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Figure 7.5. Children’s mean attentional bias scores for happy faces in milliseconds 

(ms) as a function of child diagnostic category and child anxiety severity: LCA 

distress disorder, HCA distress disorder, LCA fear disorder, HCA fear disorder, 

CON no disorder. 

 

 Influence of maternal trait anxiety on children’s attention bias for happy 

faces.  As in the analyses of threat faces, three separate ANOVAs were used to 

determine whether children’s attention bias for happy faces varied as a function of 

(a) child anxiety group and maternal trait anxiety; (b) child anxiety severity and 

maternal trait anxiety and (c) child diagnostic category and maternal trait anxiety. 

There were no significant main effects of maternal trait anxiety or interactions effects 

found (all Fs < 1). The means and standard deviations are displayed in Table 7.4. 

 Therefore, as in the analyses of children’s threat bias data, children’s 

attentional bias for happy faces varied as a function of diagnostic category and 

symptom severity but was not related to mothers’ anxiety. That is, HCA fear disorder 

children tended to direct their attention away from happy faces while LCA distress 

disorder children showed a significant bias towards happy faces.  
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Table 7.4 

Children’s Mean Attentional Bias Scores and Standard Deviations for Happy Faces as a 

Function of Child Anxiety Group x Maternal Trait Anxiety; Child Anxiety Severity x 

Maternal Trait Anxiety; Child Diagnostic Category x Maternal Trait Anxiety. 

 

 Happy Faces 

 Low  

Maternal Trait Anxiety 

High  

Maternal Trait Anxiety 

 M (SD) M (SD) 

Child Anxiety Group   

    Anxious 4.92 (37) 2.38 (44) 

    Control  4.38 (31) 11.29 (37) 

Child Anxiety Severity   

    Low clinical anxiety (LCA) 14.48 (33) 18.35 (28) 

    High clinical anxiety (HCA)   -5.42 (39)              -12.70 (51) 

    Control (CON) 4.38 (31) 11.30 (37) 

Child Diagnostic Category   

    Distress Disorder 16.73 (33)      25.09 (17)      

    Fear Disorder  -1.72 (38)      -3.80 (48)   

    Control 4.38 (31)      11.30 (37)          

 

Chapter Summary 

 Children’s attentional biases were examined in a conventional test environment 

using a visual probe task where threat and happy faces paired with neutral faces were 

presented for 500ms. The findings can be summarised as follows. 

 Contrary to the hypothesis, there was no effect of children’s anxiety group (i.e., 

anxious versus non-anxious) on attentional bias scores for threat faces. This contrasts 

prior studies that have found that anxious children show an attentional bias either 

towards or away from threat faces (e.g., Monk et al., 2006; Roy et al., 2008; Waters, 

Mogg, et al., 2008) relative to non-anxious children.  Similarly, contrary to the 

prediction,  there was no effect on attentional threat bias scores of anxiety symptoms 

severity on its own. This finding is also inconsistent with prior studies that have 

shown that attentional threat biases are enhanced in anxious children with high 
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symptom severity relative to less anxious and non-anxious children (e.g., Waters, 

Henry, et al., 2010; Waters, Mogg, et al., 2008).  

 However,  when attentional threat bias scores were examined as a function of 

child diagnostic category, fear disorder was associated with a bias away from threat, 

while distress disorder was associated with a bias towards threat. Consistent with the 

hypothesis and the findings in a community sample of similarly aged children 

(Salum et al., 2013), a bias away from threat faces was signficantly pronounced in 

fear disorder children with highest anxiety symptom severity compared to controls. 

In contrast to the prediction,  the same enhancement effect of anxiety symptom 

severity on a bias towards threat in distress disorder children was not found. 

However, non-significant findings in the present study may reflect on small numbers 

of the distress disorder child group when further divided according to anxiety 

symptom seveirty (n = 9), thus precluding an adequately powered analysis.  

 Further investigation of a happy bias revealed that distress disorder children 

showed a tendency to direct their attention towards happy faces, similar to the bias 

observed for threat faces. Moreover, a bias towards happy faces was significant in 

less anxious distress disorder children. Interestingly, Waters, Mogg, et al. (2008) 

found that in a sample of children with GAD and symptoms of social phobia, less 

anxious children tended to direct their attention away from happy faces, while 

severely anxious children showed a bias towards happy (and angry) faces.  An 

attention bias towards happy faces has also been observed in children with a range of 

anxiety disorders with high and low symptom severity and in non-anxious control 

children (e.g., Waters, Henry, et al., 2010).   

 In the present study, fear disorder children with high symptom severity showed a 

bias away from happy faces that differed significantly from controls, thus indicating 
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that these children may have a more generalised bias for emotional stimuli. Although 

the findings of the present study provide some preliminary evidence that a bias for 

happy faces appears to differ according to the symptomology associated with fear 

and distress disorders and level of anxiety symptom severity, more reserach is 

needed before firm conclusions can be made.  

 Contrary to the hypothesis, there was no influence of maternal trait anxiety on 

children’s attentional processing of threat or happy faces, suggesting  that children’s 

attention biases are underlying processes that reflect the child’s own anxiety and are 

unrelated to maternal anxiety. This is surpising given that a threat related attention 

bias has been observed in at children at risk of developing anxiety by virtue of 

having a parent with an anxiety disorder (e.g., Mogg et al., 2012). Thus, the non-

significant findings may partly reflect on the non-selected anxiety status of mothers 

in the current study.  

 Therefore, attentional biases for emotional information that operate at the early 

stages of information processing in clinically anxious children essentially occur as a 

function of the  child’s own anxiety and symptom severity. However, the direction of 

the bias for emotional faces appears to vary in accordance with diagnostic category. 

This thesis has provided preliminary evidence of associations away from emotional 

faces in clinically anxious children with fear disorders and towards emotional faces 

in distress disorder children. While attentional biases for both threat and happy faces 

appear to be modulated by the level of symptom severity, larger sample sizes are 

needed to elucidate the effect in children with distress and fear disorders. A more 

comprehensive discussion of these findings is presented in Chapter 10 of this thesis.  
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Chapter 8. Interpretation Bias Task 

 While attentional bias for threat is understood to be a fundamental process that 

occurs during the early stages of information processing, threat related interpretation 

bias has been found to operate at a later conceptual stage during conscious awareness 

(for review see Hadwin et al., 2006).  Threat interpretation bias has been consistently 

associated with anxiety in children, whereby a preference is given to negative 

interpretations of benign and mildly threatening information and there is an increased 

anticipation of negative emotions (Hadwin et al., 2006).  

 According to cognitive behaviour theory, the way in which individuals 

interpret information influences the way they feel and the way they act (Beck & 

Clark, 1997). Children with anxiety disorders are characterised by a rigid, persistent 

and biased interpretative style whereby they exaggerate the threat they perceive in 

benign situations, which leads to fear of those situations (Thompson, 2001). Biased 

interpretations of ambiguous emotional information is proposed to exacerbate 

anxious children’s emotional state, which in turn enhances threat based biases 

leading to a vicious maintaining cycle of anxiety (Taghavi, Moradi, Neshat-Doost, 

Yule, & Dalgleish, 2000). For example, one way anxious children learn to reduce 

their fear is to avoid or escape the situation, which is frequently accomplished with 

the assistance of parents. Over time, parents fall into a maladaptive pattern of 

anticipating distress in their anxious child and promoting avoidance as a way of 

reducing the children’s anxiety. However, this reinforces the child’s view that the 

world is a dangerous place and reduces opportunities for the child to learn coping 

strategies, thus perpetuating the cycle of anxiety (Rapee, 2001).  

 Assessment of interpretation bias in child anxiety studies has been undertaken 

using various experimental tasks and questionnaires. Most studies have relied on the 
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ambiguous stories paradigm, which is proposed to assess children’s threat 

interpretation bias of ambiguity. However, it has been suggested that the stories used 

in previous research are somewhat aversive (Bögels & Zigterman, 2000). This raises 

the possibility that the current interpretation bias literature may at least partially 

reflect on a threat bias, rather than an interpretation bias linked specifically to 

ambiguity in anxious children. Furthermore, prior research has tended to primarily 

rely on cognitive and emotional indices of children’s threat related interpretations. 

However, cognitions, emotions and actions are equally important components that 

underlie the cognitive behavioural approach to the understanding and treatment of 

anxiety disorders.    

 Various factors have been associated with children’s interpretation biases such 

as individual diagnosis type (e.g., Bögels et al., 2003). Based on cognitive and 

structural models of anxiety and recent child studies, there is emerging evidence that 

threat attentional bias in children is influenced by diagnostic category (i.e., fear 

disorder and distress disorder) (Salum et al., 2013). This suggests that the way in 

which anxious children process information is related to the type of anxious 

symptomology that underlie fear and distress disorders. Thus, the way children 

interpret information may also depend on whether they have a fear or a distress 

disorder. Anxiety related differences in information processing as a function of 

diagnostic category is not surprising, given that there are distinct cognitive, 

biological and neurophysiological markers that differentiate children with distress 

disorder and fear disorders (Clark, 2005). Moreover, there are some differences in 

the expression of anxiety among these disorders. For example, distress disorder 

children are characterised by high levels of pervasive subjective distress, which is 

generalised to a range of stimuli (e.g., worry about how well they are doing at school, 
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being kidnapped, making friends). However, children with fear disorders are 

characterised by high levels of autonomic arousal and persistent fear of clearly 

discernible, circumscribed objects or situations (e.g., fear of darkness, fear of 

separation from loved ones) (Muris, 2007). Despite the promising findings of 

differences in attention bias as a function of distress and fear disorder (Salum et al., 

2013), to the author’s knowledge, there have been no studies that have investigated 

the effect of diagnostic category on children’s interpretation bias.   

 Another correlate of children’s interpretation biases is maternal anxiety 

(Gifford et al., 2008).  However, research examining the association between these 

factors has been somewhat limited.  This is surprising, given that maternal anxiety is 

a risk factor for child anxiety, with higher rates of anxiety found in children of 

anxious versus non-anxious parents (Beidel & Turner, 1997), and the higher 

incidence of anxiety in parents of anxious children compared to the general 

population (Last et al., 1991).  

 While there is empirical support for an enhanced threat attention bias in 

anxious children as a function of increased levels of anxiety (e.g., Waters, Henry, et 

al., 2010), the influence of symptom severity on children’ interpretation biases has 

been less explored.  Thus, it remains unclear whether severely anxious children 

demonstrate similar impairments in their appraisal of emotional information to that 

observed for attention bias, relative to non-anxious children.  

Aims  

 A review of the extant literature has highlighted a potential methodological 

limitation in relation to the emotional content of ambiguous situations, used widely 

in previous research to assess interpretation bias in children (e.g., Bögels & 

Zigterman, 2000). Thus, this thesis aimed to address this limitation, by assessing 
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children’s interpretation bias using a primarily novel set of hypothetical positive, 

negative and neutral situations. These situations were developed to separate 

ambiguity from emotional value. In accord with cognitive models, that recognise 

anxiety consists of a complicated pattern of cognitive, emotional and behavioural 

changes (Beck & Clark, 1997), indices of children’s interpretation biases on these 

three dimensions were included. Moreover, based on findings for attention bias, this 

thesis aimed to extend on the current interpretation bias literature by examining  

whether anxious children differ in cognitive, emotional and behavioural biases as a 

function of child symptom severity and child diagnostic category. Moreover, given 

the associations found in recent studies between maternal anxiety and threat 

interpretations in anxious children, the influence of maternal trait anxiety was also 

examined.   

Hypotheses 

1) Anxious children will make greater threat interpretations of threat and neutral 

situations compared to non-anxious children. 

2) Anxious children with high symptom severity will make greater threat   

interpretations of threat and neutral situations relative to anxious children with 

low symptom severity and non-anxious children. 

3) Based on the propensity for distress disorder children to experience anxiety in 

response to a range of stimuli, it is hypothesised that distress disorder children 

will make more threat interpretations in threat and neutral situations compared 

to non-anxious children and fear disorder children.   

4) Anxious children of high trait anxious mothers will make greater threat 

 interpretations of threat and neutral situations compared to anxious and control 

children of low trait anxious mothers. 
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Method 

Participants 

 All of the original sample of 122 children aged between 7 and 12 years 

completed the task; 62 clinically anxious children (30 males; 32 females, M = 9.73 

years; SD =1.41) and 60 non-anxious control children (26 males; 34 females, M = 

9.75 years; SD =1.23).  The data of one child with a primary diagnosis of obsessive 

compulsive disorder (OCD) was removed from analyses involving diagnostic 

category, as it remains unclear whether OCD belongs to the distress or fear disorder 

category of internalising disorders(Seeley, Kosty, Farmer, & Lewinsohn, 2011) . See 

Chapter 6 for a comprehensive description of participant characteristics, the 

recruitment process, and the method used to divide children according to anxiety 

severity and diagnostic category, and mothers by trait anxiety. 

Development of the Task  

 The task is based on the paradigm used by Bögels and Zigterman (2000) where 

children were read ambiguous stories and asked what they would think, feel and how 

they would act in each situation. In the current study, participant’s cognitive, 

emotional and behavioural responses were assessed using 12 hypothetical situations. 

Of the 12 situations, one of the threat scenarios was adapted from the Bögels and 

Zigterman (2000) study and the remainder were developed by the author. Scenarios 

were chosen based on their applicability to children and each related to an event that 

children might encounter. As can be seen in Table 8.1, there were 4 explicitly 

positive, 4 neutral and 4 explicitly negative scenarios used in this task. 
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Table 8.1 

 
Situations Used to Assess Children’s Interpretation Biases 

 

Explicitly Positive Situations 

Your birthday is on the weekend and you are having a party. 

 

It is school holidays and you and your family are going away somewhere new. 

 

It is awards night at your school and you have been nominated for an award. 

 

You have done really well at your exams and your parents have organised a special 

surprise. 

Neutral Situations 

There is a big box sitting on your front step with your name on it. 

 

You are at the park with your mum and you notice a car that is driving past slow down. 

 

You are sitting under a tree in the backyard and you hear somebody calling out in the 

distance. 

 

You are driving to the shopping centre with your Mum and listening to the radio when the 

DJ announces there will be a news flash in a moment. 

Explicitly Aversive Situations 

You are at home by yourself and there is a knock on the door. 

 

The doctor has finished examining you and asks to speak to your mother in the next room. 

 

You are in a crowded shopping centre and stop to look at something, when you look around 

you can’t see your Mum. 

 

You walk home from school and arrive 20 minutes later than usual, and no one is home. 

 

 Prior to the commencement of the current study, the 12 scenarios were 

presented to a convenience sample of 7 postgraduate psychology students, who were 

asked to rate each scenario on a 5 point Likert scale according to: (a) valence from 0 

(very negative) to 4 (very positive), and (b) emotional arousal from 0 (not at all 

arousing) to 4 (very arousing). As can be seen by the mean valence and arousal 

ratings presented in Table 8.2, students rated negative situations as very negative and 

very arousing; neutral situations as neither positive or negative and mildly arousing; 

and positive situations as very positive and very arousing. Thus, all situations fell in 

their expected categories: (a) explicitly negative, (b) neutral, (c) explicitly positive. 
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Table 8.2 
 

Postgraduate Students Mean Valence and Arousal Ratings for Child Scenarios  

 

Category Valence
a
 Arousal

b 

Explicitly Negative 0.45 3.36 

Neutral 1.93 1.00 

Explicitly Positive 3.95 3.05 

Note:  

a  0 = very negative, 1 = somewhat negative, 2 = neither negative or positive, 3 = somewhat positive, 4 = very 

positive 

b 0 = not at all arousing, 1 = mildly arousing, 2 = neither arousing or not arousing, 3 = somewhat arousing, 4 = 

very arousing  

 

Procedure 

 Task administration procedure with children. Children were seated at a 

desk next to the author and told that they would be listening to some situations that 

might happen to children of a similar age to them and that they would be asked to 

imagine that the event described in each situation had happened to them.  Following 

the description of each scenario, participants were asked a series of questions to 

assess threat cognitions, emotions and behaviours based on questions used in prior 

research (Bögels & Zigterman, 2000).  

Children were instructed to indicate their cognitive and behavioural response 

in each situation by choosing one of two possible interpretations (one 

threatening/maladaptive and one non-threatening/adaptive). Children were then 

asked to indicate what feeling/s they would have in each situation described from a 

number of different emotions (i.e., happy, angry, guilty, sad, excited, calm/relaxed, 

worried/scared) and to rate how strongly they would experience those selected 

feelings.   
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  The following is an example of a hypothetical situation, questions and response 

options presented to children. 

Situation: “You are in a crowded shopping centre and stop to look at 

something, when you look around you can’t see your Mum”.  

 (1) What would you think in this situation?   

 (a) “She won’t be far away” or (b) “I am lost”  

(2) What would you do in this situation? 

 (a) “Look around for mum or go to the information counter” or 

(b)“Start to feel scared and cry” 

(3) How would you feel in this situation?  Children chose from the following  

      feelings options:  

 Happy, Angry, Guilty, Sad, Excited, Calm/Relaxed, Worried/Scared.   

(4) How .........(e.g., happy) would you feel? Children indicated the intensity of 

      any emotion endorsed on a 4-point rating scale ranging from: 

  (1) A little, (2) Somewhat, (3) Very much, to (4) Extremely.  

The author read each situation followed by the above questions and circled 

the child’s responses in a task booklet.  Children took approximately 15 minutes to 

complete the task, which was one of a number of questionnaire and experimental 

tasks undertaken over a two hour period.   

Data Screening, Response Definitions, and Statistical Analyses 

 Prior to the analyses, the data were screened for outliers and extreme scores. 

On the expected emotions variable, four outliers were evident in the low clinically 

anxious group.  Each outlier was removed individually and the distribution 

reassessed. As these scores had a significant impact on the distribution, they were 
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removed from the analyses of expected emotion accuracy and emotion intensity. The 

data of all other variables were found to be within the normal ranges.  

Response Definitions  

Threat interpretations. Participants chose either a threatening or non-

threatening cognitive response in each of the 12 hypothetical situations (i.e., 4 

positive, 4 neutral, 4 negative). Maladaptive cognitions were assigned a value of 1 

and adaptive cognitions were given a value of 0.  Scores were summed to produce a 

total threat score (range 0-4) for each condition (positive; neutral; negative). The 

dependent variable in the analysis of participant’s cognitions was threat 

interpretations with higher scores indicating more frequent threat interpretations.   

Accurate emotions. Consistent with Bögels and Zigterman (2000), 

correlations between emotions were assessed prior to analyses. However, unlike the 

Bögels and Zigterman (2000) study, sad and worried/scared were the only two of the 

four negative emotions (i.e., angry, guilty, sad, worried/scared) found to be 

significantly correlated (r = .55, p < .0001). Therefore sad and worried/scared were 

averaged to produce one threat emotion score, while angry and guilty were not 

included in further analyses due to very low endorsement of these feelings in both 

groups of children. There were no significant differences in the endorsement of these 

feelings between groups (all Fs < 1). There was a significant correlation found 

between the emotions of happy and excited (r = .57, p < .0001), which were averaged 

to one positive emotion score. The sum of calm/relaxed emotion constituted the calm 

emotion score. 

The dependent variable in the analysis of participant’s emotions across 

scenarios was expected emotion accuracy, which was endorsement of the expected 

feeling in each condition (e.g., positive emotion in the positive condition, threat 
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emotion in the threat condition and neutral emotion in the neutral condition). Accurate 

emotions were assigned a value of 1 and other emotions a value of 0. Scores were 

summed to produce a total accurate emotions score (range 0-4) for each condition. 

Higher scores indicated greater accuracy in emotion selection.  

Emotion intensity. Emotion intensity was the dependent variable in the 

analysis of intensity of accurate emotions endorsed in the scenarios. A mean ‘feeling 

intensity’ was calculated for each situation type for the expected feeling (i.e., mean 

positive emotion intensity for positive situations, mean calm/relaxed emotion 

intensity for neutral situations and mean threat emotion intensity for negative 

situations). Mean emotion intensity scores ranged from 1) A little to (4) extremely, 

with higher scores indicating greater emotion intensity.  

 Maladaptive behaviour. Participants selected one of two behavioural 

responses, either maladaptive or adaptive, for each of the 12 situations. Maladaptive 

behavioural responses were given a value of 1 and adaptive behaviours a value of 0. 

Maladaptive responses were summed to produce a total maladaptive behaviour score 

in each condition (range 0-4). The dependent variable in the analysis of participant’s 

behaviours was maladaptive behaviour with higher scores reflecting more 

maladaptive behaviours (e.g., start to feel scared and cry).  

Statistical Analyses 

 Cognitive, emotional and behavioural responses by children were analysed 

separately using repeated measures analyses of variance (ANOVAs). The between 

subjects variables used to analyse children’s data were: child group (anxious, 

control); children’s anxiety severity (low clinical anxiety: LCA, high clinical 

anxiety: HCA, control: CON), child diagnostic category (distress disorder, fear 

disorder, control) child diagnostic category severity (LCA distress disorder, HCA 



THREAT RESPONDING IN CHILD ANXIETY                                                   166 
 

 

distress disorder, LCA fear disorder, HCA fear disorder, CON no disorder) and 

maternal trait anxiety (low trait anxiety, high trait anxiety). For all analyses, the 

within subjects variable was condition (positive, threat, neutral).  

 When there were violations of sphericity in the analyses, the Huynh-Felt 

correction was reported. Bonferroni corrections were used for analyses that involved 

multiple comparisons. Partial eta squared (η
2
) was calculated as a measure of effect 

size using the following interpretive guidelines as suggested by Cohen (1988): small 

η
2 

= .01; medium η
2
 = .06; and large η

2 
= .16. 

Results 

Cognitive Interpretations 

Children’s threat interpretations as a function of child anxiety group. 

 Hypothesis 1.1. Anxious children will make more threat interpretations of 

neutral and threat situation, but not positive situations, compared to control 

children.  

  A 2 group (ANX:CON) x 3 condition (positive, threat, neutral) repeated 

measures ANOVA revealed a significant main effect of condition, F (1.66, 199) = 

87.19, p < .001, ƞp² = .42. As illustrated by the means presented in Figure 8.1, all 

children judged threat situations to be significantly more threatening compared to 

positive and neutral situations, and judged neutral situations as more threatening than 

positive situations (p’s < .001).  However, the main effect of group and the two-way 

interaction between condition and group were not significant (Fs < 1), indicating 

that, contrary to the prediction, threat interpretations of anxious and control children 

did not differ significantly in threat and neutral situations.  
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Figure 8.1. Children’s threat interpretations as a function of group: anxious (ANX) 

versus control (CON) and condition (positive; threat; neutral). 

 

 Children’s threat interpretations as a function of child anxiety severity.  

Hypothesis 1.2. High clinically anxious children will make significantly more threat 

interpretations of neutral and threat situations relative to children with low clinical 

anxiety and control children.   

  A 3 child anxiety severity (HCA; LCA; CON) x 3 condition (positive, threat, 

neutral) ANOVA revealed a significant main effect of condition, F (1.68, 199) = 

85.59, p < .001, ƞp² = .42 and of child anxiety severity, F (2, 119) = 8.34, p < .001, 

ƞp² = .12, which were subsumed by a significant condition x child anxiety severity 

interaction, F (4, 238) = 2.89, p = .023, ƞp² = .05. As can be seen by the means 

presented in Figure 8.2, follow up comparisons revealed that HCA children made 

significantly more threat interpretations in the threat condition compared to LCA (p 

= .002) and CON children (p = .009) who did not differ significantly from each other 

(p > .05).  However, the hypothesis was only partially supported as there were no 

significant differences in children’s threat interpretation bias in the neutral condition 

as a function of anxiety severity (all ps > .05).  
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Figure 8.2. Children’s threat interpretations as a function of child anxiety severity: 

low clinical anxiety (LCA); high clinical anxiety (HCA); control (CON) and 

condition (positive; threat; neutral). 

 

 Children’s threat interpretations as a function of child diagnostic 

category.  Hypothesis 1.3. Distress disorder children will make more threat 

interpretations of neutral and threat situations relative to fear disorder children and 

control children. 

 The means and standard errors are displayed in Figure 8.3. The 3 child 

diagnostic group (distress disorder; fear disorder; control) x 3 condition (positive, 

threat, neutral) ANOVA again showed a significant main effect of condition, F (1.68, 

198) = 74.41, p < .001, ƞp² = .39. However, the main effect of child diagnostic 

category and the child diagnostic category x condition interaction were not 

significant (F values < 1), indicating no support for the hypothesis. 
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Figure 8.3. Children’s threat interpretations as a function of child diagnostic category 

(CON; distress disorder; fear disorder) and condition (positive; threat; neutral). 

 

 Children’s threat interpretations as a function of child diagnostic category 

and anxiety symptom severity. Hypothesis 1.4. High clinically anxious distress 

disorder children will make the most threat interpretations of neutral and threat 

situations relative to fear disorder children and control children. 

 A 5 child diagnostic category severity (LCA distress disorder; HCA distress 

disorder; LCA fear disorder; HCA fear disorder; CON) x 3 condition (positive, 

threat, neutral) ANOVA revealed a significant main effect of condition, F (1.70, 197) 

= 64.10, p < .0001, ƞp² = .36 and of child diagnostic category severity, F (4, 116) = 

5.07, p = .001, ƞp² = .15. Contrary to the prediction, HCA distress disorder children 

did not differ significantly from CON children (p > .05). However, as can be seen by 

the means presented in Figure 8.4,  HCA fear disorder children showed an increased 

threat bias across conditions, making significantly more threat interpretations relative 

to LCA fear disorder children (p < .001) and CON children (p = .002). No other 

comparisons were significant (ps > .05). 
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Figure 8.4. Children’s threat interpretations as a function of child diagnostic category 

and symptom severity (CON; LCA distress disorder; HCA distress disorder; LCA 

fear disorder; HCA fear disorder) and condition (positive; threat; neutral). 

 

Exploratory Analyses 

 Influence of child factors and maternal trait anxiety on children’s threat 

interpretation biases.  Exploratory analyses using separate repeated measures 

ANOVAs were undertaken to examine children’s threat interpretation bias as a 

function of: (a) child anxiety group and maternal trait anxiety; (b) child anxiety 

severity and maternal trait anxiety; (c) child diagnostic category and maternal trait 

anxiety. The results revealed no significant main or interaction effects effects (all F 

values < 1).   

In summary, consistent with the hypothesis, anxious children with high 

symptom severity made significantly more threat interpretations of threat situations 

relative to less anxious and non-anxious children. However, contrary to the 

prediction, children with fear disorders and high symptom severity made 

significantly more threat interpretations in all three conditions relative to non-
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anxious control children and fear disorder children with low symptom severity.   

There was no additional influence of maternal trait anxiety on children’s threat 

cognitions, indicating that variations in children’s threat interpretation bias occur as a 

function of the child’s diagnostic category and symptom severity.  

Emotion Interpretation 

 Children’s expected emotion and emotion intensity as a function of child 

anxiety group. Hypothesis 2.1. Anxious children will be less accurate in identifying 

the expected emotion in neutral situations and will experience stronger expected 

emotion intensity in neutral and threat situations relative to control children. 

 Expected emotion Accuracy. The 2 group (ANX:CON) x 3 condition 

(positive; threat; neutral) ANOVA used to examine children’s expected emotion 

accuracy, revealed a significant main effect of condition, F (1.70, 197) = 201.66, p < 

.001, ƞp² = .63. As can be seen by the means in Figure 8.5, all children showed 

significantly greater expected emotion accuracy in positive situations relative to 

threat and neutral situations and greater accuracy in negative than neutral situations. 

  Although the main effect of child group was not significant (F < 1.7), there 

was a significant two-way interaction between group and condition, F (2, 232) = 

7.48, p = .001, ƞp² = .06. Pairwise comparisons revealed that, in support of the 

hypothesis, anxious children were significantly less accurate in identifying the 

expected emotion of calm/relaxed in neutral situations relative to controls (p = .003).  

 Further investigation of whether anxious children chose the less adaptive 

emotions of sad/worried/scared in neutral situations relative to controls was 

investigated using an independent groups t-test. The results showed there was no 

significant group difference in children’s report of maladaptive feelings, t(116) = .99, 

p = .32. This indicated that when children failed to select the expected feeling of 
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calm/relaxed in neutral situations, there was no other alternative emotion that 

anxious children were more likely to choose. 

   

  

Figure 8.5. Children’s expected emotion accuracy in the positive, threat and neutral 

conditions as a function of group: ANX vs CON. 

 

 

 Accurate emotion intensity. The means and standard errors are presented in 

Figure 8.6. The analyses of children’s emotion intensity had smaller participant 

numbers, as in order for a child’s data to be included, the child had to select the 

expected feeling type (e.g., threat emotion in the threat condition). The 2 group 

(ANX; CON) x 3 condition (positive, threat, neutral) ANOVA revealed a significant 

main effect of condition, F (1.90, 140) = 95.61, p < .001, ƞp² = .56, indicating that 

children experienced significantly stronger emotions in positive situations compared 

to both threat and neutral situations (ps < .001), and similar emotions in neutral than 

threat situations (p = .08). The interaction between group and condition was also 

significant, F (2, 148) = 3.27, p = .041, ƞp² = .04. In partial support of the hypothesis, 

follow up comparisons revealed that in the threat condition (but not the neutral 
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condition), anxious children had significantly stronger emotions relative to controls 

(p = .03).  

 

Figure 8.6. Children’s expected emotion intensity in the positive, threat and neutral 

conditions as a function of group: ANX versus CON. 

 

 

Children’s expected emotions and emotion intensity as a function of child 

 anxiety severity.  Hypothesis 2.2. High clinically anxious children will show the 

lowest accuracy in expected emotion in neutral situations relative to children with 

low clinical anxiety and control children and will also have the highest expected 

emotion intensity in neutral and in threat situations. 

 Expected emotion accuracy. The means and standard errors are displayed in 

Figure 8.7.  The 3 child anxiety severity (high clinically anxious, HCA; low 

clinically anxious, LCA; control, CON) x 3 condition (positive, threat, neutral) 

repeated measures ANOVA again revealed a significant main effect of condition, F 

(1.68, 193) = 204.14, p < .001, ƞp² = .64, which was subsumed by a significant two-

way interaction between condition and children’s anxiety severity, F (4, 230) = 5.41, 

p < .001, ƞp² = .09. Contrary to the hypothesis, post hoc comparisons revealed that in 

the neutral condition, low clinically anxious children (but not high clinically anxious 
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children) were significantly less accurate in identifying the expected emotion relative 

to control children (p = .001). There were no other significant group results found (ps 

> .05). 

  

Figure 8.7. Children’s expected emotion accuracy in positive, threat and neutral 

conditions as a function of children’s anxiety severity: LCA versus HCA versus 

CON. 

 

 Accurate emotion intensity. A 3 child anxiety severity (HCA; LCA; CON) x 

3 condition (positive, threat, neutral) ANOVA used to examine children’s emotion 

intensity again revealed a significant main effect of condition, F (1.89, 138) = 78.51, 

p < .001, ƞp² = .52. There was also a significant two way interaction between 

condition and children’s anxiety severity, F (4,146) = 3.20, p = .015, ƞp² = .08. As 

can be seen in Figure 8.8, further analysis showed partial support for the prediction, 

as HCA children reported significantly stronger emotions in threat situations relative 

to LCA (p = .038) and CON children (p = .004) who did not differ from each other (p 

= 1.0). Contrary to the hypothesis, all children experienced similar emotion intensity 

in neutral situations (ps > .05). There were no other significant results found. 
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Figure 8.8. Children’s mean expected emotion intensity scores in positive, threat and 

neutral conditions as a function of children’s anxiety severity: LCA versus HCA 

versus CON. 

 

 

Children’s expected emotion accuracy and emotion intensity as a function 

of child diagnostic category. Hypothesis 2.3.  Distress disorder children will be less 

accurate in identifying the expected emotion in neutral situations and will experience 

stronger expected emotion intensity in neutral and threat situations relative to 

control children. 

Expected emotion accuracy. The 3 child diagnostic category (distress disorder, 

fear disorder, control) x 3 condition (positive, threat, neutral) repeated measures 

ANOVA revealed a significant main effect of condition, F (1.7, 194) = 167.29, p < 

.001, ƞp² = .59, which was subsumed by a significant two-way interaction between 

condition and child diagnostic category, F (4, 228) = 3.77, p = .005, ƞp² = .06. As can 

be seen by the means displayed in Figure 8.9, further comparisons revealed that 

contrary to the hypothesis, fear disorder children had significantly lower emotion 

accuracy in the neutral condition relative to control children (p = .01). There were no 

other significant results found (p’s > .05).  
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Figure 8.9. Sum of children’s expected emotion accuracy in positive, threat and 

neutral conditions as a function of child diagnostic category: CON: distress disorder: 

fear disorder. 

 

Accurate emotion intensity. Children’s mean emotion intensity scores and 

standard errors are presented in Figure 8.10. The 3 child diagnostic category (distress 

disorder, fear disorder, control) x 3 condition (positive, threat, neutral) ANOVA used 

to assess children’s emotion intensity showed as in previous analyses there was a 

significant main effect of condition, F (1.9, 139) = 68.95, p < .001, ƞp² = .50. 

However, there was no support found for the hypothesis as there were no other 

significant or interaction effects found (Fs < 1.64). 
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Figure 8.10. Children’s expected emotion intensity in positive, threat and neutral 

conditions as a function of child diagnostic category: CON: distress disorder: fear 

disorder. 

 

Children’s expected emotion accuracy and emotion intensity as a function 

of child diagnostic category and symptom severity. Hypothesis 2.4.  Children with 

distress disorder and high symptom severity will be the least accurate in identifying 

the expected emotion and will have the highest emotion intensity in neutral situations 

relative to control children. 

Expected emotion accuracy. A 5 child diagnostic category severity (LCA 

distress disorder, HCA distress disorder, LCA fear disorder, HCA fear disorder, 

CON control) x 3 condition (positive, threat, neutral) repeated measures ANOVA 

showed a significant main effect of condition, F (1.7, 191) = 146.77, p < .001, ƞp² = 

.57. There was also a significant two-way interaction between condition and child 

diagnostic category symptom severity, F (8, 191) = 2.71, p = .007, ƞp² = .09. 

Contrary to the prediction, in the neutral condition, fear disorder children with low 

symptom severity had significantly lower emotion accuracy relative to control 

children (p = .033), who did not differ from any other group of children (p’s > .05). 
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Children’s mean emotion accuracy scores and standard errors are displayed in Figure 

8.11. 

 

Figure 8.11. Sum of children’s expected emotion accuracy in positive, threat and 

neutral conditions as a function of child diagnostic category symptom severity (LCA 

distress disorder: HCA distress disorder: LCA fear disorder: HCA fear disorder: 

CON). 

 

Accurate emotion intensity. The 5 child diagnostic category severity (LCA 

distress disorder, HCA distress disorder, LCA fear disorder, HCA fear disorder, 

CON control) x 3 condition (positive, threat, neutral) repeated measures ANOVA 

showed a significant main effect of condition,  F (1.9, 137) = 52.74, p < .001, ƞp² = 

.43.  However, there was no support found for Hypothesis 2.4, as there were no 

further significant differences found (Fs < 1.5). Children’s mean emotion intensity 

scores and standard errors are presented in Figure 8.12. 
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Figure 8.12. Children’s mean expected emotion intensity scores in positive, threat 

and neutral conditions as a function of child diagnostic category symptom severity: 

(LCA distress disorder: HCA distress disorder: LCA fear disorder: HCA fear 

disorder: CON). 
  

Exploratory Analyses 

 Exploratory analyses using six separate repeated measures ANOVAs were 

undertaken to examine differences in children’s expected emotion and emotion 

intensity as a function of (a) child anxiety group and maternal trait anxiety; (b) child 

anxiety severity and maternal trait anxiety; (c) child diagnostic category and maternal 

trait anxiety. The analyses of emotion accuracy and intensity as a function of 

diagnostic category severity and maternal trait anxiety were not undertaken due to 

small participant numbers when groups were further divided in accordance with 

these independent variables (n = 9). The results of each of theses analyses are 

presented below. 

 Children’s expected emotion and emotion intensity as a function of child 

anxiety group and maternal anxiety.  

 Expected emotion accuracy. Children’s mean emotion accuracy scores and 

standard errors are displayed in Figure 8.13. As in the analyses for Hypothesis 2.1, 
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the 2 group (ANX; CON) x 2 maternal trait anxiety (high HTA; low LTA) x 3 

condition (positive, threat, neutral) ANOVA revealed a significant main effect of 

condition, F (1. 7, 195) = 193.74, p < .001, ƞp² = .63, and a significant group x 

condition interaction, F (2, 226) = 4.51, p = .002, ƞp² = .05. The group x maternal 

trait anxiety interaction was also significant, F (1, 113) = 7.78, p = .006, ƞp² = .06, 

which indicated that regardless of condition, anxious children of high trait anxious 

mothers had significantly lower emotion accuracy relative to control children of high 

trait anxious mothers (p = .005). No other significant results were found.     

  

Figure 8.13. Children’s expected emotion accuracy in positive, threat and neutral 

conditions as a function of child group (ANX; CON) and maternal trait anxiety 

(HTA versus LTA). 

 

 Accurate emotion intensity. A 2 group (ANX; CON) x 2 maternal trait 

anxiety (HTA; LTA) x 3 condition (positive, threat, neutral) ANOVA showed a 

significant main effect of condition, F (1.92, 144) = 91.46, p < .001, ƞp² = .55. 

However, there were no other significant results found (all Fs < 2.6). Therefore, as 

can be seen by the means displayed in Figure 8.14, contrary to the prediction, 
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emotion intensity of ANX children did not differ to that of CON children in neutral 

and threat situations as a function of maternal trait anxiety.   

  

Figure 8.14. Children’s expected emotion intensity in positive, threat and neutral 

conditions as a function of child group (ANX; CON) and maternal trait anxiety 

(HTA versus LTA). 

 

 

 Children’s expected emotion and emotion intensity as a child anxiety 

severity and maternal anxiety.   

 Expected emotion accuracy. Figure 8.15 displays children’s mean emotion 

accuracy scores and standard errors. A 3 child anxiety severity (LCA; HCA; CON) x 

2 maternal anxiety (high HTA; low LTA) x 3 condition (positive, threat, neutral) 

repeated measures ANOVA showed that the three-way interaction between child 

anxiety severity, maternal trait and condition was not significant (F < 1). There was, 

however, a significant child anxiety severity x maternal trait anxiety interaction, F (2, 

111) = 4.50, p = .013, ƞp² = .07. Pairwise comparisons revealed that HCA children of 

high trait anxious mothers reported significantly lower expected emotion accuracy 

across all conditions relative to CON children of HTA mothers (p = .043). There 

were no further significant results found (ps > .05). 
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Figure 8.15. Children’s expected emotion accuracy in the positive, threat and neutral 

conditions as a function of child anxiety severity (LCA versus HCA versus CON) 

and maternal trait anxiety: (LTA versus HTA). 

 

 Accurate emotion intensity. The 3 child anxiety severity (HCA; LCA; CON) x 

2 maternal trait anxiety (high HTA; low LTA) x condition (positive; threat; neutral) 

repeated measures ANOVA revealed a significant main effect of condition, F (1.98, 

137) = 79.01, p < .001, ƞp² = .52 and a significant condition x children’s anxiety 

severity interaction, F (4, 146) = 3.53, p = .009, ƞp² = .09. As in the analysis of 

Hypothesis 2.2, HCA children were again found to have significantly greater 

emotion intensity in the threat condition relative to LCA (p = .047) and CON 

children (p = .005). However, as is demonstrated by the means in Figure 8.16 the 

interaction between condition, children’s anxiety severity and maternal trait anxiety 

was not significant. There were no other significant main effects or interactions 

found (all Fs < 1). Therefore, whereas accuracy in expected emotions is influenced 

by maternal trait anxiety and chid anxiety severity, children’s emotion intensity 
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varies as a function of their own anxiety symptom severity and is not influenced by 

maternal trait anxiety. 

     

Figure 8.16. Children’s expected emotion intensity in the positive, threat and 

neutralconditions as a function of child anxiety severity (LCA; HCA; CON) and 

maternal trait anxiety (LTA; HTA). 

 

 

Children’s expected emotion accuracy and emotion intensity as a function 

of child diagnostic category and maternal trait anxiety.  

Expected emotion accuracy. The means and standard errors are presented in 

Figure 8.17. A 3 child diagnostic category (CON; distress disorder; fear disorder) x 2 

maternal trait anxiety (high HTA; low LTA) x 3 condition (positive, threat, neutral) 

repeated measures ANOVA again revealed a significant main effect of condition,  F 

(1.74, 190) = 155.30, p < .001, ƞp² = .058 and a significant condition x diagnostic 

category interaction,  F (4, 220) = 3.15, p = .015, ƞp² = .05 which is consistent with 

that reported in prior analyses. There was also a significant maternal trait anxiety x 

child diagnostic category interaction, F (2, 110) = 3.85, p = .024, ƞp² = .065. Follow 

up comparisons showed that fear disorder children of HTA mothers had significantly 
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lower emotion accuracy in all situations compared to CON children of HTA mothers 

(p = .013). There were no other significant results found.  

   

  

Figure 8.17. Children’s expected emotion accuracy in the positive, threat and neutral 

conditions as a function of child diagnostic category: (CON; Distress Disorder; Fear 

Disorder) and maternal trait anxiety (HTA; LTA). 

  

 Expected emotion intensity. A 3 child diagnostic category (CON; distress 

disorder; fear disorder) x 2 maternal trait anxiety (HTA; LTA) x 3 condition 

(positive, threat, neutral) repeated measures ANOVA showed a significant main 

effect of condition, F (2, 136) = 64.11, p < .001, ƞp² = .48, indicating that children 

had significantly greater emotion intensity in the positive condition relative to the 

threat and neutral conditions (ps < .001), although did not differ in their emotion 

intensity in the threat and neutral conditions (p = .061).  Children’s mean emotion 

intensity scores and standard errors are displayed in Figure 8.18. There were no other 

significant effects found (all Fs < 1).  
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Figure 8.18. Children’s mean expected emotion intensity in the positive, threat and 

neutral conditions as a function of child diagnostic category: (CON; distress disorder; 

fear disorder) and maternal trait anxiety (HTA; LTA). 

    

Behaviour Interpretation 

 Children’s maladaptive behaviour as a function of children’s anxiety.  

 Hypothesis 3.1. Anxious children will choose more maladaptive behaviours 

(i.e., scared, worried, sad) in neutral and threat situations compared to control 

children.  

 Figure 8.19 displays the means and standard errors. The 2 group (ANX; CON) 

x 3 condition (positive, threat, neutral) repeated measures ANOVA revealed a 

significant main effect of condition, F (2,240) = 161.81, p < .001, ƞp² = .57, which 

reflected that relative to positive situations, all children selected more maladaptive 

behaviours in threat and neutral situations (ps < .001), which did not differ from each 

other (p > .05). However, there was no support found for the hypothesis, as the main 

effect of group and the group x condition interaction were found to be non-

significant (F values < 1).  
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Figure 8.19. Children’s maladaptive behaviours in the positive, threat and neutral 

conditions as a function of group: (ANX; CON). 

 

 

 Children’s maladaptive behaviour as a function of child anxiety severity.  

Hypothesis 3.2. High clinically anxious children will select more maladaptive 

behaviours in neutral situations relative to children with low clinical anxiety and 

control children.   

 The 3 child anxiety severity (HCA; LCA; CON) x 3 condition (positive; threat; 

neutral) repeated measures ANOVA showed a significant main effect of condition, F 

(2,238) = 147.17, p < .001, ƞp² = .55. There was also a significant main effect of 

child anxiety severity, F (2,119) = 9.05, p < .001, ƞp² = .13. In support of the 

hypothesis, HCA children chose significantly more maladaptive behaviours across 

all three conditions compared to LCA (p < .001) and CON children (p = .005), who 

did not differ from each other (p > .05). The means and standard errors are displayed 

in Figure 8.20. There were no other significant results found.  
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Figure 8.20. Children’s maladaptive behaviours in positive, threat and neutral 

situations as a function of children’s anxiety severity: (LCA; HCA;CON). 

 

 

 Children’s maladaptive behaviour as a function of child diagnostic category. 

Hypothesis 3.3. Distress disorder children will choose more maladaptive behaviours 

(i.e., scared, worried, sad) in neutral and threat situations compared to fear disorder 

and control children.  

 A 3 child diagnostic category (CON; Distress Disorder; Fear Disorder) x 3 

condition (positive, threat, neutral) repeated measures ANOVA again revealed a 

significant main effect of condition, F (2,236) = 119.62, p < .0001, ƞp² = .50. There 

was also a significant main effect of child diagnostic category, F (2,118) = 3.31, p = 

.04, ƞp² = .05. As can be seen by the means presented in Figure 8.21, contrary to the 

prediction, fear disorder children selected significantly more maladaptive behaviours 

compared to distress disorder (p = .021) and CON children (p = .05). The condition x 

child diagnostic category interaction was not significant (p = .32). 
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Figure 8.21. Children’s maladaptive behaviours in the positive, threat and neutral 

conditions as a function of child diagnostic category (CON; Distress Disorder; Fear 

Disorder)   

 

 

 Children’s maladaptive behaviour as a function of child diagnostic 

category severity. Hypothesis 3.4. High clinically anxious distress disorder children 

will choose the most maladaptive behaviours (i.e., scared, worried, sad) in neutral 

situations and threat relative to other children. 

 A 5 child diagnostic category severity (LCA Distress Disorder; HCA Distress 

Disorder; LCA Fear Disorder; HCA Fear Disorder; CON) x 3 condition (positive; 

threat; neutral) repeated measures ANOVA revealed that, as in previous analyses, a 

significant main effect of condition was found, F (2,230) = 96.44, p < .0001, ƞp² = 

.46. There was also a significant main effect of child diagnostic category severity, F 

(4, 115) = 7.04, p < .001, ƞp² = .20, although the interaction was not significant (p = 

.12). Contrary to the prediction, and as indicated by the means in Figure 8.22, HCA 

fear disorder children chose significantly more maladaptive behaviours relative to 

LCA fear and LCA distress disorder children and CON children (ps < .01), but did 
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not differ from HCA distress disorder children (p = .068). There were no other 

significant results found. 

 

  
 

Figure 8.22. Children’s maladaptive behaviours in the positive, threat and neutral 

conditions as a function of child diagnostic category severity (LCA Distress 

Disorder; HCA Distress Disorder; LCA Fear Disorder; HCA Fear Disorder; CON). 

 

 

Exploratory Analyses 

Influence of child factors and maternal trait anxiety on children’s 

maladaptive behaviours. Three separate repeated measures ANOVAs were 

employed to examine children’s maladaptive behaviour across conditions as a 

function of (a) child anxiety group and maternal trait anxiety; (b) child anxiety 

severity and maternal trait anxiety; (c) child diagnostic category and maternal trait 

anxiety. There was no analysis of child diagnostic category severity and maternal 

trait anxiety due to small participant numbers in each group when divided in accord 

with these variables.  

 The results of the above set of analyses revealed no significant main or 

interaction effects (F values < 1), reflecting that children’s maladaptive behaviours 
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were not further influenced by maternal trait anxiety when combined with children’s 

anxiety, child anxiety severity and child diagnostic category. The means and standard 

deviations of these analyses are presented below in Table 8.4.  

Table 8.4 
The Means and Standard Deviations of Children’s Maladaptive Behaviour Across  

Conditions as a Function of Child Anxiety Group and Maternal Trait Anxiety (MTA): Child 

Anxiety Severity and MTA: Child Diagnostic Category and MTA. 

 

                                                                             Maladaptive Behaviour 

 High  

Maternal Trait Anxiety 

(HTA) 

Low  

Maternal Trait Anxiety 

(LTA) 

 Condition Positive Threat Neutral Positive Threat Neutra

l 

  M 

(SD) 

M 

(SD) 

M 

(SD) 

M 

(SD) 

M 

(SD) 

M 

(SD) 

 

Child Anxiety Group: 

   Anxious 0.47 

(0.56) 

2.03 

(0.87) 

2.05 

(0.95) 

0.50 

(0.74) 

1.89 

(0.92) 

1.93 

(1.01) 

 

   Control 0.28 

(0.54) 

1.88 

(0.88) 

1.84 

(0.94) 

0.44 

(0.66) 

1.82 

(0.57) 

2.09 

(0.99) 

 

Child Anxiety Severity Group: 

   Low Clinical Anxiety 0.44 

(0.63) 

1.56 

(0.63) 

1.62 

(0.96) 

0.35 

(0.50) 

1.57 

(0.85) 

1.71 

(0.99) 

 

   High Clinical Anxiety  0.50 

(0.51) 

2.44 

(0.85) 

2.44 

 (0.78) 

0.64 

(0.93) 

2.21 

(0.89) 

2.14 

(1.03) 

 

   Control 0.28 

(0.54) 

1.88 

(0.74) 

1.84 

(0.94) 

0.44 

(0.66) 

1.82 

(0.57) 

2.09 

(0.99) 

 

Child Diagnostic Category: 

   Distress Disorder 

 

0.43 

(0.53) 

2.14 

(0.90) 

1.86 

(0.90) 

0.36 

(0.50) 

1.64 

(0.81) 

1.27  

(0.90) 

   Fear Disorder 

 

0.46 

(0.58) 

2.04 

(0.87) 

2.11 

(0.99) 

0.58 

(0.87) 

2.06 

(0.97) 

2.35 

(0.86) 

   Control 0.28 

(0.54) 

1.88 

(0.74) 

1.84 

(0.94) 

0.44 

(0.66) 

1.82 

(0.57) 

2.09 

(0.99) 
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Associations between Attention and Interpretation Biases  

 Bivariate correlation analyses were conducted between children’s attentional 

threat bias and interpretation threat biases for cognitions, emotions and behaviour. 

There was a significant negative correlation found between anxious children’s 

cognitive threat appraisals and attention threat bias (r = -.32, p = .01). Examination 

of the scatter plot in Figure 8.23 shows that a bias towards threat, reflected by 

positive scores, was associated with lower threat appraisals by anxious children.  

Therefore, negative attention bias scores, indicating a bias away from threat, are 

associated with greater threat appraisals. 

 

 

 

Figure 8.23. Scatterplot of the correlation between anxious children’s attentional bias 

scores and threat appraisals across conditions (positive, threat, neutral).  
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Similarly, as can be seen by the distribution of scores on the scatterplot in 

Figure 8.24., maladaptive behaviours were negatively correlated with attention bias 

in anxious children (r = -.40, p = .001), indicating that more positive attention bias 

scores were associated with less maladaptive behaviours. However, the correlations 

between attention bias and emotion accuracy and between attention bias and emotion 

intensity were not significant (ps > .05).  

 

 

Figure 8.24. Scatterplot of the correlation between anxious children’s attentional bias 

scores and maladaptive behaviours across conditions (positive, threat, neutral).  

 

 Further correlational analyses revealed a strong positive association between 

cognitive appraisals and maladaptive behaviours (r = .60, p < .001), indicating that 

the more threatening appraisals anxious children made in all situations, the more 

maladaptive were their behavioural responses.  There was no significant relationship 

found between anxious children’s cognitive appraisals and emotion accuracy and 
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intensity or between maladaptive behaviours and emotion accuracy and intensity. 

However, there was a positive correlation found between these two emotion 

variables  (r = .47, p < .001), reflecting that the more accurate anxious children were 

in knowing how to feel in situations (e.g., happy, scared), the greater was the 

intensity of that emotion.  

Chapter Summary 

 A summary of the findings of the interpretation bias task are presented in the 

following order: cognitive, emotional, and behavioural interpretations. 

 Threat interpretation. All children evaluated threat and neutral situations as 

more threatening than positive situations. As expected, children with high anxiety 

symptom severity made significantly greater threat interpretations in threat situations 

compared to low anxious and non-anxious children, although there was no effect of 

symptom severity on interpretations in neutral situations.  Contrary to the hypothesis 

that severely anxious distress disorder children would make the most threat 

interpretations, severely anxious fear disorder children made significantly greater 

threat interpretations in all situations compared to non-anxious children. Also 

contrary to the prediction, children’s threat interpretations did not vary as a function 

of maternal trait anxiety.  

 Emotion accuracy and intensity. In contrast to cognitions, biased 

interpretations of correct emotions in neutral situations were characteristic of all 

anxious children as a group. In support of the hypothesis, anxious children 

interpreted the appropriate feeling in neutral situations (i.e., feeling calm and 

relaxed) significantly less often than non-anxious control children, which was 

pronounced in fear disorder children with low symptom severity.  However, when 

children did not endorse calm/relaxed emotions, anxious children were no more 
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likely than non-anxious children to choose maladaptive feelings (i.e., 

anxious/scared/sad) in neutral situations. Nevertheless, high clinically anxious 

children of high trait anxious mothers were the most impaired in their ability to 

interpret the correct emotion in all situations, regardless of their emotional content. 

However, anxious children with a fear disorder and high clinical anxiety reported the 

strongest threat emotions in explicitly threatening situations. 

 Maladaptive behaviour. Regardless of the type of situation, children with 

high anxiety symptom severity selected more maladaptive behaviours compared to 

their less anxious and non-anxious counterparts. Moreover, similar to impairments 

observed with cognitions and feelings, high clinically anxious fear disorder children 

reported the most maladaptive behaviours. Similar to threat cognitions, there were no 

differences observed in children’s maladaptive behaviour as a function of maternal 

trait anxiety.  

Associations between attention and interpretation biases in anxious 

children. Children’s attentional threat bias scores on the visual probe task were 

negatively correlated with threat interpretation and maladaptive behaviour scores on 

the interpretation bias task. This indicates that more positive attention bias scores, 

(reflecting a bias towards threat), were associated with less threat appraisals and less 

maladaptive behaviour across situations. Therefore, anxious children who direct their 

attention towards threat information in their environment are more likely to appraise 

those situations as less threatening and to respond with less maladaptive behaviours. 

Taken together, these findings suggest that children who direct their attention away 

from threat may fail to obtain the information they need to cope in these situations, 

and therefore appraise them as more threatening and engage in more maladaptive 



THREAT RESPONDING IN CHILD ANXIETY                                                   195 
 

 

behaviours.  The findings of the interpretation bias task will be discussed in Chapter 

10 in relation to prior research and implications for theory and treatment.   
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Chapter 9. Threat Avoidance Task 

 A cornerstone of cognitive theory of anxiety disorders is that an individual 

with a vulnerability for anxiety has biased cognitive processes that involve 

exaggerated appraisals of possible threat leading to avoidance behaviour (Clark & 

Beck, 2010). In accord with the cognitive behavioural model, cognitive biases lead to 

an over-reliance on coping responses such as cognitive and behavioural avoidance 

(Vasey & Dadds, 2001).  

Moreover, while anxiety is recognised as a highly heritable disorder, the 

familial transmission of anxiety is only partly explained by genetic factors, with the 

remaining variability in children’s anxiety symptoms accounted for by environmental 

influences (Eley, 2005). Etiological models identify numerous pathways to the 

development of child anxiety disorders with the main influences being genetic 

factors, anxious vulnerability (i.e., anxious temperament), parental anxiety, 

environmental support of avoidance, transmission of threat and coping information 

and external environmental influences (Rapee, 2001). According to this 

developmental perspective, child anxiety is the result of the interaction of both 

internal risk factors (e.g., genetics, cognition, temperament) and external risk factors 

(e.g., parental psychopathology, exposure to trauma, parenting practices) (Vasey & 

Dadds, 2001).  

Environmental influences can lead to anxiety in children through direct 

traumatic conditioning (e.g., being bitten by a dog), vicarious observation (i.e., 

seeing someone be traumatized or act fearfully to a stimulus), and the conveying of 

threatening information (e.g., via the verbal information pathway) (Rachman, 1977). 

Recent studies have found an association between the verbal information pathway 

and anxious cognitions and behaviours in non-selected children. For example, fear-
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related verbal information has been found to increase short and long term fear 

beliefs, (e.g., Field et al., 2001; Field, Lawson, & Banerjee, 2008)  behavioural 

avoidance (e.g., Field & Storksen-Coulson, 2007), attention bias (Field, 2006) and 

physiological fear reactions (i.e., heart rate) (Field & Schorah, 2007) to novel toys 

and animals. Furthermore, children’s fear beliefs are strengthened when the 

information comes from an adult, such as a parent or a teacher (Field et al., 2001).  

The verbal information pathway is proposed to be the main pathway through 

which anxious parents transmit fear to their children (Creswell et al., 2010; Hadwin 

et al., 2006). However, there have been no studies to date that have examined fear 

beliefs in clinically anxious children or how parents contribute to their child’s 

anxious cognitions and behaviours through the verbal information they give them.  

Parents are a salient influence on all areas of their child’s development, 

particularly in relation to the learning of effective coping abilities in response to 

threat. Regardless of a child’s genetic vulnerability, effective parenting practices that 

model and promote adaptive coping strategies can inoculate a child against the 

development of an anxiety disorder. Conversely, parenting behaviours that teach 

children the world is dangerous and that promote avoidance of stressful situations, 

increase the likelihood of anxiety problems (Hudson & Rapee, 2004). Therefore, 

parental influences can play either an etiological or protective role in the onset of 

anxiety disorders in children.  

Expectations about their child’s coping ability reflect a parent’s own 

interpretation biases as well a parent’s understanding of the general coping ability of 

their child based on previous experiences. For example, a parent who encourages 

avoidant behaviours in their anxious child is reflecting a pattern of responding that 

has developed as a result of having a child who is sensitive, highly aroused and 
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appears vulnerable. That is, parents learn to anticipate experiences that will likely 

evoke distress in their child and subsequently enable avoidance of these experiences 

(Rapee, 2001).  

Parents who have lower expectations of their children’s coping abilities are 

more overinvolved, grant less autonomy and promote greater avoidance behaviours, 

compared to parents of non-anxious children (e.g., Hudson & Rapee, 2001; 2002; 

Moore, Whaley, & Sigman, 2004). Furthermore, Hudson and Rapee (2002) found 

that mothers of anxious children show a tendency to also be more overinvolved with 

the child’s sibling compared to mothers of non-anxious children. The degree of 

parental overinvolvement is proposed to be determined by the child’s anxious 

vulnerability as well as that of the parent. That is, while parental anxiety likely 

influences all children in a family, the degree of parental involvement is dependent 

on the child’s vulnerability (Hudson & Rapee, 2002).  

Other evidence suggests that maternal expectations about how their child will 

respond to anxiety provoking situations may reinforce an anxious pattern of thinking 

in children, and therefore play a maintaining role in childhood anxiety. For example, 

Creswell et al. (2006) found that mothers’ expectations about how distressed their 

child would be when responding to ambiguous situations, predicted an increase in 

children’s threat interpretations of these situations over time.  

Following on from this, a study by Lester et al., (2010) found that in a 

community sample of children and their mothers, children who interpreted 

ambiguous situations as threatening also predicted that their mothers would interpret 

these situations in a threatening way. Therefore, a child’s response to ambiguous 

situations may reflect how mothers have interpreted these situations for them in the 

past. Taken together, these studies indicate that maternal expectations of their child 
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and maternal anxiety play important roles in the way children interpret and behave in 

response to threat and ambiguous situations. 

 There are currently separate lines of investigation of anxiety in children that 

emphasise the role of parental expectations of avoidance behaviours in children and 

the role of the verbal information pathway as one way that parents communicate 

threat, control and coping information to their vulnerable child. Drawing on the 

findings of studies in each of these areas, this thesis aims to add to the existing 

empirical literature by investigating whether parents’ expectations directly influence 

the information they tell their anxious child and the degree of avoidance they expect 

compared to both non-anxious children and to a sibling. 

Aims 

1) To examine whether mothers of anxious children differ to mothers of control 

children in the threat information they provide to their child and in their 

expectations of avoidance by their child; 

2) To examine whether mothers of anxious children differ in their expectations of 

avoidance by their anxious child relative to a sibling and in comparison to 

mothers of control children; 

3) To examine whether anxious children show greater avoidance of threat compared 

to control children; 

4) As cognitive theories emphasise the role of ambiguity, this thesis aims to 

examine differences in expectations of avoidance of threat between anxious and 

control groups in a threat condition, a safe condition and an ambiguous condition; 

5) Finally, in accord with recent changes to the nosology of anxiety disorders, 

children with fear disorder are characterised by symptoms of autonomic arousal 

and  marked fears to circumscribed objects or situations (e.g., fear of the dark) 
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and avoidance of the source of their fears (Muris, 2007).  In contrast, distress 

disorder children experience a pervasive level of distress and worry about a range 

of stimuli (Muris, 2007; Watson, 2005). However, the influence of these 

diagnostic symptoms on children’s avoidance behaviour has not yet been 

investigated. Moreover, based on the emerging literature describing differences 

in children’s attention biases based on level of anxiety symptoms, and the 

influence of maternal anxiety on mother’s expectations of children’s behaviour, 

this thesis aims to examine expectations of avoidance as a function of children’s 

anxiety symptom severity, diagnostic category (i.e., distress and fear disorder) 

and maternal trait anxiety.  

Hypotheses 

In the current study, an adaptation of the nature reserve task (Field & Storksen-

Coulson, 2007) was employed to investigate the following hypotheses: 

Mothers. 

1) Mothers of anxious children will estimate greater avoidance by their child in the 

threat and ambiguous conditions relative to mothers of non-anxious children, and 

this will be enhanced in mothers of high clinically anxious children.  

2) High trait anxious mothers of high clinically anxious children will estimate 

greater avoidance by their child in the threat and ambiguous conditions relative to 

other mothers. 

3) Mothers of anxious children will estimate greater avoidance by their child 

relative to a sibling in the threat and ambiguous conditions compared to mothers 

of non-anxious children, and this will be more pronounced in mothers of anxious 

children with high symptom severity. 
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4) High trait anxious mothers of high clinically anxious children will estimate the 

greatest avoidance by their child relative to a sibling. 

Children. 

1) Anxious children will be more fearful in threat and ambiguous conditions 

compared to non-anxious children. 

2) Anxious children will be more avoidant in threat and ambiguous conditions 

compared to non-anxious children, and this will be enhanced in anxious children 

with high symptom severity.  

3) Anxious children of high trait anxious mothers will show greater avoidance in the 

threat and ambiguous conditions than anxious and control children of low trait 

anxious mothers, with high clinically anxious children of high trait anxious 

mothers showing the greatest avoidance. 

4) In the threat and ambiguous conditions, fear disorder children will show greater 

threat avoidance relative to distress disorder children and control children. 

Moreover, children with fear disorder and high anxiety symptom severity are 

hypothesised to show the greatest avoidance. 

Development of the Nature Reserve Task  

 The nature reserve task has been used in previous research to examine the 

association between the verbal information pathway, fear cognitions and behavioural 

avoidance in children (e.g., Field, 2006; Field & Storksen-Coulson, 2007). These 

studies were conducted in the United Kingdom, using pictures of two Australian 

marsupials about which participants had no prior knowledge or fear expectations. In 

the present study, pictures of two Asian animals, the Paguma and the Binturong, 

were selected based on the premise that Australian participants would have no prior 

knowledge or fear expectation about these animals. To determine the suitability of 
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these animals to be used in the nature reserve task, an initial pilot study was 

undertaken in order to obtain ratings of the valence of these animals and rating of 

various factual statements about the animals.  

 A convenience sample of 35 adult participants (6 males, 29 females) with an 

age range of 19 to 57 years (M = 34.97) was asked to complete a survey which was 

designed to assess valence ratings of animal pictures and animal statements. 

Participants provided valence ratings of two animal pictures on a 5 point Likert scale 

ranging from    (-2) Very unpleasant, (-1) Unpleasant, (0) Neither pleasant nor 

unpleasant, (1) Pleasant, to (2) Very pleasant. Participants were also asked to rate 12 

statements about the animals (6 positive; 6 negative) on a 5 point Likert scale 

indicating how positive or negative these statements were, ranging from (1) Not at 

all positive/negative, (2) A little positive/negative, (3) Moderately positive/negative, 

(4) Very positive/negative, to (5) Extremely positive/negative. For purposes of 

comparison analyses to determine whether there were group differences in the 

statements mothers give to their child, animal statements were then ranked according 

to valence ratings, from (1) Least positive/negative to (6) Most positive/negative 

statement. The statements were identical to those used in prior studies (e.g., Field 

2006).  

 The means and standard deviations of animal picture and statement valence 

ratings and statement rankings are displayed in Table 9.1. A paired samples t-test that 

was used to examine mean animal picture ratings showed that participants did not 

rate either animal as looking more pleasant or unpleasant, t(34) = 0.80, p = .43. 

According to ratings on a scale of -2 to 2, the means show that animal pictures were 

overall seen as slightly pleasant, with mean ratings for both animals between 0 and 1.  

As indicated by the data, ratings of animal statements on a scale of 1 to 5 showed 
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that overall negative statements were moderately negative, while positive statements 

were moderately positive to very positive. 

Table 9.1  
Mean Valence Ratings of Animal Pictures and Animal Statements and Rankings of Animal 

Statements from Least Positive/Negative to Most Positive/Negative Statement. 

 

                                                                                                                   Valence Rating 

 M SD 

 

Paguma Picture  0.57
a
 0.85 

Binturong Picture 0.71
a
 0.82 

Negative Animal Statements 3.06
b
 0.83 

Positive Animal Statements 3.96
b
 0.88 

                                                                                                              Statement Rankings 

 

Negative Statements M SD 

 

1. If you went to the forest, a (animal) might be hiding 

    there, 

    and you might hear its ferocious growl.      

2.33
c
 1.18 

 

2. (animal) hunt other creatures with their long sharp teeth 

    and claws.  

2.74
c
 1.31 

 

3.  (animal) are very dangerous, and live in dark places in 

     the forest. 

3.00
c
 1.22 

 

4.  I don’t know anyone in Asia who likes (animal)  3.14
c
 1.50 

5.  …….. (animal) eat other animals, so their favourite food 

     is raw meat and they like to drink blood. 

3.30
c
 1.38 

 

6. (animal) comes from Asia and are dirty and smelly and 

    carry lots of germs. 

3.85
c
 1.11 

Positive Statements M SD 

 

1.  (animal) eat berries and leaves, and you could feed it out 

     of your hand which would make it so happy 

3.72
d
 1.22 

2.  If you went to the forest, a (animal) might come out to 

     see you and you could stroke and cuddle it 

3.91
d
 1.22 

3.  (animal) are very friendly and live in the forest  3.97
d
 0.76 

4.  (animal) love playing with children and other animals 4.04
d
 1.19 

5.  (animal) come from Asia and are small and cuddly  and 

     their fur is really soft 

 4.04
d
  0.91  

6.  Everyone in Asia loves (animal)  and they like people 

     too 

4.10
d
 1.05 

Note: 

a = mean animal picture valence rating: -2 (very unpleasant) to 2 (very pleasant) 

b = mean animal statement valence rating: 1 (not at all negative/positive) to 5(extremely negative/positive) 

c = negative animal statement ranking: 1 (least negative) to 6(most negative) 

d = positive animal statement ranking: 1 (least positive) to 6(most positive) 
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Method: Nature Reserve Task 

Participants 

 All of the original sample of 122 children completed the task. Children were 

aged between 7 and 12 years (56 males; 66 females, M = 9.74 years; SD =1.33) and 

included 62 anxious and 60 non-anxious children.  Of the 122 children, there were 

108 with at least one sibling (55 anxious and 53 control children). Thus, comparisons 

of maternal expectations of avoidance in the participating children and a sibling were 

based on mothers’ estimates of 216 children (108 target children and 108 siblings). 

The total number of mothers who completed the task was 121, as two children in the 

control group were from the same family. As in the previous tasks, the data of one 

child with a primary diagnosis of obsessive compulsive disorder (OCD) was 

removed from analyses involving diagnostic category. Therefore, these analyses 

were based on 119 children (60 anxious; 59 control).  A comprehensive description 

of participant characteristics and recruitment process is presented in Chapter 6 of this 

thesis. 

Materials 

 Animals. The animal stimuli were photographs of two animals from Asia, the 

Binturong and the Paguma about which children and mothers had no prior 

experience and therefore no fear expectations (see Figure 9.1). A photograph of each 

animal was placed on the wall of the testing laboratory with the animal’s name 

clearly displayed above it.  
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Figure 9.1. Photographs of the two native Asian animals used in the nature reserve 

task. 

 

 Information. The threat and positive statements in the current study was 

adapted from that used in a number of previous studies (e.g., Field, 2006). The two 

sets of information were closely matched for length and word frequency and are 

summarised in Table 9.1.   

 Nature reserve paradigm. The methodology of the nature reserve task was 

adapted from a previous study by Field and Storksen-Coulsen (2007) who modelled 

this innovative paradigm on a family systems therapy approach to understanding 

closeness in family relationships (e.g., Gehring & Marti, 2000). For use in the current 

study, a replica of a nature reserve was constructed using a rectangular 45cm x 60cm 

wooden board covered in green felt material (to give the impression of grass) as 

illustrated in Figure 9.2. 
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45 cms

60 cms

 

  Figure 9.2. A replica of a nature reserve used to assess avoidance of an animal 

about which children and mothers were given threat and ambiguous information. 

 

 

 On each side of the board there was a 60 centimetre (cm) long fence made out 

of nails and string. At the top and bottom end of the board there were two small 

wooden boxes (9.5 cms x 6 cms) which represented shelters for each animal.  At the 

entrance of each animal’s shelter was a small photograph of the animal. Behind each 

shelter was a length of cardboard (45cm x 10cm) decorated with pictures of forest 

trees to give the impression that the animals lived at the edge of a nature reserve that 

backs onto a forest.  Lego figures were used to represent the child and each member 

of the child’s family.  

Procedure 

 There were three steps to the procedure. Firstly, mothers completed the nature 

reserve task with the author in a research room, while the child waited outside.  

Secondly, the author completed a brief behavioural task with the child in a research 

room while the mother waited outside. Thirdly, the child completed the nature 
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reserve task with the author with their mother was present. The details of each of the 

three steps of the procedure are explained below.  

 Step 1. The mother was taken into a research room by the author, while the 

child waited outside. In the room there were three identical nature reserve boards and 

mothers were told that each board represented a nature reserve that was home for two 

animals from Asia, called a Binturong and a Paguma which lived at either end of the 

reserve.  The three boards represented the three experimental conditions, Threat (i.e., 

threat animal present and pleasant animal absent), Ambiguous (i.e., uncertain whether 

animals are present or absent) and Safe (i.e., threat animal not present and pleasant 

animal present). The safe condition was included as a control condition to provide a 

baseline measure of threat avoidance in anxious and control groups. Mothers were 

shown a photograph of each animal and were read the 12 animal statements (i.e., six 

threatening facts about one animal and six pleasant facts about the other animal). 

Information about the animals was presented in counterbalanced order across 

participants. 

 Mothers were given Lego figures that represented each member of their family 

including themselves and were asked to place a Lego figure anywhere in the reserve 

that indicated where they thought each family member would like to be standing 

during each condition (i.e., threat, ambiguous, safe,). The distance from the threat 

animal to where the Lego figures were placed was measured to indicate (a) the 

mother’s estimate of the distance the target child would place themselves from the 

threat animal, and (b) the mother’s estimate of the distance the target child’s sibling 

would place themselves from the threat animal. After completing the task, the mother 

was asked to select three of the six statements that she had been given about each 

animal that she would like to tell her child. The mother then waited outside with their 
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child for a short time to enable the author to measure and record mothers’ avoidance 

estimates, after which Lego figures were removed from the boards.  

 Step 2. The child was taken into a research room by the author, while the 

mother waited outside. Prior to the commencement of the nature reserve task, 

children completed a behavioural task to obtain a baseline index of fear and 

avoidance of a commonly feared animal (i.e., spider). The stimuli included a plastic 

spider, a Lego block representing a book and a 45cm x 60cm rectangular piece of 

cardboard representing a classroom. The classroom was the same size and 

dimensions as the nature reserve task panels.  The author read the following vignette 

and instructions to the child.  

I want you to imagine that the piece of cardboard represents your classroom, 

and that the sides of the cardboard represent the classroom walls.  Imagine 

that your teacher comes up to you at lunch time when you and all the other 

children are playing and asks you to return a special book to the classroom. 

The teacher tells you that you can leave the book anywhere in the classroom. 

When you enter your classroom, you see a large spider on one of the classroom 

walls. Place the book anywhere in the classroom.   

 The distance in centimetres between the block and the plastic spider was taken 

as an index of avoidance of a commonly reared animal. Children were also asked to 

rate their fear of spiders on a 10 point Likert scale ranging from (0) no fear, to (10) 

extreme fear.   

 Step 3. Following the spider baseline task, the mother was asked to join the 

child and the author in the research room. The author introduced the child to the 

nature reserve task by providing him/her with the same description of the task as was 

given to the mother. The author then asked the child’s mother to read to the child the 
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three statements about each animal that she has chosen earlier. Children were 

instructed by the author to indicate by placing a Lego figure on each of the three 

nature reserve boards, where in the reserve they would like to be in each condition 

(i.e., threat, safe, ambiguous). Children were also asked to rate how fearful they felt 

in each condition on a 10 point Likert scale ranging from (0) no fear, to (10) extreme 

fear. 

 A baseline measure of fear and avoidance of a novel animal about which threat 

information had been given, was obtained from both the child and the mother. This 

assessment was embedded in the main nature reserve task, as it was one of the three 

conditions that all participants completed (i.e., threat, safe, ambiguous).  

Data Screening, Response Definitions and Analyses 

 Prior to the analyses, the data was screened for outliers, extreme scores and 

normality. All variables were within specified ranges. Nine anxious children did not 

complete the spider task or provide fear ratings in the nature reserve task, as these 

measures were added subsequent to the participation of these children in the study. 

Therefore, the baseline fear and avoidance data in the spider task, and fear ratings in 

the nature reserve task were based on a total number of 113 children (53 anxious; 60 

control). However, avoidance data in the baseline safe condition of the nature reserve 

task and the threat and ambiguous conditions of the nature reserve task were based 

on all 122 children.  

 Baseline fear and avoidance measures. The data used to assess baseline fear 

ratings was based on children’s mean scores ranging from 0 to10, with higher scores 

indicting greater levels of fear/anxiety. Baseline avoidance data was calculated as the 

distance between the target animal (i.e., spider, safe animal’s habitat in the safe 

condition) and where the child placed the Lego block, which yielded a range of 
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avoidance scores from 0 – 60, with higher scores indicating greater avoidance of the 

target animal. Independent samples t-tests were employed to examine group 

differences in baseline fear and avoidance. 

 Mothers’ selection of threat animal statements. The three negative animal 

statements selected by mothers to tell their child were summed according to 

statement rankings from 1 = least threatening statement, to 6 = most threatening 

statement in Table 9.1. Statements selected by mothers were summed to produce a 

Total Negative Statements score ranging from 6 (least negative selections) to 15 

(most negative selections). An independent samples t-test and chi-square analysis 

was used to examine group differences in mothers’ selection of threat animal 

statements.  

 Children’s fear measures in the nature reserve task. Children’s fear ratings 

in the threat and ambiguous conditions were based on children’s mean scores ranging 

from 0 to 10, with higher scores indicting greater levels of fear.  

Avoidance Measures for Mothers and Children in the Nature Reserve Task 

  Avoidance data was obtained by measuring the distance between the Lego 

figure and the threat animal’s habitat in the threat and ambiguous conditions. As the 

board representing the nature reserve was 60cms in length, the range of avoidance 

scores was 0 – 60.  Higher scores indicated greater distance from the threat animal 

and therefore greater threat avoidance. 

 A series of repeated measures analyses of variance (ANOVAs) were employed 

to test the hypotheses that were developed in relation to the nature reserve task. The 

dependent variables were:  (1) target children’s estimated distance from the threat 

animal; (2) target children’s fear estimates; (3) mothers’ estimate of distance of the 

target child from the threat animal; (4) mothers’ estimate of distance of the target 
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child’s sibling from the threat animal.  The within subjects variable used in all 

analyses was condition (threat, ambiguous). The following between subjects 

variables were used in separate analyses to test specific hypotheses: child group 

(anxious, control); child anxiety severity (LCA, low clinical anxiety; HCA, high 

clinical anxiety; CON, control); child diagnostic category (distress disorder, fear 

disorder, control); child diagnostic category severity (LCA distress disorder, HCA 

distress disorder, LCA fear disorder, HCA fear disorder, CON, control) maternal 

trait anxiety (LTA, low trait anxiety; HTA, high trait anxiety). An additional within 

subjects factor used in the analyses of mother’s estimates was child (target child, 

sibling). Associations between children’s avoidance and fear ratings and mothers’ 

selection of threat statements were examined using the Pearson correlation 

coefficient with a significance level of .05.  

 For analyses that involved multiple comparisons, Bonferroni corrections were 

used. Partial eta squared (η
2
) was calculated as a measure of effect size using the 

following interpretive guidelines as suggested by Cohen (1988): small η
2 

= .01; 

medium η
2
 = .06; and large η

2 
= .16. 

Mothers’ Results 

Mothers’ Statements 

 Mothers’ selection of threat animal statements as a function of group. An 

independent samples t-test was used to examine group differences in mothers’ 

statement selection. The results showed that overall mothers of anxious children (M 

= 10.53, SD = 2.15) chose similar statements about the threat animal to tell their 

children compared to mothers of control children (M = 9.80, SD = 2.49; p = .084).   

 However, further analysis of how often mothers chose the most threatening 

statement (i.e., (animal) comes from Asia and are dirty and smelly and carry lots of 
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germs) to tell their child was based on scores calculated using a dichotomous scale of  

0 = not selected, to 1 = selected. A chi square analysis revealed a significant group 

difference in mother’s selection of the most threatening animal statement, χ² (1, N = 

122) = 7.84, p = .005. The analysis showed that 77% of mothers of anxious children 

versus 53% of mothers of control children selected the most threatening statement to 

tell their child, suggesting that mothers of anxious children are more likely to 

communicate more threat-based information to tell their anxious child.  

 Avoidance in children of mothers who selected the most threatening 

statement. A 2 group (ANX; CON) x 2 most threatening statement (selected; not 

selected) x 2 condition (threat; ambiguous) repeated measures ANOVA was 

subsequently conducted to compare avoidance in children of mothers who chose the 

most threatening statement versus those whose mothers did not chose the most 

threatening statement. Although the main effect of group was not significant, (F < 1), 

there was a significant main effect of condition, F (1, 118) = 12.21, p = .001, ƞp² = 

.09, with all children being more avoidant in the ambiguous (M = 43.02, SD = 12.41) 

compared to the threat condition (M = 35.02, SD = 16.43). There was also a 

significant main effect of most threatening statement, F (1, 118) = 5.39, p = .022, ƞp² 

= .04, although the interaction was not significant. As can be seen by the means 

displayed in Figure 9.3, children of mothers who selected the most threatening 

statement to tell their children were less avoidant of the threat animal across 

conditions relative to children whose mothers did not select the most threatening 

statement.  
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Figure 9.3. Children’s avoidance of the threat animal in the threat and ambiguous 

conditions as a function of whether mothers selected the most threating statement 

and group.  

 

 Correlations between mothers threat statements and children’s avoidance 

and fear. Bivariate correlation analysis revealed a significant negative correlation 

between mothers’ total threat statement scores and anxious children’s avoidance in 

the ambiguous condition, (r = -.28, p = .028), with more threatening statements 

associated with less threat avoidance (i.e., greater approach behaviour) by anxious 

children. However, there was no significant correlations found between mothers’ 

total threat statement scores and non-anxious children’s avoidance in the ambiguous 

condition (p = .11), or between mothers’ total threat statement score and children’s 

avoidance in the threat condition (ps > .05). Moreover, children’s fear ratings and 

mothers’ threat statement selections in both conditions were not significantly 

correlated. Therefore, mothers’ threat statements were related only to avoidance 

behaviour by anxious children in the ambiguous condition, with more threatening 

information associated with less avoidance. 
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Mothers’ Estimate of Child’s Avoidance 

 Baseline measure of mothers’ estimate of child’s avoidance in the safe 

condition. An independent samples t-tests was conducted to obtain a measure of 

mothers’ estimate of children’s baseline avoidance of a “safe” animal in the safe 

condition, with the dependent variable being the child’s distance from the safe 

animal in centimetres (range 0-60). The analyses showed that mother’s estimates did 

not vary as a function of group, with mothers of anxious children estimating their 

child would place themselves a similar distance away from the safe animal (M = 

8.90, SD = 7.62) as mothers of control children (M = 8.73, SD = 8.57, p = .91). 

Mothers’ estimate of child’s avoidance as a function of children’s anxiety 

group. Hypothesis 9.1(a). Mothers of anxious children will estimate that their child 

will show greater avoidance in the threat and ambiguous conditions relative to 

controls.  

A 2 group (ANX; CON) x 2 condition (threat; ambiguous) repeated measures 

ANOVA used to examine mothers’ estimates of children’s distance from the threat 

animal, showed a significant main effect of group, F (1, 120) = 4.33, p = .04, ƞp² = 

.03 and of condition, F (1, 120) = 36.60, p < .001, ƞp² = .23. Examination of the 

means presented in Figure 9.4 revealed that all mothers estimated their child would 

show greater avoidance in the ambiguous compared to the threat condition. However, 

in support of the prediction, the mothers of ANX children estimated significantly 

greater avoidance by their child in the ambiguous and threat conditions relative to 

CON mothers (p = .04). There were no other significant results found. 
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Figure 9.4. Mothers’ estimates of child’s distance from the threat animal in 

centimetres (cms) in the threat and ambiguous conditions as a function of group: 

anxious (ANX) versus control (CON). 

 

Mothers’ estimate of child’s avoidance as a function of children’s anxiety 

 severity. Hypothesis 9.1(b). Mothers of children with high clinical anxiety will 

estimate their child would show greater avoidance than mothers low clinically 

anxious and control children.  

Figure 9.5 displays the means and standard errors. The analysis of mothers’ 

estimate of children’s avoidance using a 3 children’s anxiety severity (LCA; HCA; 

CON) x  2 condition (threat; ambiguous) ANOVA showed that, as in the previous 

analysis, there was a significant main effect of condition, F (1, 119) = 27.48, p < 

.001, ƞp² = .19. There was also a significant main effect of children’s anxiety 

severity, F (2, 119) = 4.28, p = .016, ƞp² = .07, although the interaction was not 

significant (F < 2.10). In support of the hypothesis mothers of HCA children 

estimated significantly greater avoidance compared to mothers of CON children (p = 

.014), although did not differ to mothers of LCA children (p = .13). There were no 

other significant results found. 
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Figure 9.5. Mothers’ estimates of children’s distance from the threat animal in 

centimetres (cms) in the threat and ambiguous conditions as a function of children’s 

anxiety severity: low clinical anxiety (LCA) vs high clinical anxiety (HCA) vs 

control (CON). 

 

 

Mothers’ estimate of child’s avoidance as a function of child diagnostic 

 category and child diagnostic category severity.  Analyses were undertaken to 

investigate the influence of (a) child diagnostic category; and (b) child diagnostic 

category and anxiety symptom severity on mother’s estimates of their child’s 

avoidance using two repeated measures ANOVAs. The results showed there was a 

significant main effect of condition in each analysis (ps < .001), with mothers 

estimating great avoidance by the children in the ambiguous compared to the threat 

condition. However, there were no other significant main or interaction effects found 

(all Fs < 2.30), reflecting that mothers’ estimates of their child’s avoidance were not 

influenced by their child’s diagnostic category on its own or when combined with 

anxiety severity. The means and standard deviations are presented in Table 9.2. 
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Table 9.2 

The Means and Standard Deviations of Mothers’ Estimate of Child’s Avoidance. 

 

                                                                             Mothers’ Estimate of Child’s Avoidance 

  

Threat Condition 

 

         Ambiguous Condition 

  M 

 

(SD) M 

 

(SD) n 

Child Diagnostic Category: 

   Distress Disorder 37.11 (17.92) 45.55 (9.59) 18 

 

   Fear Disorder 40.34 (14.62) 45.43 (9.50) 43 

 

   Control 31.71 (19.28) 43.67 (13.81) 60 

 

Child Diagnostic Category  

Symptom Severity: 

    LCA Distress Disorder 

 

31.00 (20.34) 43.39 (11.30) 9 

    HCA Distress Disorder 

 

43.22 (13.60) 47.72 (7.55) 9 

    LCA Fear Disorder 36.19 (15.72) 43.62 (9.78) 21 

 

    HCA Fear Disorder 44.29 (12.60) 47.16 (9.10) 22 

 

    Control 

 

31.71 (19.28) 43.67 (13.81) 60 

 

 

 

 Mothers’ estimate of child’s avoidance as a function of group and 

maternal anxiety. Hypothesis 9.1(c). High trait anxious mothers of anxious children 

will estimate greater avoidance by children in the threat and ambiguous conditions 

compared to mothers of control children. 

A 2 group (ANX; CON) x 2 maternal trait anxiety (LTA; HTA)  x 2 

condition (threat; ambiguous) repeated measures ANOVA revealed, as in the 

analysis of hypothesis 9.1(a), that there was a significant main effect of condition, F 

(1, 117) = 36.84, p < .001, ƞp² = .24 and of group, F (1, 117) = 5.34, p = .023, ƞp² = 

.04. There was also a significant main effect of maternal trait anxiety, F (1, 117) = 
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10.71, p = .001, ƞp² = .08 which was subsumed by a significant group x maternal trait 

anxiety interaction, F (1, 117) = 7.00 p = .009, ƞp² = .06. Consistent with the 

hypothesis, follow up comparisons showed that HTA mothers of ANX children 

estimated significantly greater avoidance by their children relative to HTA mothers 

of CON children (p < .001). Moreover, LTA mothers of CON children also estimated 

significantly greater avoidance relative to HTA mothers of CON children (p < .001).  

There were no other significant results found. While the results support the 

hypothesis, closer examination of the means presented in Figure 9.6 indicate that the 

significant differences were actually due to HTA mothers of CON children 

responding differently to other mothers in that they were over-estimating approach 

behaviour towards threat in their non-anxious children.  

 

Figure 9.6. The means and standard errors of mothers’ estimate of children’s 

distance from the threat animal in the threat and ambiguous conditions as a function 

of child anxiety group and maternal trait anxiety. 
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Mothers’ estimate of child’s avoidance as a function of children’s anxiety 

severity and maternal trait anxiety. Hypothesis 9.1(d). High trait anxious mothers 

of children with high clinical anxiety will estimate greatest avoidance in children in 

the threat and ambiguous conditions.  

Figure 9.7 displays the means and standard errors. The 3 children’s anxiety 

severity (LCA; HCA; CON) x 2 maternal trait anxiety (high HTA; low LTA) x 2 

condition (threat; ambiguous) ANOVA used to examine mother’s estimates of 

children’s distance from the threat animal revealed that, as in prior analysis, there 

was a significant main effect of condition , F (1, 115) = 27.78, p < .001, ƞp² = .19 and 

of children’s anxiety severity, F (2, 115) = 4.70, p = .01, ƞp² = .08.  There was also a 

significant main effect of maternal trait anxiety, F (1, 115) = 5.66, p = .019, ƞp² = .05, 

which was subsumed by a significant children’s anxiety severity x maternal trait 

anxiety interaction, F (2, 115) = 3.86, p = .024, ƞp² = .06. In support of the 

hypothesis, and as can be seen by the means presented in Figure 9.7, follow up 

comparisons revealed that HTA mothers of HCA children and LTA mothers of CON 

children expected their children would show greater avoidance relative to HTA 

mothers of CON children (ps < .001).  However, as in the previous analysis, 

examination of the means revealed that HTA mothers of CON children are driving 

these differences in that they are making greater estimates of their non-anxious 

child’s approach towards the threat animal relative to other mothers. There were no 

other significant results found.  
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Figure 9.7. The means and standard errors of mothers’ estimate of children’s 

distance from the threat animal in the threat and ambiguous conditions as a function 

of child anxiety severity and maternal trait anxiety.  

 

Exploratory Analyses 

 

Mothers’ estimate of child’s threat avoidance as a function of child 

 diagnostic category and maternal trait anxiety. A 3 child diagnostic category 

(CON; Distress Disorder; Fear Disorder) x 2 maternal trait anxiety (HTA; LTA) x 2 

condition (threat; ambiguous) repeated measures ANOVA revealed a significant 

main effect of condition, F (1, 114) = 26.75, p < .001, ƞp² = .19 and of maternal trait 

anxiety, F (1, 114) = 5.78, p = .018, ƞp² = .05, which were subsumed by a significant 

child diagnostic category x maternal trait anxiety x condition interaction, F (2, 114) = 

3.98, p = .021, ƞp² = .06. Post hoc comparisons showed that HTA mothers of fear 

disorder children versus HTA mothers of CON children (p < .001) estimated 

significantly greater avoidance in the threat condition. Analysis of mothers’ estimate 

of child’s avoidance as a function of child diagnostic category x child anxiety 

severity x maternal trait anxiety was not possible due to small sample sizes. 

However, 26 children of the 43 children in the fear disorder group were also in the 
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high clinical anxiety (HCA) group described in the prior analysis. It is evident by the 

means displayed in Figure 9.8, that the significant difference in maternal estimates of 

child avoidance in driven by over-estimates of approach in HTA mothers of CON 

children. 

 

 

Figure 9.8. Mothers’ estimate of child’s distance from the threat animal (cms) in the 

threat and ambiguous conditions as a function of child diagnostic category and 

maternal trait anxiety. 

 

Mothers’ estimate of child versus sibling avoidance. Comparisons of 

 mothers’ estimates of avoidance between target children participating in the study 

(i.e., anxious and control children) and a sibling of the child were investigated using 

a series of repeated measures ANOVAs. The dependent variable was mothers’ 

estimates of children’s distance from the threat animal. The between subjects 

variables were identical to that employed in the previous analyses with the inclusion 

of the within subjects variable: child (child versus sibling). 

  

0

10

20

30

40

50

60

threat ambig threat ambig threat ambig threat ambig threat ambig threat ambig

LTA
mothers
(n=30)

HTA
mothers
(n= 29)

LTA
mothers

(n=9)

HTA
mothers

(n= 9)

LTA
mothers
(n=17)

HTA
mothers
(n= 26)

CON Distress Disorder Fear Disorder

M
o

th
er

s'
 E

st
im

at
e 

o
f 

C
h

ild
's

 D
is

ta
n

ce
 f

ro
m

 
Th

re
at

 A
n

im
al

 (
0

-6
0

 c
m

s)
 

p < .001 



THREAT RESPONDING IN CHILD ANXIETY                                                   222 
 

 

 Baseline measure of mothers’ estimates of child and sibling avoidance in 

the safe condition as a function of child anxiety group and child. The means and 

standard deviations of mother’s estimates are presented below in Table 9.3. A 2 

group (ANX; CON) x 2 target child (child; sibling) repeated measures ANOVA was 

conducted to assess mothers’ estimates of children’s avoidance of the safe animal in 

the safe condition of the Nature Reserve Task (i.e., when safe animal was present and 

threat animal absent). The analysis showed that there were no significant differences 

in mothers’ estimates as a function of group (ANX; CON) and of target child (child, 

sibling) (Fs <  2.69). This indicated that mothers of ANX and CON children showed 

a similar baseline estimate of avoidance by the target child and the child’s sibling of 

a safe animal in a situation where there was no explicit danger present. 

Table 9.3 

 

Mothers’ Estimate of Distance from the Safe Animal in the Safe Condition of Target 

Child and Sibling. 

 

                                        Mothers’ Estimate of Children’s Distance from Safe Animal 

 

 Anxious Control 

Target Child M SD n M SD n 

   Child 8.99 8.02 55 9.07 9.07 52 

   Sibling 10.81 11.01 55 8.32 7.24 52 
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Mothers’ estimate of child versus sibling avoidance as a function of child 

anxiety group. Hypothesis 9.2(a). Mothers of anxious children will predict greater 

avoidance by their anxious child relative to a sibling in the threat and ambiguous 

conditions, while control mothers will estimate similar avoidance by their children.  

 Figure 9.9 displays the means and standard errors. A 2 group (ANX; CON)  x 2 

target child (child; sibling) x 2 condition (threat; ambiguous) repeated measures 

ANOVA used to test the hypothesis showed that, as in previous analyses, there was a 

main effect of condition,  F (1, 106) = 31.37, p < .001, ƞp² = .23. There was also a 

significant target child x group interaction, F (1, 105) = 3.95, p = .049, ƞp² = .04. In 

support of the hypothesis, follow up comparisons revealed that across both the threat 

and ambiguous situations,  mothers of ANX children estimated greater avoidance by 

their ANX children relative to a sibling (p = .028), although there was no difference 

in estimates of avoidance by mothers of CON children as a function of target child (p 

= .55).   

 

Figure 9.9. Mothers’ estimates of child and sibling distance from the threat animal 

(cms) in the threat and ambiguous conditions as a function of group (ANX; CON). 
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Mothers’ estimate of child versus sibling avoidance as a function of child 

 anxiety severity. Hypothesis 9.2(b). Mothers of high clinically anxious children will 

estimate greatest avoidance by their anxious child relative to the child’s sibling in 

the threat and ambiguous conditions.  

 The means and standard errors are presented in Figure 9.10. A 2 target child 

(child; sibling) x 2 condition (threat; ambiguous) x 3 child anxiety severity (LCA; 

HCA; CON) repeated measures ANOVA revealed, as in prior analyses, there was a 

significant main effect of condition, F (1, 104) = 24.61, p < .0001, ƞp² = .19. 

However, there was no support found for the prediction as no further significant 

results were obtained (Fs < 3.13).    

 

Figure 9.10. Mothers’ estimates of child and sibling distance from the threat animal 

(cms) in the threat and ambiguous conditions as a function of child anxiety severity 

group (LCA;HCA; CON). 

 

 

Mothers’ estimate of child versus sibling avoidance as a function of 

 child’s diagnosis and anxiety symptom severity. Analyses of mothers’ estimates 
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severity, revealed that mothers’ estimate of avoidance did not vary as a function of 

these child factors (Fs < 1.62). Table 9.4 displays mothers’ mean avoidance estimates 

and standard deviations. 

Table 9.4 
Mothers’ Estimate of Children’s Avoidance in the Threat and Ambiguous Conditions as a 

Function of Child Diagnostic Category and Child Diagnostic Category Symptom Severity.  

 

                                                                 Mothers’ Estimate of Children’s Avoidance 

                   Target Child                  Sibling 

  

Threat 

 

Ambiguous 

 

Threat 

 

Ambiguous 

 M 

 (SD) 

M 

(SD) 

M 

(SD) 

M 

(SD) 

n 

Child Diagnostic Category: 

 

     

   Distress Disorder 38.65 

 (17.21) 

45.76 

 (9.84) 

34.76 

 (19.14) 

43.73 

 (12.93) 

 

17 

   Fear Disorder 39.90 

 (15.02) 

45.35 

 (9.24) 

37.57 

 (16.56) 

44.85 

 (10.67) 

 

37 

   Control 31.84 

 (19.84) 

43.36 

 (14.38) 

33.51 

(20.02 

42.76 

(13.65) 

52 

Child Diagnostic Category  

Symptom Severity: 

 

     

    LCA Distress Disorder 

 

33.50 

(20.21) 

43.56 

(12.07) 

32.50 

(21.28) 

38.19 

(15.76) 

 

8 

   HCA Distress Disorder 43.22 

(13.60) 

47.72 

(7.55) 

36.78 

(18.07) 

48.67 

(7.69) 

 

9 

   LCA Fear Disorder 36.04 

(16.11) 

44.06 

(8.92) 

32.03 

(16.56) 

42.39 

(11.21) 

 

18 

   HCA Fear Disorder 43.55 

(13.31) 

46.58 

(9.60) 

42.83 

(15.16) 

47.18 

(9.86) 

 

19 

   Control 31.84 

(19.84) 

43.36 

(14.38) 

33.51 

(20.02 

42.76 

(13.65) 

52 
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Mothers’ estimate of anxious child versus sibling avoidance as a function 

of child anxiety group and maternal trait anxiety. Hypothesis 9.2(c). High trait 

anxious mothers will expect greatest avoidance by anxious children relative to a 

sibling in the threat and ambiguous conditions.  

 The analysis of mothers’ estimates of avoidance using a 2 group (ANX; CON) 

x 2 target child (child; sibling) x 2 maternal trait anxiety (high HTA; low LTA) x 2 

condition (threat; ambiguous) ANOVA revealed a significant main effect of 

condition, F (1, 102) = 30.31, p < .0001, ƞp² = .23 and a significant group x target 

child x maternal trait anxiety interaction, F (1, 102) = 5.44,  p = .022, ƞp² = .05. 

Simple effects analysis showed support for the hypothesis with HTA mothers of 

ANX children estimating significantly greater avoidance by their anxious child 

relative to a sibling ( p = .001). However, expectations of avoidance by HTA mothers 

of CON children and LTA mothers of ANX and CON children did not vary as a 

function of target child (ps > .05). As can be seen by the means displayed in Figure 

9.11, HTA mothers of ANX children estimated greater avoidance by their anxious 

child relative to HTA mothers of CON children (p < .001), as in the analysis of 

Hypothesis 9(d).  Notably, HTA mothers of ANX children also estimated that the 

child’s sibling would show greater avoidance compared to HTA mothers of CON 

children (p = .018), which again reflected the over-estimates of approach by HTA 

mothers of their non-anxious child. 
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Figure 9.11. Mothers’ estimates of child and sibling distance from the threat animal 

(cms) in threat condition as a function of target child (child; sibling), child anxiety 

group (ANX; CON) and maternal trait anxiety (high HTA; low LTA). 

 

Mothers’ estimate of child and sibling avoidance as a function of child 

anxiety severity and maternal trait anxiety. Hypothesis 9.2(d). High trait anxious 

mothers of high clinically anxious children will predict greatest avoidance by their 

anxious child relative to a sibling in the threat and ambiguous conditions.  

 Figure 9.12 displays the means and standard errors. A 3 child anxiety severity 

(LCA; HCA; CON) x 2 target child (child; sibling) x 2 maternal trait anxiety (high 

HTA; low LTA) x 2 condition (threat; ambiguous) ANOVA revealed, as in the 

analysis of Hypothesis 9.1(d), that there was a significant main effect of condition , F 

(1, 110) = 24.76, p < .0001, ƞp² = .19 and a significant child anxiety severity x 

maternal trait anxiety interaction, F (2, 100) = 3.86, p = .024, ƞp² = .07. The three 

way interaction between target child, child anxiety severity and maternal trait anxiety 

interaction was close to being statistically significant, F (2, 100) = 2.93, p = .058, ƞp² 

= .05. Nevertheless, contrary to the prediction, the analysis showed a trend for HTA 
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mothers to estimate greater avoidance by LCA versus HCA children relative to a 

sibling. There were no other significant results obtained.   

 

Figure 9.12. Mothers’ estimates of child and sibling distance from the threat animal 

(cms) as a function of child anxiety severity (LCA, HCA, CON) and maternal trait 

anxiety (LTA, HTA). 

 

Exploratory Analyses 

 Mothers’ estimates of child and sibling avoidance in the threat and 

ambiguous conditions as a function of child diagnostic category and maternal 

trait anxiety. Figure 9.13 displays the mothers’ mean estimates of avoidance and 

standard errors. A 3 child diagnostic category (CON; Distress Disorder; Fear 

Disorder) x 2 target child (child; sibling) x 2  maternal trait anxiety (high HTA; low 

LTA) x 2 condition (threat; ambiguous) ANOVA used to investigate mothers’ 

estimates of children’s avoidance revealed a significant main effect of condition, F 

(1, 99) = 22.75, p < .001, ƞp² = .19 and maternal trait anxiety, F (1, 99) = 7.57, p = 

0

10

20

30

40

50

60

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

ch
ild

si
b

lin
g

threat ambig threat ambig threat ambig threat ambig threat ambig threat ambig

LTA
mothers
(n=12)

HTA
mothers
(n= 14)

LTA
mothers
(n=12)

HTA
mothers
(n= 17)

LTA
mothers
(n=27)

HTA
mothers
(n= 24)

LCA chn HCA chn CON chn

M
o

th
er

s'
 E

st
im

at
e 

o
f 

C
h

ild
re

n
's

 D
is

ta
n

ce
 f

ro
m

 T
h

re
at

 
A

n
im

al
 (

0
-6

0
 c

m
s)

 



THREAT RESPONDING IN CHILD ANXIETY                                                   229 
 

 

.007, ƞp² = .07. There was also a significant maternal trait anxiety x child diagnostic 

category interaction, F (2, 99) = 3.95, p = .022, ƞp² = .07, which was subsumed by a 

significant target child x maternal trait anxiety x child diagnostic category 

interaction, F (2, 99) = 3.09, p = .05, ƞp² = .06. Simple effects analysis revealed that 

HTA mothers of distress disorder (p = .044) and fear disorder children (p = .009) 

estimated greater avoidance by their anxious child relative to a sibling, with no 

differences in estimates by HTA mothers of CON children found as a function of 

target child (p = .32). 

  

 

Figure 9.13. Mothers’ estimates of child and sibling distance from the threat animal 

(cms) as a function of child diagnostic category (CON; Distress Disorder; Fear 

Disorder) and maternal trait anxiety (high HTA; low HTA). 

 

 The analyses of mothers’ estimates of children’s avoidance as a function of 

child diagnostic category x child anxiety severity x maternal trait anxiety x target 

child were not possible as a result of small sample sizes.  
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Children’s Fear and Avoidance Ratings 

 Children’s baseline fear and avoidance ratings. The means and standard 

deviations of children’s baseline fear and avoidance ratings as a function of group are 

presented in Table 9.5.  

 A novel “safe” animal. The results of an independent samples t-test revealed 

there was no difference in children’s fear of a novel safe animal in the safe condition 

of the nature reserve task as a function of group, t (111) = 1.51, p = 0.13. Similarly 

anxious and control children’s avoidance of a safe animal did not differ, t (120) = 

1.11, p = 0.27.  

 A commonly feared animal. The results of an independent samples t-test 

used to examine children’s fear ratings of a commonly feared animal as a function of 

child anxiety group was significant, t (111) = 2.88, p = .005. As can be seen by the 

means in Table 9.5, anxious children were significantly more fearful of spiders 

relative to control children. However, there was no significant group difference 

found for children’s avoidance of a commonly feared animal t (111) = -0.59, p = 

0.55. 

 Table 9.5. 

Children’s Mean Baseline Fear and Avoidance Ratings of a Novel Safe Animal and a 

Commonly Feared Animal. 

 

 Anxious Control 

 

 M (SD) n M (SD) n p 

 

Fear Rating        

    Safe Animal 2.53 (3.00) 62 1.78 (2.23) 60 .13 

 

    Spider 4.92
 **

 (2.61) 53 3.57
**

 (2.39) 60   .005 

Avoidance        

   Safe Animal 11.59 (12.46) 62 9.24 (10.70) 60 .27 

 

   Spider 37.34 (16.96) 53 39.18 (16.01) 60 .55 

** p < .01 
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 Children’s fear ratings in the threat and ambiguous conditions. Hypothesis 

9.3. Anxious children will show greater fear in the threat and ambiguous conditions 

relative to non-anxious control children. 

 Figure 9.14 displays children’s mean avoidance estimates and standard errors. 

A 2 group (ANX; CON)  x 2 condition (threat; ambiguous) repeated measures 

ANOVA revealed a significant main effect of condition, F (1, 111) = 22.73, p < 

.0001, ƞp² = .17. Examination of the means showed that children reported greater fear 

in the threat condition relative to the ambiguous condition (p < .0001).  However, the 

analysis failed to support the hypothesis as the main effect of group and the group x 

condition interaction was not significant (Fs < 1). These results reflect that all 

children acquired fear of a novel animal about which they received threat related 

verbal information.  

 

Figure 9.14. The means and standard errors of children’s fear ratings in the threat 

and ambiguous conditions as a function of group (ANX; CON)    
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Children’s Estimates of Avoidance 

 Children’s avoidance as a function of children’s anxiety. Hypothesis 

9.4(a). Anxious children will show greater avoidance by placing themselves further 

away from the threat animal in the threat condition and the ambiguous condition 

compared to control children.   

 The means and standard errors for the following analysis are presented in 

Figure 9.15.  A 2 group (ANX; CON) x 2 condition (threat; ambiguous) repeated 

measures ANOVA revealed that the main effect of group and the group x condition 

interaction were not significant (F s < 1). However, there was a significant main 

effect of condition, F (1,120) = 18.92, p < .0001, ƞp² = .14, indicating that both 

anxious and control children placed themselves further away from the threat animal 

in the ambiguous compared to the threat condition.  

  

Figure 9.15. Children’s estimated distance from the threat animal in centimetres 

(cms) in the threat and ambiguous conditions as a function of group: anxious (ANX) 

vs control (CON). 
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Children’s avoidance as a function of child anxiety severity, child 

diagnostic category and child diagnostic category severity. Further analyses of 

children’s avoidance as a function of the following child factors (a) children’s 

anxiety severity; (b) children’s diagnostic category; and (c) children’s diagnostic 

category and anxiety severity revealed a consistent significant effect of condition (ps 

< .001), although there were no other significant effects found (ps > .05). Therefore, 

contrary to the prediction, children with fear disorders were not more avoidant 

relative to control children or distress disorder children. The means and standard 

deviations for the above analyses are presented in Table 9.6.  

Table 9.6 

 
The Means and Standard Deviations of Children’s Avoidance in the Threat and Ambiguous 

Conditions as a Function of Child Anxiety Severity, Child Diagnostic Category and Child 

Diagnostic Category Severity.  

 

                                                                                       Avoidance 

Condition Threat Ambiguous 

  M (SD) M (SD) n 

Child Anxiety Severity Group: 

   Low Clinical Anxiety 32.87 (17.21) 42.20 (12.09) 30 

 

   High Clinical Anxiety  38.69 (15.76) 42.59 (12.19) 32 

 

   Control 34.12 (16.34) 43.67 (12.84) 60 

Child Diagnostic Category: 

   Distress Disorder 

 

28.08 (16.25) 40.55 (11.31) 18 

   Fear Disorder 

 

38.72 (15.85) 43.30 (12.49) 43 

   Control 34.12 (16.34) 43.67 (12.84) 60 

Child Diagnostic Category 

& Anxiety Severity 

     

   LCA Distress Disorder 

 

 

26.22 

 

(16.93) 

 

42.11 

 

(12.73) 

 

9 

    LCA Fear Disorder 35.73 (16.32) 42.24 (12.13) 21 

     

    HCA Distress Disorder 

 

29.94 

 

(16.32) 

 

39.00 

 

(10.21) 

 

9 

    

    HCA Fear Disorder 

 

41.58 

 

(14.57) 

 

44.32 

 

13.02 

 

22 

    

    Control 

 

34.12 

 

(16.34) 

 

43.67 

 

(12.84) 

 

60 
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Children’s avoidance as a function of child anxiety group and maternal 

 anxiety. Hypothesis 9.4(b). Anxious children of high trait anxious mothers will show 

greater avoidance in the threat and ambiguous conditions relative to other children. 

Children’s mean avoidance estimates and standard errors are displayed in 

Figure 9.16. A 2 group (ANX; CON) x 2 maternal trait anxiety (HTA; LTA) x 2 

condition (threat; ambiguous) ANOVA again revealed a significant main effect of 

condition, F (1,117) = 17.85, p < .0001, ƞp² = .13, although there was no support 

found for the hypothesis the main effects of group and maternal anxiety were not 

significant and there were no significant interactions obtained (Fs < 1.38).  

 

 

Figure 9.16. Children’s estimated distance from the threat animal in centimetres 

(cms) in the threat and ambiguous conditions as a function of group: anxious (ANX) 

vs control (CON) and maternal trait anxiety (high trait anxiety, HTA; low trait 

anxiety, LTA). 

 

Exploratory Analyses 

Influence of child factors and maternal trait anxiety on children’s 

avoidance. Further analyses of children’s avoidance was undertaken to examine the 

combined influence of (a) children’s anxiety severity and maternal trait anxiety; and 
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(b) children’s diagnostic category and maternal trait anxiety. The results of the two 

repeated ANOVAs revealed no significant results (all Fs < 2.63). The combined 

effect of child diagnostic category severity and maternal trait anxiety on children’s 

threat avoidance was not examined due to small numbers when groups were further 

divided according to these variables, resulting in low power in the analysis. The 

means and standard deviations of the above set of analyses are presented below in 

Table 9.7.  

 Therefore, all children showed greater avoidance in the ambiguous condition 

where there was uncertainty about the presence of a threat animal relative to the 

threat condition in which children knew explicitly that the threat animal was present. 

However, children’s avoidance did not vary as a function of children’s anxiety 

group, children’s anxiety severity, child diagnostic category or maternal trait anxiety. 

Table 9.7 

 

The Means and Standard Deviations of Children’s Avoidance in the Threat and Ambiguous 

Conditions as a Function of Child Anxiety Severity x Maternal Trait Anxiety and Child 

Diagnostic Category x Maternal Trait Anxiety.  

 

                                                                             Child’s Estimate of Avoidance 

 High Maternal Trait Anxiety 

(HTA) 

Low Maternal Trait Anxiety 

(LTA) 

 Threat Ambiguous Threat Ambiguous 

  M 

(SD) 

M 

 (SD) 

M 

(SD) 

M 

(SD) 

Child Anxiety Severity Group: 

Low Clinical Anxiety 30.44 

(20.24) 

41.15 

(11.81) 

36.06 

(12.26) 

43.58 

(12.81) 

High Clinical Anxiety  40.66 

(16.39) 

44.13 

(13.40) 

35.83 

(14.94) 

40.35 

(10.25) 

Control 34.34 

(17.08) 

47.29 

(10.68) 

33.78 

(14.84) 

39.57 

(13.55) 

Child Diagnostic Category: 

Distress Disorder 

 

28.78 

(19.80) 

37.72 

(10.06) 

27.39 

(12.95) 

43.39 

(12.35) 

Fear Disorder 

 

37.58 

(18.26) 

44.67 

(13.23) 

40.47 

(11.55) 

41.20 

(11.31) 

Control 

 

34.34 

(17.08) 

47.29 

(10.68) 

33.78 

(14.84) 

39.57 

(13.55) 
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Chapter Summary 

 Mothers’ estimates of child’s avoidance. Consistent with the hypothesis, 

mothers estimated anxious children would show greater avoidance in both the threat 

and ambiguous conditions relative to control children, and this was enhanced in high 

trait anxious mothers of high clinically anxious children. Analyses of mothers’ 

estimates of avoidance as a function of child diagnostic category (fear disorder; 

distress disorder; control) and maternal trait anxiety revealed that high trait anxious 

mothers of fear disorder children versus control children estimated greater avoidance. 

However, while the results suggest that mothers’ expectations of children’s 

avoidance varied as a function of the child’s anxiety severity and child diagnostic 

category, it is evident that the significant difference in estimates of child avoidance 

were driven by over-estimates of children’s approach towards threat by high trait 

anxious mothers of control children. 

 Mothers’ estimates of child’s avoidance compared to a sibling. In explicitly 

threatening and ambiguous situations, mothers estimated their anxious child would 

show more avoidance than the child’s sibling compared to mothers of controls. 

Moreover, this was enhanced in high trait anxious mothers of anxious children, with 

a trend for high trait anxious mothers to estimate greater avoidance in low versus 

high clinically anxious children relative to a sibling, regardless of the child’s 

diagnostic category.   

 The results also showed that high trait anxious mothers of anxious children 

estimated that both their anxious child and the child’s sibling would show greater 

avoidance relative to high trait anxious mothers of control children. However, again 

these differences reflected the propensity of high trait anxious mothers of control 
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children to overestimate their children’s approach behaviour in threatening 

situations.   

 Mothers’ statement selection and baseline measures of avoidance. A 

significantly higher percentage of mothers of anxious children selected the most 

threatening animal statement to tell their child relative to control mothers. However, 

comparisons of children’s avoidance as a function of whether or not mothers selected 

the most threatening statement revealed that children of mothers who selected the 

most threatening statement were less avoidant of the threat animal across both the 

threat and ambiguous conditions, regardless of anxiety group.  Interestingly, 

correlation analysis between the total threat score of the three statements selected by 

mothers to tell their child and the child’s avoidance revealed that the more 

threatening information anxious children received, the less avoidant they were in 

ambiguous situations. These results suggest that in ambiguous but not explicitly 

threatening situations anxious children rely on information from their mothers about 

the level of danger they may encounter, with greater clarification resulting in greater 

approach behaviour.   

 Children’s baseline measures of fear and avoidance. Two baseline measures 

of fear and avoidance were administered to children to determine whether differences 

in children’s responding in the nature reserve task were reflective of a general 

avoidance or were the result of the experimental manipulation itself. While anxious 

children reported higher fear ratings of a commonly feared animal (spider), they were 

no more avoidant of the animal relative to non-anxious control children. Assessment 

of fear and avoidance of a novel “safe” animal revealed no significant differences 

between anxious and control children on these measures, indicating that anxious 
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children did not have a higher baseline measure of avoidance relative to non-anxious 

children. 

Children’s fear ratings in the nature reserve task. There was no difference 

in fear ratings as a function of child anxiety group, with all children reporting 

significantly greater fear in the threat condition relative to the ambiguous condition, 

reflecting an adaptive threat response. 

 Children’s estimate of avoidance. Using the nature reserve task, Field and 

Storksen-Coulson, (2007) found that anxious children showed greater avoidance of a 

threat animal relative to non-anxious children. However, in the present study, 

children’s estimates of avoidance of threat across conditions did not vary as a 

function of child anxiety group, as all children estimated greater avoidance of the 

threat animal in the ambiguous relative to the threat condition.  Therefore, 

uncertainty about the presence of threat (i.e., was the threat animal nearby or far 

away?) led children to estimate greater avoidance of the threat habitat than in a 

situation where there was explicit threat (i.e., threat animal present and visible). 

Moreover, children’s estimated avoidance was not influenced by child anxiety 

symptom severity, child diagnostic category or maternal trait anxiety.  
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Chapter 10. General Discussion 

 The aim of this thesis was to examine attentional and interpretation biases in 

clinically anxious versus non-anxious children and expectations of children’s 

avoidance by children and their mothers. The major findings for each task are 

presented in Tables 10.1 and 10.2. In this chapter, there is a discussion of these 

findings, which are linked to the extant literature reviewed in the earlier chapters of 

this thesis. The findings of this thesis are discussed in accordance with cognitive 

behavioural models of childhood anxiety that emphasise the role of attention and 

interpretation biases and parental influences on children’s avoidance behaviour in the 

etiology and maintenance of anxiety in children. The theoretical and applied 

implications of the current study are then presented. Finally, this thesis concludes 

with a discussion about the limitations of this study and suggestions for future 

research.  

 As can be seen by the results presented in Tables 10.1 and 10.2, there are a 

number of significant findings for anxious versus non-anxious children and mothers. 

The visual probe task was used to assess children’s attentional biases for threat and 

happy faces relative to neutral faces. Children’s cognitive, emotional and behavioural 

indices of interpretation biases were assessed using a hypothetical scenarios 

paradigm, in which children were asked to respond to ambiguous, threat and positive 

situations. Finally, an analogue task adapted from studies of fear acquisition and 

behavioural avoidance of threat in non-selected children was employed to assess (a) 

maternal expectations of children’s avoidance, (b) maternal expectations of child 

versus sibling avoidance, and (c) children’s expectations of their own avoidance.  
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Table 10.1.  

 

Summary of Findings for Attentional and Interpretation Biases in Children and Estimates of Avoidance by Children and Mothers as a Function of Child 

Anxiety Group (ANX; CON);  Child Anxiety Severity(HCA; LCA; CON), Child Diagnostic Category (Distress Disorder, Fear Disorder), and Child 

Diagnostic Category Severity ( HCA Distress Disorder, HCA Fear Disorder, LCA Distress Disorder, LCA Fear Disorder). 

Variable Attentional Bias 
 

Angry Faces                 Happy Faces 

Interpretation Bias 
 

Cognitions                            Emotion                                Maladaptive 

                                Accuracy              Intensity                 Behaviour 

Mothers’ Expectation of  
Threat Avoidance                                                                           

                                      

    Child                   Child vs              Sibling vs Con 
                                 Sibling                      Sibling      

Child’s 
Expectation 

of 

Threat 
Avoidance 

Child Anxiety Group 

 
ANX 

 

CON 
 

Child Anxiety Severity 

 
High Clinical Anxiety 

 

Low Clinical Anxiety 
 

CON 

 
Child Diagnostic Category 

 

Distress Disorder 
 

Fear Disorder 

 
CON 

 

Child Diagnostic Category Severity 
 

HCA Distress Disorder 
 

HCA Fear Disorder 

 
LCA Distress Disorder 

 

LCA Fear Disorder 
 

CON 

 

 

 
------ 

 

------ 
 

 

 
------ 

 

------ 
 

------ 

 
 

 

towards(trend) 
 

away(trend)   

 
   ------ 

     

 
    

         ------ 
 

away  

 
------ 

 

------ 
 

------ 

 
 

 

 
------ 

 

------ 
 

 

 
------ 

 

towards 
 

------ 

 
 

 

towards(trend) 
 

------ 

 
------ 

 

 
 

------ 
 

------ 

 
towards 

 

------ 
 

------ 

 
 

 

 
------ 

 

------ 
 

 

 
↑ Bias (T) 

 

------ 
 

------ 

 
 

 

------ 
 

------ 

 
------ 

 

 
 

------ 
 

↑ Bias 

(T/P/A) 
------ 

 

------ 
 

------ 

 

 

 
↓ (A) 

 

------ 
 

  

 
------ 

 

↓ (A) 
 

------ 

 
 

 

------ 
 

------ 

 
------ 

 

 
 

------ 
 

------ 

 
------ 

 

↓ (A) 
 

------ 

 

 

 
↑ (T) 

 

------ 
 

 

 
↑ (T) 

 

 ------ 
 

------ 

 
 

 

------ 
 

------ 

 
------ 

 

 
 

------ 
 

------ 

 
------ 

 

------ 
 

------ 

 

 

 
------ 

 

------ 
 

 

 
↑ (T/P/A) 

 

------ 
 

------ 

 
 

 

------ 
 

↑ (T/P/A) 

 
------ 

 

 
 

------ 
 

↑ (T/P/A) 

 
------ 

 

------ 
 

------ 

 

 

 
↑Avoid (T/A) 

 

------ 
 

 

 
↑Avoid (T/A) 

 

------ 
 

------ 

 
 

 

------ 
 

------ 

 
------ 

 

 
 

------ 
 

------ 

 
------ 

 

------ 
 

------ 

 

 

>Avoid (T/A) 

------ 

 
 

 

------ 
 

------ 

 
------ 

 

 

 

------ 

 
------ 

 

------ 
 

 

 
------ 

 
------ 

 

------ 
 

------ 

 
------ 

 

 

 
------ 

 

------ 
 

 

 
------ 

 

------ 
 

------ 

 
 

 

------ 
 

------ 

 
------ 

 

 
 

------ 
 

------ 

 
------ 

 

------ 
 

------ 

 

 
------ 

 

------ 
 

 

 
------ 

 

------ 
 

------ 

 
 

 

------ 
 

------ 

 
------ 

 

 
 

------ 
 

------ 

 
------ 

 

------ 
 

------ 

Note: ↑ = increased; ↓ = decreased; >  = more avoidant ; T = threat condition/P = positive condition/A = ambiguous  condition; ANX = anxious; CAS = child anxiety severity; HCA = high clinical anxiety; 

LCA = low clinical anxiety; CDC = child diagnostic category; MTA = maternal trait anxiety; HTA = high maternal trait anxiety; Avoid = avoidance;  ------ = no effect.   
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Table 10.2. 

 

 Summary of Findings for  Attentional and Interpretation Biases in Children and Estimates of Avoidance by Children and Mothers as a Function of 

Child Anxiety Group (ANX;CON) x Maternal Trait Anxiety (LTA; HTA); Child Anxiety Severity(HCA;LCA;CON) x Maternal Trait Anxiety (LTA; HTA) 

and Child Diagnostic Category (Distress Disorder; Fear Disorder; CON) x Maternal Trait Anxiety (LTA; HTA). 
 

Variable Attentional Bias 

 

Angry Faces             Happy Faces 

Interpretation Bias 

 

   Cognitions                               Emotion                      Maladaptive               
                                   Accuracy              Intensity             Behaviour 

                                                                                  

Mothers’ Expectation of  

Threat Avoidance                                                                           

                                        
         Child            Child vs Sibling         Sibling vs Con 

                                                                        Sibling 

Child’s 

Expectation 

of 
Threat 
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Note: ↑ = increased; ↓ = decreased; >  = more avoidant ; T = threat condition/P = positive condition/A = ambiguous  condition; ANX = anxious; CAS = child anxiety severity; HCA = high clinical anxiety; 
LCA = low clinical anxiety; CDC = child diagnostic category; MTA = maternal trait anxiety; HTA = high maternal trait anxiety; Avoid = avoidance;  ------ = no effect.
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Attention Bias Task 

 Contrary to the hypothesis and prior research (e.g., Roy et al., 2008), there were 

no differences found in children’s attentional biases when examined as a function of 

anxiety group (i.e., anxious versus non-anxious children).  However, further 

examination of the influence of children’s diagnostic category (i.e., fear disorder, 

distress disorder, no disorder) on children’s attentional processing  produced different 

results.  

 The main findings of the visual probe task used to assess children’s attention 

bias can be summarised as follows: (1) fear disorders were associated with a bias away 

from threat, while distress disorder (GAD) was associated with a bias towards threat, 

(2) children with fear disorders and high symptom severity showed a signficant bias 

away from threat faces, (3) children with distress disorder and low symptom severity 

showed a significant bias towards happy faces, (4) children’s attention biases were 

unrelated to maternal trait anxiety.  

  Threat attention bias. As expected, the distress disorder of GAD was 

associated with a bias towards threat, reflecting that children with pervasive anxiety 

concerns remain vigilant to threat information in the environment. This accords with 

cognitive models of anxiety that propose that anxious individuals show a selective 

attention bias towards threat cues (e.g., Mogg & Bradley, 1998; Williams et al., 1997), 

and is consistent with an attention bias towards threat faces observed in adults with 

generalised anxiety disorder (GAD) (Bradley, Mogg, et al., 1999).  

 However, contrary to the hypothesis, further examination of the influence of 

symptom severity revealed that although there was a trend for distress disorder children 

to show preferential orienting of attention towards threat faces, there was no 

enhancement effect of symptom severity on threat attention bias in children with high 

symptom severity. This is surprising given the recent evidence that children with a 
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distress disorder (including GAD, depressive disorders and PTSD) and high symptom 

severity showed the strongest bias towards threat faces (Salum et al., 2013). Moreover, 

an increased attentional threat bias has been associated with increased symptom severity 

in clinic referred children with GAD (e.g., Waters, Mogg, et al., 2008).  

 Waters, Mogg et al. (2008) found an attention bias towards threat faces in 

children with GAD and high symptom severity, with a trend for less anxious GAD 

children to direct their attention away from threat faces.  Moreover, within the GAD 

children, a threat attentional threat bias was positively correlated with increased anxiety 

symptoms and the presence of social phobia. Due to this association, it was not possible 

to determine the individual contribution of anxiety severity and social phobia to 

children’s attentional bias. Nevertheless, the bias towards threat faces in severely 

anxious children with GAD is consistent with that observed in distress disorder children 

with high symptom severity (Salum et al., 2013).   

 In the present study, a likely reason that a similarly enhanced bias towards threat 

in severely anxious distress disorder children was not found,  is that once the distress 

disorder group was further divided according to high and low levels of anxiety 

symptoms, the sample size did not allow for adequately powered analysis of anxiety 

severity effects (n = 9).  With a larger sample and adequate statistical power, the trend 

for an attentional bias towards threat that was observed may be significant for severely 

anxious distress disorder children, similar to that found in community selected children 

with distress disorder (Salum et al., 2013)  and in clinically anxious children with GAD 

(Waters, Mogg et al., 2008). 

   Consistent with the hypothesis and findings by Salum et al. (2013), fear 

disorder children with high symptom severity showed a significant bias away from 

threat faces relative to non-anxious controls. An attentional bias away from threat (and 

happy) faces has been found in adults with social phobia (e.g., Chen et al., 2002) and a 
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bias away from threat faces in socially anxious children (e.g., Stirling et al., 2006; 

Waters, Mogg et al., 2011). Although cognitive models of anxiety argue that anxious 

individuals show selective attention towards threat faces at the early stages of 

information processing, Chen et al. (2002) suggested that in at least socially anxious 

adults, the detection of emotional faces may be observed at less than 500ms, which 

allows the individual to shift their attention away in order to regulate negative emotion. 

Children with fear disorders may employ a similar attentional strategy in the early 

stages of attentional processing (i.e., 500ms or less).  

 In accord, Stirling et al., (2006) found that children with elevated levels of social 

anxiety symptoms showed a bias away from threat faces compared to neutral faces 

displayed at the longer stimulus presentation of 1000ms, which arguably allowed 

anxious children time to shift their attention and thus avoid attending further to threat 

faces. However, as children’s attentional bias was not assessed at 500ms, it is unclear 

whether the same attentional bias away from threat faces would have been observed at 

the shorter stimulus duration.  

 In the present study, attentional bias for threat faces differed between more and 

less severely anxious fear disorder children. This may to some extent relate to 

differences in attentional control (i.e., ability to effortfully focus and shift attention) in 

children with high versus low symptom severity with fear disorder (Derryberry & Reed, 

2002; Lonigan et al., 2004).  That is, when stimuli are briefly presented, severely 

anxious children with fear disorders direct their attention away from threat and towards 

neutral faces which may represent a source of safety. By directing their attention away 

from threat faces, fear disorder children may be avoiding threatening information that 

would lead to further exacerbation of their already elevated anxious symptomology. 

However, less anxious children with fear disorder, like non-anxious children, may be 

more capable of flexible control of attention and thus, more easily be able to attend to 
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both threat and safety related information. As a result, these children do not show an 

attentional bias either towards or away from threat. This provides further evidence that 

anxiety severity is an important parameter in relation to attentional biases in anxiety 

disorders in children. Thus, in sum, attention avoidance at early stages of information 

processing, may be an early component of behavioural avoidance which is a hallmark 

characteristic of fear disorders (Ollendick et al., 2009). 

 Happy attention bias. Extending on the work of Salum et al. (2013), this thesis 

also aimed to determine whether there are differences in attentional biases for happy 

faces as a function of child diagnostic category. In the present study, distress disorder 

children with low symptom severity showed a bias towards happy faces that was 

different from zero, although this was not significantly different to control children. 

This contrasts to prior findings of a trend for less anxious children with GAD and 

symptoms of social phobia to direct their attention away from happy faces (Waters, 

Mogg et al., 2008). However, in the present study, small sample sizes precluded 

adequately powered analysis of the effect of anxiety severity in distress disorder 

children. Thus, the bias observed towards happy faces may have been a spurious finding 

and requires replication with larger samples.   

 Although the bias for happy faces was not significant in fear disorder children 

based on the comparison of mean happy scores to zero, severely anxious fear disorder 

children showed a significant bias away from happy faces relative to controls. Thus, in 

the present study the evidence of an attentional bias for happy faces appears to be 

inconsistent, although it is unclear what is driving this variability.    

 Similar inconsistencies have been reported in prior studies examining children’s 

attentional bias for happy faces.  Using the visual probe task, an attentional bias towards 

happy faces relative to neutral faces has been found in both anxious and non-anxious 

control children (Waters, Henry et al., 2010) and in anxious children with high 
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symptom severity (Waters, Mogg et al., 2008). Conversely, a number of paediatric 

studies have failed to find an attentional bias either towards or away from happy faces 

(e.g., Monk et al., 2006; Pine et al., 2005; Roy et al., 2008; Stirling et al., 2006; Waters, 

Kokkoris et al., 2010; Waters, Mogg et al., 2011).  

 Using the visual probe task, Bradley et al. (1999) found that that adults with GAD 

and increased levels of social anxiety showed a bias towards happy (and threat) faces, 

although the bias for happy faces was significant only in the later stages of the task. As 

a result, Bradley and colleagues suggested that although adults with GAD and high 

levels of social anxiety initially orient their attention towards threat stimuli, over time 

they are likely to also show vigilance for other emotional stimuli (i.e., happy faces).  

 Taken together, these studies indicate that both anxious adults and anxious 

children show an attention bias for happy faces. However, cognitive models of anxiety 

propose that an anxiety related attentional bias would not be found for happy faces, as 

they are not related to threat (e.g., Mogg & Bradley, 1998). Nonetheless, in the present 

study, the pattern of attentional processing in children with fear disorders with high 

internalising symptoms is that of avoidance of emotional faces (i.e., happy and threat). 

However, as Bradley et al. (1999) suggested, even happy faces can potentially be 

appraised as threatening, given that smiling or laughing is approach-related behaviour, 

which may be anxiety provoking for some anxious individuals, particularly those with 

fear disorders and high symptom severity who are characterised by avoidance. Clearly, 

replication of the present findings is necessary before firm conclusions can be reached.  

 Influence of maternal trait anxiety on attention bias in children. There was 

no effect of maternal trait anxiety on children’s attentional biases for threat or happy 

faces, indicating that attentional biases differ as a function of children’s own anxiety 

symptom severity and diagnostic category and may not be related to mothers’ anxiety. 

This may seem suprising given the heritability of anxiety disorders (Hettema, Neale, & 



247 
 

 

Kendler, 2001)  and that the influence of parents, particularly mothers, is proposed to 

account for the greatest variance in symptoms of anxiety during early to middle 

childhood when the influence of parents on their children is strongest (Rapee et al., 

2009). One explanation for the present findings is the non-selected anxiety status of 

mothers in this study. Mothers’ anxiety status was determined based on a measure of 

trait anxiety, and the anxiety status of mothers was not an inclusion criteria for the 

study.  Future research of attention bias in distress and fear disorder children should 

include pre-selected mothers with clinical anxiety, given that an attention bias has been 

found in children at risk for anxiety by virtue of maternal anxiety disorders such as 

panic disorder (e.g., Mogg et al., 2012). It will then be possible to examine whether a 

specific relationship exists between maternal anxiety and child attention that is 

independent of the association between maternal and child anxiety.   

Summary: Attention Bias Findings 

 In summary, the main findings of this task add to the growing number of studies 

that have found that anxiety disordered children show a significant attentional bias for 

threat faces relative to neutral faces, compared to non-anxious control children. 

Children with distress disorders show a tendency to direct their attention towards threat 

and happy faces, although small sample sizes precluded final conclusions to be made 

about whether these biases differ between children with high versus low levels of 

internalising symptoms relative to controls and children with fear disorders. Conversely, 

children with fear disorders show a bias away from threat faces compared to the other 

groups.  Moreover, there was an enhancement effect of anxiety severity on attentional 

biases in children with fear disorders and high symptom severity, which was evident for 

both threat and happy faces. Therefore, these children appear to display avoidance even 

at early stages of information processing that may be commensurate with the 

behavioural avoidance observed in children with these disorders (e.g., separation 
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anxiety, social phobia). Although maternal anxiety represents a genetic vulnerability to 

anxiety (e.g., Beidel & Turner, 1997) and developmental models highlight the role of 

parental anxiety in children’s cognitive biases (e.g., Rapee, 2001), this thesis found no 

effect of maternal trait anxiety on attention biases in anxious and control children, a 

finding which may have been influenced by the non-selected status of anxiety in 

mothers.  

Interpretation Bias Task 

 Children’s cognitive, emotional and behavioural interpretations were examined 

using a paradigm in which children were required to interpret explicitly threatening, 

explicitly pleasant and neutral scenarios.  Differences in children’s interpretation biases 

were examined as a function of child anxiety, child anxiety severity, child diagnostic 

category and maternal trait anxiety. To the author’s knowledge, this is the first study to 

investigate the influence of anxiety symptom severity and diagnostic category on 

children’s interpretation biases.  

 The main findings of this task can be summarised as follows: (1) anxious children 

with high symptom severity made greater threat appraisals of threat situations relative to 

non-anxious control children; (2) severely anxious children with fear disorders made 

greater threat appraisals of all situations relative to controls; (3) while anxious children 

with low symptom severity were less able to identify the appropriate feeling in neutral 

situations, fear disorder children of high trait anxious mothers showed the greatest 

impairment; (4) regardless of diagnostic category, anxious children with high symptom 

severity experienced the strongest threat emotions (i.e., sad, worried, scared) in 

threatening situations; (5) children with fear disorder and high symptom severity 

reported the most maladaptive behaviours across all situations; (6) attentional threat 

biases are negatively correlated with threat appraisals and maladaptive behaviour in 

anxious but not control children. 
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 Cognitive interpretations. All children interpreted threat situations as more 

threatening than neutral and positive situations, and neutral situations as more 

threatening than positive situations. Therefore, each situation type (i.e., threat, neutral or 

positive) was interpreted in accordance with their intended valence.   

 In partial support of the hypothesis and in accord with cognitive theories (e.g., 

Öhman, 1993; Williams et al., 1997), anxious children with high symptom severity 

made significantly more threatening interpretations than non-anxious children in threat 

situations. There was no influence of anxiety severity on children’s threat interpretations 

in the neutral condition, which is surprising given that anxious children show a 

preference to interpret both threatening and neutral situations as negative (e.g., Hadwin 

et al., 2006).  

 However, when children’s threat interpretations were examined as a function of 

diagnostic category, fear disorder children with high symptom severity reported 

significantly greater threat interpretations in threat, neutral and positive situations 

relative to both control and fear disorder children with low symptom severity. The 

propensity for severely anxious fear disorder children to appraise all situations as 

significantly more threatening than other children suggests that these children have a 

generalised threat interpretation bias whereby they fail to discriminate between 

situations that are threatening versus those that are not.  

 This finding is partly consistent with a study by Bögels and Zigterman (2000), in 

which the majority of anxious children with a primary diagnosis of either separation 

anxiety or social phobia, and thus a fear disorder, gave high ratings of danger in 

ambiguous situations relative to controls. Similarly, using an ambiguous situations 

paradigm, Creswell et al. (2005) assessed cognitive interpretations in anxious children, 

the majority of whom had a principal diagnosis of  either social phobia, separation 

anxiety or other disorder (e.g., specific phobia, obsessive compulsive disorder, panic 
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disorder). Creswell and colleagues (2005) also found that anxious children chose more 

threat interpretations of ambiguous situations relative to control children. As these 

studies did not examine the effect of anxiety symptom severity, nor were conditions 

other than ambiguous situations included, it is difficult to know whether an increased 

threat interpretation bias in these children may have been associated with increased 

symptom severity or with fear disorder or both, and to what extent this represents a 

generalised interpretation bias. 

Contrary to the hypothesis that, compared to controls, distress disorder children 

would show a greater threat interpretation bias based on their pervasive level of anxiety 

and worry, these children failed to show a threat related bias in any condition. This 

could have been due to a methodological issue related to the content of the scenarios. 

That is, the situations described in this task may not have as closely reflected the 

anxiety concerns of distress disorder children, and they may have matched more closely 

the fears of the fear disorder children.  However, a more likely reason for non-

significant findings is the smaller sample size of the distress disorder group (n = 18), 

particularly when further divided according to anxiety symptom severity (n = 9).  

As in the attention bias task, children’s cognitive appraisals did not vary as a 

function of maternal trait anxiety. This is surprising, given that a significant association 

between maternal trait anxiety and children’s threat interpretation bias has been reported 

in prior research (e.g., Gifford et al., 2008).  These variable findings may be due to 

differences in experimental methodology. Gifford and colleagues (2008) employed a 

homophone task to assess interpretation biases in children with anxiety disorders and 

externalising disorders and their mothers, relative to controls.  They found that 

increased maternal anxiety was associated with more threat interpretations in anxious 

children. However, it has been suggested that anxious children may be more familiar 

with threatening experiences than with neutral interpretations of homophones (Hadwin 
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et al., 1997). Therefore, higher threat interpretations of anxious versus non-anxious 

children observed by Gifford et al. (2008) may partly reflect a response bias by anxious 

children.  

 Emotion interpretations. In partial support of the hypothesis, anxious children 

were significantly less able to interpret the appropriate feeling in neutral situations 

compared to controls, which was enhanced in children with low symptom severity. 

However, in spite of their impairment in neutral situations, anxious children did not 

chose more threatening emotions relative to controls.  Therefore, impairment in anxious 

children’s interpretation of emotions is restricted to neutral situations and not situations 

that are explicitly threatening or explicitly positive, where all children were readily able 

to identify the presence or absence of danger and respond accordingly.  Neutral 

situations are unclear and therefore rely on an individual’s ability to appraise both 

positive and negative information. Thus, impaired emotional accuracy in neutral 

situations may be because these situations are frequently avoided by anxious children.  

However, as can be seen in Table 10.2, anxious children of high trait anxious 

mothers were the most impaired in their ability to interpret the correct emotion in all 

conditions compared to control children of high trait anxious mothers and anxious 

children of low trait anxious mothers. Therefore, while all anxious children are impaired 

in their ability to accurately interpret the emotional response in neutral situations, 

anxious children of high trait anxious mothers showed further impairments in threat and 

positive situations.  This suggests that high trait anxious mothers might play a role in 

the way their anxious children respond emotionally across a range of situations. This 

finding is consistent with major models of childhood anxiety that propose that anxious 

mothers influence children’s behaviour through a range of social learning processes 

including modelling of maladaptive coping strategies and via the threat related 

information that they give to their children (e.g., Rapee, 2001; Murray et al., 2009). 
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Thus, maternal trait anxiety is more likely to affect interpretation of emotions rather 

than cognitions.  

In this study, high trait anxious mothers of anxious children may be similarly 

avoidant and therefore impaired in their ability to identify appropriate emotional 

responses. Therefore, high trait anxious mothers may promote inappropriate emotional 

responding by modelling this behaviour and/or through the verbal information they give 

about how their child responds.   For example, in a recent study by Lester et al. (2010), 

anxious children anticipated that their mothers would disambiguate ambiguous 

situations for them in a threatening way, which suggested that anxious children learn to 

interpret and respond based on how their mothers have interpreted these situations in the 

past. Therefore, one explanation for the present results is that anxious children, 

particularly those of high trait anxious mothers, may be impaired in their ability to know 

how to feel in situations based on inaccurate information that they receive from their 

mothers. 

Contrary to the hypothesis, children with fear disorders of high trait anxious 

mothers showed the poorest emotion accuracy across all situations relative to control 

children of high trait anxious mothers. This finding is, however, consistent with the 

explanation provided above in terms of maternal enhancement of avoidance of a range 

of situations. Furthermore, it suggests the extent of emotional inaccuracy is influenced 

by both maternal and child factors, given evidence in this thesis that fear disorder 

children are the most avoidant and have the strongest threat based cognitions.  

As expected, children with high symptom severity reported the strongest threat 

emotions in threatening situations regardless of diagnostic category and maternal trait 

anxiety relative to controls. Therefore, in situations where there is explicit threat, the 

emotional reactions of severely anxious children are driven by the child’s own level of 

anxiety symptoms. This may be because they have accumulated more actual experience 
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with negative situations, and so overall experience stronger negative emotions (Waters, 

Craske et al., 2008).  

 Behavioural interpretations. Children with high anxiety symptom severity 

selected more maladaptive behaviours across threat,  positive and neutral conditions 

compared to less anxious and control children. Consistent with impairments observed 

with cognitions and feelings, children with fear disorders reported more maladaptive 

behaviours relative to non-anxious children, which were enhanced in those children 

with fear disorders and high anxiety symptom severity. However, contrary to the 

prediction, although consistent with children’s cognitive interpretation biases, there 

were no differences in children’s maladaptive behaviours as a function of maternal trait 

anxiety. 

Summary: Interpretation Bias Findings 

In summary, the interpretation bias task revealed that children with high clinical 

anxiety and fear disorders have the greatest impairment in interpretation across 

cognitions, emotions and behaviour. It appears that a bias in cognitions is mostly related 

to threat situations, although there were also impairments in emotional accuracy and 

maladaptive behaviour in neutral and positive situations in severely anxious fear 

disorder children. Similarly, in the attention bias task, these children showed an 

increased avoidance of threat and happy faces relative to controls and to severely 

anxious distress disorder children. Therefore, the pattern of attention for emotional 

information, that was present in the early stages of information processing, is also 

evident in the later stages, when these children made conscious threat appraisals of a 

range of situations varying in emotional significance (i.e., positive, neutral, threat). This 

pattern of cognitive processing appears to be driven primarily by the child’s diagnostic 

category and level of symptom severity, with little impact of maternal trait anxiety other 
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than on emotional accuracy, which was lower overall in fear disorder children of high 

trait anxious mothers. 

 Association between attentional threat bias and threat interpretation bias. 

Correlation analysis revealed that threat attention bias was negatively associated with 

cognitive threat appraisals and maladaptive behaviours across situations in anxious but 

not control children. This suggests that as anxious children’s attention moves from more 

to less threat avoidance they are less likely to appraise situations as threatening and to 

react with maladaptive behaviours (e.g., avoidance), similar to the absence of significant 

avoidance or vigilance seen in healthy controls (e.g., Salum et al., 2013). In a recent 

treatment outcome study, Waters, Mogg, and Bradley (2012) investigated the benefits 

of a 10 week group cognitive behavioural therapy (CBT) program for anxiety 

disordered children. The treatment included psychoeducation about anxiety, relaxation 

training, cognitive restructuring, graded exposure, coping and assertiveness skills.  

Notably, all children showed reductions in anxiety symptoms following treatment. 

However, the children who displayed a pre-treatment attentional bias towards threat 

showed greater reductions in anxiety symptoms at post-treatment relative to anxious 

children who showed a pre-treatment attentional bias away from threat. However, the 

bias away from threat decreased in these children over the course of treatment. Thus, 

attentional threat vigilance appears to be linked to less threat-based cognitive appraisal 

and to better treatment outcomes following CBT, which as one of its aims, seeks to 

correct biased appraisals through cognitive challenging and exposure hierarchies. 

 In the present study, there was also a positive correlation found between cognitive 

threat appraisals and maladaptive behaviour, reflecting that the more threatening 

children interpret situations, the more likely they are to behave in maladaptive or 

unhelpful ways. This supports cognitive theory that proposes that anxious relative to 

non-anxious individuals vigilantly monitor the environment for threat and detect threat 
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more quickly. This in turn leads to increased anxiety and avoidance of the source of 

threat in an attempt to reduce anxiety (Mogg & Bradley, 1998; Öhman, Flykt & 

Lundqvist, 2000).  The present findings of a strong association between anxious 

children’s maladaptive cognitions and behaviours also support a CBT approach to 

treatment. Using the same group CBT treatment protocol as that investigated by Waters 

et al. (2012), Waters, Wharton, Zimmer-Gembeck, and Craske (2008) found that at 

post-treatment, anxious children’s judgments about their coping ability improved 

significantly and threat interpretations biases reduced to levels that were comparable to 

non-anxious control children. Waters, Wharton et al. (2008) suggested that anxious 

children may have improved their interpretation style through their participation in 

didactic tasks that focus on cognitive restructuring and/or as a result of exposure during 

these tasks, which provided children with the opportunity to learn adaptive behaviour 

change.   

 Taken together, these findings highlight the importance of targeting anxious 

children’s dysfunctional cognitions, emotions and behaviour in anxiety interventions.  

The use of exposure hierarchies may be particularly beneficial for those children whose 

fears lead to increased avoidance of threat related information, such as that observed in 

fear disorder children. Moreover, this study has shown that the expression of attention 

and interpretation biases are significantly related and pre-existing differences in these 

biases and the associations between them are likely to be factors affecting treatment 

outcomes from CBT. These factors have tended to be overlooked in previous large-scale 

studies of predictors of treatment outcomes (e.g., Silverman, Pina, & Viswesvaran, 

2008).  
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The Nature Reserve Task: Avoidance 

 There are a series of studies that have found that non-clinical children acquire fear 

beliefs based on the information they are given, leading to subsequent avoidance of a 

novel threat animal (e.g., Field, Argyris, & Knowles, 2001; Field & Storksen-Coulson, 

2008). However, to the author’s knowledge, this is the first study to examine 

expectations of avoidance in clinically anxious relative to non-anxious children. 

Moreover, an investigation of mothers’ expectations of avoidance in clinically anxious 

versus non-anxious children has not previously been undertaken, despite evidence that 

parental expectations influence parent-child interactions, which in turn influence 

children’s perceptions of threat and personal coping (Creswell et al., 2010; Rapee, 

2001).   

 As can be seen in Tables 10.1 and 10.2, the main findings of the nature reserve 

task can be summarised as follows: (1) mothers expected that anxious children would be 

more avoidant than control children in threat and ambiguous situations, with mothers of 

fear disorder children expecting the greatest avoidance; (2) regardless of child 

diagnostic category, mothers expected that anxious children would show greater 

avoidance than a sibling in threat and ambiguous situations; (3) mothers expected 

greater avoidance by a sibling of an anxious child relative to a sibling of a control child; 

(4) expectations of child avoidance were enhanced in high trait anxious mothers; (5) 

mothers’ expectations of child avoidance was enhanced for anxious children with high 

symptom severity; (6) there was no difference in anxious versus control children’s 

estimates of avoidance in threat or ambiguous situations; (5) the more negative 

information anxious children are provided about ambiguous situations, the more likely 

they are to approach these situations.   

 Maternal expectations of avoidance by anxious versus control children. As 

can be seen by the results displayed in Table 10.1, consistent with the hypotheses, 
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mothers expected that compared to control children, anxious children would show 

greater avoidance in threat and ambiguous situations, which was enhanced in mothers of 

high clinically anxious children.  When the influence of maternal trait anxiety was 

examined, high trait anxious mothers expected significantly greater avoidance by 

severely anxious children in both threat and ambiguous conditions relative to non-

anxious controls (see Table 10.2).   

 However, significant differences in maternal expectations of children’s threat 

avoidance in the present study appear to be primarily driven by over-estimates of 

approach behaviour made by high trait anxious mothers of control children. These 

mothers expected that their child would place themselves significantly closer to explicit 

or potential threat relative to other mothers. Over-estimates of approach behaviour may 

reflect upon a desire by more anxious mothers of non-anxious children to present 

positively by appearing more confident about their non-anxious child’s coping in 

response to a real or potential threat. Another explanation for these overestimates may 

be that anxious mothers have difficulty in their interpretation of threat situations when it 

comes to their non-anxious children. Mothers of anxious children tend to show accurate 

appraisals of their child’s coping ability in demanding situations (e.g., Kortlander et al., 

1997), based on previous experience of their child’s distress and desire to avoid in 

similar events (Rapee, 2001). In contrast, anxious mothers of non-anxious children may 

have had less experience of situations that their child finds anxiety provoking and thus 

overestimate their child’s coping ability in a variety of situations.  

 Maternal expectations of avoidance by distress and fear disorder children 

versus control children. Investigation of the combined influence of maternal trait 

anxiety and child diagnostic category on mothers’ expectation of avoidance revealed 

that in the presence of explicit threat, high trait anxious mothers expect that fear 

disorder children would show significantly greater avoidance relative to non-anxious 
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children. While this effect is again partly due to overestimates of approach behaviour by 

high anxious mothers of control children, it is interesting that there was only a 

significant difference found between mothers’ expectations of avoidance by fear 

disorder children versus control children and not distress disorder children versus 

control children. Differences in expectations may partly reflect differences in how 

children have historically responded to threat as a function of having a fear or distress 

disorder. For example, fear disorder children may tend to either avoid situations that 

they perceive as threat-related due to past negative experiences, or inappropriately 

approach threat related situations and respond in a way that places them at increased and 

unnecessary risk (e.g., rapidly approach a large, unfamiliar dog, reflecting poor adaptive 

behaviour in this situation). Either way, mothers may have learned that fear disorder 

children respond with distress to threatening situations and thus expect avoidance to be 

the most likely response. In contrast, children with distress disorders may be more likely 

to approach challenging situations appropriately, due to their need to seek approval and 

with reassurance from others (Flannery-Schroeder, 2004).  Mothers of distress disorder 

children may have learned to expect that their child will engage in activities, but only 

with the aid of safety behaviours such as encouragement and reassurance. Nevertheless, 

although the precise mechanism is unknown, the finding that high trait anxious mothers 

expect greater avoidance by fear disorder children accords with cognitive behavioural 

models, which propose that  parental beliefs about children’s distress elicit similar 

feelings in the parent, leading them to promote avoidance, as a way of reducing distress 

in both the child and themselves (Rapee, 2001).  

  Maternal expectations of avoidance by the child versus the child’s sibling. 

An interesting finding in the present study was that high trait anxious mothers expected 

greater avoidance by both the anxious child and their sibling relative to mothers of 

control children in threat and ambiguous situations, which is enhanced in mothers of 
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fear disorder children. This finding may reflect that anxious mothers become more 

cautious when there is an anxious child in the family, particularly when the child has a 

fear disorder. Consequently, mothers may generalise expectations that all children will 

show avoidance in situations where there is explicit or potential threat.  

 Nevertheless, irrespective of the child’s diagnostic category, high trait anxious 

mothers still expected the greatest avoidance by their anxious children relative to a 

sibling across situations. A possible explanation for differences in mothers’ expectations 

of avoidance between children in the same family is that maternal trait anxiety likely 

engenders the most caution is relation to the anxious child, who presumably would be 

expected to show the most distress. Moreover, as both high trait anxious mothers and 

anxious children are likely to experience distress in response to real or perceived threat, 

the mother’s own anxiety may inflate their estimates of the anxious child’s avoidance, 

and thus, a vicious cycle ensues.  

Relationship between mothers’ threat statements and children’s threat 

avoidance. Surprisingly, there was a significant negative correlation between mothers’ 

threat statements and avoidance by anxious children in the ambiguous condition, 

although not in the threat condition. This relationship indicates that when faced with an 

ambiguous or potentially threatening situation, the more threat information that children 

receive from their mothers, the more likely anxious children are to approach a novel 

situation or stimulus. By providing the most threatening statements, mothers may be 

attempting to help their anxious child cope by making the child as prepared as possible 

for what might lie ahead. In a somewhat related way, Farrell, Hourigan, and Waters 

(2013) found mothers of children with obsessive compulsive disorder (OCD) 

communicated more directive instruction about the child’s responsibility in dealing with 

ambiguous situations than mothers of healthy controls.  
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That is, mothers of OCD children were more likely to implicate the child as 

being solely or mainly responsible for the action to be taken to resolve the situation, 

whereas mothers of control children were more likely to propose a solution involving 

both the child and themselves. Farrell et al. (2013) provided some preliminary evidence 

that during interactions between children with OCD and their mothers, mothers promote 

enhanced child responsibility, which is one of the pathways proposed by Salkovskis, 

Shafran, Rachman, and Freeston (1999) to the development of dysfunctional inflated 

responsibility beliefs.  

In the nature reserve task, the greater the threat information about the threat 

animal that mothers provided to their anxious children, the more likely the child was to 

approach the threat animal’s habitat, even when the child knew that the threat animal 

may have been present. Therefore, although mothers believed they were helping their 

anxious child by clarifying the potential threat in the situation, they may have promoted 

the child’s perception that they were equipped with the knowledge necessary to 

approach in this situation. However, as anxious children often may not possess the 

necessary skills to cope in challenging situations, the selection of the most threatening 

statements by mothers could inadvertently increase the likelihood of negative 

experiences for their children. Based on evidence from the present study and that of 

prior research with children with OCD (Farrell et al., 2013), further investigation is 

warranted to determine whether the type of information parents give their children 

translates into more adaptive or maladaptive beliefs and behavioural responses in 

anxious children.  

 Children’s expectations of avoidance. Despite the extent of maternal expectancy 

of avoidance in anxious compared to control children, and differences in anxious 

children’s own estimate of fear of a commonly feared animal, anxious children were not 

more avoidant of threat than control children. As in prior studies (e.g., Field & 
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Storksen-Coulson, 2007) children acquired fear of a novel animal through the 

information they received from their mothers. The inclusion in the present study of an 

ambiguous condition in addition to a threat condition allowed for comparisons of 

children’s fear and avoidance to be made across conditions. These comparisons showed 

that all children were more fearful in the threat relative to the ambiguous condition 

indicating an adaptive response to threat. However, contrary to the hypothesis and 

cognitive behaviour theories (Beck & Emery, 1985), anxious and non-anxious children 

did not differ in avoidance of threat in either the threat or ambiguous conditions. 

Moreover, children’s avoidance was not influenced by maternal trait anxiety. 

 There are a number of possible explanations as to why anxious and control 

children did not differ in estimates of avoidance in the present study. As mothers were 

present when children completed the task, anxious children may have been reassured by 

their mother’s presence, which served as a safety behaviour, consequently reducing 

their need to avoid. Moreover, unlike the study by Field and Storksen-Coulson (2007) 

who examined avoidance behaviour in non-selected children, the current sample was 

comprised of clinically anxious children, who are prone to present positively (Dadds, 

Perrin, & Yule, 1998). Therefore, in this clinic-referred sample of children, the desire to 

present positively may have influenced children’s avoidance scores in that they 

indicated approach behaviour more often than avoidance behaviours, particularly in the 

presence of their mothers. It is also possible that the nature reserve task was not specific 

to the anxiety concerns of this group of anxious children. That is, only one anxious child 

had a principal diagnosis of an animal phobia, with the majority of anxious children 

having a principal diagnosis of either a specific phobia related to the natural 

environment or generalised anxiety disorder. 
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Summary: Nature Reserve Task Findings  

 In summary, the nature reserve task showed that anxious children in general 

estimate similar avoidance of threat relative to non-anxious control children. Despite 

this, mothers expect that (a) anxious children to be more avoidant than controls, (b) 

anxious children to be more avoidant than a sibling, and (c) the sibling of an anxious 

child to be more avoidant than a sibling of a control child. Moreover, maternal 

expectancies of avoidance are enhanced in mothers with high trait anxiety, with greater 

expectancies of avoidance related to increased levels of symptom severity in anxious 

children and fear disorders.  The more threat related information that children receive 

from their mothers in ambiguous situations, the more likely are anxious children to 

approach versus avoid a potentially threatening stimulus. 

Overall Summary of Findings across Tasks 

 The main objective of this thesis was to investigate children’s attention and 

interpretation biases, and expectations by children and mothers of children’s threat 

avoidance as a function of child diagnostic category, child anxiety symptom severity 

and maternal trait anxiety.  Together the findings of the three experimental tasks used to 

investigate these parameters of childhood anxiety can be summarised as follows.  

Fear disorders and high symptom severity were associated with perturbations in 

attention to emotional stimuli and appraisals of a variety of emotional events. Severely 

anxious fear disorder children were characterised by avoidance, threat appraisals and 

maladaptive behaviour relative to controls. Although the findings suggested that distress 

disorder children with high symptom severity show an attentional bias towards threat, 

there was little evidence of an interpretation bias in these children. However, the 

minimal effects observed in the present study for distress disorder children may have 

been compromised by a small sample size.  
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Notably, there was a significant negative association found between attention 

bias and interpretation biases in anxious children. This indicated that the more that 

attention bias shifts from more to less avoidance, the more likely this is to protect 

against threat appraisals and maladaptive behaviour.  

Maternal trait anxiety had no effect on children’s attention biases, cognitions 

and behaviours, although increased maternal trait anxiety was associated with impaired 

emotional responding in children with fear disorders. Nevertheless, the effect of 

maternal anxiety across all indices of attention and interpretations biases may have been 

different if mothers had been selected based on clinical symptoms of anxiety.  

 There were no differences observed between anxious and control children’s 

estimates of avoidance, although mothers expected more avoidance of anxious children 

and a sibling relative to mothers of control children. Moreover, maternal trait anxiety 

enhanced mothers’ avoidance estimates of anxious children relative to a sibling. Finally, 

mothers’ threat information was found to promote greater approach behaviour in 

anxious children. While this may serve to enhance clarity regarding the child’s 

role/capabilities, it could potentially set them up for negative experiences if the child is 

ill prepared in terms of coping skills and adaptive behaviour appropriate to the situation.  

Theoretical Implications 

 There are a number of theoretical and clinical implications from the results of the 

three tasks presented in this thesis.  At the theoretical level, this thesis adds to the 

growing number of studies that have found that anxious children show threat related 

attentional biases (e.g.,  Pine et al., 2005; Roy et al., 2008; Waters, Mogg, et al., 2008)  

and threat interpretation biases (e.g., Bögels & Zigterman, 2000; Creswell et al., 2005; 

Muris, Merckelbach, & Damsma, 2000), which supports cognitive theories of anxiety 

(Mogg & Bradley, 1998; Williams et al., 1988).  Consistent with developmental models 

of childhood anxiety (e.g., Rapee, 2001), this thesis provides preliminary evidence that 
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maternal expectations of children’s avoidance vary as a function of child and maternal 

anxiety. 

 To date, there have been marked variations in empirical studies of an attentional 

bias in anxious children, suggesting that children are not uniformly biased towards 

threat. That is, while a number of studies have found evidence for threat attentional 

vigilance, other researchers have observed an attentional bias away from threat in 

anxious children.    

 Recently evidence has emerged that a threat attentional bias in anxious children is 

modulated by type of internalising disorder and symptom severity (Salum et al., 2013).  

In the present study, the attention bias task showed that distress disorder is associated 

with a bias towards threat and fear disorders with a bias away from threat. Thus, one 

reason for prior inconsistencies related to the direction of the bias that have been 

previously observed in anxious children, may be that the bias (either towards or away 

from threat) is dependent on the unique cluster of anxiety symptoms associated with the 

child’s diagnostic category and the severity of those symptoms.  

 Importantly this thesis highlighted the relationship between a threat attentional 

bias and intepretation biases, with an attentional bias away from threat in the early 

stages of information processing, (i.e., outside of conscious awareness) related to threat 

cognitions and maladaptive behaviours during later stages, when children make 

conscious choices about how they will respond to a range of stimuli of varying 

emotional importance. Although there is evidence that children show a threat related 

intepretation bias in ambiguous situations (e.g., Bögels & Zigterman, 2000; Creswell et 

al., 2005), the thesis adds to the current literature by showing that this bias extends to 

threat and positive situations in anxious children with fear disorders. Moreover, 

interpretation biases in anxious children appear to be enhanced as a function of 

symptom severity, which is consistent with that observed for attention bias in the 
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present study and in prior attention bias studies with clinically anxious children (e.g., 

Waters, Mogg et al., 2008).  

 Although there is an increasing interest in the role of family factors in the 

intergenerational transmission of anxiety, to the authors knowledge, there have been no 

studies that have examined maternal expectancies of avoidance in children as a function 

of child and/or maternal anxiety. The findings of this thesis suggests that in famillies 

that have an anxious child, mothers develop a threat avoidance expectancy bias, which 

is enhanced in mothers with high trait anxiety. Moreover, maternal expectations of  

avoidance by anxious children, appears to extend to the child’s sibling. This thesis 

showed that one way in which mothers might compensate for their avoidance 

expectations is through the threat severity of the information that they provide their 

child. That is, more threat information from mothers leads to greater approach 

behaviour by anxious children, which was maladaptive within the context of the nature 

reserve task. Thus, maternal expectations and communication should be an area of focus 

in treatment of childhood anxiety. 

Clinical Implications 

  Prior to the discussion of the clinical implications, it should be noted that a 

limitation of this thesis is the cross-sectional nature of the three studies that were 

undertaken. Consequently, there can be no conclusions made regarding causal or 

maintaining effects of children’s biases and maternal expectations. Nonetheless, the 

findings of the attention bias, interpretation bias and avoidance tasks have provided 

support for cognitive behavioural therapy (CBT) approaches. Although CBT is 

currently a first-line treatment for anxiety disorders, further therapeutic developments 

are needed to improve treatment outcomes for children and adolescents (James, Soler, & 

Weatherall, 2005).     
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 The significant associations between attention and interpretation biases observed 

in this thesis suggest that treatment outcomes for anxious children may be improved 

through  attention training, designed to increase children’s ability to selectively attend to 

positive rather than negative information in their environment.  Attention bias 

modification training (ABMT) has been found to significantly reduce physiological and 

self-report stress responses in adults (Dandeneau, Baldwin, Baccus, Sakellaropoulo, & 

Pruessner, 2007). Recently, Waters, Pittaway, Mogg, Bradley, and Pine (2013) 

investigated the effectiveness of an ABMT protocol in a sample of clinically anxious 

children.  They found that anxious children who were trained to attend to positive 

stimuli developed a positive attention bias and also experienced a significant reduction 

in the number of anxiety diagnoses and diagnostic severity ratings. Thus, based on 

evidence in the present study that a threat attention bias is negatively associated with 

cognitive threat appraisals and maladapative behaviours, the inclusion of an ABMT 

protocol in anxiety treatment could augment CBT interventions, particularly for 

children with a pre-existing bias to avoid threat.  

 This thesis also supports the inclusion of cognitive restructuring and exposure 

hierarchies that generalise to both positive and ambiguous situations as well as those 

known to the child as being anxiety-provoking, strategies typically used in CBT 

interventions to change the way children think about situations. Participation in didatic 

tasks  and graded exposure to threat, positive and ambiguous situations could strengthen 

change in broad appraisal biases and thus enhance clinical outcomes from CBT, which 

have already shown distinct benefits in altering threat appraisals specifically (e.g., 

Waters, Wharton et al. 2008). In this way, anxious children may learn to adjust their 

appraisals of a variety of situations so that appraisal of threat becomes more objective 

and less inclusive of positive and benign stimuli and events.  
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 Maternal expectations of children’s avoidance clearly need to be a focus for 

therapeutic work for families with anxious children. However, this is not as uniform as 

encouraging anxious mothers to promote greater engagement. As observed in this 

thesis, mothers who chose the most threatening statements had children who were more 

likely to approach a potentially dangerous situation. Therefore, mothers may benefit 

more from intervention that encourages matching the situational demands to their 

child’s capabilities, rather than more global threat appraisals that may be influenced by 

their own anxiety.  Mothers might benefit from engaging in or observing exposure tasks 

completed by their anxious children that are designed to violate mothers’ expectancy of 

their child’s avoidance, and by monitoring their child’s actual behaviour and coping 

during exposure tasks, while being mindful not to enhance the threat salience of the 

situation by what they say. Violation of mothers’ expectancies of avoidance may lead to 

a change in mothers’ cognitive set about their child and the promotion of more adaptive 

coping behaviours in the child. 

Limitations and Suggestions for Future Research  

This thesis has contributed to the existing attention bias, interpretation bias and 

parenting literature related to childhood anxiety disorders. However, some limitations 

need to be recognised.  Despite parental anxiety being a significant risk factor for child 

anxiety (Beidel & Turner, 1997), and the effect of maternal anxiety on children’s 

information processing through social learning processes (Rapee, 2001), children’s 

attention bias, threat appraisals and maladaptive behaviours were unrelated to maternal 

trait anxiety. However, the significant differences in children’s emotional processing 

and maternal expectations of child avoidance indicate that maternal anxiety is an 

important correlate of child anxiety.  As the present findings may have been limited by 

the non-selected status of mothers, in future research mothers should be selected based 

on their own anxiety diagnostic status. 
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A limitation related to child assessment was that the diagnostic status of children 

was determined based on ADIS-C/P parent report only. There were two reasons why 

only parent version of the ADIS was used. The first reason was to minimise the burden 

of assessment on the children participating in the study, who were required to complete 

two hours of experimental tasks. Secondly, due to a lack of research funding, the author 

conducted all ADIS assessments by telephone with parents in order to complete these 

assessments in a timely manner. Silverman et al (2001) maintain that researchers and 

clinicians can use either child or parent ADIS in situations in which there are financial 

or time constraints. However, it is acknowledged that the internal consistency of the 

ADIS-C/P as a diagnostic measure would have been improved by the use of both the 

child and parent versions.  A further limitation was that, as the author conducted all the 

diagnostic interviews, it was not possible to establish inter-rater reliability for the ADIS-

C/P. However, the author was trained in the administration of the ADIS-C/P by the 

thesis supervisor who provided supervision of all assessments undertaken. 

A notable limitation of this thesis was the small sample size of distress disorder 

(i.e., GAD) children, which precluded an adequately powered analysis of the effects of 

symptom severity on attention and interpretation biases in this group of children. It must 

be noted that analyses in which anxious children were grouped according to diagnostic 

category and anxiety symptom severity were exploratory. Unfortunately, further 

recruitment of children with distress disorder was not possible as the candidature of the 

author was approaching completion.  Up until now, attention bias research has primarily 

relied on small samples of anxious children with mixed anxiety diagnoses, which has 

not allowed for examination of symptom severity within diagnostic categories (e.g., 

Roy et al., 2008). However, in the present study, despite small numbers, an attention 

bias towards threat faces was trending towards significance for distress disorder 

children. A larger sample size would have increased the power to detect significant 
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differences between distress disorder children and controls, if they existed.  Thus, 

further research is warranted to replicate findings of differences in children’s attention 

bias as a function of the anxious symptomology associated with diagnostic category, 

using larger sample sizes of clinically anxious children.  Importantly, future research 

should include children with clinical depression and generalised anxiety disorder in the 

distress disorder group to fully explore children’s attention biases as a function of 

“distress” symptomology. 

A mechanism that is proposed to influence attention bias is attention control 

(Derryberry & Reed, 2002; Lonigan & Vasey, 2009). Recent studies have found that a 

threat attentional bias in anxious children is associated with poor attentional control 

(e.g., Lonigan & Vasey, 2009), reflecting that anxious children may have difficulty 

shifting their attention away from threat once it has been drawn to its spatial location.  

However, in this thesis and in the study by Salum et al. (2013), severely anxious 

children with fear disorders showed a significant bias away from threat faces relative to 

neutral faces displayed at 500ms stimulus duration. This suggests that while all anxious 

children may initially orient their attention towards threat, fear disorder children may 

then shift their attention away from threat by 500ms, in order to reduce their anxiety.  In 

future research, the inclusion of a measure of attentional control (e.g., the Effortful 

Control Scale) (Lonigan & Vasey, 2009) would help to determine whether there are 

differences between fear and distress disorder children in effortful control of attention. 

Moreover, assessment of children’s attention bias using the shorter stimulus duration 

such as 200ms would show whether an attentional bias towards threat is present in all 

children in the early stages of attention processing, and if a bias away from threat at 

500ms stimulus duration is associated with attention control, diagnostic category and 

symptom severity.  
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The significant findings for the interpretation bias task were primarily related to 

differences between fear disorder and control children across the indices of cognitions, 

emotions and behaviour. Although the lack of significant findings for distress disorder 

children may be attributed to small sample size, it is also possible that when presented 

with a choice of either a threatening or non-threatening interpretation of a situation, 

responses by distress disorder children may have been influenced by a social 

desirability bias. That is, anxious children have been found to “fake good” when being 

assessed in a bid to make a good impression (e.g., Shortt, Barrett, Dadds, & Fox, 2001).  

Alternatively, the closed question response options used to assess how children interpret 

hypothetical situations may not have been sensitive to how the bias presents in children 

with distress disorder. That is, the threatening response option may not have been 

consistent with the way in which these children would have responded in the situation, 

in which case they selected the non-threatening response. Therefore, in future research it 

would be helpful to include open questions, which may be more sensitive to how an 

interpretation bias presents in distress disorder children. Moreover, only 4 scenarios 

were included in each category (i.e., threat, neutral, positive) to avoid this assessment 

being too lengthy for children. However, this number of scenarios may have meant that 

the task was not sensitive enough to detect differences in children’s interpretation 

biases.  Thus, future research should include a larger number of scenarios in order to 

ensure a more stable measure of interpretation biases in child anxiety. 

The nature reserve task was an effective paradigm by which to assess differences 

in children’s anxiety about a novel animal. However, it was ineffective in differentiating 

anxious and control children on a measure of avoidance, which may have been partly 

attributable to the analogue nature of the task, which relies on children’s ability to 

imagine how they would feel in a threatening or potentially threatening situation. This 

may have reflected an ‘other–referent bias’ that has been observed in children and 
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adolescents with anxiety disorders (e.g., Dalgleish et al., 2003). The other-referent bias 

refers to the tendency for anxious youth to judge that negative events are more likely to 

happen to others rather than themselves. This bias is thought to be either a purposeful 

strategy that anxious children use to minimize the chance that negative events will 

happen to them or it may be because they actually avoid threatening events (Muris, 

2007). Another explanation for insignificant differences in estimates of threat avoidance 

by anxious versus non-anxious control children, may be that anxious children, who rely 

heavily on avoidance as a means of coping in real life threat-related situations, may 

have difficulty in acknowledging this response given their desire to present positively. 

An alternative explanation is that a direct negative experience may be a more effective 

experimental approach to the assessment of avoidance in children. For example, Field 

and Storksen-Coulson (2007) found that when verbal threat information was followed 

by a direct negative experience, the effect on children’s avoidance was significantly 

greater than the negative information or negative experience alone. Taken together, 

these limitations support the use of a behavioural task in future research, where children 

are required to approach a feared stimulus. The behavioural approach test (BAT), could 

be used to assess avoidance and fear, which has been effectively used in behavioural 

tasks (e.g., Klein, Becker, & Rinck, 2011). 

A related methodological issue was that children’s mothers were present while 

children were completing the task. Their mothers’ presence may have served to reassure 

children when they were asked to imagine their response to threat or potential threat. In 

real life situations when children feel threatened, they naturally seek reassurance from 

their mothers, who have the potential to reduce the impact of threat, and this is 

particularly true for anxious children. Therefore, in future research, children would be 

asked to complete the task independently after receiving the relevant information from 

their mothers.   
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The nature reserve task was effective in differentiating maternal expectations of 

avoidance of anxious versus control children.  Importantly, using this task this thesis 

showed differences in anxious mothers’ expectancies of avoidance of their anxious 

child versus the child’s sibling. However, as the analysis of sibling data was examined 

post hoc, the anxiety status of siblings was not assessed. Thus, it remains unclear 

whether these differences were a function of differences in anxiety symptoms between 

siblings.  Thus, while this preliminary finding is important in terms of understanding 

causal and maintaining factors of anxiety within families, future research should seek to 

elucidate the differences in expectancies of avoidance by testing the anxiety status of 

siblings.  To further examine maternal expectations in families that have an anxious 

child, both children could complete a behavioural task to assess expectations of 

avoidance by mothers and actual avoidance by anxious children versus a sibling.   

Concluding Remarks 

 In conclusion, this thesis found that attention biases that are present in anxious 

children differ as a function of diagnostic category and anxiety symptom severity, with 

distress disorder associated with a tendency for attention bias towards threat, and fear 

disorder associated with an attention bias away from threat. Anxious children show 

threat related interpretation biases in cognitions and behaviours across a range of 

situations that vary in emotional significance. Moreover, an association between the 

direction of an attention bias and threat interpretations in anxious children, showed that  

reductions in threat avoidance were associated with less likelihood of appraising 

situations as threatening and reacting with maladaptive behaviours.  While mothers of 

anxious children have higher expectations of avoidance by both their anxious child and 

the child’s sibling relative to mothers of non-anxious children, maternal trait anxiety 

enhanced mothers’ avoidance estimates of anxious children relative to a sibling. 

Moreover, mothers’ threat information promotes greater approach behaviour in anxious 
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children. Depending on the child’s coping ability, the promotion of approach behaviour 

in challenging or threatening situations, may either enhance the anxious child’s 

role/capabilities or set them up for negative experiences.  

 It is evident from the findings of this thesis and recent empirical findings (Salum 

et al., 2013), that the information processing biases observed in anxious children may be 

further understood when examined in accordance with the cluster of symptoms that 

characterise distress and fear disorders, and the severity of those symptoms. This 

emerging line of research provides a fresh and promising way to further our 

understanding about the mechanisms that underlie attention and interpretation biases in 

children. The present findings also support more sensitive therapy interventions that 

include attention-training protocols.   This thesis similarly contributes to the parenting 

literature related to childhood anxiety by emphasising the role of maternal expectations 

and maternal anxiety in families of anxious children, and the importance of including 

mothers in anxiety treatment approaches. Taken together, the findings of this thesis 

have opened up possibilities for future research and improvements in clinical 

interventions, which may be viewed as another step towards alleviating the debilitating 

impact of childhood anxiety disorders.  
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Appendix A 

               Information Sheet for Anxious Children 

               
                                                         SCHOOL OF PSYCHOLOGY
                   Griffith University, Gold Coast Campus
                                                  Telephone: (07) 5552 9168 

                                                                                    Fax: (07) 5552 8291
                                               PMB50 Gold Coast Mail Centre 
                                                                                                             Queensland 9726 Australia 
 

INFORMATION SHEET 

Vulnerability for anxiety disorders: Threat-based processes of responding in children 

and their origins in parenting 

______________________________________________________________________ 
Chief Investigator                                                                                                Co-Investigator 

Dr. Allison Waters                                                                               Clare Bell B. Psych (Hons) 

School of Psychology                                                                      School of Psychology 

Griffith University, Gold Coast                                                        Griffith University, Gold Coast 

Phone: (07) 5552 8132                                                                      Phone: (07) 5552 9168 

Email: a.waters@griffith.edu.au  

 
Purpose of the study 

The purpose of this study is to investigate some of the mechanisms that may explain why some children 

develop anxiety disorders and whether there is a relationship between certain parenting practices and 

anxiety in children.   

 

The Griffith University Human Research Ethics Committee has approved the procedures used in this 

study (GU Ref No: PSY/17/08/HREC). The Chief Investigator, Dr Allison Waters, has conducted 

research studies similar to this one at schools on the Gold Coast and in Brisbane as well as in public 

schools in Los Angeles, California while working as a Post-Doctoral Research Fellow at the University of 

California, Los Angeles.  Dr Waters holds a BA (Hons) in Psychology and a PhD in Clinical Psychology, 

and she is Senior Lecturer within the School of Psychology, and Director of the Clinical Program at 

Griffith University, Gold Coast Campus.  Clare Bell holds a B. Psych (Hons) in Psychology and is 

currently a Clinical Psychology PhD student within the School of Psychology, Griffith University Gold 

Coast Campus.  Any matters or concerns relating to this research can be raised with Dr Waters via the 

contact details described above. 

 

What participation in this study involves 

A.  ASSESSMENT AND UNDERSTANDING MECHANISMS INVOLVED IN 

CHILDHOOD ANXIETY DISORDERS 

 

Parents will attend an initial one-hour assessment session either by telephone or in person at the Griffith 

University Psychology Clinic (Gold Coast Campus). Parents and children will attend a two-hour 

assessment session in a research room that is situated in the Griffith University Psychology Clinic. 

Assessment session for the parent involves: 

An anxiety disorder assessment interview about your child.  

Some questionnaires that enquire about your child’s anxiety, mood, and behaviour and a number of 

questionnaires that enquire about your own levels of anxiety, mood and issues related to parenting.  

Reading several short stories that describe everyday events for adults and indicating how you would react 

in those situations.  

Two short computer tasks in which you will see faces and scenes on a computer screen and will be 

required to press a key or make a comment. 

A task in which you will be asked to imagine visiting a nature reserve with your family and to indicate 

how you believe you and your family would react in this situation.  

 

Assessment session for your child involves: 

Some questionnaires about anxiety, mood, peer and parent relationships. 

Your child will be read several short statements that describe everyday events for children and they will 

be asked to indicate how they would react in those situations.  

Two short computer tasks in which he/she will see faces and scenes on a computer screen and will be 

required to press a computer key. 

mailto:a.waters@griffith.edu.au
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A task in which your child will be asked to imagine visiting a nature reserve with his/her family and to 

indicate how he/she would feel in this situation.  

A thorough explanation about the purpose and goals of the study will be provided, and you and your child 

are free to ask any questions.  

Participants will be offered $20 for their family’s research participation.  

Following the assessment phase of the study, various treatment alternatives will be discussed with each 

family. 

 

Participation is voluntary 

Your child’s participation in this study is voluntary and neither you nor your child is under any obligation 

to consent to participate in this study.  Non-participation will not involve any penalty and will not affect 

your child’s standing at Griffith University. If you choose to allow your child to participate, he or she 

may discontinue participation at any time without penalty or without providing an explanation.   

 

Confidentiality and privacy statement 

All data from this study will be kept confidential. Numerical codes only will be used for identifying data 

and no personal identifying details will be stored with the responses collected from children. The data 

collected from this research will be reported in general terms only and will not involve identifying 

information about children who participated. Computer records will be password protected and hard copy 

data will be stored in a locked filing cabinet in the School of Psychology, Griffith University for a period 

of 5 years and will then be destroyed.   

 

Privacy Statement. The conduct of this research involves the collection, access and / or use of your 

identified personal information. The information collected is confidential and will not be disclosed to 

third parties without your consent, except to meet government, legal or other regulatory authority 

requirements. A de-identified copy of this data may be used for other research purposes. However, your 

anonymity will at all times be safeguarded. For further information consult the University’s Privacy Plan 

at www.griffith.edu.au/ua/aa/vc/pp or telephone (07) 3875 5585. 

 

Risks associated with this research 

Participation in this study does not pose any foreseeable risks to children or adults. Participants will view 

a number of emotional faces (i.e., angry, happy) on a computer screen and scenes (i.e., pleasant, neutral 

and unpleasant). However, these pictures are no more fear provoking than when participants encounter 

these as part of their daily lives.  The Chief Investigator has previously conducted studies like this one 

and participants do not report feeling fearful or anxious completing the tasks.  Participants will also be 

asked to read a number of short stories about everyday events, such driving to the shops with their 

mother.  This task is no more fear provoking than when children encounter this situation (i.e., driving to 

the shops with their mother) as part of their daily lives.  Each task will take no longer than 15 minutes to 

complete. 

Benefits of this research 

Although participation in this study may not benefit you or your child directly, his/her participation will 

help to improve our understanding of how children think and respond in different situations and whether 

anxiety affects children’s performance on cognitive and behavioural tasks.  Without the assistance of 

children and families, we are unable to undertake this important work, so we would greatly appreciate 

your participation. 

Feedback about this research 

At the end of the session, an explanation about the tasks will be provided to you and your child and any 

questions will be answered.    

 

The ethical conduct of this research 

Griffith University conducts research in accordance with the National Statement on Ethical Conduct in 

Research Involving Humans.  If you have any concerns or complaints about the ethical conduct of this 

research project you should contact the Manager, Research Ethics, at Griffith University Human Research 

Ethics Committee on 07 3735 5585 (or research-ethics@griffith.edu.au). 

 

Providing written informed consent 

If you agree to allow your child to take part in this study and your child wants to participate in the study, 

please complete the attached Consent Form (in which both you and your child must sign).  Please do not 

hesitate to contact Dr Allison Waters on the contact details provided above if you wish to discuss the 

study in any way.  Thank you for considering the participation of your child in our research study. 

http://www.gu.edu.au/ua/aa/vc/pp
mailto:research-ethics@griffith.edu.au
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Appendix B 

Consent Form for Anxious Children 
 

 
                                                   SCHOOL OF PSYCHOLOGY 
             Griffith University, Gold Coast Campus                                                                         
                                Telephone: (07) 5552 9168

                                                                                                 Fax: (07) 5552 8291
            PMB50 Gold Coast Mail Centre 

           Queensland 9726 Australia  
 

CONSENT FORM 

Vulnerability for anxiety disorders: Threat-based processes of responding in children 

and their origins in parenting 

_____________________________________________________________________ 
Chief Investigator                                                                                    Co-Investigator 

Dr. Allison Waters                                                                        Clare Bell B. Psych (Hons) 

School of Psychology                                               School of Psychology 

Griffith University, Gold Coast                                              Griffith University, Gold Coast 

Phone: (07) 5552 8132                                               Phone: (07) 5552 9168 

Email: a.waters@griffith.edu.au  

 
By signing below, I confirm that I have read and understood the Information Sheet 

describing this study, and in particular, I have noted that: 

I understand my involvement in this study will entail the completion of the following tasks over 

two assessment sessions:  

An anxiety disorder assessment interview about my child 

A number of questionnaires about his/her general level of anxiety, mood and behaviour; 

A number of questionnaires about my general level of anxiety, mood, and parenting issues; 

Two computer tasks in which I will: view pictures of faces and reaction times to locate a dot on 

the screen will be recorded; view pictures of various scenes and make a comment while my 

child is seated in front of the computer; read a number of stories and answer questions about the 

stories; complete a behavioural task in which I will be asked to imagine that I am visiting a 

nature reserve with my family and to indicate how I believe my family would react in this 

situation.  

I understand my child’s involvement in this study will entail the completion of the following 

tasks over one assessment session:  

Some questionnaires about anxiety, mood, peer and parent relationships. 

Your child will be read several short statements that describe everyday events for children and 

they will be asked to indicate how they would react in those situations.  

Two computer tasks in which my child will: view pictures of faces and his/her reaction times to 

locate a dot on the screen will be recorded; view pictures of various scenes and make a response 

about which picture that captures their attention first by pressing a computer key; read a number 

of stories and answer questions about the stories; complete a behavioural task in which your 

child will be asked to imagine that he/she is visiting a nature reserve with his/her family and to 

indicate how he/she would react in this situation. 

I understand that various treatment alternatives will be discussed with each family following the 

assessment phase of the study. 

I understand that I will receive $20 for participation in the study; 

I understand that I am able to contact the Chief Investigator or Psychology Intern to clarify any 

questions about my child taking part in the study; 

I understand the risks involved; 

I understand that any reports or publications from this study will be reported in general terms 

and will not include any identifying information; 

I understand that my child’s participation in this study is voluntary and that my child is free to 

withdraw from the study at any time without consequences; 
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I understand that I can contact the Manager, Research Ethics, at Griffith University Human 

Research Ethics Committee on 07 3735 5585 (or research-ethics@griffith.edu.au) if I have any 

concerns about the ethical conduct of the study; 

I agree to allow my child to participate in this study; and 

My child agrees to participate in this study. 

 

 
Please fill in the section below if consent is given: 

 

 

Parent/Guardian’s Name  Parent/Guardian’s Signature   Date 

 

_________________________ __________________________            ___________________ 

Child’s Name    Child’s Signature      Date  

 

_________________________ __________________________            ___________________ 

Psychology Intern’s Name  Psychology Intern’s Signature  Date 
 

_________________________ __________________________            ___________________ 
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Appendix C 

Information Sheet for Control Children 

 
                                                       SCHOOL OF PSYCHOLOGY 
            Griffith University,Gold Coast Campus 

    Telephone: (07) 5552 9168                                                                                          
Fax: (07) 5552 8291 

  PMB50 Gold Coast Mail Centre 
                                 Queensland 9726 Australia 

 

INFORMATION SHEET 

Vulnerability for anxiety disorders: Threat-based processes of responding in children 

and their origins in parenting 

______________________________________________________________________ 
Chief Investigator                                                                                    Co-Investigator 

Dr. Allison Waters                                                                        Clare Bell B. Psych (Hons) 

School of Psychology                                                                      School of Psychology 

Griffith University, Gold Coast                                                 Griffith University, Gold Coast 

Phone: (07) 5552 8132                                                                      Phone: (07) 5552 9168 

Email: a.waters@griffith.edu.au  

 

Purpose of the study 

The purpose of this study is to investigate some of the mechanisms that may explain 

why some children develop anxiety disorders and whether there is a relationship 

between certain parenting practices and anxiety in children.   

 

The Griffith University Human Research Ethics Committee has approved the 

procedures used in this study (GU Ref No: PSY/17/08/HREC). The Chief Investigator, 

Dr Allison Waters, has conducted research studies similar to this one at schools on the 

Gold Coast and in Brisbane as well as in public schools in Los Angeles, California 

while working as a Post-Doctoral Research Fellow at the University of California, Los 

Angeles.  Dr Waters holds a BA (Hons) in Psychology and a PhD in Clinical 

Psychology, and she is Senior Lecturer within the School of Psychology, and Director 

of the Clinical Program at Griffith University, Gold Coast Campus.  Clare Bell holds a 

B. Psych (Hons) in Psychology and is currently a Clinical Psychology PhD student 

within the School of Psychology, Griffith University Gold Coast Campus.  Any matters 

or concerns relating to this research can be raised with Dr Waters via the contact details 

described above. 

 

What participation in this study involves 

Parents will attend an initial one-hour assessment session either by telephone or in 

person at the Griffith University Psychology Clinic (Gold Coast Campus). Based on 

parent report, if a child does meet criteria for any anxiety disorder, mood or 

externalising disorder, their parents will be provided with appropriate referrals to 

relevant support services for their child. 

Children who do not meet criteria for any disorders and their mothers will be asked to 

participate in a further 2 hour assessment session. Both mothers and children will 

complete the assessment session in a research room that is situated in the Griffith 

University Psychology Clinic. 

 

Assessment session for the parent involves: 

Some questionnaires that enquire about your child’s anxiety, mood, and behaviour and a 

number of questionnaires that enquire about your own levels of anxiety, mood and 

issues related to parenting.  
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Reading several short stories that describe everyday events for adults and indicating 

how you would react in those situations.  

Two short computer tasks in which you will see faces and scenes on a computer screen 

and will be required to press a key or make a comment. 

A task in which you will be asked to imagine visiting a nature reserve with your family 

and to indicate how you believe you and your family would react in this situation.  

 

Assessment session for your child involves: 

Some questionnaires about anxiety, mood, peer and parent relationships. 

Your child will be read several short statements that describe everyday events for 

children and they will be asked to indicate how they would react in those situations.  

Two short computer tasks in which he/she will see faces and scenes on a computer 

screen and will be required to press a computer key. 

A task in which your child will be asked to imagine visiting a nature reserve with 

his/her family and to indicate how he/she would feel in this situation.  

A thorough explanation about the purpose and goals of the study will be provided, and 

you and your child are free to ask any questions.  

Participants from the Griffith University undergraduate participant pool will be offered 

course credit for the family’s research participation.  

Participants from the wider community will be offered $20 for the family’s research 

participation.  

Participation is voluntary 

Your child’s participation in this study is voluntary and neither you nor your child is 

under any obligation to consent to participate in this study.  Non-participation will not 

involve any penalty and will not affect your child’s standing at Griffith University. If 

you choose to allow your child to participate, he or she may discontinue participation at 

any time without penalty or without providing an explanation.   

 

Confidentiality and privacy statement 

All data from this study will be kept confidential. Numerical codes only will be used for 

identifying data and no personal identifying details will be stored with the responses 

collected from children. The data collected from this research will be reported in general 

terms only and will not involve identifying information about children who participated. 

Computer records will be password protected and hard copy data will be stored in a 

locked filing cabinet in the School of Psychology, Griffith University for a period of 5 

years and will then be destroyed.   

 

Privacy Statement. The conduct of this research involves the collection, access and / or 

use of your identified personal information. The information collected is confidential 

and will not be disclosed to third parties without your consent, except to meet 

government, legal or other regulatory authority requirements. A de-identified copy of 

this data may be used for other research purposes. However, your anonymity will at all 

times be safeguarded. For further information consult the University’s Privacy Plan at 

www.griffith.edu.au/ua/aa/vc/pp or telephone (07) 3875 5585. 

 

Risks associated with this research 

Participation in this study does not pose any foreseeable risks to children or adults.  

Participants will view a number of emotional faces (i.e., angry, happy) on a computer 

screen and scenes (i.e., pleasant, neutral and unpleasant). However, these pictures are no 

more fear provoking than when participants encounter these as part of their daily lives.  

The Chief Investigator has previously conducted studies like this one and participants 

do not report feeling fearful or anxious completing the tasks.  Participants will also be 
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asked to read a number of short stories about everyday events, such as driving to the 

shops with their mother.  This task is no more fear provoking than when children 

encounter this situation (i.e., driving to the shops with their mother) as part of their daily 

lives.  Each task will take no longer than 15 minutes to complete. 

 

Benefits of this research 

Although participation in this study may not benefit you or your child directly, his/her 

participation will help to improve our understanding of how children think and respond 

in different situations and whether anxiety affects children’s performance on cognitive 

and behavioural tasks.  Without the assistance of children and families, we are unable to 

undertake this important work, so we would greatly appreciate your participation. 

 

Feedback about this research 

At the end of the session, an explanation about the tasks will be provided to you and 

your child and any questions will be answered.    

 

The ethical conduct of this research 

Griffith University conducts research in accordance with the National Statement on 

Ethical Conduct in Research Involving Humans.  If you have any concerns or 

complaints about the ethical conduct of this research project you should contact the 

Manager, Research Ethics, at Griffith University Human Research Ethics Committee on 

07 3735 5585 (or research-ethics@griffith.edu.au). 

 

Providing written informed consent 

If you agree to allow your child to take part in this study and your child wants to 

participate in the study, please complete the attached Consent Form (in which both you 

and your child must sign).  Please do not hesitate to contact Dr Allison Waters on the 

contact details provided above if you wish to discuss the study in any way.  Thank you 

for considering the participation of your child in our research study. 
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Appendix D 

Consent Form for Control Children 

 
 
                                                                                             SCHOOL OF PSYCHOLOGY 
        Griffith University, Gold Coast Campus 
                                                                 Telephone: (07) 5552 9168 

                                                                                              Fax: (07) 5552 8291 
                                                 PMB50 Gold Coast Mail Centre 
                            Queensland 9726 Australia 
 

CONSENT FORM 
Vulnerability for anxiety disorders: Threat-based processes of responding in children and their 

origins in parenting 

_____________________________________________________________________________ 
Chief Investigator                                                                                    Co-Investigator 

Dr. Allison Waters                                                                        Clare Bell B. Psych (Hons) 

School of Psychology                                                                            School of Psychology 

Griffith University, Gold Coast                                                Griffith University, Gold Coast 

Phone: (07) 5552 8132                                                                           Phone: (07) 5552 9168 

Email: a.waters@griffith.edu.au  

 

By signing below, I confirm that I have read and understood the Information Sheet 

describing this study, and in particular, I have noted that: 

I understand that my involvement in this study will entail an initial anxiety disorder assessment 

interview about my child and that the result of this assessment will determine whether or not my 

child and I will complete any further assessment. 

I understand that if, based on the initial assessment, my child does meet criteria for any anxiety 

disorder, mood disorder or externalising disorder, I will be given referrals to appropriate support 

services for my child and will not be asked to complete any further assessment.  

I understand that if, based on the initial assessment, my child does not meet criteria for any 

disorder, both my child and I will be asked to participate in a further two hour assessment 

session. 

I understand my involvement in this study will entail the completion of the following tasks over 

two assessment sessions:  

An anxiety disorder assessment interview about my child. A number of questionnaires about 

his/her general level of anxiety, mood and behaviour; 

A number of questionnaires about my general level of anxiety, mood, and parenting issues; 

Two computer tasks in which I will: view pictures of faces and reaction times to locate a dot on 

the screen will be recorded; view pictures of various scenes and make a comment while my 

child is seated in front of the computer; read a number of stories and answer questions about the 

stories; complete a behavioural task in which I will be asked to imagine that I am visiting a 

nature reserve with my family and to indicate how I believe my family would react in this 

situation.  

I understand my child’s involvement in this study will entail the completion of the following 

tasks over one assessment session:  

Some questionnaires about anxiety, mood, peer and parent relationships. 

Your child will be read several short statements that describe everyday events for children and 

they will be asked to indicate how they would react in those situations.  

Two computer tasks in which my child will: view pictures of faces and his/her reaction times to 

locate a dot on the screen will be recorded; view pictures of various scenes and make a response 

about which picture that captures their attention first by pressing a computer key; read a number 

of stories and answer questions about the stories; complete a behavioural task in which your 

child will be asked to imagine that he/she is visiting a nature reserve with his/her family and to 

indicate how he/she would react in this situation. 

I understand that as a participant from the wider community I will receive $20 for my family’s 

participation in the two hour assessment session; 

I understand that as a participant from the Griffith University undergraduate participant pool I 

will receive course credit for my family’s participation in the two hour assessment session; 
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I understand that I am able to contact the Chief Investigator or Psychology Intern to clarify any 

questions about my child taking part in the study; 

I understand the risks involved; 

I understand that any reports or publications from this study will be reported in general terms 

and will not include any identifying information; 

I understand that my child’s participation in this study is voluntary and that my child is free to 

withdraw from the study at any time without consequences; 

I understand that I can contact the Manager, Research Ethics, at Griffith University Human 

Research Ethics Committee on 07 3735 5585 (or research-ethics@griffith.edu.au) if I have any 

concerns about the ethical conduct of the study; 

I agree to allow my child to participate in this study; 

My child agrees to participate in this study. 

 
 
 
Please fill in the section below if consent is given: 

 

 

Parent/Guardian’s Name  Parent/Guardian’s Signature   Date 

 

_________________________ __________________________            ___________________ 

Child’s Name    Child’s Signature      Date  

 

_________________________ __________________________            ___________________ 

Psychology Intern’s Name  Psychology Intern’s Signature  Date 
 

_________________________ __________________________            ___________________ 
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