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Introduction

In the past decade, the literature on cognition
in anxious children has expanded rapidly. New
findings, new paradigms, new measurement
techniques, and even new treatments have
been reported. Unfortunately, as in many
clinical fields where a large quantity of new
information exists, the implications for the
practicing clinician are not always obvious. This
paper attempts to elucidate these implications
and some areas where clinical application of
findings may be premature, in order to offer
guidance regarding the translation of cognitive
findings in childhood anxiety for clinical
practice.

To ensure a thorough review of relevant
findings, a search of PubMed was undertaken

" ou

using the search words “cognition’, “anxiety”,
and “children”. As this search yielded several
published

within the past 10 years were retrieved.

hundred papers, only those
Key citations within these retrieved papers
were also obtained, including some from

the psychological literature. Thus, this paper
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Abstract

Background: The study of cognition in anxious children (i.e., those with anxiety disorders and those with high trait
anxiety) is a burgeoning field. Cognitive biases towards encoding threatening information, interpreting stimuli as
threatening, and selecting avoidant responses have been found to affect these children, and in some cases their
parents too. These biases as well as certain cognitive abilities and deficits have been related to childhood anxiety
and its treatment. Given the plethora of recent findings, implications for the practicing clinician are not always
obvious. Methods: Using a review of recent medical literature, this paper summarizes key findings and examines
potential links to clinical practice. Results: The need to appreciate the reciprocal relationship between anxiety
and cognition is highlighted (i.e., anxiety can contribute to cognitive biases and deficits, but cognitive problems
can also contribute to anxiety). Cognitive factors can also predict poor response to traditional treatments, and
thus suggest modifications of treatment that may benefit some children. Treatments focused on cognitive biases
are gaining popularity, but their role in the treatment of anxious children and in relation to other anxiety treat-
ments merits further study. Conclusion: Recent cognitive findings enhance our clinical understanding of anxious
children, and may suggest ways of tailoring evidence-based treatments to best meet the needs of children with
diverse cognitive profiles and developmental needs.
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represents a selective rather than exhaustive important considerations in interpreting
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review with emphasis on recent findings. All
information was then organized by the author
in order to facilitate interpretation of literature
and translation for clinical practice.

To begin, an overview of various aspects
of cognition studied in anxious children is
provided. Daleiden and Vasey [1] provided
a model for aspects pertaining to cognitive
biases using an information processing
perspective. This model is summarized, and
then the relevance of cognitive deficits is
introduced. Next, common research paradigms
are briefly described and compared. Recent
findings are then classified according to how
anxious children compare to unaffected

controls and how cognition relates to
treatment, and the clinical implications of each
type of finding are presented and summarized
in a table. Substantial literature has examined
children with anxious tendencies (termed
“high trait anxiety”) as well as children with
diagnosed anxiety disorders, so findings

pertaining to both groups are included. Finally,

the findings are discussed and the effects of
these considerations on clinical translation are

examined.
Information  processing and
childhood anxiety

Clinicians have long recognized the tendency
for individuals to become more anxious as
they focus upon threatening situations and
threatening stimuli in their environment. Drawing
upon earlier work by Crick and Dodge [2] on
information processing, Daleiden and Vasey [1]
outlined a cognitive model for childhood anxiety,
which relates to this tendency. In this model,
children respond to information from their
environment in six sequential stages: encoding
information, interpreting information, using
information for goal clarification or construction,
response retrieval from memory or response
construction, response selection, and enactment
of the response. These stages are thought to lie on

a spectrum from those involving little conscious




control (i.e, rapid, low effort, low intentionality)
to those involving a high degree of conscious
control (i.e, slow, high effort, high intentionality).
In general, the earlier information processing
stages are thought to involve less conscious
control than the later stages.

When comparing anxious and non-anxious
children on these various aspects of information
processing, anxious children have typically been
found to encode more threatening information
(i.e., selectively attend to or be easily distracted
by threatening information), interpret more
information as being threatening and beyond
their coping abilities, and select more avoidant
responses [3]. Psychological interventions in this
population have therefore focused on correcting
threat-biased interpretations, encouraging and
practicing responses that involve approach
rather than avoidance of anxious situations
and, most recently, correcting threat-biased
attention. Cognitive behavioral therapy (CBT),
which has the most substantial evidence base
in childhood anxiety disorders [4], preferentially
targets those aspects that involve a high degree
of conscious control.

In addition, cognitive deficits are important
to recognize and study in anxious children
for several reasons. First, children spend a
substantial amount of their time in school
where cognitive performance is expected and
evaluated. Cognitive difficulties are potentially
anxiety-provoking in this setting. Children
with dyslexia, for example, show high rates of
anxious symptomatology [5]. Second, there is
evidence that anxiety can influence academic
performance. Longitudinally, Grover, Ginsburg,
and lalongo [6] found that children with high
trait anxiety in the first grade of school scored
lower on measures of academic achievement
in eighth grade. Third, in order to benefit from
CBT children require certain cognitive abilities,
and children with deficits in these abilities
(for example, those with executive function
deficits) may respond less optimally to this
treatment [7].

Common paradigms for studying
cognition in anxious children

To accurately interpret findings about cognition
in anxious children, it is important to review

experimental paradigms commonly used
in this type of research. Some studies focus
exclusively on children, while others include
cognitive measures of their parents as well.
Some studies focus on one paradigm, while
others include several. The latter approach
raises the question of whether the order of
administration of measures may affect results,
as doing one task may influence responses on
the next one. Many studies counterbalance the
order of task administration to minimize such
order effects. Consistent with the information
processing model described earlier, the most
common paradigms focus on attention bias,
interpretation bias, and response bias. Further
experimental measures focus on cognitive

content and cognitive deficits.

Attention bias tasks

Attention bias tasks are reviewed in greater
detail by Puliafico and Kendall [3]. The most
in the
literature is the dot-probe detection task

commonly used paradigm recent
(detailed in [8]). In this task, two words or
pictures are presented on a computer screen
for a brief time (generally less than 1500
ms). Subsequently, a dot is presented in the
location of one of the stimuli and children are
told to press a button to show the location of
the dot (for example, right button if stimulus
is on the right and left button if stimulus is
on the left). Anxious children typically show
shorter response times when the dot appears
in the place where a threat-related stimulus
previously appeared than when it appears in
the place where a neutral stimulus previously
appeared, indicating biased attention towards
threat.
disappears quickly, the chance of an ongoing

Because the threatening stimulus
emotional reaction affecting task performance
is minimized. Numerous studies have found
attention bias towards threatening words using
this task, but findings are less consistent for
threatening pictures [9].

A second task targeting attention bias is
the emotional Stroop task. In this task, threat-
related words and neutral words are printed
in different colors, and the child is asked to
identify the color of each word as quickly as
possible. Responses for threat-related words
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are typically slower than for neutral words, as
either the subject’s attention to or emotional
reaction to the threatening words interferes
with task performance. This slowing effect is
more pronounced in anxious than non-anxious
children. This task has been criticized for its
inability to distinguish attention effects from
emotional effects [3], and so has been used less
frequently than the dot-probe detection task in
recent studies.

A smaller number of studies have examined
memory bias, rather than attention bias. These
have generally found preferential recall of
threatening versus non-threatening stimuli in
anxious children [10].

Interpretation Tasks

Interpretation tasks are described in greater
detail in Alfano, Beidel, and Turner [11]. The
most commonly used interpretation tasks
involve ambiguous situations. Although there
are many variations on this theme, ambiguous
situation tasks generally provide a limited
amount of information to a child about a
specific situation that could involve threat, but
could also be benign. The child is then asked to
interpret the situation, and the researcher uses
this interpretation to evaluate how threatening
or non-threatening the child perceives the
situation.

Tasks involving ambiguous pictures (rather
than situations) have also been presented to
anxious children. In one recent study, anxiety
disorder-specific pictures were presented in
an online, forced choice reaction time task
[12]. Children with separation anxiety disorder
rated ambiguous pictures pertaining to
separation more unpleasant and arousing than
nonanxious children did.

Other
bias have included self-report questionnaires

studies related to interpretation
[13]. Questionnaires are, however, potentially
affected by reading and other cognitive skills,
and by reporting biases (for example, children’s
wish to provide socially desirable responses).
Some studies of interpretation bias focused
on specific types of anxiety. For example,
studies of anxiety sensitivity evaluated
children’s tendency to interpret physical cues

as threatening [14]. Finally, some authors
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examined children’s ability to apply reappraisal
(i.e. re-interpretation) to regulate negative
emotions after viewing threatening scenes [15].
These tasks clearly involved more conscious
effort than
responses to pictures or situations.

those involving immediate

Goal and response tasks

In these tasks, children are presented with
situations that are potentially threatening
and asked to formulate a planned response.
Avoidant responses are typically increased
among anxious compared to non-anxious
children (reviewed in [11]). In some cases,
discussions with parents are included when
children formulate their response plans, to
determine parental effects on the children’s
responses. Such discussions often increase
children’s avoidant response tendencies [16].

Cognitive content measures

These measures typically involve self-reports
of cognitive content, either generally or in
relation to anxiety-specific tasks. Examples
include reports of negative self-statements and
states of mind [17], self-focused attention and
negative review of past events in social anxiety
[18-20], thought-listed worry episodes [21], and
coping strategies [22]. Such reports obviously
involve a high degree of conscious awareness,
and, like all self-reports, are subject to social
desirability and other reporting biases.

Cognitive deficit tasks

Cognitive deficits thought to be most relevant
to child anxiety are those involving executive
functions and language. Executive functions
involve the frontal areas of the brain, and
are crucial to the regulation of attention and
emotion, including the regulation of anxiety.
Executive functions develop and improve
throughout childhood, but are sometimes
impaired in children with various psychiatric
disorders or learning disabilities. For example,
children with attention deficit hyperactivity
disorder (ADHD) as well as anxiety disorders
typically do poorly on tasks requiring a high
degree of working memory (the ability to

concurrently hold information in memory
and manipulate it) [23]. Language deficits
have been linked to increased anxiety in
longitudinal studies of children and youth [24].
Language and executive functions are also
highly relevant to the treatment of anxiety, as
the most common psychological treatment for
anxiety, cognitive behavioral therapy, typically
requires at least average linguistic and working
memory ability [7].

Implications of comparisons
of anxious and non-anxious
children

Most studies of cognition in anxious children
involve comparisons with non-anxious groups
of children. The clinical implications of these
studies differ depending on whether anxious
children: a) show a difference relative to non-
anxious children; or b) show a deficit or strength
relative to non-anxious children. Findings
pertaining to each of these possibilities will
be reviewed, and then linked to potential
clinical implications which are shown in
Table 1. Caution is warranted when drawing
clinical conclusions, however, and important
considerations when interpreting the literature
are discussed later in the paper.

Cognitive differences

Differences between anxious and non-
anxious children have been found most
consistently in the information processing
paradigms described above. Attention to
threat, interpretation of ambiguous stimuli
as threatening, and a tendency to choose
avoidant responses to potentially threatening
situations are all more typical of anxious than
non-anxious children [10, 11,13,25].

have examined these

Recent studies

differences in more detail for certain
diagnostic groups. For example, self-focused
attention is usually higher in social anxiety
than other disorders, and mediates the
relationship between social anxiety and state
anxiety [18]. Socially anxious children also
evaluate themselves poorly after performance
situations, even when independent observers

do not [19,20,26]. Children with separation
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anxiety responded more negatively to
ambiguous separation pictures than non-
anxious children [12]. Children with high
anxiety sensitivity (tendency to interpret
physical sensations catastrophically) showed
attentional vigilance for emotional versus
neutral words [27]. Specificity findings are
not entirely consistent, however. For example,
Roy, Vasa, Bruck, Mogg, Bradley, Sweeney, and
colleagues [28] did not find disorder specificity
in an attention bias task involving threatening
faces.

Building upon the work of Barrett and
colleagues [16] regarding parents of anxious
children, Lester, Field, Oliver, and Cartwright-
Hatton [29] found that anxious parents tend to
have threat interpretation biases, including to
situations involving their child. Such biases may
offer one explanation of how conversations
between anxious children and their parents
may unintentionally foster avoidant responses
in children.

Possible implications

The presence of cognitive biases involving

interpretation of stimuli and choice of
responses is informative to clinicians practicing
CBT with

interpretation biases by training children in

anxious children. Addressing
positive reappraisal strategies and overcoming
avoidance through exposure are central
elements of successful treatment. Moreover,
overcoming avoidance through exposure can
be practiced regardless of the child’s cognitive
abilities, particularly when children are
motivated to do so. Thus, cognitive limitations
do not preclude successful treatment when
clinicians foster children’s engagement in
therapy and motivation to “face fears.” The
possible disorder specificity of some biases
merits attention, particularly in children with
social anxiety where consistently negative (and
unrealistic) self-evaluation may need to be
addressed.

biased

threatening information is a rapid process

Unfortunately, encoding  of
that is minimally amenable to conscious
control, and thus unlikely to respond to CBT.
Knowing this information may be useful
when discussing treatment expectations with




Table 1. Translational implications for cognitive findings in anxious children.
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Key cognitive finding

Possible implications

Threat-biased encoding of information; bias not
always responsive to CBT

Threat-biased interpretation of stimuli or situa-
tions

Threat-biased responses (i.e.., avoidance of feared
situations)

Weakness in positive reappraisal

Cognitive deficits have been linked to worry

Extreme anxiety impairs cognitive performance;
mild anxiety may enhance it

Executive function deficits have been linked
to anxiety, and are prominent in children with
comorbid ADHD

Language deficits have been linked to increased
anxiety and also found in selective mutism

Parents of anxious children may share their cogni-
tive biases and inadvertently reinforce avoidance

Developmentally, young children have low
emotional understanding and executive function
abilities, often focus on physical rather than social
threats, and are dependent on families to aid
emotion regulation

As encoding is a fast process with little conscious control, children and their parents should not necessarily
expect the tendency to become anxious by perceiving threat to improve with CBT; rather the ability to cope

with anxiety improves.

Children who constantly perceive threat (making it difficult to challenge all of their worries) may benefit from
cognitive retraining, mindfulness-based approaches, or anxiety-focused medication

CBT addresses this, but specific biases may merit additional attention (e.g., interpretation of physical stimuli in
those with high anxiety sensitivity; interpretation of personal performance in social anxiety)

Overcoming avoidance plays a central role in CBT and merits behavioral intervention regardless of children’s

cognitive coping abilities

Strengthening positive reappraisals may enhance treatment benefits

Children with developmental or learning disabilities are at high risk of anxiety.
Do not assume that anxiety is the cause of learning problems: children with academic problems require

cognitive evaluation, regardless of their anxiety level

Anxious children are disadvantaged by educational practices that raise their anxiety level further (e.g., unex-

pected quizzes)

Treatment for children with such deficits may need to be individualized and simplified (e.g., reducing working

memory expectations in CBT).

Interventions (medical and psychological) that target executive functions may facilitate anxiety-focused

treatment

Detection and treatment of such deficits is important for improving these children’s mental health.
Anxiety-focused treatments may need to be individualized and simplified for these children (e.g., de-empha-

sizing reading and writing, simplifying vocabulary)

These parents may need to be trained to recognize their children’s strengths, positively reinforce approach
behavior, and assume their children can cope with feared situations

Intervention with young children may need to focus on developing emotional understanding, have low
emphasis on executive function abilities, and constructively involve families.

Intervention with adolescents may need to respect developing executive functions (e.g., focus on hypothesis-
testing rather than reassuring statements), attend to social as well as physical threats, and involve families less

in developing emotion regulation skills

families. Thus, parents should not necessarily
expect their children to stop becoming
anxious as a result of vigilance to threat
following treatment, but rather to cope better
with anxiety as it arises. Additional types of
treatment may also merit consideration in
children with prominent attentional biases to
threat (see below).

Finally, the fact that parents of anxious
children sometimes share their cognitive biases
suggests that these parents may benefit from
training to recognize their children’s strengths
(as they would naturally attend to their
weaknesses), to positively reinforce approach
behavior (as they would naturally reinforce
avoidance, even if this is not intended), and
to give their child the benefit of the doubt in
potentially fearful situations (i.e., assume the
child can cope, rather than assuming the child
will not cope).

Deficits and strengths

When examining cognitive deficits in anxious
children, it is important to appreciate the
bidirectional relationship between cognition
and anxiety. In other words, anxiety can
interfere with some aspects of cognition,
but cognitive deficits can also contribute to
anxiety. Anxiety has been found to interfere
with positive reappraisals that children need to
cope with negative emotion [15,22]. High levels
of anxiety can also impair overall cognitive
performance, though mild levels of anxiety
are motivating and can enhance cognitive
performance [30]. When anxiety occurs in the
context of other psychiatric disorders, further
cognitive impairment can occur. For example,
selective mutism, a condition typically related
to social anxiety, has been linked to language
deficits [31]. As mentioned earlier, anxiety that

is comorbid with ADHD has been linked to
working memory deficits [23].

Cognitive deficits may also, however, increase
children’s risk for anxiety symptoms. For
example, a one standard deviation advantage
in cognitive performance was associated with
a significantly reduced risk of GAD in childhood
and adolescence [32]. Developmental delays in
problem solving were correlated with excessive
worry in anxious children [21]. As mentioned,
language impairment has also been associated
with anxiety longitudinally [24].

Possible implications
effects between

Given these bidirectional

cognition and anxiety, clinicians cannot
attribute

children entirely to their anxiety unless a

cognitive problems in anxious

careful psychological assessment has been
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done to rule out cognitive deficits. Children
with language or learning disabilities are at
increased risk of anxiety disorders, particularly
when their disabilities are not diagnosed and
addressed. Conversely, educational practices
that
example, unexpected quizzes or other stressful

unnecessarily increase anxiety (for
cognitive evaluations) may place children with
high trait anxiety at a particular disadvantage
relative to their peers (see [33]).

In the psychological treatment of children’s
anxiety (principally CBT), particular emphasis
on developing positive reappraisals may be
warranted. Children with anxiety and concurrent
language or learning difficulties may require
individualized, simplified treatment. For example,
reducing the working memory requirements of
treatment may be helpful for anxious children
with deficits in this area. Decreased emphasis
on reading and writing as well as simplified
vocabulary may be helpful when treating
anxious children with language-related deficits.
Interventions which improve language or
executive function abilities (for example, speech-
language therapy, reading remediation, medical
treatment of ADHD) may also enhance children’s

ability to benefit from CBT.

Cognitioninrelation to treatment
of childhood anxiety

Few studies in children have examined the
relationship between cognition and response
to anxiety treatment. Those that have done so
pertain to CBT, and have considered cognitive
factors as potential moderators of treatment
outcome, mediators of treatment outcome, or
targets of treatment.

Moderators are factors that predict the
degree of treatment-related improvement

of symptoms. Cognitive biases on two
variations of the dot probe task were found
to predict poor response to standard CBT
protocols [34,35]. Legerstee and colleagues
then provided a highly intensive form of CBT
to non-responders, with improved treatment
response [34]. As the dot probe task measures
anxious children’s tendency to rapidly encode
threatening information, it is possible that
children with this tendency are overwhelmed

with threatening stimuli and thus have few

cognitive resources available to learn and
apply new strategies when using standard CBT
protocols. As mentioned, high levels of anxiety
can be deleterious to cognitive function [30].
Mediators are factors thought to be integral
to the process of therapeutic change (i.e,
without the
change is substantially diminished). Although

mediator, treatment-related
literature is scant, studies suggest that changes
in anxiety-related cognitive content mediate
change in successful CBT [17,36]. These findings
are consistent with CBT's emphasis on effortful,
intentional change of cognition, a process that
is more likely to affect cognitive content than
underlying attentional biases such as those
measured by the dot probe task. Interestingly,
anxiety symptoms have been found to improve
in some children with interventions that did
not target cognitive content directly [37],
indicating that further studies of mechanisms
of therapeutic change in anxious children may
be needed.

Studies of the effects of treatment on
cognition have yielded variable results.
Cresswell, Schniering, and Rapee [38] found
that anxious children’s threat interpretation
biases decreased with CBT, as did those of
their mothers. Manassis and colleagues [35],
however, found no treatment-related changes
in a probe position task from pre- to post-
CBT in anxious children. One study that may
reconcile these findings examined attentional
bias on a visual probe task, threat interpretation
bias, and selection of avoidant solutions in the
same children before and after CBT. Children’s
interpretation bias and the selection of avoidant
solutions changed in the expected direction, but
attentional bias did not [39]. Once again, these
findings suggest that CBT is most influential on
aspects of information processing involving a
high degree of conscious control (i.e., slow, high
effort, high intentionality).

Given  the  accumulating  evidence
suggesting that attentional bias is relatively
refractory to CBT, treatments targeting this
bias have emerged. In the adult literature, there
are numerous trials attesting to the efficacy
of attention bias modification treatment
(ABMT) for ameliorating anxiety symptoms
[40], though a meta-analysis found only

modest effect sizes [41]. Recent studies in
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children have demonstrated that, compared to
placebo attention training, training designed
to shift attention away from threat reduces
anxiety symptoms and disorder severity
[42-44]. Waters, Pittaway, Mogg, Bradley, and
Pine [45] also reported that ABMT towards
positive faces reduced anxiety symptoms and
number of diagnoses. Given the relative novelty
of this treatment, however, it awaits further
evaluation comparing it with other evidence-
based treatments and determining whether
or not there are potential adverse effects. For
example, is it detrimental in some children to
reduce their capacity for attention to threat
(e.g. those living in threatening circumstances)?
Itis also unclear how long the benefits of ABMT
last and how to best integrate ABMT in the
multimodal treatment of complex cases. The
availability of ABMT is currently limited largely
to research centres.

Possible implications

Highly intensive CBT may ameliorate attentional
biases towards threat, but augmenting CBT
with other treatments (i.e., either medication
or ABMT if available) could also be considered
in affected children. ABMT awaits further
evaluation to determine its optimal role in
relation to other evidence-based treatments.
Mindfulness-based approaches in CBT, which
(rather than
challenge) negative cognitive content may also

train individuals to observe
be helpful, although they may be challenging
for pre-adolescent children with limited
meta-cognition (the ability to “think about
one’s thinking”). Interpretation and response
biases are likely to respond to traditional CBT.
Cognitive deficits have received little research
attention as potential moderators of treatment
outcome, but the presence of such deficits
often challenges therapists to adapt CBT
materials appropriately [7].
Considerations when

interpreting the literature

Developmental effects
No review of cognition in anxious children
is complete without acknowledging the

limitations of what is known, and some




considerations when interpreting the literature.
Perhaps the most crucial consideration is the
need to better understand developmental
effects on the constructs and the findings
reviewed. Cognitive development can affect all
aspects of information processing. Children’s
reading ability, language skills, and vocabulary
for feelings can all affect questionnaire results.
Reading comprehension can affect their
interpretation of ambiguous scenarios. The
emotional understanding of young anxious
children can also be limited [11, 46], potentially
affecting their reports on research measures. In
particular, young children often under-report
anxious symptoms [47], or have a poor grasp of
the link between cognition and emotion [48].
Children may also have greater difficulty than
adults consciously re-allocating attention [49]
and addressing biases using effortful control
[3] as their executive functions are not yet fully
developed. These difficulties may influence
research results and limit generalizability of
adult findings to children.

Specific fears and biases may also be affected
by development. For example, as abstract
reasoning increases with adolescence, self-
consciousness and social anxiety can increase
in all children, whether or not they are clinically
anxious [50,51]. Conversely, fears of physical
danger and punishment decrease with age in
community samples [51]. The ability to perceive
physical symptoms as a signal of anxiety is also
age-related [52]. Each of these developmental
changes can affect research results, as the
proportion of older versus younger childrenin a
sample may influence the degree of fearfulness
or“bias”found in relation to certain stimuli.

The influence of family variables on cognition
may also be affected by development. Given
their greater dependence on parents, the role
of the family in threat perception and response
choice is likely heightened in younger anxious
children relative their older counterparts
[11,16]. Potential interpersonal mechanisms
include families modeling certain information
processing biases, parents overprotecting the
child (thus inadvertently signaling that the
child is not safe), attachment influences on the
development of executive functions and coping
style, and inadvertent parental reinforcement
of avoidant child behavior. To avoid blaming

parents, it is important to recognize the
bidirectional nature of these influences (eg.,
anxious children may appear vulnerable and
elicit parental protection, as well as becoming
anxious in response to this parental behavior)
and the possible role of genetics or gene-
environment interactions in the development of
anxious cognitions.

Salience of findings

Some cognitive findings are interesting, but
need to be interpreted with caution. As most
studies are cross sectional, it is not always clear
whether a cognitive difference between anxious
and non-anxious children represents a factor
that contributes to anxiety, maintains anxiety,
is a product of anxiety, or is an epiphenomenon
of anxiety. One of the few longitudinal studies
in the field found that threat interpretation was
relatively stable over time but anxiety scores
predicted change in threat interpretation over
time and distress anticipation predicted change
in anxiety symptoms over time [53]. Thus,
some influences between cognitive biases and
anxiety appear to be reciprocal, so biases do not
necessarily cause anxiety. Moreover, statistically
significant findings do not always represent
clinically significant findings [11]. For example,
some children perform poorly on a laboratory
task but cope well in day to day situations, or vice
versa. It is also sometimes unclear how specific
certain findings are. Some cognitive features of
anxious children have been found in depressed
children as well, some occur in children with
diagnosed anxiety disorders but not in those
who merely have elevated anxiety symptoms,
and some appear specific to certain disorders
or certain comorbidities [3,7]. In particular,
comparisons between anxious and non-anxious
children that neglect to include another clinical
comparison group do not necessarily yield
results that are specific to anxious children.

More to Learn

Recent reviews have highlighted further
conceptual and methodological issues in the
literature requiring clarification [3,11]. Some
key issues include: the need to clarify the role

of state anxiety in relation to biased cognition
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(i.e., some threat biases are only evident when
research participants are stressed, and state
anxiety may tap different aspects of information
processing than trait anxiety); the need to
clarify whether anxious children truly show
heightened attention to threat or rather struggle
to disengage from threat; the need to better
distinguish information processing patterns in
children with anxiety disorders from those in
children with high trait anxiety; improving the
reliability of research measures (which often
exist in several versions); and better accounting
(e.g.,
performance on cognitive tasks with anxiety

for reporting biases when relating

symptom scores on questionnaires).
Possible implications

All cognitive findings in this population must
be interpreted through a developmental
lens. For the clinician, treatment in young
anxious children may need to emphasize the
development of emotional understanding,
de-emphasize executive function abilities, and
constructively involve families. Conversely,
intervention with adolescents may need to
respect their developing executive functions
(e.g., focus on hypothesis-testing rather than
reassuring statements), attend to social as well as
physical threats, and involve families to a lesser
degree when developing emotion regulation
skills. Anxious or overprotective parents may
need encouragement and practice to recognize
their children’s strengths, positively reinforce
approach behaviors, and assume their children
can cope with feared situations. Addressing
parental cognitive biases may also be helpful
in some cases. The cross-sectional nature of
most studies, uncertainty about the clinical
significance and specificity of some findings, and
the ongoing need for enhanced conceptual and
methodological clarity all suggest that caution is

warranted when interpreting new findings.

Conclusion: what changes in
clinical practice are indicated?

Table 1
implications of findings reviewed

summarized the possible clinical
in this
paper. Overall, these suggest that knowledge
of anxious children’s cognitive profiles may
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assist in treatment planning, especially when
keeping developmental factors in mind, and
this knowledge is likely to become increasingly
relevant to practice in the future. Although
much of the literature focuses on information
processing biases in anxious children,
understanding their cognitive strengths and
difficulties can be equally important, especially
when recommending cognitively demanding
treatments such as CBT. The bi-directional

relationship between cognitive deficits and

anxiety suggests thorough cognitive as well
as psychiatric evaluation when child anxiety
occurs mainly or exclusively in academic
settings. Of all cognitive biases, those involving
threat-biased attention appear particularly
resistant to change with CBT, likely because they
are minimally amenable to conscious control.
Treatment specific to these biases (termed
ABMT) has recently been developed and
evaluated to aid children with poor response
Although initial

to traditional therapies.
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results appear promising, the potential risks,
benefits, and optimal role of ABMT in relation
to other evidence-based treatments await
further clarification. For the future, cognitive
discoveries offer the hope of individualizing
psychological interventions to best suit anxious
children’s cognitive abilities and differences. In
the meantime, it is advisable to use treatments
that are supported by evidence, keep abreast of
new findings, interpret these with caution, and
humbly admit that we have much to learn.
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