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Background. Structural models of emotional disorders propose that anxiety disorders can be classified into fear and dis-
tress disorders. Sources of evidence for this distinction come from genetic, self-report and neurophysiological data from
adults. The present study examined whether this distinction relates to cognitive processes, indexed by attention bias
towards threat, which is thought to cause and maintain anxiety disorders.

Method. Diagnostic and attention bias data were analysed from 435 children between 5 and 13 years of age; 158 had
principal fear disorder (specific phobia, social phobia or separation anxiety disorder), 75 had principal distress disorder
(generalized anxiety disorder, GAD) and 202 had no psychiatric disorder. Anxious children were a clinic-based treat-
ment-seeking sample. Attention bias was assessed on a visual-probe task with angry, neutral and happy faces.

Results. Compared to healthy controls, children with principal distress disorder (GAD) showed a significant bias
towards threat relative to neutral faces whereas children with principal fear disorder showed an attention bias away
from threat relative to neutral faces. Overall, children displayed an attention bias towards happy faces, irrespective of
diagnostic group.

Conclusions. Our findings support the distinction between fear and distress disorders, and extend empirically derived
structural models of emotional disorders to threat processing in childhood, when many anxiety disorders begin and pre-
dict lifetime impairment.
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Introduction

Childhood anxiety disorders are common, debilitating
conditions associated with concurrent and long-term
impairment (Bittner et al. 2007; Verduin & Kendall,
2007), including increased risk for later psycho-
pathology (Pine et al. 1998). Furthermore, there is
high co-morbidity among childhood anxiety disorders
and between anxiety disorders and other psychiatric
disorders, especially depressive disorders (Kashani &
Orvaschel, 1990; Rapee et al. 2009). This co-morbidity
has been explained in hierarchical models of psychia-
tric disorders as reflecting a general ‘internalizing’ fac-
tor (Kendler et al. 2003; Watson, 2005; Krueger &
Markon, 2006; Lahey et al. 2008; Seeley et al. 2011).

Subsequent measurement model studies propose that
the broad internalizing domain subsumes two related
subfactors: ‘fear’ and ‘distress’ disorders (Clark &
Watson, 2006). In these models, specific phobia, social
phobia, separation anxiety disorder, panic disorder
and agoraphobia form the ‘fear’ disorders and gen-
eralized anxiety disorder (GAD), depression, post-
traumatic stress disorder (PTSD) and dysthymia form
the ‘distress’ disorders (Clark & Watson, 2006).

This empirically derived structure has led to the sug-
gestion that the classification of anxiety and depressive
disorders in DSM-5 and ICD-11 should be revised into
categories of fear and distress disorders (Clark &
Watson, 2006; Seeley et al. 2011). Revisions in the way
anxiety disorders are conceptualized and classified
have important implications for treatment and also
for guiding aetiological research. Moreover, the major
sources of evidence for the distinction between
fear and distress disorders come from self-report,
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genetic and neurophysiological data (Kendler, 1996;
Vaidyanathan et al. 2012). This highlights the impor-
tance of examining whether this distinction also relates
to cognitive processes, in particular a bias in attending
preferentially to threat information, which is thought
to cause and maintain anxiety disorders (Williams
et al. 1997; Mogg & Bradley, 1998; Bar-Haim et al. 2007).

One widely used method of assessing attention bias
is the visual-probe task with emotional words or pic-
tures. Paired stimuli (e.g. angry face–neutral face) are
briefly presented simultaneously on a computer screen
followed by a visual probe in the spatial location of one
of the stimuli, to which participants respond. Faster
response times (RTs) to probes replacing threat com-
pared with neutral stimuli reflect an attention bias
towards threat.

In anxious adults, distress and fear disorders
(e.g. GAD, social phobia) are typically associated
with an attention bias towards threat (Bar-Haim et al.
2007), whereas findings from anxious children and
adolescents are mixed. Several studies indicate an
attention bias towards threat in children with GAD
(Taghavi et al. 2003; but see Monk et al. 2006), whereas
others have found a bias away from threat in child-
hood social anxiety (Stirling et al. 2006). Some findings
suggest the bias towards threat in childhood GAD
and social phobia is positively associated with higher
symptom severity whereas those with anxiety disorder
and low symptom severity may show no bias or threat
avoidance (Waters et al. 2008a, 2012b). Yet other studies
suggest that the bias towards threat is found in chil-
dren with mixed anxiety disorders (i.e. GAD, social
anxiety disorder, separation anxiety disorder; Hankin
et al. 2010) and is not differentially affected by diagno-
sis type (Roy et al. 2008). However, there is a paucity of
attention bias studies on varying types of specific pho-
bias and separation anxiety disorder (In-Albon et al.
2010), and others have noted the heterogeneity of the
bias in anxious youth generally (Heim-Dreger et al.
2006; Bar-Haim et al. 2011; Eldar et al. 2012). For
example, less than half of children with anxiety dis-
orders recruited into a treatment study showed a bias
towards threat prior to treatment (Eldar et al. 2012).

The proposed nosological distinction between dis-
tress and fear disorders may help to explain these var-
ied findings. Various cognitive theories of anxiety and
empirical findings indicate that GAD is characterized
by hypervigilance for threat (Williams et al. 1997;
Mogg & Bradley, 1998; Bar-Haim et al. 2007). Thus,
attention bias towards threat may be primarily associ-
ated with distress-related anxiety disorders, which
include GAD. As fear disorders differ from distress
disorders in terms of avoidant responses to threat
(Ollendick et al. 2002), fear disorders may be associated
with attention avoidance of threat. Indeed, a recent

large-scale community study indicated that children
with distress disorders and high symptom severity
showed an attention bias towards threat, whereas
those with fear disorders and high symptom severity
showed an attention bias away from threat (Salum
et al. 2013). As the latter study recruited children
from the community and excluded those with
co-morbid diagnoses (which commonly occur in clini-
cally anxious children), it is important to investigate
whether these findings apply to clinic-based samples
of treatment-seeking anxious children.

The possibility that different associations exist be-
tween the direction of threat attention bias and distress
versus fear disorders has important treatment impli-
cations. For example, novel attention training treat-
ments focus primarily on training attention away
from threat (Hakamata et al. 2010). Variation in the
direction of attention bias in anxious children before
treatment has raised problems for the application of
these treatments to childhood anxiety (Eldar et al.
2012).

In summary, examining attention bias in anxious
children as a function of fear versus distress disorders
is important for testing psychiatric models of anxiety
disorders and may shed light on inconsistent findings
of attention bias towards, versus away from, threat in
anxious children. This study investigated whether the
principal diagnostic category predicted threat bias in
a large sample of clinically anxious and non-anxious
children (aged 5–13 years). The main hypotheses
were as follows: clinically anxious children with dis-
tress and fear disorders would differ in attention
bias from control children; distress disorder would
be associated with an attention bias towards threat
relative to neutral stimuli (Hypothesis 1), whereas
fear disorders would be associated with an attention
bias away from threat relative to neutral stimuli
(Hypothesis 2). Supplementary analyses examined
whether, in comparison with control children, these
predicted attention biases are more pronounced in
anxious children with high symptom severity, and
whether attention biases in distress and fear disorders
are found for other emotional stimuli (i.e. happy faces).

Method

Participants

Participants were 453 children, aged between 5 and
13 years at screening, initially including 244 clinic-
referred children and 209 control children. Attention
bias data from 179 children (103 anxious children; 76
controls; 41% of sample) have been reported pre-
viously (Waters et al. 2008a, 2010, 2012a,b). Our earlier
studies addressed different research questions to those
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examined here and the data have been combined to
maximize the sample size.

Clinic-referred children were recruited from the
Griffith University Childhood Anxiety Research
Program, which provides a clinical assessment and
treatment programme for children with separation
anxiety disorder, social phobia, GAD and specific pho-
bias (Waters et al. 2008b); hence, these anxiety dis-
orders were the main focus of this study. Control
children were recruited from local primary schools.
Participants in the final sample satisfied the following
criteria: (i) complete bias score data from the visual-
probe task (bias scores were not calculated if more
than 50% of RT data were missing, consistent with
Roy et al. 2008; Salum et al. 2013); (ii) age between
5 and 13 years, that is the age range of children
included in the treatment programme (Waters et al.
2008b); (iii) completion of diagnostic assessment, with
clinic-referred children meeting criteria for a principal
diagnosis of GAD, separation anxiety disorder, social
phobia or specific phobia; and controls having no psy-
chiatric disorders; and (iv) anxious children receiving
no psychological or pharmacological treatment at the
time of assessment.

Of the 244 clinic-referred children (who passed the
initial telephone screeningandcompletedbothattention
bias and diagnostic assessments), seven were excluded
because of excessive missing RT data and four were
excluded because they had other principal diagnoses.
The final sample comprised 233 anxious children
with a principal anxiety diagnosis (i.e. most severe)
of GAD (n=75), social phobia (n=65), specific phobia
(n=75) or separation anxiety disorder (n=18) in
absence of developmental disorders, intellectual and
learning disabilities, psychosis, organic brain damage
or vision impairments. Disruptive disorders and de-
pressive disorders were not reasons for exclusion as
long as they were not the principal diagnosis.
Co-morbidity of the final 233 anxious children was
14 with attention deficit hyperactivity disorder
(ADHD), one with dysthymia, one with major depress-
ive disorder, one with sleep terror disorder and two
with enuresis.

Assignment of anxious children to ‘fear’ and ‘dis-
tress’ disorder groups was based on type of principal
diagnosis (i.e. most severe, and the focus of clinical
intervention). Given the co-morbidity among anxiety
disorders, group allocation could not be based on ex-
clusive diagnostic categories (see Table 1). Thus, 158
anxious children with principal specific phobia, separ-
ation anxiety disorder or social phobiawere categorized
into the ‘fear’ disorders group, and 75 children with
principal GAD formed the ‘distress’ disorder group.

Of the initial sample of 209 controls, five were
excluded because of excessive missing RT and two

were excluded because they met criteria for a psychia-
tric disorder. The final sample was 202 children.

The study was approved by the Griffith University
Human Research Ethics Committee. Parents and chil-
dren provided informed consent/assent.

Materials

Diagnostic assessment

The diagnostic status of both groups was determined
using the parent schedule of the Anxiety Disorders
Interview Schedule for DSM-IV (ADIS-P; Silverman
& Albano, 1996). The ADIS-P contains modules for
all DSM-IV anxiety disorders, depressive disorders
and externalizing disorders, and screens for develop-
mental disorders. A clinician severity rating (CSR) of
5 4 (scale 0–8) for interference caused by each diagno-
sis determines clinical significance. The ADIS-P was
administered face-to-face or over the telephone (see
Procedure). Only the parent interview schedule of the
ADIS was used because of the young age of the chil-
dren (Rapee et al. 1994), to avoid attrition from exper-
imental research due to lengthy assessments and
constraints on time children could be removed from
class. The ADIS-P with telephone administration has
good inter-rater reliability (Rapee et al. 1994), a high
level of agreement with face-to-face administration
(Lyneham & Rapee, 2005), and is commonly relied
upon for determining the diagnostic status of anxious
and non-anxious groups (Lyneham & Rapee, 2005,
2006). The ADIS-P was administered by postgraduate
clinical students trained by clinical psychologists ex-
perienced in anxiety assessment and ADIS-P adminis-
tration. Twenty per cent of interviews were audiotaped
and coded by an independent rater blind to the chil-
dren’s diagnostic status. Inter-rater reliability showed
excellent agreement (principal diagnosis κ=0.85; sec-
ond diagnosis κ=0.82; third diagnosis κ=0.86).

Anxiety symptoms

Child and parent measures of anxiety symptoms were
obtained using the Spence Children’s Anxiety Scale
(SCAS-C, SCAS-P; Spence, 1998; Nauta et al. 2004)
The SCAS-P (39-item parent report measure) and the
SCAS-C (45-item child self-report measure; six positive
filler items) both contain four-point response scales
(0=never true to 3=always true), yield total scores
reflecting symptom severity and possess sound psy-
chometric properties. Mean SCAS-P total scores of
14.2 and 31.8 and mean SCAS-C total scores of 18.8
and 32.2 are reported for non-clinical and clinically
anxious children respectively (Spence, 1998; Nauta
et al. 2004). Cronbach’s α in the present study was
0.81 for SCAS-P (n=435) and 0.86 for SCAS-C
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(n=371, SCAS-C missing for 15% children). These
anxiety measures correlated significantly (r=0.54,
p<0.001).

Attention bias

The visual-probe task was programmed using E-prime
version 1.1 (Psychology Software Tools, Inc., USA) and
presented on two identical Dell Optiplex computers
with 17-inch 75-Hz CRT colour monitors housed in a
University research laboratory and school resource
room. The stimuli, used in previous studies (Roy
et al. 2008), were photographs of face-pairs from 64

different actors (32 male, 32 female), each presenting
a neutral and either an angry or a happy expression.
This resulted in 32 angry–neutral and 32 happy–
neutral face-pairs. An additional 16 neutral–neutral
face-pairs were used on filler trials.

Procedure

Anxious children

Participants were referred to the Griffith University
Childhood Anxiety Research Program by parents,
guidance counsellors, community agencies and pae-
diatricians. The Program specializes in the treatment

Table 1. Sociodemographic, diagnostic and attention bias summary statistics as a function of diagnostic group

Fear disorder
(n=158)

Distress
disorder
(n=75)

No disorder
(n=202)

SCAS-P Total 29.9 (13.3) 31.83 (15.0) 9.83 (6.4)
SCAS-C Totala 38.8 (18.0) 40.0 (18.3) 21.5 (13.3)
Principal diagnosis (%)
GAD 0 100
SAD 11 0
SOC 42 0
SP 47 0

Mean principal diagnosis clinician severity rating 6.4 (1.3) 6.0 (1.3)
Mean number of selected anxiety diagnoses 2.3 (1.0) 2.3 (0.9)
Mean total number of diagnoses 2.4 (1.1) 2.4 (1.0)
% with co-morbid disorder from the other diagnostic category 57 80
% with co-morbid disorder as a function of anxiety diagnosis
Co-morbid GAD 57 –
Co-morbid SAD – 31
Co-morbid SOC – 61
Co-morbid SP – 40

Parental occupational status
Mother 4.5 (1.1) 4.7 (1.1) 4.5 (1.2)
Father 4.3 (1.1) 4.2 (0.9) 4.2 (1.1)

Parental marital status
% married 80 79 76

Age (years) 9.1 (1.9) 9.4 (1.6) 9.1 (1.7)
Child’s gender (M:F) 75/83 38/37 96/106
Child’s country of birth
% Australia 93 97 88

Mean RT (ms) 595 (119) 586 (110) 568 (109)
Mean% trials with missing RT 8 (9) 6 (7) 7 (8)
Threat bias −8.0 (47.3) 16.0 (35.7) 4.1 (42.7)
Happy bias 7.7 (44.6) 5.7 (45.7) 4.2 (42.6)

SCAS-P, Spence Children’s Anxiety Scale, parent report measure; SCAS-C, Spence Children’s Anxiety Scale, child self-report
measure; GAD, generalized anxiety disorder; SAD, separation anxiety disorder; SOC, social phobia; SP, specific phobia; M,
male; F, female; RT, response time.
Standard deviations in parentheses.
Parental occupational status determined by the Daniel Prestige Scale (Daniel, 1983). Range: 1 (high) to 7 (low).
a Sample sizes for SCAS-C total scores: Fear=125; Distress=70; Control=176.
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of childhood social phobia, specific phobias, GAD and
separation anxiety disorder. Initial telephone screening
with parents based on the ADIS-P addressed initial
inclusion/exclusion criteria. Children who had prob-
able diagnoses other than social phobia, specific
phobia, separation anxiety disorder or GAD were pro-
vided with alternative treatment options and were not
included further.

Parents (usually mothers) of eligible children then
completed the ADIS-P with a trained postgraduate
clinical student, either by telephone or during a face-
to-face interview at the University. The parent and
child then attended a laboratory assessment at the
University, within 2 weeks of the ADIS-P assessment.
Children completed the visual-probe task, and parents
and children completed the SCAS, which was the pri-
mary questionnaire measure of anxiety planned for
use in this study (subsamples of participants com-
pleted various additional measures for use in other
projects). Eligible children were then offered cognitive-
behavioural treatment (Waters et al. 2008b) and in-
cluded in the present study irrespective of whether
they subsequently received treatment.

Control children

These children were recruited from primary schools in
response to study advertisements sent home to parents
following classroom distribution of study materials
or posted in school newsletters. Parents (primarily
mothers) who consented to their child’s participation
completed the SCAS-P, and those reporting SCAS-P
total scores within 1 standard deviation (S.D.) of the
published norms for non-clinical children completed
the ADIS-P over the telephone to confirm the absence
of psychiatric diagnoses. Eligible children completed
the visual-probe task and questionnaires in a resource
room at their school within 2 weeks of the ADIS-P
interview.

Visual-probe task

This was similar to the task used in previous studies
(Roy et al. 2008). Each trial began with a 500-ms
fixation point followed by two faces presented simul-
taneously on the left and right of the screen for
500ms. The face-pair was replaced with an asterisk
(probe) for 1100ms in the spatial location previously
occupied by one of the faces. Participants pressed
one of two keys labelled ‘left’ and ‘right’ as quickly
as possible while avoiding mistakes, to indicate the
location of the asterisk. The inter-trial interval varied
randomly from 750 to 1250ms. The task began with
10 random practice trials, followed by one block of
80 trials. On crucial trials (i.e. angry–neutral face-
pairs), the probe appeared in the same spatial location

as the angry face in half the trials (congruent trials),
and on the opposite location to the angry face in the
other half (incongruent trials). The same arrangement
applied to trials with happy–neutral face-pairs. The
order of trials was random for each participant.

Response definitions, data screening and statistical
analyses

Analyses were conducted on attention bias scores
derived from RTs to probes. Data from error trials
(incorrect or no response during probe display) were
excluded. Outliers were identified as RTs <200ms or
>3 S.D. above each participant’s mean, and were ex-
cluded. RTs were averaged separately for congruent
and incongruent trials for each face type. Bias scores
were calculated by subtracting the average RT on con-
gruent trials from the average RT on incongruent trials.
Consistent with other paediatric studies (e.g. Roy et al.
2008; Salum et al. 2013), attention bias scores were not
calculated if data were missing from more than 50% of
trials. Positive bias scores indicate attention towards
angry relative to neutral faces; negative values indicate
attention away from angry faces.

Hypotheses concerning attention bias for angry faces
were tested using an ANOVA with diagnostic group
(distress, fear, no disorder) as the between-subjects
independent variable. Follow-up tests used planned
group comparisons with disorder-free children as the
referent (control) group and one-sample t tests com-
paring bias scores against zero. Partial eta squared
(ηp

2) was calculated as an estimate of effect size. Sup-
plementary analyses examined whether previously re-
ported data (Waters et al. 2008a, 2010, 2012a,b) dif-
fered from new data by including the data set (old,
new) as an independent variable. The effect of anxiety
symptom (AS) severity on threat bias was examined
using a median split on SCAS-P scores (the median
score of children with anxiety disorders was 29) to
allow comparison with prior research using a similar
dichotomous split on symptom severity (e.g. Waters
et al. 2008a; Salum et al. 2013). This produced five
groups: (i) distress disorder with low AS, n=37; (ii) dis-
tress disorder with high AS, n=38; (iii) fear disorder
with low AS, n=81; (ii) fear disorder with high AS,
n=77; and (v) no disorder with low AS, n=200 (only
two control children had SCAS-P scores >29 and
were excluded from these analyses). Similar tests
were used for happy face bias scores.

Results

Group characteristics

Group comparisons showed a significant main effect
of diagnostic group (distress, fear, no disorder) on
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SCAS-P and SCAS-C total scores: F2,432=191.16,
p<0.001, ηp

2 =0.47 and F2,368 =56.87, p<0.001, ηp
2 =0.24

respectively (see Table 1 for details). Fear and distress
disorder groups had significantly higher SCAS-P
and SCAS-C total scores compared with controls (all
p’s <0.001), whereas the two diagnostic groups
did not differ significantly on either measure (both
p’s >0.97). The fear disorder group had a higher CSR
of principal diagnosis than the distress disorder
group (F1,231 =4.70, p=0.031, ηp

2 =0.02). Groups did not
differ significantly in the number of co-morbid anxiety
or other diagnoses (both F’s <1).

χ2 analyses showed no significant diagnostic group
differences in child gender ratio, child country of
birth (Australian, other), parents’ marital status (mar-
ried, other) or occupational prestige. There were no sig-
nificant diagnostic group differences in age, overall
mean RT and percentage of missing data.

Attention bias for angry faces

The ANOVA showed a significant main effect of
diagnostic group (F2,432=8.35, p<0.001, ηp

2 =0.04) (see
Fig. 1). This was unaffected by data set (old, new)
(F<1). Planned group comparisons showed that the
distress and fear disorder groups each differed sig-
nificantly in threat bias scores from the controls
(p=0.043 and 0.009 respectively). One-sample t tests
confirmed that children with principal distress dis-
order displayed a significant bias towards threat com-
pared with neutral faces (t74=3.89, p<0.001) (consistent
with Hypothesis 1); children with a principal fear dis-
order displayed a significant bias away from threat
relative to neutral faces (t157=2.13, p=0.035) (consistent
with Hypothesis 2); disorder-free children showed no
significant bias (t201=1.37, p=0.17).

Supplementary analyses of threat bias scores

ANOVA comparing the four principal anxiety diag-
noses showed a significant main effect of diagnosis
on threat bias scores (F3,229 =5.78, p<0.01, ηp

2 =0.07).
Post-hoc contrasts showed no significant differences
between the three fear disorders, whereas each fear
disorder differed significantly in threat bias from
GAD [mean bias (S.D.): principal social phobia, −11
(44); specific phobia, −3 (49); separation anxiety dis-
order, −19 (54); GAD 16 (36)].

As the fear and distress disorder groups differed in
CSR of principal diagnosis, their threat attention bias
scores were entered into an ANCOVA with ADIS-P
CSR as the covariate and diagnostic group as the
between-subjects independent variable. There was no
main or interacting effect of the covariate; the main
effect of the diagnostic group remained significant
(F1,229=6.07, p=0.01, ηp

2 =0.03).
We examined effects of diagnostic group and AS

level on threat bias, as described earlier (Table 2).
The five-way ANOVA showed a significant main effect
of subgroup (F4,428=4.63, p=0.001, ηp

2 =0.04) (Fig. 2).
This effect was independent of data set (old, new).
Planned comparisons using controls as the referent
group (cf. Salum et al. 2013) showed that they differed
significantly in threat bias from children with distress
disorder and high AS (p=0.02) and from those with
fear disorder and high AS (p=0.01), but not from
those with distress disorder and low AS (p=0.38) or
fear disorder and low AS (p=0.13). One-sample
t tests showed a significant attention bias towards
threat in distress disorder and high AS (t37=3.72,
p<0.001) and a bias away from threat in fear disorder
and high AS (t76=1.96, p=0.05), whereas biases in the
other subgroups were not significantly different from
zero (distress disorder and low AS: t36=1.80, p=0.08;
fear disorder and low AS: t80=1.00, p=0.32; no
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Fig. 1. Mean attention bias scores (in ms; error bars indicate
±1 s.E.) for angry faces relative to neutral faces as a function
of diagnostic group.

Table 2. Mean anxiety (SCAS-P) and attention bias scores as a
function of diagnostic category and anxiety symptom (AS) severity

No
disorder
Low AS
(n=200)

Fear disorder Distress disorder

Low
AS
(n=81)

High
AS
(n=77)

Low
AS
(n=37)

High
AS
(n=38)

SCAS-P
Total

10 (6) 19 (7) 41 (8) 21 (6) 43 (13)

Threat bias 4 (42) −5 (45) −11 (50) 11 (36) 21 (35)
Happy bias 4 (43) 16 (45) −2 (42) 3 (34) 8 (55)

SCAS-P, Spence Children’s Anxiety Scale, parent report
measure.
Standard deviations in parentheses.
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disorder: t199=1.23, p=0.22). Within each disorder
group, threat bias was not correlated significantly
with SCAS-P scores.

Attention bias for happy faces

The three-way ANOVA of attention bias scores for
happy faces found no significant effect of diagnostic
group (F<1) (see Table 1). Overall, children showed
a significant bias towards happy relative to neutral
faces, that is one-sample t test contrasting bias
score against zero (t434=2.71, p=0.007; mean=6ms,
S.D. =44). Supplementary analyses showed no signifi-
cant effect of type of diagnosis within the fear disorder
group. The five-way ANOVA assessing the effect of
diagnostic group and AS severity showed no signifi-
cant results (see Table 2).

Discussion

Consistent with hypotheses, the present study found
that, in comparison with healthy controls, children
with principal distress disorder (i.e. GAD) displayed
an attention bias towards angry relative to neutral
faces, whereas children with principal fear disorders
showed an attention bias away from angry relative to
neutral faces. There were no significant group differ-
ences in attention to positive stimuli; overall, children
showed a significant bias towards happy relative to
neutral faces.

The present findings add to growing evidence across
self-report, genetic and neurophysiological data for dis-
tinctions between fear and distress disorders (Kendler,
1996; Vaidyanathan et al. 2012). This study found that
the distinction between fear- and distress-related
anxiety disorders manifests early in development in
cognitive processes such as attention bias, as children

with principal fear disorders avoid threat stimuli and
those with principal distress disorder orient towards
them. Attention towards threat in children with dis-
tress disorder is consistent with some prior findings
in children (Taghavi et al. 2003; Waters et al. 2008a)
and adults with GAD (Bradley et al. 1999; Bar-Haim
et al. 2007). Attention bias studies of children with
fear disorders are sparse; however, attention avoidance
of threat has been reported in children with social
anxiety (Stirling et al. 2006) and with fear disorders
as a group (Salum et al. 2013). Attention avoidance
of threat may be associated with behavioural avoid-
ance that often distinguishes fear disorders from other
anxiety disorders in children (Eldar et al. 2012).
Attention avoidance may also reflect a cognitive strat-
egy following an initial vigilance response that occurs
too rapidly to be detected with the paradigm used
here (Salum et al. 2013), which gives a ‘snapshot’
measure of attention bias (500-ms post-stimulus
onset). Future research should examine the time course
of attention bias in anxiety disorders across develop-
ment; that is whether fear disorders are associated
with initial orienting towards threat followed by avoid-
ance whereas distress disorders are associated with
initial orienting towards threat followed by continued
threat monitoring, and whether attention avoidance of
threat is more apparent in fearful children than adults,
perhaps due to poorer attention control in childhood.

As noted earlier, some previous research suggested
that attention biases in children also vary as a function
of symptom severity (Waters et al. 2008a, 2010, 2012b;
Salum et al. 2013). In the latter large-scale community
study, children with distress disorders and high symp-
tom severity showed increased attention bias towards
threat whereas those with fear disorders and high
symptom severity showed avoidance of threat, relative
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Fig. 2. Mean attention bias scores (in ms; error bars indicate±1 s.E.) for angry faces relative to neutral faces as a function of
diagnostic group and anxiety symptom (AS) severity.
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to low-symptom disorder-free children (Salum et al.
2013). Supplementary analyses in the present study
showed a similar pattern of results: relative to low-
anxious controls, children with principal distress dis-
order and high AS severity showed greater attention
bias towards threat whereas those with fear disorder
and high symptom severity showed greater bias
away from threat. The present results also concur
with our earlier report of greater bias towards threat
in children with distress disorder and high AS severity
relative to disorder-free children (Waters et al. 2008a)
(31% of the present distress disorder group included
this earlier sample, that is 23 of 75; with no significant
difference in bias between old and new samples).
The results do not concur with Waters et al. (2012b),
which suggested a bias towards threat in children
with principal social anxiety disorder and high AS
severity; these children had high GAD co-morbidity
and the sample size was small (n=13). In comparison,
the size of the subgroup with fear disorder and high
AS severity was considerably larger in the present
study (n=77). Given some inconsistencies in findings,
the results from the supplementary analyses, which
include symptom severity as an additional indepen-
dent variable, should be interpreted with caution.
Nevertheless, they suggest that, although principal
diagnostic category is a key determinant of the direc-
tion of threat attention bias, it is also useful to assess
effects of anxiety severity, as it may help to explain
mixed findings across studies. For example, in both
this study and that of Salum et al. (2013), children
with anxiety disorders and low symptom severity
did not show significant attention bias for threat, com-
pared with low-anxious disorder-free children, which
suggests that studies using small samples of children
with assorted principal anxiety disorders of low sever-
ity may have difficulty in detecting attention biases.

Findings from the primary analyses have important
clinical implications. The direction of attention bias has
been shown to predict treatment outcome in anxious
adults and children; that is avoidance of angry faces
pre-treatment predicted poorer outcome (Price et al.
2011; Waters et al. 2012a). Moreover, novel attention
training interventions, which train anxious individuals
to be threat avoidant, have shown promising effects in
anxious adults (Hakamata et al. 2010). However, this
approach may be unsuitable for anxious individuals
who show attention avoidance of threat prior to treat-
ment (Eldar et al. 2012). Thus, the application of such
treatments to children would benefit from clarification
of the mechanisms underlying attention bias in child-
hood anxiety disorders.

Although this study has several strengths, including
a large sample of clinically anxious and non-anxious
children (n=435) and reliance on well-established

diagnostic, symptom and attention bias measures,
there are limitations. One limitation is reliance on the
parent interview schedule of the ADIS to confirm chil-
dren’s diagnoses. This study also did not include chil-
dren with fear and distress disorders other than social
phobia, GAD, specific phobia and separation anxiety
disorder, thus it examines the fear/distress distinction
within anxiety, rather than emotional disorders in
general. Finally, although it is informative to compare
children with single diagnoses (Salum et al. 2013), this
was not feasible because of the high co-morbidity.
Thus, the present study complements and extends pre-
vious research because findings from children with
single diagnoses cannot be assumed to generalize to
clinic-based treatment-seeking anxious children who
have high rates of co-morbidity (Rapee et al. 2009).
The approach used here facilitates comparison with
other childhood anxiety studies, which commonly
select children based on their principal diagnosis.
Moreover, differences in threat attention biases were
found between principal fear versus distress disorders,
despite co-morbidity on subsidiary diagnoses, indicat-
ing that the relationship between type of principal dis-
order and attention bias deserves further investigation.

In summary, the present results add to growing evi-
dence for the distinction between fear and distress dis-
orders and extend this research to treatment-seeking
anxious children. Children with principal fear dis-
orders showed greater attention avoidance of threat
stimuli, and children with a principal distress disorder
(GAD) showed greater attention bias towards threat
stimuli, in comparison with healthy controls. Studies
including adolescents and adults are required so that
the relationship between threat attention bias and
fear versus distress disorders can be tracked through-
out development.
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