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Abstract
Background—Individuals diagnosed with autism spectrum disorder (ASD) exhibit lifelong
abnormalities in the adaptive allocation of visual attention. The ubiquitous nature of attentional
impairments in ASD has led some authors to hypothesize that atypical attentional modulation may
be a factor in the development of higher-level sociocommunicative deficits.

Method—Participants were 20 children with ASD and 20 age- and Nonverbal IQ-matched
typically developing (TD) children. We used the Attention Network Test (ANT) to investigate the
efficiency and independence of three discrete attentional networks: alerting, orienting, and
executive control. Additionally, we sought to investigate the relationship between each attentional
network and measures of sociocommunicative symptom severity in children with ASD.

Results—Results indicate that the orienting, but not alerting or executive control, networks may
be impaired in children with ASD. In contrast to TD children, correlational analyses suggest that
the alerting and executive control networks may not function as independently in children with
ASD. Additionally, an association was found between the alerting network and social impairment
and between the executive control network and IQ in children with ASD.

Conclusions—The results provide further evidence of an impairment in the visuospatial
orienting network in ASD and suggest that there may be greater interdependence of alerting and
executive control networks in ASD. Furthermore, decreased ability to efficiently modulate levels
of alertness was related to increased sociocommunicative deficits, suggesting that domain-general
attentional function may be associated with ASD symptomatology.
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Individuals diagnosed with autism spectrum disorder (ASD) exhibit early (Elsabbagh et al.,
2009; Osterling, Dawson, & Munson, 2002; Swettenham et al., 1998; Zwaigenbaum et al.,
2005) and pervasive (see Allen & Courchesne, 2001; Burack, Enns, Stauder, Mottron, &
Randolph, 1997, for reviews) abnormalities in the allocation of visual attention. The
ubiquitous nature of attentional impairments in ASD has led some authors to hypothesize
that early atypical attentional modulation may, in part, act as a significant contributing factor
in the development of higher-level sociocommunicative deficits (Belmonte & Yurgelun-
Todd, 2003; Dawson & Lewy, 1989; Gold & Gold, 1975; Ornitz, 1988; Pierce, Glad, &
Schreibman, 1997).

Recently, Posner and Fan (2004) proposed conceptualizing attention as an organ system.
This system is comprised of three specialized neurofunctional networks, previously
described by Posner and Petersen (1990), which are responsible for a distinct set of
cognitive processes: the alerting, orienting, and executive control networks. The authors
hypothesize that this conceptualization may assist in elucidating differences in attentional
modulation between typically developing (TD) individuals and individuals with atypical
attentional processes. Evidence from behavioral, neuropsychological, and neuroimaging
investigations now support the theory of separable anatomical networks responsible for
unique sets of attentional functions (see Raz & Buhle, 2006, for a review); however,
interactions between these networks are also important for successful and efficient
attentional modulation in TD adults (Callejas, Lupianez, Funes,&Tudela, 2005; Callejas,
Lupianez, & Tudela, 2004; Fan et al., 2009).

The alerting network is responsible for achieving and maintaining a state of increased
sensitivity to incoming information. Alertness has been divided into tonic and phasic
components (see Sturm & Willmes, 2001, for review). Tonic alertness is a state of general
wakefulness; endogenously controlled tonic alertness (referred to as vigilance or sustained
attention) is the voluntary maintenance of alertness at a certain level. Phasic alertness is a
more transient alert state, modulated by a warning that precedes a target stimulus. The
orienting network is responsible for the selection of information from sensory input.
Orienting visual attention has been defined as disengaging, shifting, and reengaging
attention (Posner, Walker, Friedrich, & Rafal, 1984). Finally, the executive control network
is a multidimensional attentional system, responsible for inhibition, conflict resolution,
planning, and cognitive flexibility.

Abnormal function of each attentional network has been demonstrated in ASD. Furthermore,
specific deficits in alerting (Gold & Gold, 1975; Dawson & Lewy, 1989), orienting (Ornitz,
1988), and executive control (Ozonoff, Pennington, & Rogers, 1991) have been
hypothesized to contribute to the development of ASD. Prior research on alertness/arousal in
ASD has been inconsistent; individuals with ASD exhibit intact endogenous tonic
(Garretson, Fein, & Waterhouse, 1990; Pascualvaca, Fantie, Papageorgiou, & Mirsky, 1998)
and phasic (Raymaekers, van der Meere, & Roeyers, 2006) components of alerting, yet also
demonstrate atypical arousal (e.g., Anderson & Colombo, 2009; Hirstein, Iversen, &
Ramachandran, 2001) and reduced sensitivity to novel information (e.g., Ciesielski,
Courchesne, & Elmasian, 1990; Keehn & Joseph, 2008).

Dysfunctional shifting and disengagement of attention has also been reported in ASD.
Dawson and colleagues (1998) demonstrated that children with ASD have difficulties
orienting to both social and non-social information within their environment. Previous
studies using the Posner cueing paradigm (1980) have shown that individuals with ASD
have difficulties disengaging (Wainwright- Sharp & Bryson, 1993) and shifting visual
attention (Townsend et al., 1999; Townsend, Harris, & Courchesne, 1996), and demonstrate
atypical activation of the orienting network (Haist, Adamo, Westerfield, Courchesne, &
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Townsend, 2005). Furthermore, studies employing the gap-overlap paradigm, a task used to
evaluate attentional disengagement by examining the response time (RT) differences to
targets appearing with and without a central fixation, have also demonstrated that children
with ASD evidence significant impairments in disengaging visual attention (Elsabbagh et
al., 2009; Landry & Bryson, 2004).

Finally, the extant literature on executive control abilities in ASD suggests intact inhibitory
processing (Lopez, Lincoln, Ozonoff, & Lai, 2005; Ozonoff & Strayer, 1997), but impaired
cognitive flexibility (Courchesne et al., 1994; Ozonoff, Strayer, McMahon, & Filloux,
1994). Additionally, there appears to be a relationship between IQ and executive abilities in
individuals with ASD (Liss et al., 2001; Lopez et al., 2005).

Together, these findings indicate that individuals with ASD exhibit impairments in each
attentional network; however, no study has attempted to examine each attentional network in
the same cohort of children. The Attention Network Test (ANT; Fan et al., 2002), which
consists of both a cued reaction time task (Posner, 1980) and a flanker paradigm (Eriksen &
Eriksen, 1974), permits investigators to examine each attentional network in the context of a
single integrated task. The test, which was designed to be short and simple, has been used in
TD children and adults (Fan et al., 2002; Rueda et al., 2004), as well as clinical populations
with attentional abnormalities (for example, see Johnson et al., 2008; Urbanek et al., 2009).
To date, no study has employed the ANT to investigate attention networks in ASD. Our goal
in the current study was to use the ANT to simultaneously examine alerting, orienting, and
executive control networks in children and adolescents with ASD. Moreover, because it has
been suggested that abnormalities in the modulation of attention may be related to
sociocommunicative deficits, we sought to examine the relationship between attentional
function and sociocommunicative impairments in children with ASD.

Methods
Participants

Twenty children and adolescents with ASD (19 males), all of whom met DSM-IV-TR
(APA, 2000) criteria for an ASD (autistic disorder = 9; Asperger’s disorder = 11), and an
age- and nonverbal IQ-matched comparison group of 20 typically developing (TD) children
and adolescents (19 males) were included in the present study. Clinical diagnoses were
confirmed using the Autism Diagnostic Interview – Revised (ADI-R; Rutter, Le Couteur, &
Lord, 2003), the Autism Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore,
& Risi, 1999), and expert clinical judgment (author AJL). Children with ASD-related
medical conditions (e.g., Fragile-X syndrome, tuberous sclerosis) were excluded.

Per parent-report, participants in the TD group had no family history of ASD and were free
of ASD-related symptoms or any other neurological or psychiatric conditions. Independent-
samples t-tests confirmed that groups were matched on age, t(38) = 0.4, p = .72, and
nonverbal IQ, t(38) = −.7, p = .49, as determined by the Wechsler Abbreviated Scale of
Intelligence (WASI; Wechsler, 1999; see Table 1). Informed consent was obtained from all
participants in accordance with the University of California, San Diego and San Diego State
University Institutional Review Boards.

Apparatus
The experiment was presented using Presentation software (nbs.neuro-bs.com) on a 1.83
GHz/1GB PC with a 19-inch CRT monitor. Participants were seated approximately 57cm
from the monitor. Responses were recorded with a Cedrus (Model RB-420) button-box
device.
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Stimuli
Stimuli consisted of a central target, an arrow pointing left or right, flanked on each side by
bars without arrowheads (neutral condition) or arrows either pointing in the same direction
(congruent condition) or the opposite direction (incongruent condition) (see Figure 1a).
Stimuli were black and displayed on a gray background. Each arrow subtended a visual
angle of 0.6º × 0.25ºand was separated from neighboring arrows by 0.1º. The entire row of
stimuli thus subtended a visual angle of 3.4º. The cue was an asterisk subtending 0.41º ×
0.41º visual angle, and appeared directly over fixation cross (center cue), 1.2º above and
below the fixation cross (double cue), or 1.2º above or below fixation cross (spatial cue) (see
Figure 1b).

Design
The experiment consisted of 288 trials, divided into three blocks of 96 trials. Within each
block, cue (no cue, center, double, spatial [all valid]), and flanker (neutral, congruent,
incongruent) were varied in pseudorandom order.

Procedure
The participants’ task was to indicate whether the center arrow pointed left or right via a
button box response using the index and middle fingers of their dominant hand. Each trial
lasted 4000ms and began with a fixation cross presented alone for a variable duration (400–
1600ms). With the fixation cross remaining on the screen, a cue (no cue, center, double,
spatial [all valid]) appeared for 100ms. Following the cue there was a fixation period
(fixation cross presented alone) for 400ms. Subsequent to the fixation period, the target and
flankers appeared above or below the fixation cross and remained on the screen until the
participant responded or 1700ms had elapsed. A post-target fixation period then appeared
for a duration equal to 3500ms minus the duration of the initial fixation and RT (see Figure
1c). Twenty-four practice trials were administered with feedback before the start of the
experimental trials.

Prior to beginning the experiment participants were told they were going to play the ‘stars
and arrows’ game. They were instructed to press the left button if the middle arrow pointed
left or the right button if the middle arrow pointed right, regardless of which stimuli
appeared next to the center arrow (congruent, incongruent, neutral). Participants were told
that sometimes stars would appear to tell them when or when and where the arrows would
appear. Stars in the center or above and below- were explained as cues to inform
participants when the arrows would appear, whereas stars above or below were explained as
cues to inform participants when and where the arrows would appear. Finally, participants
were told to respond as quickly as possible without making errors.

Results
Error

Mean error rates were entered into a mixed-model repeated measures ANOVA with
between-subject factor group (ASD, TD) and within-subject factors cue (no, center, double,
spatial) and flanker (neutral, congruent, incongruent). As shown in Figure 2, there were
main effects of cue, F(3, 114) = 4.7, p < .01, ηp 2 = .11, and flanker, F(2, 76) = 12.1, p < .01,
ηp 2 = .24. Importantly, there was no difference for the mean error rate between the ASD
(3%) and TD (3%) groups, nor were there any significant interactions between group and
any factor (ps > .3).
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Response time
Median response times (RT) for correct trials were entered into mixed-model repeated
measures ANOVA with between-subject factor group (ASD, TD) and within-subject cue
(no, center, double, spatial) and flanker (neutral, congruent, incongruent). As illustrated by
Figure 2, there was a main effect of cue, F(3, 114) = 114.5, p < .01, ηp 2 = .75, reflecting
accelerated RT to spatial cues compared to no, center, and double cue conditions and faster
RT to center and double cue compared to the no cue condition. In addition, there was a main
effect of flanker, F(2, 76) = 194.5, p < .01, ηp 2 = .84, reflecting faster RT to neutral and
congruent flankers compared to incongruent flankers. There was also an interaction between
cue and flanker, F(6, 228) = 8.7, p < .01, ηp 2 = .19. These main effects and interaction were
expected based on previous ANT findings (Fan et al., 2002).

There was no significant RT difference between groups, F(2, 38) = 1.9, p > .1, ηp 2 = .05;
however, there were marginally significant interactions of group and cue, F(3, 114) = 2.5, p
< .07, ηp 2 = .06, and of group and flanker, F(2, 76) = 2.7, p < .08, ηp 2 = .07.

Alerting, orienting, and executive control scores were calculated as follows. The alerting
score was calculated by subtracting median RT in the double cue condition from the no cue
condition (collapsed across flanker conditions). The orienting score was calculated by
subtracting median RT in the spatial cue condition from the center cue condition (collapsed
across flanker conditions). Finally, the executive control score was calculated by subtracting
median RT in the congruent flanker condition from the incongruent flanker condition
(collapsed across cue conditions). As can been seen in Figure 3, there was no significant
difference between groups for alerting (ASD: 42ms; TD: 44ms), F(1, 38) = .02, p > .8, ηp 2
= .00; however, orienting scores were significantly reduced in the ASD (M: 39ms) as
compared to the TD (M: 66ms) group, F(1, 38) = 8.5, p < .01, ηp 2 = .18, indicative of more
inefficient orienting in the ASD relative to TD children. The executive control score was
greater in the ASD (M: 122ms) compared to the TD (M: 96ms) group; however, this was not
significant, F(1, 38) = 3.2, p < .1, η p 2 = .08. These results remained the same when
network scores were scaled to median RT for all cue conditions and when participants with
below average IQ (<85) were removed. Although ANT studies commonly analyze
difference scores, there has been some criticism of this method. Therefore we conducted
comparable analyses using the median RTs in ANOVAs for each network to examine
interactions between group and cue condition (alerting, orienting) or flanker condition
(executive control). Results from these analyses support those from the difference score
analyses. The interaction between group and cue was significant for the orienting score, F(1,
38) = 8.5, p < .01, η p 2 = .18, but not the alerting score, F(1, 38) = .2, p > .8, η p 2 = .00, and
the executive control score, F(1, 38) = 3.2, p = .08, η p 2 = .08.

Network score correlational analyses
Correlational analyses of attentional network scores were used to investigate the relationship
between each network and 1) IQ, to determine if network efficiency is related to cognitive
ability, 2) other attentional networks scores, to explore the independence of attentional
networks, and 3) measures of ASD symptomatology, to examine the relationship between
sociocommunicative impairment and network efficiency.

IQ—Correlational analyses revealed that for the ASD group neither the alerting nor the
orienting score was related to verbal, nonverbal, or full scale IQ, all ps > .1. However, the
executive control score was inversely related to verbal, r(18) =−.67, p < .01, nonverbal,
r(18) = −.65, p < .01, and full scale IQ, r(18) = −.71, p < .01, demonstrating that lower IQs
were associated with more inefficient executive control in children with ASD. Because the
significant correlations in the ASD group could partially be due to greater IQ variability in
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this group, correlations were completed excluding all individuals with below average verbal
and nonverbal IQ (as above). Correlation for the ASD group between executive control
score and full scale IQ, r(16) = −.5, p < .05, remained significant, although weaker, with
these individuals removed.

For the TD group, there was no relationship between any attention network score and any IQ
measure, all ps >.1.

Attentional networks—Correlational analyses between attention network scores in prior
studies have demonstrated non-significant relationships between the three attentional
networks in both children and adults (Fan et al., 2002; Rueda et al., 2004). Consistent with
prior research, TD children in the current study showed no correlation between the alerting,
orienting, and executive control networks, all ps > .6. However, in children with ASD,
partial correlations controlling for IQ revealed a positive relationship between the alerting
and executive control networks, r(17) = .47, p < .05, suggesting that these two networks may
not function as independently in children with ASD. A between-group comparison of the
magnitude of the alerting–executive control correlations revealed that the relationship
between these networks was significantly greater in the ASD as compared to the TD group,
zrASD-rTD = 1.69, p < .05, one-tailed.

ASD symptom severity—The relationship between the efficiency of each attentional
network and sociocommunicative impairment was assessed by correlating attentional
network scores with algorithm scores from the Autism Diagnostic Observation Schedule
(ADOS; Lord et al., 1999). ADOS algorithm scores are comprised of quantitative
observational ratings of communication and social behaviors that are acquired during a set
of experimenter- administered social situations. Higher scores on the ADOS represent
increased levels of ASD symptomatology. Partial correlations controlling for IQ between
ADOS algorithm scores and attention network scores revealed a significant association
between the alerting score and the Social domain score, r(16) = .50, p < .05. There were no
other significant correlations between attention network scores and ADOS domain scores
(see Table 2).

Discussion
The aim of the present study was twofold. Our first goal was to investigate the efficiency
and independence of the alerting, orienting, and executive attentional networks in children
and adolescents with ASD. Children and adolescents demonstrated decreased efficiency of
the orienting, but not the alerting or executive control, network compared to their TD peers.
Additionally, in contrast to TD participants in the current and previous studies, the ASD
group evidenced increased interdependence between the alerting and executive control
networks. Second, based on previous hypotheses that attentional impairments may be related
to ASD symptomatology we examined the relationship between the efficiency of each
network and measures of sociocommunicative impairment in ASD. Correlations between
attention network scores and ADOS scores revealed that decreased alerting efficiency was
associated with greater ASD sociocommunicative impairment. Each of these findings will
be discussed in turn.

Consistent with previous behavioral (Townsend et al., 1999, 1996), electrophysiological
(Townsend et al., 2001), and functional magnetic resonance imaging (fMRI) studies of
orienting in ASD (Haist et al., 2005), we found that children with ASD exhibited
impairments in orienting visual attention to non-social peripheral cues. The lower orienting
score in the ASD as compared to the TD group suggests that the children with ASD
benefited less from the information provided by the spatial cue relative to the central cue.
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Since the ANT does not include invalidly cued trials, task-related demands on
disengagement are limited. Therefore, the finding of reduced orienting scores may indicate
that children with ASD may have a slowed or impaired ability to shift visual attention
towards cued locations. Adaptive allocation of visual attention and the ability to shift
attention between individuals and objects within the environment may be crucial for
cognitive development across many domains. Prior studies have demonstrated that children
with ASD demonstrate fewer attentional shifts compared to TD and developmentally
delayed children (Swettenham et al., 1998) and fail to orient to both social and non-social
environmental stimuli (Dawson et al., 1998). These early orienting deficits could reflect an
initial pathological process (Mundy & Crowson, 1997), which has important downstream
consequences for joint attention abilities (Dawson et al., 2004) and later developing
sociocommunicative skills.

Children with ASD did not differ from TD children in the efficiency of the alerting network.
The alerting score is a product of both intrinsic and phasic alertness. Intrinsic alertness is
measured as the increase of RT to the no cue condition; phasic alertness is measured as the
decrease of RT to double cue condition (Posner, 2008). Developmentally, greater alerting
scores in TD children relative to adults reflect slower RT in the no cue condition, and, thus
less efficient modulation of intrinsic alertness (Rueda et al., 2004). Our finding of equivocal
alerting scores is consistent with prior findings of intact tonic (Garretson et al., 1990;
Pascualvaca et al,, 1998) and phasic (Raymaekers et al., 2006) alertness. However,
equivalent alerting efficiency may reflect a compensatory executive processing mechanism
utilized by children with ASD (discussed below).

Additionally, while children and adolescents with ASD did not exhibit differences in
efficiency of the executive control network compared to TD children, the efficiency of this
network was related to IQ in the ASD but not the TD group. These findings are in agreement
with previous studies, which have shown that inhibitory control is not impaired in ASD
(Ozonoff & Strayer, 1997) and that executive function abilities in individuals with ASD are
related to IQ (Liss et al., 2001).

Posner and Petersen’s (1990) model of attentional networks and subsequent neuroimaging
studies using the ANT (Fan, McCandliss, Fossella, Flombaum, & Posner, 2005) have
demonstrated that an intrinsic network of brain areas is responsible for the modulation of
each attentional network. Although the functions of these attentional networks are separable
and relatively independent (Fan et al., 2002; Rueda et al., 2004), a significant interaction
between cue and flanker conditions in the present study and in prior studies suggests that
these networks do interact. Similar to prior studies, our TD group exhibited no significant
correlations between attention network scores; however, the ASD group demonstrated a
significant association between alerting and executive control networks. That is, in the ASD
group, more inefficient executive control (i.e., greater interference associated with
incongruent flankers resulting in a higher executive network score) was related to more
inefficient alerting (i.e., increased cost of no cue relative to double cue condition resulting in
an increased alerting score). The association between the alerting and executive control
networks could represent compensatory processing in ASD. Children with ASD who have
more intact and efficient executive control abilities may be able to more efficiently regulate
levels of arousal, resulting in a greater interdependence between these networks.
Alternatively, as a consequence of the dysregulation of arousal, which generates states of
both hyper- and hypoarousal (e.g., Anderson & Colombo, 2009; Hirstein et al., 2001),
individuals with ASD may recruit or rely on executive control mechanisms in order to
regulate atypical arousal levels. As a result, the networks modulating alertness and executive
control may become more interdependent in ASD. Although speculative, one possibility is
that this increased interdependence could result in reduced cognitive resources during
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periods when atypical arousal regulation is necessary, and may explain poorer response
inhibition in states of high arousal in ASD (Raymaekers, van der Meere, & Roeyers, 2004).

Because previous authors have hypothesized a link between attentional dysfunction and
sociocommunicative impairment in ASD, we examined the relationship between attention
network scores and measures of sociocommunicative impairment in our ASD sample. The
results of these correlations suggest that decreased efficiency of the alerting network is
related to increased social impairment in children with ASD. Inefficient modulation of tonic
alertness may correspond to dysfunctional attentional regulation characteristic of ASD.
Individuals with ASD can be both hyper-focused and easily distracted. Greater
sociocommunicative difficulties may result from poorer modulation of attention given the
dynamic nature of social interactions. Although corollary, the results of the current study
support previous theories that hypothesize that atypical alertness/arousal may be associated
with the development of sociocommunicative impairments in ASD.

A potential concern regarding the present study is the wide range in participant age.
Although the current study includes individuals aged 8 to 19 years, a previous ANT study
examining the developmental changes of each network (Rueda et al., 2004) demonstrated
little change in orienting scores from 6-year-old children to adults. The lack of age-related
changes for the orienting score has been attributed to the absence of invalid cues, as
discussed above, which reduces demands for attentional disengagement. An additional
concern is related to the heterogeneity of IQ scores, specifically within the ASD group. To
confirm that group-related differences did not result from inclusion of lowerfunctioning
individuals, participants with below average IQ were removed; between-group differences
for orienting scores remained unchanged. Lastly, although the ANT is now a widely used
measure, the use of subtraction scores may make the interpretation of between-group
differences in the efficiency of networks difficult (Posner, 2008). However, our analyses
using raw scores instead of difference scores produced exactly the same results.

Future application of the child ANT (Rueda et al., 2004) with younger children or lower-
functioning individuals with ASD may be able to provide more detailed information about
the developmental differences of attention. Recently, Posner and Rothbart (2005) have
suggested that early attentional interventions may be useful tool promoting cognitive and
social development. Because children with ASD evidence early attentional impairment,
attentional interventions targeted at atypical attentional networks may produce generalized
improvement across multiple domains.

In summary, the current study has demonstrated inefficient modulation of the orienting
network in children with ASD. In addition, while the TD group demonstrated relatively
independent attentional networks, we found a relationship between alerting and executive
control in children with ASD, suggesting that these networks may not function as
independently in ASD. Finally, inefficiency of the alerting network was associated with
greater social impairment in children with ASD. Although alerting efficiency was not
universally impaired in individuals with ASD, this finding indicates that withingroup
differences in domain-general attentional function may be related to individual variability of
sociocommunicative function along the autism spectrum.
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Key points

• Individuals with autism spectrum disorder (ASD) exhibit widespread attentional
impairments.

• We investigated the efficiency of the alerting, orienting, and executive control
networks in ASD and found that children with ASD demonstrate a more
inefficient orienting network.

• Unlike typically developing children, children with ASD evidenced significant
interdependence between alerting and executive control networks, suggesting
diminished executive modulation of arousal.

• Additionally, increased inefficiency of the alerting network was related to
greater social impairment in children with ASD.

• Domain-general impairment in modulating alertness in children with ASD was
related to domain-specific clinical impairments in reciprocal social interaction.
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Figure 1.
Illustration of attention network test. Examples of flanker types (a), cue types (b), and the
sequence and timing of a single trial (double cue neutral flanker condition displayed) (c)
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Figure 2.
Bar graphs correspond to median response time (left axis) for correct trials only as a
function of group, flanker, and cue. Line graphs correspond to average accuracy rates (right
axis) as a function group and flanker (collapsed across cue). Error bars represent one
standard error of the mean
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Figure 3.
Attention network scores (right axis) and collapsed median response time for relevant cue or
flanker conditions (left axis). Error bars represent one standard error of the mean
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Table 1

Participant characteristics

ASD (n = 20) M (SD) Range TD (n = 20) M (SD) Range

Age 13;9 (3;1) 13;5 (2;10)

8;8–19;11 8;11–18;10

Verbal IQ 108 (18) 111 (10)

80–147 87–134

Nonverbal IQ 111 (15) 113 (10)

76–140 96–132
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Table 2

Correlations between attention networks and Autism Diagnostic Observation Schedule algorithm scores

Communication Social Total Repetitive behaviors

Alerting .04 .50* .39 −.07

Orienting .10 −.22 −.13 .14

Executive control .30 .28 .34 −s.19

*
p < .05.
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