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Spontaneous shifts of attention were observed in autistic, typically developing, and
nonautistic developmentally delayed infants. Three types of attention shifting behaviour
were observed ; (1) between an object and another object, (2) between an object and a person,
and (3) between a person and another person. The two control groups shifted attention more
frequently between an object and a person than between an object and another object or
between a person and another person. The infants with autism showed a different pattern,
shifting attention between an object and another object more than any other type of shift.
Furthermore, infants with autism showed fewer shifts of attention between an object and a
person, and between person and person, than did the two control groups. They also spent
less time overall looking at people and looked more briefly at people and for longer durations
at objects, compared to the two control groups. These results indicate an abnormality in
social orientation in autism even at the early age of 20 months.
Keywords : Psychiatric disorder, autism, mental handicap.
Abbreviations : ADI-R : Autism Diagnostic Instrument-Revised ; CA : chronological age ;
NVMA : nonverbal mental age.

A number of recent experimental studies in autism
have focused on attentional abnormalities (for example,
Burack, 1994 ; Courchesne et al., 1994 ; Plaisted,
O’Riordan, & Baron-Cohen, 1998 ; Townsend &
Courchesne, 1994 ; Wainwright-Sharp & Bryson, 1993).
Apart from the possible relation to the clinical features
Kanner described as an insistence on sameness, one
rationale for these studies has been that a basic attentional
abnormality might underly deficits in higher-order cognitive processes, such as theory of mind, joint attention,
and executive functioning, which have already been
demonstrated in autism (Baron-Cohen, Leslie, & Frith,
1985 ; Mundy, Sigman, & Kasari, 1993 ; Ozonoff, Pennington, & Rogers, 1991). Because attentional processing
is an important component in the execution of complex
cognitive operations, an early-occurring attentional
deficit in autism might therefore impede the development
of higher-order cognitive and social skills. The present

Introduction
Kanner’s (1943) original description of the clinical
features of autism included abnormalities in reciprocal
social interaction and communication and an insistence
on sameness. This latter abnormality includes such
behaviours as resistance to change, a tendency to focus
on a particular aspect of the environment (such as a
pattern on a carpet or the dial on a washing machine),
and a tendency to engage in repetitive and ritualistic
behaviours, particularly in early development. Such
behaviours may reflect a basic deficit in attentional
processing in autism.
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investigation examines the frequency and distribution of
spontaneous attention shifts, in a semi-naturalistic setting, in infants with autism, typically developing, and
nonautistic developmentally delayed infants at 20 months
of age. We use the word attention to refer to orientation
towards aspects of the environment rather than any other
concept of attention.
A deficit in the ability to shift attention (in terms of
information processing) rapidly and flexibly between
stimuli in autism has been reported by Courchesne et al.
(1994). In this experiment patients with autism, patients
with acquired cerebellar damage, and IQ-matched normal individuals were compared using a task which
required participants to shift their focus of attention
rapidly back and forth between visual and auditory
stimuli. Participants were required to detect infrequent
target stimuli from a series of stimuli presented in each
modality, and to alternate attention between visual and
auditory modality as signalled by the appearance of a
target stimulus. The results from Courchesne et al.’s
study indicated that in comparison to matched control
participants, participants with autism or acquired cerebellar damage were impaired in their ability to shift
attention. Such attention-shifting deficits have also been
found in these two types of patients in a task requiring
shifts of attention within a single modality (Akshoomoff,
1992 ; Akshoomoff & Courchesne, 1994), and in tasks
requiring rapid mental attentional orienting between
visual spatial locations (Townsend, 1992 ; Townsend,
Courchesne, & Egaas, 1992).
Consistent with the results of these studies of attention
shifting, Wainwright-Sharp and Bryson (1993) have
shown that individuals with autism are slower to respond
to targets presented to the left or right of fixation in a
Posner-type cueing task. In this experiment visual symbolic cues (arrows), presented at 100 msec or 800 msec,
appeared at the centre of a screen either providing correct,
incorrect, or neutral information as to the location of a
target. With a cue duration of 100 msec, individuals
without autism were quicker to locate a correctly cued
target compared to an incorrectly cued target. In contrast,
individuals with autism were not able to use these short
duration cues in order to improve their reaction time in
locating the target. This effect was thought to reflect an
inability to allocate and coordinate attentional resources,
described as covert orienting. However, when the cue
duration was 800 msec, individuals with autism and
without autism were quicker to respond to targets that
had been correctly cued compared to those that were not
correctly cued. This result suggested that individuals with
autism may not be impaired in overt attentional orienting.
In addition to the attentional abnormalities documented in autism, there is a considerable body of work
showing orientation to social stimuli, such as faces, to be
deviant in autism. For example, it has been suggested that
children with autism exhibit gaze avoidance and deviant
patterns of reciprocal gaze (Rutter & Schopler, 1987).
However, the question of how much or how little children
with autism look at people remains in dispute. Thus,
Sigman, Mundy, Ungerer, and Sherman (1986) found
that children with autism with a mean age of 4 years and
5 months looked at their caregivers as much as normal
children although not at the same times as children

without autism. Mundy, Sigman, and Kasari (1994)
reported that 3-year-old children with autism with high
IQs made as much eye contact as typically developing
children of the same age. However, this measure was
taken in the context of assessing joint attention behaviours in which, it could be argued, the children made
eye contact as a result of being encouraged to engage.
Alternatively, Volkmar and Mayes (1990) assessed spontaneous gaze behaviour in older children with autism and
found that they looked less at educational staff with
whom they were familiar compared with a developmental
delay group. In a semi-naturalistic setting, Dawson,
Meltzoff, and Osterling (1995) observed head turns in
response to nonsocial stimuli (a musical jack-in-the-box
played for 6 seconds and a rattle being shaken) and social
stimuli (the experimenter clapping hands six times and
calling the child’s name three times). It was found that
children with autism more frequently failed to orient to
all stimuli, and this failure was more extreme for social
stimuli, when compared to a matched control group of
children with Down’s syndrome.
In a pioneering study on this issue, O’Connor and
Hermelin (1967) presented children with autism, children
with development delay, and typically developing children with pairs of displays in a viewing box and observed
visual fixation time to any one display as well as amount
of change in the direction of fixation. The results showed
that all three groups looked more at a picture of a face
than a scrambled face ; all three groups looked more at a
picture of a face and a scrambled face than any other
stimuli ; and the children with autism and typically
developing children spent more time looking at a real face
than a photographed face. However, when betweengroup comparisons were made it was found that the
children with autism looked for less time at face stimuli
than did control children. Further investigation revealed
that this effect resulted from the fact that children with
autism looked more briefly at all stimuli, both social and
nonsocial, than did control children. Children with
autism also showed fewer switches of gaze between one
object and another than did control children. This study
therefore suggested that the abnormal patterns of eye
gaze often reported in autism may derive less from
avoidance of social stimuli than from a more general
attentional abnormality.
The current study assessed spontaneous patterning and
distribution of attention between various social and
nonsocial stimuli in infants with autism, in the absence of
specific experimental cueing. To reiterate, we use a broad
definition of attention here, defined as the selection of
gaze direction and shifts of gaze direction. As a result of
a recent prospective epidemiological study we identified a
group of infants with autism who were 20 months of age
at the time of the current study (Baron-Cohen et al.,
1996). We not only assessed the distribution of attention
between social and nonsocial stimuli, but also between
different stimuli within these domains.
We predicted that if there is a general attentional
abnormality in autism, which is manifest even at a very
early age, there would not be a difference in the
distribution of attention between social and nonsocial
stimuli, above and beyond that shown by comparison
groups of developmentally delayed and typically develop-
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ing infants. However, a general attentional abnormality
might lead to differences in the patterning of attention
between stimuli within each domain. Alternatively, we
predicted that if infants with autism exhibit a specific
deficit in attention to social stimuli, their distribution of
attention between social and nonsocial stimuli would be
different compared to control groups, where infants with
autism would attend more to nonsocial than to social
stimuli. Finally, we predicted that this in itself would not
lead to a difference in patterning of attention between
stimuli in the nonsocial domain in the group with autism
compared to the other two groups.

Method
Participants
The participants were 10 children with autism, 17 children
with developmental delay, and 16 normal children. They were
recruited from a random population of 16,000 children, all of
whom had been screened in an epidemiological study of autism
at 18 months of age using an instrument called the CHAT (see
Baron-Cohen et al., 1996). The epidemiological aspects of the
larger study are addressed in Baron-Cohen et al. (1996) and will
not be discussed in detail here. Three risk groups were first
identified according to their scores on the CHAT. The Autism
Risk Group (N ¯ 12) comprised children who failed protodeclarative pointing, gaze monitoring, and pretend play items
on the CHAT. The Developmental Delay Risk Group (N ¯ 44)
comprised children who failed protodeclarative pointing, or
who failed protodeclarative pointing and pretend play, but
passed gaze monitoring. The No Risk Group (N ¯ 15,944)
comprised children who passed all three key items ; these
children were expected to be developmentally normal. Since
the CHAT is designed as a screening instrument, there is no
suggestion that the identified risk groups constitute diagnostic
groups. Following the screening process, children from each of
the three risk groups were followed up at 20 months of age in
the clinic. All 12 children in the Autism Risk Group, 18 of the
44 children in the Developmental Risk Group (randomly
selected), and 18 of the No Risk Group (randomly selected)
were allocated into 3 experimental groups by the application of
standardised diagnostic and psychometric instruments :
(1) The autism group : Autism is not commonly diagnosed
before 3 years of age. We therefore employed rigorous criteria
for the diagnosis of autism at 20 months of age, and in addition
confirmed these diagnoses at 42 months of age using the same
standardised instruments. Three independent measures were
used to make a diagnosis of autism. First, the Autism Diagnostic
Instrument-Revised, which has been shown to have a high
sensitivity and specificity for diagnosing autism (ADI-R : Lord,
Rutter, & Le Couteur, 1994) ; second, a pair of experienced
clinicians (GB, AD) carried out a systematic assessment of
communication skills and behaviour and made a diagnosis of
autism according to established criteria (ICD-10 ; World Health
Organisation, 1993) ; and third a different experienced clinician
(SBC) rated videotapes of the children and made a diagnosis of
autism according to ICD-10 criteria. Children who were
diagnosed as having autism on two out of three measures were
included in this study. Agreement between these three methods
of diagnosis was high. Of the 10 infants diagnosed with autism
in the study, 8 met criteria for autism on all 3 methods, and 2
met criteria on 2 out of 3 methods (kappa ¯ 0.76). All 10
diagnoses of autism in this 20-month-old sample were confirmed
at a follow-up assessment at 42 months of age, according to
established criteria (ADI-R, Lord et al., 1994 ; ICD-10 ; World
Health Organisation, 1993).
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Table 1
Chronological Age (CA), Nonverbal Mental Age
(NVMA), Expressive Language Age Raw Score (EL),
and Language Comprehensive Raw Score (LC) for the
Experimental Groups (SD in parentheses)

CA
NVMAa
ELb
LCc

Autism (A)
(N ¯ 10)

Developmental
delay (DD)
(N ¯ 17)

Normal (N)
(N ¯ 16)

20.7 (1.3)
17.5 (1.9)
6.4 (3.8)
4.9 (4.0)

19.9 (1.4)
17.7 (1.9)
8.1 (3.4)
5.4 (2.9)

20.1 (1.3)
20.9 (1.6)
16.0 (4.2)
16.6 (6.7)

a Griffiths scores expressed as mental age in months, calculated from the three subscales A, D, and E : ANOVA F (2,40) ¯
18.0, p ! .01 ; post hoc Scheffe test A, DD ! N, p ! .01.
b Reynell Expressive Language raw score : ANOVA
F (2,40) ¯ 25.7, p ! .01 ; post hoc Scheffe test A, DD ! N,
p ! .01.
c Language Comprehension raw score : ANOVA F (2,40) ¯
27.3, p ! .01 ; post hoc Scheffe test A, DD ! N, p ! .01.

(2) The developmental delay group : The 17 infants in the
developmental delay group had a nonverbal mental age
(NVMA) of 3 or more months below their chronological age
(CA) on the Griffiths Scale of Infant Development (Griffiths,
1986), and had 5 or fewer words. This criterion was employed
on the basis that less than 5 % of children at 20 months old have
5 or fewer words (Fenson et al., 1993). None of the children in
this group had autism as assessed above.
(3) The normal group : The children in the normal group did
not meet any of the criteria for the two groups described above
and were free of any other clinical diagnosis.
Ten of the 12 children in the Autism Risk Group met criteria
for autism and the 2 remaining children in this group met
criteria for developmental delay. Because of technical difficulties
with the filming, it was not possible to include all the children in
the present study. Thus, the final groups for the study were the
10 children with autism, 17 of the children with developmental
delay, and 16 of the children who met neither criteria and were
free from other clinical problems (the developmentally normal
group). The descriptive data (CA, NVMA, and language age
measured by raw scores on the Verbal Comprehension and
Expressive Language subscales of the Reynell Language Scale
[Reynell & Huntley, 1985]—raw scores were used since some
participants scored below the floor for assigning a language age
equivalent) for the three groups is shown in Table 1. The
children in the normal group had a higher NVMA, Verbal
Comprehension, and Expressive Language than the children in
both the autism group and the developmental delay group (both
ANOVA p ! .01). There were no differences between the autism
and developmental delay groups on any of the measures.

Procedure
Each child was filmed for approximately 5 minutes during a
sequence of free play. Both parents and two experimenters were
present during the session, but only interacted with the child if
the child was the initiator. Five different toys had been laid out
on the floor of the room before the parents and child entered.
The session took place either in the clinic or, in the case of six of
the children (two from the autism group and four from the
developmental delay group) the session took place in a quiet
room at the child’s home. In both cases the room was cleared of
all other toys. The toys supplied were : (1) a piece of coloured
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cloth ; (2) two plastic bricks ; (3) a teddy bear ; (4) a duck inside
a transparent ball ; and (5) a toy typewriter. On entering the
room the child was told ‘‘ You can play with the toys if you want
to ’’. This was the only instruction given.
The videotape was then analysed by two independent
judges, blind to the diagnosis of the children, using frame-byframe slow motion with a timer accurate to a 10th of a second.
The judges recorded whether the child was looking at : (1) an
object (defined as any of the five toys, or any other object in the
room) ; (2) a person (this was only scored if the child was
looking at the person’s face) ; or if the child was (3) unfocused
(time spent looking at neither an object or a person—this
consisted of periods of time where the child was getting up from
the floor or moving across the room). The duration of each
category of ‘‘ look ’’ was recorded. Since looking behaviour was
recorded sequentially over the 5-minute period, this also allowed
us to analyse how often and to what the child shifted attention
(i.e. changed what they were looking at). In particular, we
recorded how often the child shifted attention in any one of the
following three ways :
(1) one object and another object ;
(2) an object and a person ;
(3) a person and another person.

Results
Two judges, blind to the diagnosis of the children,
analysed the tapes and showed acceptable inter-rater
reliability in their scoring (Pearson’s r " .8, p ! .01 for all
measures). The following measures were analysed : mean
duration of look at object, person, or unfocused ; percentage time looking at objects, person, or unfocused ;
and frequency of shifts per minute (between object and
object, object and person, and person and person).

Analysis of the Percentage of Time Looking
Figure 1 shows the percentage of time looking at
objects, people, or unfocused for each group. These data
were analysed by a mixed ANOVA with one betweensubjects factor of group (autistic, developmentally delayed, and developmentally normal) and one withinsubjects factor of direction of look (objects, people,
unfocused). This revealed a significant main effect of
direction of look, F ¯ 59.2, p ! .01, and a significant
group by direction of look interaction (F ¯ 4.36, p !
.05). Simple effects of this interaction revealed that there
was no significant difference between the groups in

Figure 2.

Mean duration of look at objects, people, or
unfocused for the three groups.

percentage of time engaged in unfocused ‘‘ looking ’’ (F !
1). However, there was a significant effect of group in the
percentage of time looking at objects (F ¯ 3.4, p ! .05).
Tukey’s pairwise comparisons (.05 level) revealed that the
group of children with autism spent more time looking at
objects than the group of children with developmental
delay (means ¯ 73.7 %, 52.7 % respectively), although
there was no significant difference between the autistic
group and the normal group in the percentage of time
spent looking at objects. Simple effects also revealed an
effect of group for the percentage of time spent looking at
people (F ¯ 13.3, p ! .01). Tukey’s pairwise comparisons
(.05 level) revealed that the autistic group spent less time
looking at people than either the developmental delay
group or the normal group (4.9 %, 27.5 %, and 28.2 %
respectively).
Simple effects also revealed that there was a significant
difference within the autistic, developmental delay, and
normal groups between the percentage of time looking at
objects, people, or unfocused (Fs ¯ 25.05, 14.19, 100.3,
respectively, p ! .01). Tukey’s pairwise comparisons (.05
level) of the percentage of times within each group
revealed that the autistic, developmental delay, and
normal groups all spent a greater percentage of time
looking at objects (73.7 %, 52.7 %, 61.2 % respectively)
than at people (4.9 %, 27.5 %, 28.2 % respectively) or
unfocused (21.4 %, 19.6 %, 11.2 % respectively). Therefore, all three groups showed a similar pattern in that they
all spent a greater percentage of time looking at objects
than at people or unfocused.

Analysis of Duration of Look

Figure 1.

Percentage time attending to (looking at) objects,
people, or unfocused for the three groups.

Figure 2 shows the mean duration of look at objects,
people, or unfocused for the three groups. These data
were analysed by a mixed ANOVA with one betweensubjects factor of group (autistic, developmentally delayed, and developmentally normal) and one withinsubjects factor of mean duration of look (objects, people,
unfocused). This revealed a significant main effect of
group (F ¯ 6.34, p ! .05), of duration of look (F ¯ 16.47,
p ! .05), and a significant group by duration of look
interaction (F ¯ 11.97, p ! .05). Simple effects of this interaction revealed that there was no significant difference
between the groups in duration of unfocused look (F !
1). However, there was also no significant difference

Mean freq. switches/min by category
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Figure 3.

Mean frequency of shifting per minute by type of
shift for the three groups.

between the groups in duration of look at people (F ¯
3.24, p ¯ .05). Tukey’s pairwise comparisons revealed
that both the developmental delay group and the normal
group differed significantly from the autism group (2.5,
2.5, 1.5 seconds, respectively). That is, the mean duration
of look at people was shorter for the autistic group than
for either developmental delay or the normal group.
There was also significant effect of group in mean
duration of look at objects (F ¯ 6.6, p ! .05). Tukey’s
pairwise comparisons (.05 level) of this effect revealed
that both the developmental delay group and the normal
group differed significantly from the autistic group but
not from one another (4.7, 4.7, and 11.1 seconds,
respectively). Therefore, the mean duration of look at
objects was longer for the autistic group than for either
the developmental delay group or the normal group.
Simple effects analysis also revealed that there was
a significant difference within the autistic, developmental
delay, and normal groups, between mean duration of
look at objects, people, and unfocused (Fs ¯ 6.23, 6.4,
and 7.5 respectively, p ! .05). Tukey’s pairwise comparisons (.05 level) revealed that the autistic, developmental delay, and normal groups looked for a shorter
duration at people (1.6, 2.5, 2.5 seconds, respectively)
than they did at objects (11.1, 4.7, 4.7 seconds, respectively) or unfocused (5.4, 5.2, 4.3 seconds, respectively).
For all three groups there was no significant difference
between the duration of look at people and unfocused.
Therefore all three groups showed a similar pattern of
duration of look, where the duration of look at people
was shorter than at objects or unfocused.

Analysis of Attention Shifting
Figure 3 shows the mean frequencies per minute of
three types of attentional shift : between object and object,
object and person, and person and person. These data
were analysed by a mixed ANOVA with one betweensubjects factor of group (autistic, developmentally delayed, and developmentally normal) and one withinsubjects factor of type of shift (between object and object,
object and person, and person and person). This analysis
revealed a significant main effect of group (F ¯ 9.05, p !
.05), of type of shift (F ¯ 44.97, p ! .05), and a significant
group by type of shift interaction (F ¯ 11.97, p ! .05).
Simple effects of this interaction revealed that there was
no significant difference between the groups in frequency
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per minute of object and object shifting (F ! 1). However,
there was a significant effect of group in frequency per
minute of shifting attention between object and person
and between person and person (Fs ¯ 31.9, 5.05, respectively, p ! .05). Tukey’s pairwise comparisons of
these effects showed that the developmental delay and
normal groups both differed significantly from the autistic
group but not from one another. The means for switches
per minute between object and person were 6.43 in the
developmentally delayed group, 8.31 in the normal group,
and 1.83 in the autistic group. The means for switches per
minute between person and person were 1.79 for the
developmentally delayed group, 1.59 for the normal
group, and 0.21 for the autistic group. Therefore, the
developmental delay and normal groups showed more
attentional shifting in those categories involving people
than did the autistic group.
Simple effects analysis also revealed that there was a
significant difference within the autistic group between
frequency per minute of switching attention between
object and object, object and person, and person and
person (F ¯ 4.3, p ! .05). Tukey’s pairwise comparisons
(.05 level) showed that there was significantly more
switching between object and object (3.98 switches per
minute) than between person and person (0.21 switches
per minute) within the autistic group. The autistic group
also made almost twice as many switches per minute
between object and object (3.97) than between object and
person (1.83), although there was no significant statistical
difference between these measures. Simple effects analysis
revealed a significant difference within the developmental
delay group and the normal group between frequency per
minute of switching attention between object and object,
object and person, and person and person (Fs ¯ 27.5,
71.2, respectively, p ! .01).
Tukey’s pairwise comparisons (.05 level) of these effects
revealed that both of these groups showed significantly
more attention switching between object and person than
between object and object and between person and
person. Hence, the developmental delay group and the
normal group showed a different pattern of attention
switching compared to the autistic group. The developmental delay group and the normal group showed
more attentional switching between object and person
than either object and object or person and person. In
contrast, the autistic group showed more attentional
switches between object and object than between person
and person, but no difference in switches between object
and object and object and person.

Discussion
In this study, we observed the spontaneous distribution
and patterning of attention, in terms of looking behaviour, in infants with autism, infants with developmental delay, and normal infants. Analysis of the
percentage of time spent looking at people, objects, or
unfocused revealed that the infants with autism spent less
time looking at people than did the infants with developmental delay or the normal infants. Results also
revealed that the infants with autism spent more time
looking at objects than did the developmental delay
group. Further analysis was carried out comparing the
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duration of each look. These results showed that infants
with autism looked for shorter durations at people than
did the infants with developmental delay or the normal
infants ; and that the infants with autism looked for
longer durations at objects than did the two comparison
groups.
Infants with autism also showed less attention shifting
overall than the two control groups. Furthermore, they
showed a different pattern of attention shifting involving
social stimuli compared to the nonautistic children.
Infants in the developmental delay and the normal groups
showed a similar pattern in that they shifted attention
between an object and a person significantly more
frequently than between objects and between two people.
This preference for attentional shifting between categories of objects that involved social stimuli was not
shown by the infants with autism. By contrast, from the
graph in Fig. 3 it is clear that the preference in infants
with autism was to switch attention between object and
object (although there was no statistical difference in
switching attention between object and object and between object and person). Furthermore, when frequency
of type of shifting was compared across groups, it was
found that the infants with autism showed fewer shifts of
attention between object and person and between person
and person compared to the two control groups.
In short, infants with autism exhibited a pattern of
attentional behaviour which was the complementary
opposite to that of the two nonautistic control groups.
Specifically, infants with autism looked less and for
shorter durations at people, looked more and for longer
durations at objects, and switched attention less frequently between social and nonsocial stimuli. This pattern of results is therefore highly consistent with theories
predicting that children with autism have a specific deficit
in attending to social stimuli. For example, Baron-Cohen
(1995) has argued for a deficit in neurocognitive mechanisms dedicated to the processing of social information
such as direction of eye gaze (the Eye Direction Detector)
and joint attention (Shared Attention Mechanism). Thus,
the lack of attention to people that we observed here in
infants with autism can be seen as an early expression of
such deficits. Furthermore, the lack of attention to social
stimuli at this early age could lead to the deficits in eye
gaze and eye contact observed in some studies in older
children with autism (Rutter & Schopler, 1987 ; Volkmar
& Mayes, 1990).
Alternatively, the lack of attention to social stimuli
that we observed here may arise from a more general
avoidance of complex stimuli. People are, of course,
complex configural stimuli. At least one study has found
that children with autism fixated complex visual stimuli
presented on a computer screen for shorter times, relative
to controls (Verbated, Roelfs, van Engeland, Kenemans,
& Slangen, 1991). It has also been found by Davies et al.
(Davies, Bishop, Manstead, & Tantam, 1994) that children with autism performed worse than normal children
on a matching to sample task involving both facial and
configural nonfacial stimuli. These studies raise the
possibility that abnormalities in attention to social stimuli
arise because of a general deficit in the processing of
complex configural stimuli rather than a specific deficit in
mechanisms devoted to the processing of social stimuli.

The fact that the three groups did not differ significantly
in frequency of attention shifting between object and
object seems to suggest that these infants with autism did
not show a general abnormality in attention shifting
between nonsocial environmental stimuli. Nonetheless,
as is apparent in Fig. 3, the infants with autism showed
less attention shifting overall than the other two groups.
Thus, it remains possible that infants with autism do shift
attention less often between nonsocial stimuli than other
groups but that the experimental set-up used here
prevented this from being observed. It may, therefore,
have been the case that the opportunity to switch
attention between object and object in the developmental
delay and normal groups was reduced because these other
groups spent more time switching attention between
social and nonsocial stimuli than the infants with autism,
thus reducing the opportunity to switch attention between one object and another. Frequency of attention
shifting between object and object in these other groups
may therefore have been increased had social stimuli not
been present and a difference between the infants with
autism and the control groups may have emerged. This
possibility, that infants with autism may show less
frequent switches of attention between stimuli, would be
consistent with the deficit in attention shifting that has
frequently been observed in older individuals with autism
by Courchesne and his colleagues (1994).
Finally, we need to consider explanations for the
differences between the results of the current study and
that of O’Connor and Hermelin (1967), which also
explicitly compared attention to social and nonsocial
stimuli in children with autism. Whereas the main result
of the current study was that the infants with autism
looked less at people and more at nonsocial objects,
O’Connor and Hermelin found that the children with
autism in their study spent more time looking at facial
stimuli than at other nonfacial stimuli. Furthermore, in
contrast to the present study, which found that infants
with autism looked longer at objects compared to the two
control groups, the children with autism in O’Connor
and Hermelin’s study looked more briefly at all stimuli
compared to normal children.
This latter difference might be explained by differences
in procedure employed in the two studies : children in
O’Connor and Hermelin’s study were required to look
inside a box at two alternative stimuli whereas the infants
in our study were unrestricted in terms of what they could
look at and for how long. However, differences in
procedure are unlikely to explain the difference in time
spent looking at social versus nonsocial stimuli between
the two studies. The most obvious explanation here is
age—children in O’Connor and Hermelin’s study had a
mean chronological age of 11 years and 4 months whereas
the infants in the current study were aged 20 months. This
raises the possibility that an abnormality in orientation to
social stimuli, present at an early age in autism, diminishes
during development.
In summary, this observational study of infants of 20
months of age establishes important differences in attentional orientation to stimuli in the environment between
children with autism, developmental delay, and typically
developing children. The primary finding, that infants
with autism spontaneously orient less to social stimuli

SPONTANEOUS ATTENTION SHIFTS

than do the other groups, is a strong indication of social
abnormality at a very early age in autism. Infants with
autism also showed little attention shifting involving
social stimuli. This lack of attention to social stimuli early
on has obvious implications for delays in the development
of joint attention and other social behaviours that have
been observed in autism (see for example, Mundy, 1995 ;
Mundy & Sigman, 1989 ; Mundy et al., 1993).
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