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Abstract The relationship between dyadic (eye contact
and affect) and triadic (joint attention) behaviours in
infancy, and social responsiveness at pre-school age, was
investigated in 36 children with Autistic Disorder. Mea-
sures of eye contact and affect, and joint attention,
including requesting behaviours, were obtained retrospec-
tively via parental interviews and home videos from
0- to- 24-months of age. Concurrent measures (3-5 years)
included social responsiveness to another’s distress and
need for help. Early dyadic behaviours observed in home
videos, but not as reported by parents, were associated with
later social responsiveness. Many triadic behaviours (from
both parent-reports and home video) were also associated
with social responsiveness at follow-up. The results are
consistent with the view that early dyadic and triadic
behaviours, particularly sharing attention, are important for
the development of later social responsiveness.
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Introduction

Impairment in the ability to share attention with a social
partner and an object or event (i.e. ‘joint attention’) is one of
the most striking early characteristics of children with
Autistic Disorder (AD; Sigman and Ruskin 1999; Mundy
et al. 1990). The importance of joint attention in the devel-
opment of language has been well established amongst
typically developing children and children with AD (e.g.
Baldwin 1995; Sigman and Ruskin 1999; Travis and Sigman
2001). The ability to share attention with others is also
related to the development of social understanding in typi-
cally developing children (Charman et al. 2000), and to later
social relations with peers in children with AD (Sigman and
Ruskin 1999). It has been proposed that whilst responding to
joint attention (e.g. following another’s gaze) is an earlier
developing skill that may be linked to regulating attention
and cognitive-executive processes, initiating joint attention
(e.g. pointing out an object of interest) is a more advanced
skill closely related to social emotional functions (Mundy
et al. 1994; Mundy and Sheinkopf 1998).

Although various theoretical accounts of both typical
and atypical development propose an important develop-
mental link between joint attention and later emerging
social understanding, particularly theory of mind (ToM;
e.g. Baron-Cohen 1995; Mundy and Crowson 1997;
Striano and Rochat 1999; for reviews, see Flavell 2000;
Meltzoff et al. 1999), there is very little empirical evidence
for this relationship. There are also no previous studies that
trace the relationship between early joint attention in
infancy and the affective capacity to respond to others in a
social way by showing appropriate empathy, concern, and
prosocial responding in the preschool years.

We chose to focus on the developmental association
between early joint attention and later social responsiveness
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with adults because failure to respond in a typical way in
social interactions with others is a key criterion for autism
(DSM-IV-TR, American Psychiatric Association 2000).
Children with AD fail to attend and/or show less concern
when an adult displays fear, distress, discomfort or anger
(Charman et al. 1998; Dawson et al. 2004; Sigman et al.
1992). Deficits in prosocial responses (helping and sharing)
have also been reported (Dissanayake et al. 1996; Sigman
and Ruskin 1999; Travis et al. 2001). Furthermore, these
children have problems with the perception and interpre-
tation of facial, gestural and vocal emotional expression
(Hobson et al. 1988a, b; Loveland et al. 1994).

The only study, to date, to address the relationship
between joint attention and social responsiveness in indi-
viduals with AD has investigated this relation concurrently.
Travis et al. (2001) found that initiating, but not responding
to, joint attention was concurrently related to peer
engagement (on the play-ground) and prosocial behaviours
(e.g. sharing and helping in the laboratory) in a group of
children and adolescents with AD aged 8.5- to 18.5- years.
However, only a longitudinal study will help to address the
impact of joint attention deficits in infancy on the devel-
opment of social responsiveness in young children with
AD. This was one of the aims in the study reported here.
Based on Mundy’s thesis that ‘initiating’ joint attention is a
higher level social skill which is more closely related to
social emotional functions than is ‘responding’ to joint
attention (Mundy et al. 1994; Mundy and Sheinkopf 1998),
and the different underlying biological processes attributed
to these behaviours (Mundy et al. 1992; Mundy 2003), it
was hypothesised that initiating joint attention behaviours
in early development would be more closely related to later
social responsiveness than responding to joint attention
behaviours.

A related aim in the current study was to investigate
whether there are specific precursors to the joint attention
anomaly itself, in particular ‘dyadic’ affect and eye contact,
that may be important for later social responsiveness.
Dyadic affect refers to the face-to-face exchange of
affective or emotional signals between a child and his/her
partner (Trevarthen 1979). Dyadic (child-other) compe-
tencies are thought to lay the foundation for the develop-
ment of triadic (child-other-object) competencies
(Trevarthen and Hubley 1978). The basic impairment in
dyadic affective engagement with others, as originally
outlined by Kanner (1943) and re-addressed by Hobson
(e.g. Hobson 1986, 1989, 2002), is another hallmark of AD.
Centering around these mutual affective exchanges, that
both the child and the adult find rewarding, is the moti-
vation to engage in joint attention. Mundy and colleagues
(e.g. Mundy and Hogan 1994; Mundy 2003) argue that
there is an overall impairment in motivation to engage, and
a difficulty recognizing the social value of affect, in AD.
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Other researchers have similarly suggested that distur-
bances in early social orienting result from an intrinsically
low salience of social stimuli, and a concomitant failure to
find social stimuli inherently rewarding (e.g. Dawson et al.
2002). Therefore, the dyadic affective exchanges, which
are also embedded in bouts of joint attention, are also likely
to have a positive influence on later social responsiveness,
as the affective cues promote attention to the other’s
emotional states (Dawson et al. 2004).

Understanding others as intentional agents is also nec-
essary for the emergence of the full range of joint attention
behaviours. One of the strongest indicators of intentionality
is the use of eye gaze with a social partner. Gestures
coordinated with gaze usually indicate an intentional stance
(Bates et al. 1979). Very early impairments in gaze in
children with autism (Clifford and Dissanayake 2008), and
its role within dyadic and triadic interactions, may be
important when considering the joint attention—social
responsiveness link. The current study sought to investigate
how individual differences in early dyadic and triadic
behaviours contribute to the development of social
responsiveness in pre-school aged children with AD. This
research was part of a larger study on the early develop-
ment of dyadic and triadic behaviours in infants with and
without AD (see Clifford and Dissanayake 2008). As out-
lined in that study, given the practical constraints of
obtaining infant measures of social behaviours, these
measures were indexed retrospectively using both parent
reports and the observation of home videos. Given that
both gaze and affect are important components of joint
attention, it was hypothesized that they, like the joint
attention behaviours, particularly initiations of joint atten-
tion, will be related to higher level social-affective
responsiveness at pre-school age.

Method
Participants

The sample comprised 36 children (3 females; 33 males)
with a formal diagnosis of AD made independently by a
clinical child psychologist and/or psychiatrist according to
the DSM-IV criteria. All diagnostic information was
checked by the researchers to ensure that these conformed
to the DSM-IV criteria, and then confirmed with the
Childhood Autism Rating Scale (CARS, Schopler et al.
1998). Children with a diagnosis of Pervasive Develop-
mental Disorder and children with visual, hearing or
physical impairments (e.g. cerebral palsy), were excluded
from the study. Children were recruited from associations
by way of advertisement in the local autism association



J Autism Dev Disord (2009) 39:1369-1380

1371

(Autism Victoria) newsletters. One family withdrew from
the study after the first visit (due to time constraints), and
was therefore, excluded due to incomplete data.

All children were aged between 36 and 68 months at
recruitment. Their verbal (VMA) and nonverbal (NVMA)
mental ages were determined using the Mullen Scales of
Early Learning (MSEL, Mullen 1995). Current sample
characteristics for both the complete and smaller samples
are presented in Table 1. It is evident from this table
that the sample comprised a mixed ability group, with
the majority of children having comorbid intellectual
disability.

Measures and Procedures

All participants attended two sessions (1 week apart) at the
Child Development Unit at La Trobe University where
they were administered a range of measures designed to
assess social development (as part of the larger study).

Social Responsiveness

Children’s responsiveness to the following five social set-
tings (under the three headings below, tasks adapted from
Dissanayake et al. 1996) were each rated on a 6-point scale
(0-5), and then aggregated so that the scores ranged from 0
to 25, and provided an index of social responsiveness. The
aggregation of responsiveness (outcome) variables was
necessary to reduce the number of analyses. This aggre-
gation was justified as the variables were both theoretically
and statistically related.

Empathic Response to Distress and Discomfort

This measured the child’s empathic response toward an
adult who (a) pretended to be distressed after knocking her
knee on a table (Dissanayake et al. 1996), and (b) pre-
tended to cough/choke on a crisp during a snack break.
Facial expressions and vocalizations were used to express
distress and discomfort, respectively.

Response to Affectively-Charged Phone Conversation

The experimenter displayed signs of annoyance and con-
cern during a pretend phone conversation by altering her
facial expressions and her conversational tone while
speaking on the telephone (Dissanayake et al. 1996).
Coding for responsiveness in each of these three settings
included whether or not the child discontinued play and
looked at the experimenter with interest and/or concern.
Scores were based on the 6-point empathy scale used by
Dissanayake et al. (1996), ranging from 0 (shows no
interest) to 5 (shows intense affective involvement and/or
comforting behaviour, e.g., patting the distressed other).

Prosocial Acts of Responsiveness

This test measured the child’s helping response toward the
experimenter who spilt a drink on one occasion, and a tin
of blocks on another. If the child did not respond sponta-
neously, a series of prompts were used to elicit prosocial
behaviour (e.g. handing the child a napkin). Responses to
each of the two situations were coded on a 6-point scale
ranging from O (no response) to 5 (spontaneously tidies
up), and aggregated into a single score with the responses
to the three situations described above.

In order to verify that the experimenter had produced
the appropriate affective expression and response, a second
observer also coded the experimenter’s facial and bodily
emotional expression, as well as the intensity, and the
believability in 100% of the cases. Although the second
observer was blind to the overall aims of the study, she was
informed about the intended emotion in each scenario. For
the chip choke, the knee knock, and the angry phone call,
believability and intensity were rated. For the drink and
block spills, only believability was rated. Believability was
rated as ‘high’ (96.8% of the drink spills, 98.4% of the chip
chokes, 93.6% of the block spills, 84.1% of the knee
knocks, and 98.4% of the angry phone calls), with the
remaining scenes being evaluated as ‘moderately believ-
able’ and none being rated as ‘not believable.” The inten-
sity of the emotion displayed was rated as ‘high’ (85.7% of

Table 1 Current sample
characteristics

Sample N Total sample Sample with video data
(n = 36) (n =22)
Chronological age (months) 53.86 (9.07) 53.90 (9.05)

Developmental quotient
Verbal mental age (months)

Non-verbal mental age (months)
Childhood autism rating scale (CARS)

Gender (M:F)

63.11 (14.47)

30.82 (13.41)

38.49 (12.76) 40.40 (13.20)

35.74 (5.90) 34.95 (5.71)
33:3 21:1

65.45 (16.50)
32.07 (13.01)
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Table 2 Categories and

. ) Cat
sub-categories of infancy ategory

Interview investigation

Video investigation (ICCs)

behaviours

Gaze Eye contact

Avoiding eye contact

Initiates eye contact

Eye contact (qualitative) (.84%%)
Eye contact (.67%)

Eye response to name call (.93%**%*)

Unpredictable eye contact

Quality of eye contact

Affect Initiate smiles

Responsive smile

Affect (qualitative) (.69%)
social smile (.74%)

Appropriate use of emotions

Peekaboo

Non-gestural

Gaze + affect

Joint attention

Triadic smile (smile at caregiver while
playing with toy)

Follows point
Follows gaze

Gaze switches

Social referencing

Could not be assessed in the videos
Initiating joint attention (.97%%%*)
(Show + point)

Gaze switches (.72%)

(Gaze switches + social referencing)
Responding to joint attention (.74%)

Joint attention (qualitative) (.98%%*)

Shares caregiver’s affect in social referencing

Gestural

Points to indicate interest/sharing

Show an object for purpose of sharing

Give an object for purpose of sharing

For operational definitions of Requesting

behaviours, see “Appendix”
* p <.05; ** p < .01,

Points to indicate needs/to request

Brings to indicate needs/to request

Initiating request (.77%)
Responding to requests (.91%***)
Requesting (qualitative) (.83%%*)

w% p <001

choke emotions, 81% of knee knock emotions, and 85.7%
of angry phone call emotions), with the remaining ratings
being ‘moderate intensity’. One coder coded 100% of the
social responsiveness scenarios, with a second coder cod-
ing 10% of tapes. The two coders rates of agreement was
between 90 and 100% for each of the separate social
responsiveness subscales.

Infancy Behaviours

The infancy dyadic (affect and eye contact) and triadic
(joint attention and requests) variables were coded for
6-monthly intervals over the infancy period through both
parental interview and video observation. While the par-
ent(s) of all participants were interviewed regarding their
child’s early development, only 22 families had video tapes
available of their child’s first 2 years of life. There were no
differences on any of the sample characteristics between
the parent interview and video samples (see Table 1).

Parent Interviews
Parents were informed they would be asked about their

child’s early social development, but were unaware of the
specific aims of the study. The parent interview comprised
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21 questions, about each 6 monthly age range throughout
infancy. The questions were repeated (where relevant') for
each developmental period to measure the specific behav-
iours outlined in Table 2 below (operational definitions of
each are presented in the “Appendix”). Anchor points
(such as memorable birthday parties, christenings, and
Christmas’), were first established in order to facilitate
memory of each relevant age. As the current age of the
children in this study ranged between 3 and 5 years, par-
ents were recalling relatively recent events, so that the time
between the behaviours of interest being displayed and
later reported was relatively short.

Parents responded verbally to each question using a five
point scale ranging from always to never. For a detailed
description of the infancy measures, and how they were
derived, see Clifford and Dissanayake (2008).

Home Videos

Segments of videos were randomly selected for coding, and
the behaviours of interest (see Table 2) were coded as

! For example, initiating joint attention was not asked for the
0-5 month age range since these behaviours do not typically emerge
until the end of the first year of life.
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frequencies counts and, in some cases, as quality measures
(these latter variables are labelled as qualitative throughout
this paper) using The Observer software package (Noldus
2000). Where possible, the infant was observed for exactly
10 min at each of four ages, excluding video segments
where the infant was not in view. Due to the limited
number of participants with video data across each of the
four 6-monthly time frames throughout infancy, it was
necessary to combine these into yearly intervals
(0-11 months and 12-24 months). This resulted in 18
children with footage across the first year, and 22 children
(which included the aforementioned 18 children as well as
4 additional children) with footage across the second year
of life. The age of the infant was obtained from date
markings on their home videotapes, and confirmed with the
parent/caregiver. There were two variables from the first
year that were excluded from analyses since they were
infrequent (occurred 6 times or less within the 10 min) and
thus violated the assumptions of normality: responds to
joint attention and responds to request.

As it is possible that parents who suspected a problem
before taping their child may have a different taping style
and/or interaction style than those parents who had not yet
suspected a problem, possible differences between these two
sub-groups were analysed. Ten videos (of all four original
ages) were taped before parents suspected a problem. Inde-
pendent samples ¢ tests revealed there were no significant
differences for context, level of interaction, or amount of
toys, between the AD videos that were taped before sus-
pecting a problem and after suspecting a problem (ps > .05).

Inter-Rater Reliability of Home Video Infancy
Variables

A second observer, blind to the diagnoses in all cases and
aims of the study, coded 10% of the videotapes for reli-
ability purposes. The intra class correlation coefficients
(ICCs) for each of the behaviours (see Table 2) were
generally good to excellent, ranging from .67 (eye contact)
to .98 (joint attention quality).

Results

The associations between early dyadic and triadic behav-
iours (infancy variables) and the social responsiveness
measures (preschool variable) were examined using Pear-
son’s Product Moment Correlation Coefficients. Where the
infancy and outcome measures were related to the devel-
opmental variables of chronological age (CA) and/or
VMA, these variables were controlled for by using partial
correlations. Given that VMA and NVMA were so highly
correlated (r = .81, p < .001), only VMA and CA were

Table 3 Predictive Pearson’s product-moment correlation coeffi-
cients between 0- to 6- and 6- to 12- month infancy behaviours
reported by parents (interview investigation) and current social
responsiveness

0-6 month dyadic behaviours

Eye contact A1 (n = 35)
Avoids eye contact 34 (n = 34)*
Unpredictable eye contact .16 (n = 35)
Abnormal eye contact quality 22 (n = 34)
Peekaboo .06 (n = 35)
Initiates smiles .02 (n = 35)
Responsive smiles .01 (n = 36)
Appropriate use of emotions .26 (n = 36)
6-12 month dyadic behaviours
Eye contact .08 (n = 35)
Avoids eye contact —.00 (n = 34)
Unpredictable eye contact —.03 (n = 35)
Abnormal eye contact quality 22 (n=34)
Peekaboo .06 (n = 36)
Initiates smiles .06 (n = 35)
Responsive smiles —.02 (n = 36)
Appropriate use of emotions 27 (n = 36)
6-12 month triadic behaviours
Smiles in triadic interaction —.08 (n = 36)
Follows another’s point —.20 (n = 35)
Gaze switches .01 (n = 36)
Social referencing —.13 (n = 36)
Shares caregiver’s affect in social referencing  —.32 (n = 25)
Point for request (6—12 months) —.30 (n = 36)*
Bring for request (6—12 months) .04 (n = 36)

Parent report behaviours are abnormality ratings

*p<.1

partialled out in the correlations. Due to the multiple
analyses, only correlations above .4 are reported.”

Interview Investigation

There were no meaningful associations between parent
reports of first year behaviours and current social respon-
siveness (see Table 3). Although none of the second year
dyadic behaviours were significantly correlated with later
social responsiveness, there were several triadic behaviours
of importance. Abnormality ratings for points for interest,
shows for interest, shares caregiver’s affect in social ref-
erencing, and points for request at 12—18 months were all

2 Given the small subject numbers in the study, the decision was
made to report on only those correlations with an r value >.4 along
with p values <.05. Bonferroni correction was not applied since this
would inflate Type II error to unacceptable levels.
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negatively associated with later social responsiveness
measured in the laboratory.

For the 18-24 month age range, correlations between
dyadic variables and outcome variables were again low.
However, once again, there were many correlations
between the triadic behaviours and later social respon-
siveness. Poor ratings for triadic smiles, follows another’s
point, points and shows for interest, social referencing, and
points for request were all negatively and significantly
related to later social responsiveness (Table 4).

Video Investigation

As with the parent report data, none of the first year dyadic
variables were related to social responsiveness (seen in
Table 5). Observed gaze switches was the only triadic
behaviour moderately related to later social responsive-
ness; however, this relationship was dependent on VMA,
and was no longer significant after controlling for this
variable (r = .15, p > .10).

There were many significant correlations between the
second year variables and later social responsiveness (see
Table 5), which is consistent with the findings from the
parent report data. Unlike the parent report data, ratings for
dyadic behaviours seen in the videos were also important.
Abnormal quality ratings for eye contact were strongly and
significantly related to later social responsiveness (in a
negative direction). The quality ratings for affect and fre-
quency of social smiles were also important for later social
responsiveness. Of the triadic behaviours, rates of initiates
joint attention was moderately related to later social
responsiveness; however, this relationship was dependent
on VMA, and became unreliable in the partial correlations
(r = .25, p > .1). The gaze switches behaviour was again
related strongly to social responsiveness, and, unlike in the
first year of life, these relationships were independent of
VMA. The overall abnormal quality of joint attention in
the second year was also negatively related to social
responsiveness.

Discussion

The aims in the current investigation were to investigate
the associations between the earliest forms of non-verbal
communication during infancy and later social respon-
siveness at preschool age in children with AD. An impor-
tant finding was the strong positive relationships between
initiating joint attention behaviours reported by parents and
as seen in home videos and later social responsiveness
to others. However, VMA was seen to mediate the latter
relationship which became insignificant after co varying
this developmental variable. This mediation was not
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Table 4 Predictive Pearson’s product-moment correlation coeffi-
cients between 12- to 18 and 18- to 24- month infancy behaviours
reported by parents (interview investigation) and current social
responsiveness

12-18 month dyadic behaviours

Eye contact —.17 (n = 36)
Avoids eye contact —.15 (n = 35)
Unpredictable eye contact .18 (n = 36)
Abnormal eye contact quality 24 (n = 35)
Peekaboo .03 (n = 36)
12-18 month triadic behaviours
Triadic smiles —.25 (n = 36)
Initiates smiles —.01 (n = 36)
Responsive smiles —.13 (n = 36)
Appropriate use of emotions .33 (n = 36)**
Follows another’s point —.30 (n = 36)*
Points for interest —.45 (n = 36)***
Shows for interest —.39 (n = 36)**
Gives for interest —.21 (n = 36)
Gaze switches —.10 (n = 36)
Social referencing —.29 (n = 36)*

Shares caregiver’s affect in social referencing —.42 (n = 25)**

Point for request —.43 (n = 36)***

Bring for request —.24 (n = 36)
18-24 month dyadic behaviours
Eye contact —.24 (n = 36)
Avoids eye contact —.04 (n = 35)
Unpredictable eye contact .16 (n = 35)
Abnormal eye contact quality .01 (n = 36)
Peekaboo —.04 (n = 36)
18-24 month triadic behaviours

Triadic smiles —.39 (n = 36)**
Initiates smiles —.21 (n = 36)
Responsive smiles —.22 (n = 36)
Appropriate use of emotions 29 (n = 36)*
Follows another’s point —.37 (n = 36)**
Points for interest —.39 (n = 36)**
Show for interest —.40 (n = 36)**
Give for interest —.28 (n = 36)*
Gaze switches —.10 (n = 36)
Social referencing —.36 (n = 36)**
Shares caregiver’s affect in social referencing —.32 (n = 25)
Point for request —.41 (n = 36)**
Bring for request —.24 (n = 36)

Parent report behaviours are abnormality ratings

#* p <0l ¥ p <05 *p<.1

unexpected given the strong associations between language
and joint attention, and the proposed links between each of
these variables and later social development. Another
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Table 5 Predictive Pearson’s product-moment correlation coeffi-
cients between infancy behaviours measured in the video investiga-
tion and current social responsiveness

0-11 month dyadic behaviours

Eye contact .19 (n = 18)
Eye contact quality —36 (n = 18)
social smile —.01 (n = 18)
Affect quality —.32 (n = 18)
Responds to name 36 (n = 18)
0-11 month triadic behaviours
Request quality .10 (n = 16)
Joint attention quality —.04 (n = 16)
Initiates request 27 (n=18)°
Responds to request
Initiates joint attention 32m= 18)b
Responds to joint attention
Gaze switches 43 (n = 18)**
12-24 month dyadic behaviours
Eye contact 32 (n=22)
Eye contact quality —.63 (n = 20)***
Social smile 44 (n = 22)**
Affect quality —.44 (n = 20)**
Responds to name 24 (n = 18)
12-24 month triadic behaviours
Request quality —22 (n = 20)
Joint attention quality —.50 (n = 20)**
Initiates request .00 (n = 22)
Responds to request A3 (n=22)
Initiates joint attention 49 (n = 22)***
Responds to joint attention A1 (n =22)

Gaze switches 70 (n = 22)%**x

Quality ratings are abnormality ratings
¥EEX p <001 ¥ p < 01; ¥* p < .05, ¥ p<.1
* No longer significant after VMA covaried out where necessary

® The response to joint attention and responds to request
(0-11 months) was excluded from analyses as the behaviours were
rarely seen in either group (thus violating the assumptions of normality)

important finding is that across both investigations, the
presence of affect in dyadic and triadic contexts appears
important to later social responsiveness. Unexpectedly, few
dyadic parent report behaviours were associated with later
social responsiveness, yet dyadic behaviours observed in
the home videos in the second year of life were correlated
with social responsiveness at preschool age. Possible
reasons for this will be discussed.

Dyadic Behaviours

There were no correlations between parent reported or
video based dyadic behaviours in the first year of life and

later social responsiveness, nor were there any significant
relationships for the parent reported dyadic behaviours in
the second year. However, of the video taped behaviours
observed in the second year of life, both the quality of
affect as well as the frequency of social smiles were
strongly related to later social responsiveness. The quality
of eye contact, but not the frequency of eye contact, during
the second year of life was also an important precursor to
later social responsiveness.

Triadic Behaviours

There were no correlations between parental reports of first
year triadic behaviours and later social responsiveness. For
the video data, the only triadic behaviour during the first
year of life which correlated with later social responsive-
ness was the frequency of gaze switches; however, this
association was dependent on VMA. The lack of relation-
ships during the first year across both studies is not sur-
prising as triadic behaviours are only just beginning to
emerge toward the end of the first year of life.

Parental reports of triadic interactions in the second year
highlight the importance of affect. In particular, triadic
smiles and shares caregiver’s affect in social referencing
were correlated with later social responsiveness, suggesting
that shared affective behaviours in the second year of life
are important in the later development of responsiveness to
other’s emotions and behaviour.

Amongst the joint attention behaviours that were
important, the initiating behaviours reported by parents
across the second year (i.e. points for interest and shows for
interest) and those observed on the videos (initiates joint
attention) were consistently related to social responsive-
ness at outcome. While the responding behaviours reported
by parents for the 18- to 24- month range (following
another’s point) was related to social responsiveness, those
reported for the earlier age ranges and those observed in the
videos were not. While the preferred explanation (dis-
cussed further below) is that it is the child initiated
behaviours that are important for later social responsive-
ness, another is that the lack of a similar finding in the
video study may have been due to the reduced number of
participants in this investigation.

Parent reported requesting behaviours (using pointing)
across the second year of life were related to later social
responsiveness. In contrast, none of the requesting behav-
iours were associated with the outcome measure in the
video investigation. Taken together, the results of both
studies suggest that the joint attention behaviours are more
important in the development of social responsiveness than
are the requesting behaviours. This finding accords with the
results of Travis et al. (2001), who found that initiating
joint attention was concurrently related to prosocial sharing
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and helping behaviours in a laboratory setting, as well as to
peer engagement on the play-ground, in a group of older
children with AD. In sum, the results of both infancy
studies largely support the position that joint attention is
related to later social responsiveness. The results also
suggest that, across the first two year of life, affect
behaviours—whether in a dyadic or triadic context—are
especially important for later social responsiveness.

Theoretical Implications

The most notable pattern of results across both investiga-
tions was that early affect and joint attention skills had the
greatest association with later responsiveness to another’s
distress and need for help. The results support the notion
that affective exchanges in dyadic and triadic situations
serve as a foundation for later social competencies such as
responding appropriately to others needs. Longitudinal
research on joint attention has largely been restricted to
language and cognitive outcomes. This study is one of the
first to establish that early shared affective exchanges
within both dyadic and triadic (joint attention) contexts are
indeed important for later responsiveness to another
person.

The current findings, although largely based on simple
time lag correlations, lend support to recent social orienting
theories of autism, in which children fail to learn the
reward value of dyadic interactions (Dawson et al. 2002;
Mundy 2003). Mundy (1995) postulated that joint attention
behaviours have a social-emotional approach function,
initiating episodes of “affectively positive intersubjectiv-
ity” essential for higher social-cognitive development.
Thus impaired joint attention behaviours in AD have
negative ramifications for the development of intersubjec-
tivity (and later social understanding). Other researchers
have agreed with the hypothesis that the reward value plays
an important role in identifying social information as rel-
evant (e.g. Dawson et al. 2002). Mundy (2003) later pro-
posed that joint attention and social cognition are at least
partially mediated by the neural system subserving affi-
liative, affective interactions, and that the DMFC/AC
complex may ‘contribute a neurofunctional platform from
which the essential human capacity for intersubjectivity
springs’ (p. 804).The significant associations found in this
study may reflect the shared neural underpinnings to which
Mundy refers. The current findings signify that the affect in
joint attention may foster a sensitivity to affective cues and
affective engagement required in social responsiveness
(Dawson et al. 2004; Mundy 1995, 2003). Thus, impair-
ments evident in affective engagement and in joint atten-
tion skills may hinder the development of sensitivity to
affective cues, and ultimately the acquisition of social
responsiveness skills.
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The current finding also indicate that, as predicted, the
initiating joint attention behaviours (e.g. showing and
pointing to direct attention to an object of interest) were
more commonly associated with later social development
than the responding to joint attention (e.g. following
another’s gaze or point to an object of interest) behaviours.
This pattern may be explained by the proposal of Mundy
and his colleagues that initiating joint attention is a more
advanced skill, closely related to social emotional func-
tions (Mundy et al. 1994; Mundy and Sheinkopf 1998). In
contrast, different underlying neurological processes have
been postulated for responding to joint attentions, and also
for requesting behaviours (Mundy 1995), which may help
explain the limited impact of these on later social respon-
siveness found in the current study. The application of
Mundy’s theory to the current results suggests that
impairments in social responsiveness could result from
impairments in the social system underlying initiation of
joint attention abilities.

While eye contact behaviours reported by the parents
were not related to later social responsiveness, there was a
strong and significant relationship between the quality of
eye contact (e.g. clear, flexible, socially modulated, and of
appropriate duration), as measured via video observation,
and later social responsiveness. The finding that eye con-
tact—one of the strongest indicators that an infant is
intending to communicate with another person (Bates et al.
1979),—impacted later social responsiveness is fitting with
the idea that intentionality also impacts more complex
understanding of mental states (Malle 2001).

There is far less theory on the role of eye contact in the
association between joint attention and later social devel-
opment than there is for the role of affect. Whilst Mundy’s
(1995, 2003) important social orienting theory largely
neglects the role of eye contact in the development of
social cognitive skills, he cites a study (with non-autistic
individuals) in which eye contact and gaze aversion also
activate components of the medial-frontal cortex (Calder
et al. 2002). Gaze fixation has also been found to be
associated with activation in the amygdala and fusiform
gyrus in individuals with AD (Dalton et al. 2005). In a
study on dyadic and triadic orientation, Leekam and
Ramsden (2006) found that looking to another person’s
eyes in response to an attention bid (dyadic orienting) was
concurrently related to initiating joint attention as well as
responding to joint attention, with the former being highly
significant. Our results suggest that this is an area in need
of further investigation, with emphasis on the longitudinal
associations and their relationship to social development.
However, it must be pointed out the current video finding
regarding eye contact should be interpreted tentatively as it
was not confirmed by the parent report data. Further
research using a larger sample of (videos of) children with
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AD is needed before arriving at firm conclusions regarding
the importance of gaze in later social development.

Limitations and Future Suggestions

A limitation in this study is the reliance on correlational
analyses to infer relationships, which also do not preclude
the possibility that associations between the variables of
interest are determined by other factors not considered here,
such as other child characteristics (e.g., temperament) and
environmental factors. With larger sample sizes, it would be
possible to test more complex multifactorial models, so that
the unique contribution of the infancy variables to later
social responsiveness may be assessed. The results from the
video investigation need to be interpreted with caution due
to the reduced participant numbers (n = 22). However, the
sample size is comparable with previous studies on home
videos, where the following groups sizes have been used: 8
(e.g. Bernabei et al. 1998); 11 (e.g. Baranek 1999; Osterling
and Dawson 1994); 12 (Adrien et al. 1992); 15 (Werner et al.
2000); 20 (Osterling et al. 2002); and 25 (e.g., Maestro et al.
1999). A related issue is that although the sample did include
some high functioning children, overall, the group was rel-
atively low functioning; thus generalisation to children
without comorbid intellectual disability is limited. Further-
more, the current study considered infant data from two
sources (video and parent report). Although there are some
remarkable similarities in the findings from these two data
sources, replication of these results with higher participant
numbers is desirable.

There are also some inherent methodological problems
with both the video and parent interview studies. Video
studies present difficulties such as estimating and control-
ling for subjects’ ages, the varying content of the videos,
and the non-random sampling of a child’s behaviour. Every
effort was made in the present study to control these lim-
itations by randomly sampling the video segments, and by
clarifying the infants’ ages with parents. The main limita-
tion in the interview investigation was in the assessment of
changes over time. As children develop rapidly over the
period of infancy, the accuracy of the reported changes
must be questioned. Although every effort was made to
ensure that the parents were focussed on the correct age
range (by using anchor events such as birthdays) and, at
most, parents were reporting on the previous 5 years, it is
possible that there may have been memory errors and
biases in parent reports. Thus these results should not be
interpreted in isolation, but along with the more objective
video findings. Clinical implications of this type of
research are many, with the most important being the
identification of the early predictors of later outcome, so
that intervention can target these behaviours early on in
development.

Summary and Conclusions

The current study is the first to establish that early affect,
and to some extent, gaze behaviours, along with early joint
attention behaviours, are related to later social respon-
siveness amongst children with AD. Furthermore, the
association of early joint attention and later social
responsiveness was largely confined to the ability to initiate
bids for joint attention. Although some requesting behav-
iours predicted later social responsiveness, they were not as
influential as the joint attention behaviours. Despite the
study limitations, the findings are important since they lend
support to the social orienting models of AD, which may
now be directly tested in the prospective sibling studies that
are now underway. Moreover, the findings provide sup-
port for focusing on both dyadic orienting and triadic
joint attention in the development of early intervention
programs.
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Appendix

Operational Definitions and Coding Criteria for Video
Study Variables

1. Eye contact: The infant looks directly into the person’s
face/eyes; here it is clear that the infant is looking at a
person, and not the camera.

*Coding example for quality.

0 = infant shows age and contextually appropriate level
of eye-contact with other persons that is clear, flexible,
socially modulated and of appropriate duration.

1 = infant shows a slight deficiency in eye-contact with
other persons, but does engage in some eye-contact (i.e.
eye-contact occurs but may be fleeting and of short dura-
tion, or may sometimes consist of empty, lifeless or vacant
stares;

2 = infant shows a moderate deficiency in eye-contact
with other persons, rarely engaging in eye-contact and with
extremely short duration, or may often consist of empty,
lifeless or vacant stares, or somewhat poorly modulated eye
contact;

3 = infant never engages in eye-contact or continuously
stares vacantly and lifelessly, or displays poorly modulated
eye contact in interactions.

2. Responds to name call: Infant looks directly at person
calling them. If there is repeated calling, code a new look
after 3 sec has elapsed.

3. Social smile: The infant smiles at a person while looking
at them (initiating the smile); the infant responds to the
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smile of a caregiver by returning a smile immediately after
the caregiver initiated that smile (reciprocal).

4. Shared positive affect: The infant demonstrates at least
one of the following behaviours (in addition to a social
smile): laughs, giggles, shows joy, happiness, facial
enthusiasm, elevation, excitement; and combines these
with some eye contact all while in close proximity to
another person’s face. The infant wants to share enjoyment
and excitement with the caregiver and directs toward the
caregiver.

5. Joint attention gaze switching (checking/looking behav-
iour: sharing through eye contact): Infant looks at another
person’s face in the presence of something interesting
(possibly while holding/activating a toy) and then looks
back at that object/event (in a sense ‘checking’ that the
person has seen the object/event; Infant looks to care-
giver to within 2 sec of a toy ceasing and then back to
toy.

6. Initiating joint attention (Proto-declarative pointing/
showing/giving/pushes toward for sharing, not to obtain or
to request the removal of a toy): The infant points at a
(proximal or distal) object in order to direct the caregiver’s
attention to the object to share interest in the object; brings
an object/hands object to a person or extends arm in the
direction of the person’s face to show the object (not
associated with need for help).

7. Responding joint attention (gaze monitoring and point
following): The infant follows the caregiver’s point, gaze
or head turn by moving their own head and focus or
turning in the same direction in which the caregiver is
looking, pointing, or showing interest (attention to a
common focus). The caregiver may be vocalising too (e.g.
“look™).

8. Social referencing: Infant looks at another person’s face
in the presence of something ambiguous/threatening for
information (and then may look back at that object/event).
9. Initiate requests (proto-imperatives): The infant points or
extends arm and hand toward a desired object which aids
the infant in obtaining the object (is part of a request for
something out of reach; is often accompanied by vocali-
sation); infant gives object/pushes object toward caregiver
in order to obtain help “do it again” or to “get rid” of
something they do not want.

10. Responds to requests: The infant responds to the
request of another (verbal or gestural) by, for example,
giving an object to another person when they request it
with an open palm; coming to ‘sit down’ when signal is
given; labelling.

Note: The Early Social Communication Scales, Seibert
et al. (1982) and the ADOS-G Module 1/2 (Lord
et al.1999) were used in the development of these opera-
tional definitions.
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Parent Interview Summary

Parents to answer in terms of this scale and interviewer to
record answer:

1 2 3 4 5

always frequently  sometimes  rarely never

Eye contact (All questions asked for: 0-6; —12; 12-18;
and 18-24 months).

1. While in close proximity to your child (e.g. when
sitting with your child on your lap facing you, while sitting
close together at the table, at bath time) did your child gaze
into your eyes?

2. When you try to get your child’s attention, did you
ever feel that your child avoids looking directly at you?

3. Was it difficult to get eye contact initially with your
child? (i.e. to ‘catch’ your child’s eye).

4. Was your child’s eye contact ever unpredictable?

5. Did your child seem to display abnormal eye contact,
that is, the QUALITY seems to be different (e.g. an empty
or lifeless expression, fleeting or piercing looks).

Eye contact and affect (All questions asked for: 0-6;
6-12; 12-18; and 18-24 months).

6. Did your child participate in peek-a-boo games? (i.e.
a hiding behind a cloth and then being surprised in an
anticipatory manner).

7. Did your child combine smiling and eye contact in
interactions with you? (e.g. look at you smiling, make eye
contact with you and smile at the same time).

Affect (All questions asked for: 0-6; 6-12; 12—18; and
18-24 months unless stated).

8. Does your child smile during interactions with you
while playing with another object or sharing an event (e.g.
smile at you when a mechanical toy is operating, or when
an animal is near)?

(Interviewer Note: not asked for the first 6 months, as
this behaviour is not generally shown during this age).

9. While close to your child (i.e. face to face with eye
contact) how often did your child INITIATE smiles with
you (i.e. smile spontaneously, first)?

10. Did your child smile IN RESPONSE to your smile?

11. Did your child use his/her emotions appropriately?
(e.g. cry when sad; smile and laugh when happy; show a
fearful face when scared etc.).

Joint attention (All questions asked for: 6-12; 12-18;
and 18-24 months unless stated).

12. Did your child look at things you pointed at (follow
your point)?

13. Did your child look at things you look at (follow
your gaze)?
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14. How often did your child use his/her index finger to
point to indicate INTEREST in something (or extend his/
her arm and hand to indicate like an approximation of a
point)?

15. Did your child ever bring objects over to you, to
SHOW you something?

(Interviewer Note: not asked for the first 12 months, as
this behaviour is not generally shown during this age).

16. Did your child ever bring objects over to you, to
GIVE you something?

(Interviewer Note: not asked for the first 12 months, as
this behaviour is not generally shown during this age).

17. Did your child try and attract your attention to his/
her own activity by looking back and forth between you
and the object (and possibly vocalising)? (Demonstrate
behaviour).

18. Did your child look at your face to check your
reaction when faced with something unfamiliar? (e.g. a
new toy, a stranger).

19. Does your child share your affect when faced with
something unfamiliar (e.g. if you look uncertain, your child
looks uncertain)?

Requesting (All questions asked for: 6-12; 12—18; and
18-24 months).

20. Did your child ever use his/her index finger to point
to ASK for something (or extend his/her arm and hand to
ASK)?

21. Did your infant ever BRING you something in
attempt to request something (e.g. a toy to be activated or a
box to be opened, often accompanied with a vocalisation
such as a whine)?
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