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Abstract
According to the Social Motivation model children with autism show deficits in
social orienting (looking at faces and responding to name) at the end of their first
year of life. In this model, those deficits are both the earliest behavioral consequences
of an alteration in the dopamine reward system balance and the foundation of the
social impairments that characterize this neurodevelopmental disorder. The current
study tests two of the main predictions of this model: that social orienting deficits are
the first behavioral manifestation of autism, and that they are developmentally
related to joint attention deficits. We retrospectively analyzed family home movies of
9- to 12-month-old infants, 29 of whom were later diagnosed with autism and 16 of
whom were typically developing. After confirming that the videotapes of both groups
were similar in content of the scenes recorded (contexts, type of social activity, etc.),
we compared their social orienting (social gaze and responding to name) and joint
attention behaviors (gaze alternation and gestures). No significant differences between
groups were found in looking at faces, but the group with autism showed deficits in
responding to name and initiations of joint attention (IJA). Looking at people was
not significantly correlated with IJA behaviors, but response to name was. The lack
of group differences in looking at faces between 9 and 12 months, and the existence
of IJA difficulties in the ASD group without concurrent impairment in looking at
faces, do not support predictions of the Social Motivation model.

Lay Summary
Various theories have been proposed to explain the emergence of autism symptoms
early in life. This study tested two key predictions of the Social Motivation model.
Comparing family movies of children 9- to 12-months-old later diagnosed with autism
or with typical development, we did not observe difficulties in looking at other people’s
faces but children with autism responded to name and used gaze and gestures to direct
the adult’s attention to events of interest less frequently. This absence of difficulties in
looking at faces does not fit with what the Social Motivation model of autism predicts
and therefore we must develop alternative explanations.

KEYWORDS
autism, family home movies, initiating joint attention, joint attention, social motivation, social orienting

INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder evident early in life characterized by social

communication deficits and stereotyped behaviors whose
functional bases remain partially unknown. According to
the Social Motivation model (SMm; Dawson et al., 2002;
Dawson, Webb, & McPartland, 2005; Dawson, Webb,
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Wijsman, et al., 2005), ASD arises from disturbances of
the dopaminergic reward circuit that facilitates and regu-
lates social behavior through oxytocin (and probably also
vasopressin). The disturbances in such a circuit, according
to the model, make social stimuli (human faces, speech,
and movements) less pleasant and reinforcing for children
with ASD, so they pay less attention to them. In turn, less
exposure to social stimuli leads to reduced social experi-
ences that limit the specialization and efficiency of the
brain areas involved in social processing, as well as their
functional coordination for imitation, joint attention,
intentional communication and other complex skills. Later
an extended version of the SMm (Chevallier et al., 2012;
Kohls et al., 2012) subdivided the construct “social moti-
vation” into two components: want (stimulus salience) and
like (anticipated pleasure). That distinction has proven to
be useful for analyzing how social orienting (SO), social
reinforcement and the maintenance and expansion of
social relationships influence development and behavior
from early childhood to adulthood.

Retrospective studies analyzing family movies pro-
vided an important empirical basis for the development
of the SMm insofar as they demonstrated that the earliest
specific symptoms of ASD include SO deficits. Thus,
observing child behavior on movies recorded by the fam-
ily before they knew that their child had autism, Osterling
and Dawson (1994) found that, compared to typically
developing children (TD), one-year-old children later
diagnosed with ASD looked less at other people’s faces,
responded less often when someone called their name,
and used significantly less pointing and showing gestures
to share interest. In a later study, this team demonstrated
that group differences in orienting to name were evident as
early as 8–10-months of age (Werner et al., 2000). Osterling
et al. (2002) confirmed that SO deficits at 12 months were
specific to ASD and not present in a group of children with
intellectual disability. However, due to floor effects in all
groups, these authors could not study joint attention
(JA) gestures. Dawson et al. (2004), studying older children
(3- to 4-year-olds), confirmed the ASD-specific deficits in
SO. Correlation analysis and structural equation models
demonstrated a concurrent association of SO with initiating
joint attention behaviors (IJA). Since SO typically develops
earlier than JA, Dawson et al. (2004) suggested that early
deficits in SO could alter the developmental trajectory of
JA in autism. After these initial studies, in the last two
decades, our understanding of early ASD development has
increased enormously thanks to prospective studies
(Szatmari et al., 2016). These studies longitudinally follow,
from an early age, children at risk of ASD, generally genetic
risk, as they have an older siblings with ASD (Ozonoff
et al., 2011). As with family movie methodologies, pro-
spective research allows observational studies, but with
improved control of variables. Of most importance, this
method is the only one that allows quasi-experimental
research with siblings of children with ASD. That research
confirmed that those siblings who later develop ASD look

progressively less at the faces of others during their first year,
while TD children show the opposite pattern. However, it is
not until 12 months and after when differences became statis-
tically significant (Gangi et al., 2020; Jones & Klin, 2013;
Ozonoff et al., 2010). Miller et al. (2017) and Nadig
et al. (2007) found that difficulties responding to name at
1 year are specific to ASD compared to typical development
but not universal, because half or more of the children they
studied did orient. A more recent study from Hatch
et al. (2021) confirmed these results, showing that ASD and
TD trajectories in responding to name start to diverge at
12 months of age. Prospective research also revealed that, at
1 year, ASD children show fewer IJA gestures, but the fre-
quency of their alternating gaze behaviors to share interest
are not yet significantly different from typically developing
children (Franchini et al., 2019; Gillespie-Lynch et al., 2015;
Rozga et al., 2011; although see Landa et al., 2007). In gen-
eral, they use significantly fewer gestures of any type than
TD children (Franchini et al., 2019; Landa et al., 2007;
Rozga et al., 2011; although see Gillespie-Lynch et al., 2015).

However home movie studies and prospective research
have also obtained findings that do not fit SMm predictions.
Regarding looking at other people’s faces, other home video
studies did not find deficits in children with ASD at the end
of the first year (Baranek, 1999; Werner et al., 2000;
Werner & Dawson, 2005). Similarly, several prospective
studies (Jones & Klin, 2013; Ozonoff et al., 2010) did not
find significant difficulties in children later diagnosed with
ASD in social gaze during their first year of life. In addition,
basic social competences (Rozga et al., 2011; Wan
et al., 2012; Young et al., 2009) and attentional mechanisms
(Elsabbagh, Bedford et al., 2014; Elsabbagh, Gliga et al.,
2013) seem to be intact in ASD in the first year. At the same
time, prospective research did observe deficits in both atten-
tional disengagement (Elsabbagh, Fernandez et al., 2013)
and other domains outside the field of social attention (see
Canu et al., 2021). Thus, although decades of research have
linked early social motivation deficits and ASD develop-
ment (Dawson, Webb, Wijsman, et al., 2005; Mundy, 1995;
Mundy, 2016; Mundy & Sigman, 2006), the most recent evi-
dence suggests that some predictions of the SMm are still
uncertain, especially the mixed pattern of results on social
attention in the first year of life and the non-social atypical-
ities observed at the end of the first year. Relying on this evi-
dence, Elsabbagh and Johnson (2016) pointed out that a
social motivation deficit may be neither the only nor the first
impairment triggering the cascade of early ASD develop-
ment, hypothesizing widespread atypicalities in ASD devel-
opment during the first year of life.

One of the best indicators of social interest in early
childhood is attention to social stimuli, measured as the
time that children spend looking at other people. Retro-
spective family home movies study it by observing the
child’s behavior while interacting with other people in
their natural environment. In prospective studies, the observa-
tion of children’s social attention during interaction is usually
done at the laboratory, which is an atypical context because
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the child has to interact with an unknown experimenter or
has to play with their parents in an unfamiliar environment.
Gangi et al. (2018) did not find that children with ASD
looked significantly different than children with TD in these
situations. However, it is not yet clear whether the measures
of social attention during interaction taken in the lab are
equivalent to those taken at home. One of the few studies on
this topic (Belsky, 1980) found that context had no significant
effects on TD children’s behavior although mother’s initiative
and responsiveness, as well as her contingent interaction, were
higher at the lab than at home. Nevertheless, recent evidence
shows that parent behavior during interaction influences child
attention in 12 month old babies (Yu & Smith, 2016). We are
not aware of any similar study with ASD children, but we
cannot rule out that the characteristic higher structure of lab
activities used in observational studies helps children with
ASD to behave more socially during structured tasks (Kasari
et al., 1993). In these situations, mothers also scaffold their
child’s behavior, as Belsky’s study showed. So it is possible
that many ASD children deploy “their best” social behavior
in labs. Belsky (1980) himself concluded that lab behavior is
not necessarily representative of mother-infant interaction in
daily life, cautioning about generalizing findings of dyadic
interactions in lab contexts to natural environments.

Taking all this into account, observational studies
using family home movies are a helpful strategy for study-
ing the SO and JA behaviors of infants later diagnosed
with ASD. Despite the lack of experimental control and
heterogeneity of videos afforded by this methodology, the
great ecological validity it offers, allowing the study of the
child’s natural behavior with his/her family in a variety of
day-to-day activities and routines, may compensate for its
disadvantages and complement findings from previous
studies using other methodologies. Also, utilizing family
home movies avoids the bias of prospective studies that
study children at familial risk, who may not be representa-
tive of the larger population of children with ASD.

Thus, this study analyzed family home movies of chil-
dren later diagnosed with autism who were recorded
when they were 9–12 months old. We tested the predic-
tions of the SMm about the early timing of SO deficits in
ASD, as well as about the relationship between SO and
IJA behaviors at this age. According to the SMm, we
predicted both that children with ASD will show signifi-
cant deficits in the amount and/or frequency of SO and
IJA behaviors and that a significant concurrent relation-
ship between those skills would be seen.

METHOD

Participants: Recruitment and assessment
process

Sixteen children with TD and 29 children with ASD were
selected to participate in this study. Families were rec-
ruited from Spanish autism associations, private and

public centers for assessment and/or early intervention,
nursery schools and research university centers. Initially,
169 families volunteered for the study and sent us both
their family recordings of their children in the first 2 years
of life and the child’s psychological, medical and/or edu-
cational assessments. With this information, we verified a
previous diagnosis of Autistic Disorder, Asperger syn-
drome or Pervasive Developmental Disorder Not Other-
wise Specified (PDD-NOS). We used DSM-IV-TR
criteria (APA, 2000) because the assessment was carried
out before DSM-5 was published. Later, we confirmed
that all selected children also met DSM-5 criteria (APA,
2013). In this initial process 65 families were excluded
from the study because they did not have video records
from the 9- to 12-month period or because the child did
not have an ASD diagnosis. Then we examined if chil-
dren met any exclusion criteria: IQ below 40, epilepsy,
neurological problems, other recognized syndromes, mor-
phological features of disability, sensory or motor alter-
ations, or unclear diagnosis (participant did not meet full
DSM diagnostic criteria, despite having a community
diagnosis). Forty families were excluded for these rea-
sons. After video content coding analyses another 11 chil-
dren were excluded because their recordings were of poor
quality (e.g., low lighting, blurry video, participant
occluded, etc.). Finally, after psychological assessments
(detailed below), we decided to exclude children with a
PDD-NOS diagnosis (n = 5) in order to create a more
homogeneous ASD group.

All children were assessed by the first author—an
ADOS research-reliable examiner—at the time of enroll-
ment to verify diagnosis and inclusion criteria. For con-
venience for families, assessments were done in their local
communities, in appropriate rooms enabled by their
school, at the university or at the local autism associa-
tion. For children with ASD the protocol included
assessing intellectual competence, adaptive behavior
(Vineland Scales of Adaptive Behavior/VABS—Sparrow
et al., 1984) and ASD symptoms, the latter with two
instruments: the Spanish version of the lifetime version of
the Social Communication Questionnaire (SCQ—Rutter
et al., 2005) and the Autism Diagnostic Observation
Schedule-Generic (ADOS-G—Lord et al., 2002). As we
used different modules (specifically, modules 1, 2, and 3)
of ADOS-G depending on the participants’ age and abil-
ity, we applied the revised algorithm measuring two fac-
tors: social affect (SA) and repetitive and restricted
behaviors (RRB) (Gotham et al., 2007). To assess intel-
lectual competence, we also used different tools
depending on the child’s age, functioning level and lan-
guage development. Specifically, we used the Spanish ver-
sions of the Merrill-Palmer Revised Scales of Development
(Roid & Sampers, 2011), Kaufman Assessment Battery for
Children (K-ABC—Kaufman & Kaufman, 1997) and
Weschler Intelligence Scales (WPPSI—Wechsler, 2001a;
WISC-R—Wechsler, 2001b; WISC-IV—Wechsler, 2005).
To assure that TD children did not have developmental,
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social or communicative limitations, we assessed adaptive
behavior with the VABS and ASD symptoms using the
SCQ and required scores in the normative range on both
measures for inclusion in the TD group.

Participant characteristics

The ASD Group (n = 29) consisted of children diagnosed
with either Autistic Disorder (n = 22) or Asperger syn-
drome (n = 7) confirmed by our team. The TD Group
(n = 16) consisted of children without ASD symptom-
atology (SCQ < 15) or adaptive behavior limitations
(>70 on each VABS subscale). Table 1 summarizes group
characteristics and assessment results.

Chi Square analyses showed that the proportion of
females relative to males was significantly lower in the
ASD group (14%) than the TD group (50%). No signif-
icant differences were found in the number of children
raised in a bilingual family. Only four families noticed
ASD symptoms during the first year of life. Of those
families (n = 25) who noticed initial symptoms during
the second year, 11 reported a regression. The ASD
group consisted of children with and without intellec-
tual disability (ID), with a mean total intelligence quo-
tient (IQ) of 83, and with a mean verbal and non-
verbal IQ > 85. In absolute terms (score < 70), and
also relative to the TD group, the ASD group demon-
strated significant limitations in all Vineland scales.
Autism symptoms in the ASD group were high on both
the ADOS and SCQ. Children with TD presented very
few autism symptoms on the SCQ, scores on which
were significantly lower than those obtained by the
ASD group.

Procedure: Home video editing and coding

Editing the videos

Parents were asked to submit all home movie recordings
they had from the 9- to 12-month age range. Video foot-
age was organized in segments, defined as scenes or
sequences of at least 15 s with at least one recognizable
activity (e.g., playing with a parent, eating a meal, read-
ing a book, etc.). A new segment was created whenever
the social activity changed for at least 15 s. Thus, one
sequence (for example, “play time with mom in the liv-
ing room”) could be divided into more than one segment
if the activities changed (for example, “mom plays on
the floor with her baby using toys,” “mom attends a
phone call while the child plays alone with toys,” “mom
holds baby and they both play face to face”). Then we
cataloged the footage by date, child’s age, start and end
time of sequences, and segments discarded for further
analysis due to poor quality of the video or absence of
the child.

Content coding

For the videos recorded when children were 9 to
12 months old we used Baranek’s (2002) content coding
system, that describes in detail the content of each seg-
ment. Specifically we coded: number of adults, number
of children, and total number of persons, context
(e.g., meal time, play time, personal care, party), loca-
tion, social activity (face to face interaction, social game
or general interaction/communication), non-social activ-
ity (interaction with toys or other objects) and structure
imposed by the adult (high, medium or low level of intru-
sion with, for example, physical guidance, verbal instruc-
tions or redirecting the child’s attention). Four
Psychology undergraduate and PhD students from the
Universidad Aut�onoma de Madrid (Spain), unaware of
the children’s diagnosis, were trained to apply this code
scheme. Prior to coding videos, coders demonstrated
being reliable relative to a master coder (the first author),
defined as kappa > 0.70 for all variables, on two consecu-
tive videos of more than an hour of duration.

Segment duration and content variables by
group

Prior to examining group differences, given that the dura-
tion of the segments differed for each participant, we first
transformed the raw data to proportions. Before analysis,
outliers (participants who scored above 2.5 SD from the
mean) were eliminated. T tests revealed there were no sta-
tistically significant differences (two tailed) between diag-
nostic status and content variables.

Coding of social and communicative behaviors

To analyze the social orienting and joint attention
behaviors we used a modified version of Dawson’s cod-
ing system (Werner & Dawson, 2005) that includes
codes for “social orienting behaviors” (“gaze to face”
and “response to name”), “use of gaze alternation for
communicative purposes,” and “nonverbal spontane-
ous communicative behaviors” (see Table 2). Using
Noldus: The Observer 5.0 software, we coded the dura-
tion of gaze and the frequency of the rest of the vari-
ables. Since each participant had different footage
duration, gaze (duration variable) was transformed
into proportions and gaze alternation and gestures (fre-
quency variables) into rates by dividing coded vari-
ables by the total number of minutes of coded video,
reporting the mean by segment. Due to low frequency,
gestures were dichotomized as present or absent. For
calculating “response to name” variables, we divided
the number of spontaneous and prompted orienting
responses by the total number of occasions in which
the child was called by name, averaging the results.
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Three undergraduate and Ph.D. students unaware of
child diagnosis were trained to code with Noldus one of
the following categories each: 1) gaze, 2) response to
name, and 3) IJA and IBR gaze alternation and gestures.
Once a coder reached acceptable inter-rater reliability
(ICC > 0.80 relative to the master coder in two consecu-
tive 15 min clips), they started to code participants’
videos. To ensure continued inter-rater reliability, 20% of
the videos were double coded and ICCs were calculated.
The reliability was excellent for all “gaze” variables
(ICC ≥ 0.90) and “responding to name” (ICC = 0.88). In
the “gaze alternation” category we found good reliability
for “IJA gaze alternation” (ICC = 0.82), moderate reli-
ability for “distal IJA gaze alternation” and “total IJA

gaze alternation” (ICC = 0.66), and poor reliability for
“IBR gaze alternation” (ICC = 0.48). “IJA give and show
gestures” and “Total IBR gestures” showed good inter-
rater reliability (ICC > 0.75), but for the “Total IJA ges-
tures” it was poor (ICC = 0.34). Due to poor reliability,
“IBR gaze alternation” and “Total IJA gestures” were
excluded from subsequent analyses.

RESULTS

Analyses were conducted using IBM SPSS 25. There
were no significant differences between groups in time of
footage coded [in minutes, TD, mean = 16.5(6.4),

TABLE 1 Participant characteristics and diagnostic assessment results

TD (n = 16) ASD (n = 29) t df p (two-tailed)

Age on videos (in months) 10.76 (1.09) 10.76 (SD = 1.24) �0.003 514.9 0.97

Weighted age (in months)c 10.9 (SD = 0.63) 10.9 (SD = 0.91) 0.17 43 0.99

Chi-square df p (two-tailed)

Gender (male/female) 8/8 25/4 6.74 1 0.009

Bilingualism (No/Yes) 14/2 26/3 0.48 1 0.826

Age of symptom onset (≤/>12 m) — 4/25

Regression (No/Yes) — 16/11b

Mean SD Mean SD t df p (two-tailed)

Age (in months) at
enrollment and
diagnostic
verification

69.75 35.48 101.03 38.85 �2.66 43 0.011

VABS

Adaptive behavior
composite

100.25 9.31 55.10 16.16 11.89a 42.87 0.000

Communication 103.81 9.37 69.76 26.58 6.23a 38.40 0.000

Daily living 96.44 10.9 54.17 19.37 8.03 43 0.000

Socialization 102.00 8.95 54.72 12.95 12.96 43 0.000

SCQ

Total 5.13 2.80 22.93 6.01 �13.43a 42.104 0.000

ADOS-G

Social affect (SA) — — 11.76 (3–19) 4.76

RRB — — 4.62 (1–9) 2.26

Intelligence

Total IQ
(n = 26/29)

— — 83.62 (49–135) 27.48

Non verbal IQ
(n = 24/29)

— — 85.04 (54–129) 25.00

Verbal IQ
(n = 14/29)

— — 93.79 (28–139) 34.57

Note: ASD group: Weschler Test (n = 14), Merrill-Palmer-R (n = 3; all under 4 years) and Kaufman-ABC (used if language delay/impairment, n = 9; for 1 child only
non-verbal IQ provided; Kaufman-ABC does not provide Verbal-IQ index); α = 0.05.
Abbreviations: df, degrees of freedom; RRB, repetitive and restricted behavior; SD, standard deviation; SE, standard error.
aCases in which there is no homogeneity in the variance of groups.
bNo information from two participants.
cWeighted age = age weighted by video duration.
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range = 5.42–34.67; ASD, mean = 14.62(4.8),
range = 9.05–27.08; t(43) = 1.109, p > 0.05)], mean num-
ber of segments coded [TD mean = 14.69(5.9), range = 4–

25; ASD mean = 12.07(5.6), range = 3–21; t(43) = 1.47,
p > 0.05] or mean duration of segments [in seconds, TD,
mean = 74.63(28.30), range = 15–275; ASD,
mean = 86.97(51.20), range = 15–409; t(43) = �0.89,
p > 0.05]. The mean age of participants in the segments
coded, weighted by time duration of the videos, was iden-
tical in the two groups [in months, TD, mean = 10.9
(0.63), range = 10.13–12.0; ASD, mean = 10.9(0.91),
range = 9.0–12.0; t(43) = 0.17, p = 0.99]. Non-weighted
age (using the age in all segments coded, regardless of
segment length) was also identical [in months, TD,
mean = 10.76 (1.09), range = 9.0–12.0; ASD,
mean = 10.76 (1.24), range = 9.0–12.0; t(541.9) = �0.003,
p = 0.97]. Since both weighted and non-weighted age at
time of video was identical across groups, we did not
covary age or include it in the models.

Social orienting (SO) and IJA behaviors

Descriptive analysis showed that most variables were not nor-
mally distributed in either group; the one exception was gaze
behavior in the TD group. The kurtosis of distal IJA and
response to name were high (>3) in the ASD group. The
ASD group also had one extreme outlier (a participant who
scored above 2.5 SD from the mean) in gaze to camera and
distal IJA alternation, and two in spontaneous and prompted
response to name. Extreme outliers were eliminated before
analysis. To analyze differences between groups in SO and
IJA behaviors we used t tests. Gesture variables were dichoto-
mized and analyzed with Chi-Square. All contrasts were two-
tailed, with α = 0.05. Results are shown in Table 3.

As Table 3 shows, no significant differences were found
either in the amount of time that the children spent looking
at the face of another person or in the rest of the gaze mea-
sures (looking at camera and looking at objects). Children
with ASD spontaneously responded to name significantly less
than TD children, with no significant differences in
prompted response. We also examined whether parents of
children with ASD needed to call their child’s name more
times than parents of TD children. This was in fact the case,
with parents of a child with ASD showing a higher mean
frequency of name calls (ASD, mean = 15.23(8.86);
TD = 8.56(6.28); t(40) = 2.267, p = 0.012).

Groups differed in the frequency with which children
initiated joint attention gaze alternations, in all cases with
medium or large effect sizes (d = 0.67–0.88). The ASD
group alternated gaze between objects/events and other peo-
ple to share interest significantly less than the TD group,
for gaze alternation while manipulating an object, for distal
IJA alternating gazes, and in total IJA gaze alternations.
Regarding IJA gestures, in the TD group 8 children used at
least one give or show IJA gesture, which represented 50%
of the TD group, while only 2 ASD children used at least
one of these gestures (6.9% of the ASD group). Chi-square
analysis confirmed that significantly more children with TD
than with ASD used these gestures at least once (odds

TABLE 2 Definition of the social and communicative variables
studied

Gaze

Face The child looks at another person’s face in a social way

(eye contact is not necessary).

Camera The child looks at the video camera or at the camera person
behind it.

Object The child looks at a specific thing (object, toy, animal, etc.)

that is not a person.

Measure: Proportion of time (in minutes) displaying the behavior.

Responding to name

Called by name Someone calls the child using his/her name, with the clear
intention of getting the child’s attention.

Spontaneous
response to
name

The child turns within 5 s of the first or second call of
his/her name.

Prompted
response

The child turns after being called three or more times in a
row or after being prompted by the adult (e.g., making
sounds, touching him/her).

Does not orient The child does not turn to the caller within 5 s of the last

call (or of the behavior aimed at inducing him/her to
turn).

Measure: Rate of response/(response + no response)

Gaze alternation

IJA gaze
alternation

The child spontaneously looks at the adult’s face while
actively involved (or immediately before) using or

manipulating an object (not simply holding it), to
attract the adult’s attention to the object itself or to
what he/she is doing with it.

Distal IJA gaze
alternation

The child spontaneously alternates his/her gaze between an
event or an object that he/she is not touching and
another person, with the purpose of sharing with others

an experience about an object or an event.

Total IJA gaze
alternation

This variable is the sum of the gaze alternation and distal
gaze alternation frequencies.

Distal IBR

gaze
alternation

Gaze alternation episodes that the child makes in order to

regulate the behavior of other person, ask for help to
obtain something (an object, that the adult performs some

action), to reject/protest and avoid a non-desired object or
activity, or to make someone stop doing an action.

Measure: Number of behaviors by time (in minutes)

Gestures

IJA give and
show

Spontaneous gestures of giving or showing to share interest
in an object or event with another person.

Total IJA

gestures

Spontaneous communicative gestures (giving, showing,

pointing) to share interest in an object or an event with
another person.

Total IBR

gestures

Spontaneous communicative gestures (throwing arms,

giving, removing, reaching, pointing) to regulate the
adult’s behavior.

Measure: Number of behaviors by time (in minutes)

Abbreviations: IBR: initiated behavioral regulation; IJA: initiated joint attention.

1114 PALOMO ET AL.



ratio = 13.5). Groups did not differ significantly in the
number of children who used at least one IBR gesture.

Reanalyses controlling for gender

Due to the significantly higher proportion of girls in the
TD (50%; 8 out of 16) than ASD group (14%; 4 out of
29), we repeated the analyses performing ANCOVAS
with gender as a covariate in continuous variables and
logistic regression for dichotomous variables (gestures).
ANCOVAs (see Table 3) revealed that after controlling
for gender, previously significant differences between
groups in spontaneous response to name were no longer
significant (p = 0.13). Also in IJA gaze alternation, only
ASD difficulties with IJA gaze alternation remained sig-
nificant (p = 0.04).

Although results should be interpreted with caution
because in the ASD group there were only four females,
controlling for gender eliminated relevant differences in
SO and IJA previously found. We checked if these differ-
ences were due to within group differences between boys
and girls by repeating the analyses in the TD group
(we did not analyze within the ASD group because of the

very small number of girls in this group). Using Chi-
Square for the gestures variables and t-tests for the rest of
the variables, we did not found any significant difference
between boys and girls within the TD group, so the gen-
der effect found in the ANCOVA cannot be attributable
to differences between boys and girls within TD group.

Relationship between social orienting (SO) and
joint attention (JA) behaviors

Using Spearman’s Rho we correlated SO behaviors
(looking at face and responding to name) and JA behaviors
(gaze and/or gestures) in order to examine the concurrent
relationship between them. Gaze to face was not signifi-
cantly correlated with any other variable in either group. In
the TD group, the time spent looking at camera negatively
correlated with the frequency of IBR gestures (r = �0.55,
p = 0.03). In the ASD group, spontaneous response to
name positively correlated with IJA give and show gestures
(r = 0.44, p = 0.02) and showed a trend with IJA gaze alter-
nation (r = 0.36, p = 0.05). Prompted response negatively
correlated with IJA gaze alternation (r = �0.54, p = 0.002)
and total IJA gaze alternation (r = �0.41, p = 0.03).

TABLE 3 SO and IJA behaviors shown by TD and ASD groups

TD (n = 16)
mean (SD)

ASD (n = 29)
mean (SD) t df

p (two-
tailed)

d
(effect
size)

ANCOVA controlling for gender

F df
p (two-
tailed) η 2

Gazea

Face 0.102 (0.05) 0.098 (0.07) 0.216 43 0.83 0.07 1.208 1,44 0.28 0.029

Camera 0.098 (0.04) 0.105 (0.05) �0.482 42 0.63 0.15 1.229 1,43 0.27 0.030

Object 0.310 (0.10) 0.274 (0.12) 1.020 43 0.31 0.32 0.315 1,44 0.58 0.008

Response to nameb

Spontaneous respond
to name

1.82 (0.13) 0.10 (0.11) 2.274 41 0.03 0.72 0.052 1,42 0.82 0.001

Prompted response 0.033 (0.04) 0.053 (0.06) �1.250 41 0.22 0.39 2.373 1,42 0.13 0.057

Gaze alternationc

IJA gaze alternation 0.007 (0.005) 0.004 (0.004) 2.106 43 0.04 0.67 4.260 1,44 0.04 0.094

Distal IJA gaze
alternation

0.005 (0.004) 0.002 (0.003) 2.731 42 0.009 0.86 0.277 1,43 0.60 0.007

Total IJA gaze
alternation

0.012 (0.005) 0.007 (0.005) 3.079 41 0.004 0.98 2.322 1,42 0.14 0.056

% of children using 0 – >0 gestures Chi-square df p (two-tailed) OR

Logistic regression

B (SE) Wald p (two-tailed) OR

Gesturesd

IJA give and show 50%–50% 93.1%–6.9% 11.084 1 0.001 13.51 2.413 6.754 0.009 11.16

Total IBR gestures 31.2%–68.8% 44.8%–55.2% 0.792 1 0.373 1.78 0.520 0.537 0.46 1.68

Abbreviations: OR, odds ratio; SE, standard error.
aProportion of time in minutes displaying the behavior.
bRate of response/(response + no response).
cNumber of behaviors by time in minutes.
d% of children from each diagnostic group that used no gesture and that used at least one gestures.
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DISCUSSION

This study compared the SO and IJA behaviors of typi-
cally developing children and children later diagnosed
with ASD, using family home movies recorded when chil-
dren were between 9 and 12 months old, very closely
matched across group in age at time of video recording.
Consistent with predictions of the Social Motivation
model (SMm), at this age, the ASD group responded to
name less frequently than the TD group, but contrary to
the model, they did not present significant limitations in
looking to people’s faces. The ASD group also showed
impairments initiating JA behaviors (gaze and/or ges-
tures). Having an IJA deficit in the absence of difficulties
looking at people does not support the SMm’s prediction
about the developmental relation between social gaze
and IJA development.

Previous research with family home movies indicated
that, between 8 and 12 months, infants later diagnosed with
ASD do not show impairments in looking at other people’s
faces (Baranek, 1999; Werner et al., 2000), although at
12 months of age results are mixed. Osterling and
Dawson (1994) and Osterling et al. (2002) found that, at
12 months, children with ASD spend significantly less time
looking at faces than children with both TD and
ID. However, another study from this team with a larger
sample, did not find differences (Werner & Dawson, 2005).
The absence of differences in social gaze before 1 year
found in our study is consistent with previous prospective
research (Gangi et al., 2020; Jones & Klin, 2013; Ozonoff
et al., 2010). The lack of differences in the proportion of
time looking at objects also converges with previous results
(Osterling et al., 2002; Ozonoff et al., 2010).

The significant differences between groups in sponta-
neous response to name is aligned with prospective studies
(Miller et al., 2017) and with most family home movie
studies (Baranek, 1999; Osterling et al., 2002; Osterling &
Dawson, 1994; Werner et al., 2000), which consistently
find that between 8 and 12 months of age children later
diagnosed with ASD have significant difficulties
responding to name. We also found that parents of chil-
dren with ASD called their child’s name more frequently
than parents from the TD group. This result may be due
to either the children being less responsive or the parents
being more directive (Wan et al., 2019) or both.

Our data also replicates previous findings that chil-
dren with ASD initiate joint attention behaviors less fre-
quently than TD children (both alternating gaze and
using gestures). No previous investigation with family
home movies had specifically studied IJA alternating
gaze in the first year of life. Our results in this respect
match those of prospective longitudinal research by
Franchini et al. (2019) and Landa et al. (2007), but not
those from Rozga et al. (2011) or Gillespie-Lynch
et al. (2015). The limitations observed in ASD in initiat-
ing joint attention gestures (giving or showing) again are
aligned with family home movies research, both when

measured in rate (Osterling & Dawson, 1994) and occur-
rence (Watson et al., 2013; Werner & Dawson, 2005).
Most prospective studies have found either that children
with ASD use significantly less IJA gestures (Franchini
et al., 2019; Landa et al., 2007; Rozga et al., 2011) or that
this difference trends to statistical significance (Gillespie-
Lynch et al., 2015). Finally, the absence of significant dif-
ferences in IBR gestures supports the hypothesis that defi-
cits are specific to joint attention and not a general deficit
in using gestures.

After covarying gender, differences between groups
found in spontaneous response to name and distal and
total IJA gaze alternation were no longer significant, with
no significant changes in the rest of variables. These
changes in results were not due to differences between
genders within the TD group. The limited number of girls
in ASD group foiled our intention of analyzing gender
differences within the ASD children. This task is espe-
cially relevant considering that previous research have
found that older girls with ASD pay more social atten-
tion than boys (Frazier et al., 2021) and are more com-
municative (Wood-Downie et al., 2021). In addition,
gender differences have been found in social attention
during the first year of life in girls than have an older sib-
ling with ASD (Chawarska et al., 2016).

Our results in social gaze contrast with those obtained
in most of the family videotape studies from Dawson’s
team. The differences cannot be explained on the basis of
the codes or methods of observation used, since we used
the same coding system. However, three critical differ-
ences between studies may explain the discrepant results.
First, differences in the sample composition in terms of
symptom onset may contribute to the lack of replication,
as our sample is constituted mainly (86%) of children
whose parents detected the first symptoms of ASD in the
second year of life, while samples from Dawson’s studies
are mostly or completely composed of children whose
symptoms emerged during the first year.

Second, and more relevant, the children in our sample
were younger. The age at which they were recorded was
between 9 and 12 months, with a mean of 10.7 months
(raw age) or 10.9 months (age weighted for duration of
segments) in both groups, while, except in Werner
et al. (2000), Dawson’s research team focused on the first
birthday. The end of the first year is a period when many
changes happen quickly and, in one or 2 months, social
and communication skills could vary significantly. An
example of this can be seen in two family movies studies
from Dawson’s team which analyzed the same group of
children between 8–10 months (Werner et al., 2000) and
at their first birthday (Osterling & Dawson, 1994). The
children did not show limitations in looking at faces (but
they did in responding to name) at 8–10 months, but by
1 year, they showed both deficits.

Finally, another important difference between the
current investigation and Dawson’s studies is that we
have not restricted our analysis to recordings of the first
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birthday, but collected recordings of a variety of every-
day situations. Given the importance of context in the
behaviors of children with ASD, only coding recordings
of the first birthday—which is a complex and demanding
social situation, with a lot of sensory stimulation and
unpredictable moments—may have affected the results
and biased children toward displaying deficits.

The SMm of autism (Dawson, Webb, & McPartland,
2005; Dawson, Webb, Wijsman, et al., 2005) states that
social orienting deficits appear during the second half of
the first year, and that they complicate the emergence of
joint attention behaviors (Dawson et al., 2004). Our data
supports some, but not all, of the predictions of SMm.
Regarding early impairments, according to the model, we
found that children with autism have difficulties
responding to name, but contrary to the SMm, in our
sample, between 9 and 12 months of age, ASD infants
did not manifest significant difficulties in social gaze. As
to the developmental relation between social orienting
and joint attention, we also found mixed results, because,
we did not find a significant correlation between social
gaze and IJA behavior in any group, but we did between
spontaneous response to name and IJA behaviors in the
ASD group. Our results show that at 9 to 12 months IJA
is impaired in ASD, but gaze at people—a more basic
competence developmentally and functionally—is not.
These results raise questions about whether social gaze
impairment affects the development of joint attention
deficits in ASD. Although our cross-sectional design pre-
vents us from establishing a developmental relationship
between early social gaze and later IJA, we believe that
our results support Mundy’s (2016) hypothesis that gaze
at face and IJA are (at least partially) functionally inde-
pendent and reinforce the possibility that social motiva-
tion is not a primary deficit in ASD (Elsabbagh &
Johnson, 2016).

Our results also raise questions about the concept of
social orienting. This key element of the SMm is defined
as the natural propensity of children to attend to social
stimuli, and operationalized in this study as the time
spent looking at faces and the frequency and/or the ease
with which the child turns when someone calls his/her
name. The SMm assumes that these two types of behav-
iors reflect social motivation. However, the literature and
our own results indicate that in ASD social gaze and
responding to name present different patterns of impair-
ment and concurrent relationships with other skills. That
should force us to review both the concept of social ori-
entation and the implication of social motivation in the
development of social gaze and responding to name. In
doing so, it would be interesting to take into account
attentional disengagement capacity, along with other
psychological mechanisms (e.g., social engagement).
Attentional disengagement is theoretically related to
visual attention (Elsabbagh et al., 2009) and also
empirically to the ability to respond when the name is
called (Nadig et al., 2007) and IJA (Schietecatte

et al., 2012). It would be interesting to study concur-
rently and predictively their relationship with SO (gaze
and response to name) and IJA development from 9 to
15 months.

The study we have presented here has limitations
inherent to the methodology of family home movie anal-
ysis (especially the absence of control over the content of
the videos) but also some others. We grouped recordings
across a 3 months period. Although the groups were
identical in age at video recording, had we collected
enough data it would be interesting to study social com-
municative development month by month. Also, the
exclusion of some key variables (IBR alternating gaze
and total IJA gestures) that could not be analyzed due to
low inter-coder reliability, limited the strength and scope
of some conclusions. Our cross-sectional design limits
our capability to explore the developmental implications
of our findings (e.g., causal relationships between social
gaze and IJA). Additionally, the analyses reported in this
paper focused on child behavior alone and did not incor-
porate other elements of the dyadic interaction process,
such as parent behavior. Finally, we would have liked to
include a group of children with intellectual development
without ASD which would have allowed us to better
understand the specific effects of ID and ASD on early
socio-communicative development. Despite these limita-
tions, this research provides data that question key ele-
ments of the Social Motivation model and that open up
alternative ways to explore the neurodevelopmental bases
of autism.
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