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Abstract

Language and communication differences are core characteristics of autism, but few studies have explored the associations
of joint attention and communication behaviours in young autistic children. The current study explores caregiver-reported
measures of expressive language and joint attention behaviours from birth to age 3, noting differences between autistic and
non-autistic children, as well as gender differences. Secondary data analyses exploring links between different aspects of
expressive language and joint attention on the Longitudinal Study of Australian Children population cohort. multivariate
test of means statistical analysis conducted in StataMP17 to explore the associations of expressive language, joint atten-
tion, autism, and gender. Statistically significant differences between autistic and non-autistic children for all but one of
the variables regarding joint attention and expressive language. Differences in social pretend play and number of words
known at age 3 between autistic and non-autistic children were most statistically significant. Joint attention measures are
effective in differentiating autistic and non-autistic boys. Social pretend play at age 3 is also effective in differentiating
autistic and non-autistic girls, and autistic boys and girls. It is highly likely to be able to differentiate between autistic
boys and girls through social pretend play behaviours at age 3. These differences were observed despite the small sample
size of only girls, and the analyses suggested that social pretend play behaviours may be more important differentiators of
autistic boys and girls than speech or language outcomes. The implications of these findings for education and diagnostic
approaches are discussed.
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This study explores the relationship between two facets
of communication: joint attention and expressive lan-
guage, in autistic children from birth to age 3. Historically,
autism spectrum disorder (ASD) research has predomi-
nantly focused on boys (Osterling & Dawson, 1994), and
recent studies continue to reflect androcentric sampling
practices (e.g., Guo et al., 2024; Chien et al., 2015; Wass
et al., 2015). Consequently, this statistical analysis specifi-
cally investigates potential differences in communication
behaviours between autistic girls and boys. Addressing this
critical research gap, particularly within younger popula-
tions, is essential for developing inclusive, developmentally
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informed educational frameworks and effective early inter-
vention strategies.

The importance of language in autism
diagnosis

Some of the reviewed literature makes distinctions between
Asperger’s Syndrome and autism, uses terms such as high
or low functioning, and current diagnostic classification
systems, such as the DSM-5, still consider autism in terms
of ‘severity’ (Mehling & Tassé, 2016). The authors of this
paper will not be making those distinctions. Instead, we will
refer to autism spectrum disorder (ASD) and autistic indi-
viduals in general, as this reflects preferences of those in
the autistic community (Kenny et al., 2016) and current dis-
course implores that autism is a spectrum, not a linear scale
(Bradshaw et al., 2021).
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There is a large amount of heterogeneity in the language
abilities of autistic children, and research is still expand-
ing our understanding of autistic language use and ability.
For example, it was previously reported that half of autistic
people have no spoken language (Rutter, 1978) before this
was revised to report that one third to one half of autistic
adults have no speech (Bryson, 1996; Lord & Paul, 1997). It
is now understood that the actual value of autistic individu-
als who are nonverbal is much smaller, with earlier diagno-
ses seeming to promote verbal ability (Charman & Stone,
2006). Now, seventy-five to ninety% of autistic children are
suggested to acquire speech if they receive appropriate sup-
port during the preschool years (Smith et al., 2000).

Whilst there are many dimensions to language, this study
will focus on expressive language. Expressive language
refers to orally productive speech (Bruce et al., 2022), the
use of talking, naming objects and producing gestures.
Receptive language on the other hand refers to the child’s
ability to understand language (Putri et al., 2020).

It has been reported that autistic children between 2 and
5 years old generally have a greater impairment in recep-
tive than expressive language ability (Hudry et al., 2010),
thus serving as an important criterion for ASD diagnoses. A
meta-analysis conducted by Kwok et al. (2015) argued that
this discrepancy is not a useful marker of ASD, as it is not a
common enough occurrence. However, it must be noted that
the literature in Kwok et al. (2015) involved predominantly
male samples. Therefore, the conclusion may instead be that
expressive language advantage is not a common occurrence
in autistic males, but its prevalence in female autistic lan-
guage is a continued uncertainty.

Kwok et al. (2015) also suggest that a relative advantage
in expressive language abilities is demonstrated in studies
with young children, toddlers, and preschoolers as partici-
pants, whereas studies finding no such advantage tend to
involve older participants. We would query whether this
reduction in expressive and receptive language ability dis-
parity with age may be a consequence of more proficient
masking abilities, especially in girls (Hamilton & Roberts,
2025; Munroe & Dunleavy, 2023; Cola et al., 2020; Burns
& Tierney, 2023). The possibility that expressive language
use develops before receptive language in autistic children
is interesting in and of itself. We therefore argue that just
because these language differences may not be maintained
into later life, does not mean that they are not still important
markers for young autistic children, which is why our study
focuses on children 3 years old and younger.

As noted above, common diagnostic manuals and criteria
specifically note language use as an autistic feature, however
ICD10 (2019) does differentiate Asperger syndrome; stating
that there is ‘no general delay or retardation in language’
(WHO, 2019, F84.5). As previously noted, this study will
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not differentiate between Asperger syndrome and autism,
as the umbrella term of ASD is considered more neurodi-
versity-affirmative. Even so, the description in ICD10 spe-
cifically refers to the language as ‘general’ and therefore
there may still be differences in more specific language
between autistic and typically developing (TD) children, as
this review hopes to illuminate. TD children are those who
appear to meet expected milestones at the age that is appro-
priate for that milestone. For example, at ages 3 to 5 years
old, TD children meet the expected milestone of beginning
to use word combinations, form sentences, and use complex
markers (Tager-Flusberg et al., 2009).

The American Psychological Association (1994) stated
that “impairment in communication for social purposes is a
hallmark feature of autism spectrum disorder” (Kwok et al.,
2015, p.202). Not only does this statement highlight how
language use and ability are considered central to under-
standing autism, but the specification of ‘for social pur-
poses’ is especially important. The focus on an impairment
in the social aspects of language suggests that it may not
be language use itself that is the central issue for autistic
individuals, but the use of language to connect with others.
From this perspective, it should be considered that having a
greater impairment in receptive rather than expressive lan-
guage would not be surprising. Receptive language requires
a greater understanding of pragmatics and another individ-
ual, whereas expressive language does not have to serve a
social purpose and can remain self-focused.

This emphasis on the social role of language links to the
second focus of this paper: joint attention. Joint attention
skills have been linked to later language development (Salo
et al., 2018). Thus, joint attention skills may mediate the
relationship between autism and language use.

Joint attention within autistic populations

Joint attention refers to the ability to share attention with
another individual regarding an event or object (Carpen-
ter et al., 1998). Joint attention is often considered to be
twofold: a child can respond to a communicative partner’s
direction, responding to joint attention (RJA), or a child can
attempt to gain the attention of the communicative partner,
initiating joint attention (IJA). TD children are generally
seen to develop joint attention behaviours within the first
year of life, through shifting gaze to follow their caregiver’s
focus at 6 months old (Morales et al., 1998) and following
pointing gestures between 9 and 12 months old (Deak et al.,
2000). In contrast to TD children, difficulties in joint atten-
tion are often considered to be strong, distinctive indicators
of autism in young children, as such difficulties are often
not observed in children with other forms of developmental
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delay (Mundy et al., 1994; Charman & Stone, 2006). How-
ever, Kissine et al. (2023) reported that whilst joint attention
does predict language acquisition in autistic children, some
autistic children with low joint attention still develop lan-
guage abilities.

Joint attention ability facilitates language learning
through creating social-learning situations. For example, a
child may follow the eye gaze of a caregiver to support fast-
mapping. Whilst autistic children are suggested to display
basic gaze following at 2 years old (Charwarska et al., 2003)
and RJA difficulties may reduce with age, difficulties in [JA
often remain robust (Sigman et al., 1999). Interestingly, pre-
vious literature has suggested that RJA predicts expressive
language growth over time but does not predict receptive
language (Frost et al., 2022). Thus, it could be inferred that
the relative advantage of expressive language use rather
than receptive language in autistic children may be facili-
tated by their use of RJA and lack of IJA.

Joint attention also plays a crucial role in the develop-
ment of social pretend play, one of the key variables exam-
ined in this study. Social pretend play encompasses two
dimensions: the symbolic transformation of actions and
objects (i.e., pretend play) and the shared “as-if” stance
adopted by two or more participants (i.e., the social compo-
nent) (Fantasia et al., 2024). While social pretend play has
been the focus of a growing body of research (e.g. Jaggy
et al., 2023; Smits-van Der Nat et al., 2024; White et al.,
2021) and is understood to develop during the first 3 years
of life (De Haan et al., 2021), few studies examine how
social pretend play emerges and evolves before 3 years old.
However, in a recent study involving children aged 19 to
28 months, Fantasia et al. (2024) confirmed earlier findings
that social pretend play begins early and gradually devel-
ops from a primarily individual activity to a co-constructed
social practice.

Importantly for this study, autistic children often experi-
ence difficulties in social play with their peers (Fedewa et
al., 2024; Westby, 2022). They are more likely to engage in
solitary play (Anderson et al., 2004), initiate fewer social
interactions (Corbett et al., 2010), and respond inconsis-
tently to peer initiations (Wolfberg et al., 2015). These dif-
ferences may reflect the complex interplay between joint
attention and language in autistic development. Westby
(2022), for instance, suggests that communication differ-
ences may limit autistic children’s ability to engage in col-
laborative play. Nonetheless, Farhan (2025) found that in
self-directed contexts, autistic children often demonstrate
strong imaginative and creative play, possibly due to the
reduction of social demands.

Further supporting the role of communication in social
pretend play, Luo et al. (2022), in a study of 27-month-
old TD children, reported positive associations between

language abilities and both the duration of social pretend
play and successful initiations. Given that autistic children
show delays or atypical trajectories in language develop-
ment and joint attention, it is essential to examine how these
differences impact their engagement in social pretend play,
especially IJA. Understanding these dynamics is crucial for
a more nuanced picture of early communication develop-
ment in autistic children and may also expand our under-
standing of autism-related gender differences, as will now
be discussed in the following subsections.

Gender differences within autistic
populations

Much autism research has historically focused on males,
potentially contributing to delays in diagnosis for autistic
girls. For instance, Howlin and Asgharian (1999) found that
girls are typically diagnosed around age 11, while boys are
diagnosed by age 5.5. More recently, McCrossin (2022)
estimated that 80% of autistic girls remain undiagnosed by
age 18 and suggests the actual male-to-female autism preva-
lence ratio may be closer to 3:4, rather than the widely cited
4:1. Though not yet replicated, this could seek to explain
other research which continues the narrative of a much
higher prevalence in boys. For example, Roman-Urresta-
razu et al. (2022) identified higher diagnosis rates in boys
across all ethnic groups using data from over seven mil-
lion students. However, their operationalization of autism
included formally diagnosed children and those receiving
autism-specific support, possibly overlooking autistic girls
who often fall under the radar of diagnosis (Evans et al.,
2019). We therefore suggest that the differences in age of
diagnosis may stem from a limited understanding of autistic
female development and the use of diagnostic criteria based
on male presentations. Girls may also mask autistic traits
more effectively (Hamilton & Roberts, 2025; Munroe &
Dunleavy, 2023; Cola et al., 2020; Burns & Tierney, 2023).

The female autism phenotype (FAP) (Hull et al., 2020)
represents how although autistic girls share core charac-
teristics with boys, they often display them differently. For
example, girls may show more motivation for social rela-
tionships but struggle to maintain them (Cola et al., 2022;
Sedgewick et al., 2016; Halsall et al., 2021; Hiller et al.,
2014). In their study of 69 boys and 69 girls, all considered
‘high functioning,” Hiller et al. (2014) found both groups
met diagnostic criteria but in different ways. Girls’ restricted
interests, sometimes more commonly known as ‘special
interests’ (Nowell et al., 2021), were often rated as more
‘random’ (e.g., rocks, stickers). This may seek to explain
why the restricted interests of girls are often overlooked, as
they may be deemed more socially acceptable or ‘quirky’
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(Bourson & Prevost, 2022). Similarly, Wood-Downie et al.
(2021) found autistic girls showed greater social reciprocity
than boys. While both studies used gender-balanced sam-
ples, the average age of participants in Hiller et al. (2014)
was 8 years old, and 10 years old in Wood-Downie et al.
(2021). There is therefore a need to examine how gender
differences present in younger autistic children. Given the
inconsistent results in the existing literature on autistic girls,
our research on gender differences within ASD in the early
years using a prospective longitudinal design is particularly
important to enhance our understanding of this topic.

Joint attention and autistic girls

To draw these ideas together, we will now discuss the link
between autism, gender, and joint attention, as is the focus
of our study. Autistic girls may exhibit distinct patterns of
joint attention and social engagement that differ not only
from autistic boys but also across developmental stages.
From a developmental perspective, Montagut-Asuncion et
al. (2022) found that early joint attention behaviors (IJA
and RJA) at 8-12 months were linked to the emergence of
autistic traits at 18 months, regardless of gender. However,
Dean et al. (2023) found that while elementary-aged autis-
tic girls were more likely to display joint engagement with
peers compared to boys, this engagement was associated
with increased feelings of loneliness. This paradox, greater
social involvement coinciding with heightened loneliness,
links to the previously cited findings of autistic girls mask-
ing proficiencies (Hamilton & Roberts, 2025; Munroe &
Dunleavy, 2023; Cola et al., 2020; Burns & Tierney, 2023).
Autistic girls may engage in joint attention or social interac-
tions as part of masking strategies, which can become emo-
tionally taxing and unsustainable over time. Indeed, Dean
et al. (2023) noted that although elementary girls showed
higher rates of mutual engagement, they struggled to sus-
tain this engagement, possibly due to social burnout. As a
potential consequence, autistic high school girls were more
solitary, potentially reflecting the long-term costs of early
masking efforts.

This suggested gender difference in joint engagement
is also reflected in younger populations, with Chawarska
et al. (2016) reporting that high-risk infant girls showed
greater attention to social stimuli (faces and social scenes)
compared to boys, suggesting a potential female protective
factor rooted in early social orienting. Similarly, Harrop
et al. (2015) observed that autistic girls exhibited slightly
higher frequencies of both IJA and RJA than boys at age
3, although these differences were not statistically signifi-
cant. Together, these findings could imply that autistic girls
may demonstrate relatively strong early joint attention and
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social orienting skills, which could enhance access to social
experiences, but also place them at risk for later emotional
exhaustion due to persistent masking and unmet social
expectations. As such, investigating these potential gender
differences forms an integral part of our study, as will now
be discussed in the methodology.

Methods

This paper has identified the following gaps in the litera-
ture: firstly, how expressive language and joint attention
are expressed in autistic children under 3 years of age and
secondly, how these outcomes and behaviours may present
differently in autistic girls. To address these gaps, this study
uses a quantitative design to statistically analyse longitudi-
nal data on autistic girls, pre-diagnosis, and compare their
language and joint attention behaviours to those of autistic
boys and non-autistic children.

The overall research question is as follows: between birth
and age 3, what is the relationship between joint attention
and expressive language in autistic girls, and is there a sig-
nificant difference between these communication behaviors
in autistic girls and boys?

Each section of the statistical analysis will be separated
into three research questions.

Firstly, are there any differences between autistic chil-
dren and non-autistic children regarding their language
outcomes from birth to age 37 (RQ1).

Secondly, are there any gender differences within these
language outcomes? (RQ2).

Thirdly, are there any gender differences in these lan-
guage outcomes within the autistic sample? (RQ3).

Participants

This study involves secondary data analysis on the first three
waves of the birth cohorts of the Longitudinal Study of Aus-
tralian Children (LSAC), release 8. LSAC utilizes develop-
mental data from 5,107 children and their families across
Australia, as part of a current longitudinal study of children
born in 2003/2004. Sampling utilized participants enrolled
from the Medicare Australia database, with new data col-
lected from the cohort every 2 years, tracking several out-
comes such as cognitive and psychosocial development.
Data is collected from parents, carers and childcare provid-
ers via face-to-face interviews and self-report measures. In
wave one (birth to age 1), LSAC had data for 5,107 children
(The Australian Institute of Family Studies, 2020), 4,666
of whom had no history of hearing problems, epilepsy and
attention deficit disorders and so could be used in this anal-
ysis. These specific exclusion criteria were applied due to
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their known potential to independently influence language
acquisition, communication abilities, and social develop-
ment. As our study sought to investigate communication
behaviors of autistic children, by excluding these cases, the
analysis aimed to reduce confounding variables and more
accurately isolate developmental patterns relevant to ASD.

As shown in Table 1, the sample sizes for each of the vari-
ables vary. For example, the sample size for the play variable
at ages 2 and 3 was 1,399, whereas the sample size for the
vocabulary variable at ages 2 and 3 was 3,469. This is partly
because children’s play at age 3 was reported by childcare
practitioners, and so data was only collected for children
who attended daycare for more than 8 h per week (Gialamas
et al., 2014). Only 81 autistic children and 1318 non-autistic
children had available data on all measures, which is partly
due to the play measures only being administrated through
childcare questionnaires (Zhao & Gibson, 2022).

The sample of children for the variables at age 1 were
more consistent, with a range of 3 and a mean sample size of
4,534. Although the sample sizes vary, there are still multi-
ple benefits of studying this data because parents and teach-
ers often have different insights. Therefore, collecting data
from these two groups of respondents may enrich the find-
ings, as one group may have noticed something the other did
not, especially as they will spend different times and hours
of the day with the child. This representation problem may
affect any generalizations made from these findings, as will
be discussed in the limitations section of this paper.

Between age 7 (wave four) and age 15 (wave eight),
caregivers were asked about their children’s diagnostic
information, e.g. “does study child have any of these ongo-
ing conditions? ... Autism, Asperger’s, or other autism
spectrum”. The authors extracted 249 children with parent-
reported autistic conditions from waves one and two of the
LSAC dataset.

Table 1 RQI: are there any differences between autistic children and
non-autistic children regarding their Language outcomes (joint atten-
tion and expressive Language) from birth to age 3.

Outcomes Autistic Non- p
Mean(SD) autistic
Mean(SD)
Joint Emotion anduse  6.5(1.1) 6.7(1.1) <0.05
Attention of eye gaze at ages N=216 N=4317
0/1
Social-pretend 8.9(2.7) 10.9(1.7)  <0.001
play at ages 2/3 N=81 N=1318
Expressive  Use of gestures at  2.8(2.4) 3.4(2.9) <0.01
language ages 0/1 N=214 N=4320
Use of communi-  4.2(1.9) 4.4(1.9) 0.25
cation at ages 0/l  nN=215 N=4,319
Use of sounds at 0.6(0.9) 0.8(1.0) <0.05
ages 0/1 N=216 N=4,320
Number of words ~ 41.5(26.8) 54.9(24.4) <0.001
known at ages 2/3  N=174 N=3295

Demographic variables

Sex was reported by parents at birth. Although this analysis
will be distinguishing boys and girls using this measure, it is
important to note that gender dysmorphia has a higher prev-
alence in autistic populations than in non-autistic groups
(De Vries et al., 2010; David et al., 2023). Therefore, the
participants in this study may identify differently from their
gender assigned at birth later in life. However, for the pur-
pose of this study, as the focus is on children below 3 years
of age, gender assigned at birth is appropriate terminology
and differentiation.

Please refer to Tables 1, 2 and 3 for further demographic
information.

Joint attention measures

Atages 0/1, emotion and use of eye gaze was measured using
the Communication & Symbolic Behaviour Scale Develop-
mental Profile—Infant/Toddler Checklist [CBS-DP] (Weth-
erby & Prizant, 2001). At ages 2/3, social-pretend play was
measured through combining 4 of the 6 “object and social
play” variables from the LSAC dataset. Specifically, the
item “when you look or point to a toy across the room, does
the child look at it?” reflects responding to joint attention
(RJA). Items such as “when this child plays with toys, does
he/she look at you to see if you are watching?” and “does
this child smile or laugh while looking at you?” reflect initi-
ating joint attention (IJA), by indicating the child’s attempts
to share attention or affect (Carpenter et al., 1998; Mundy et
al., 1994). The item “do you know when this child is happy
and when this child is upset?” was included as a broader
indicator of emotional expressivity, which is closely linked
to joint attention development (Mundy et al., 1994).

At ages 2 and 3, social pretend play was measured using
practitioner-reported items assessing cooperative and sym-
bolic interactions with peers, including playing simple
give-and-take games, building together, engaging in pre-
tend games using props, and participating in group games
with rules. While these items do not directly measure joint
attention, they reflect social-cognitive outcomes that joint
attention supports and are therefore treated as downstream
indicators of early joint attention abilities (Fantasia et al.,
2024; Luo et al., 2022). This is also the reason behind
selecting these four variables owing to their clear focus on
social and cooperative play that capture both symbolic and
interactive dimensions of social pretend play. The remain-
ing two “object and social play” variables were excluded
because they either focused primarily on solitary play or did
not sufficiently reflect the social-cognitive aspects that are
most relevant as downstream indicators of joint attention
development in early childhood. These four variables were
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Table 2 RQ2: Are there any gender differences?

Outcomes Boys Girls
Autistic Mean(SD) Non-autistic D Autistic Non-Autistic p
Mean(SD) Mean(SD) Mean(SD)
Joint Attention Emotion and use of eye 6.5(1.1) 6.7(1.1) <.05 6.6(1.1) 6.7(1.1) <.
gaze at ages 0/1 N=167 N=2,154 N=49 N=2,163 50
Boys (N=2,321)
Girls (N=2,212)
Social-pretend play at 8.5(2.7) 10.6(1.9) <.001 9.8(2.5) 11.2(1.5) <.
ages 2/3 N=59 N=652 N=22 N=666 001
Boys (N=711)
Girls (N=688)
Expressive Use of gestures at ages 0/1 2.7(2.4) 3.2(2.7) <. 05 3.1(2.6) 3.6(3.0) <.
Language N=166 N=2,154 N=48 N=2166 50
Boys (N=2.320)
Girls (N=2,214)
Use of communication at ~ 4.2(1.9) 4.4(1.9) <.50 4.3(1.7) 4.4(1.9) 64
ages 0/1 N=167 N=2,156 N=48 N=2,163
Boys (N=2,323)
Girls (N=2,211)
Use of sounds at ages 0/1  0.6(0.9) 0.8(1.0) <.50 0.8(0.9) 0.9(1.1) 53
N=167 N=2156 N=49 N=2164
Boys (N=2,323)
Girls (N=2,213)
Number of words known  41.3(27.5) 52.2(24.8) <. 001 42(24.7) 57.5(23.7) <.
at ages 2/3 N=129 N=1,640 N=45 N=1,655 001

Boys (N=1,769)
Girls (N=1,700)

Table 3 RQ3: Between autistic boys and autistic girls are there any
differences in joint attention and expressive language?

Outcomes Boys Girls P
Mean(SD) Mean(SD)
Joint Emotion and use of 6.5(1.1) 6.6(1.1) 9
Attention eye gaze at ages 0/l N= 167 N= 49
Social-pretend play  8.5(2.7) 9.8(2.5) <
atages 2 /3 N= 59 N=22 .1
Expressive ~ Use of gestures at ~ 2.7(2.4) 3.1(2.6) 4
language ages 0/1 N= 166 N=48
Use of communica- 4.4(1.9) 4.3(1.7) 9
tion at ages 0/1 N= 167 N= 48
Use of sounds at 0.6(0.9) 0.8(0.9) 3
ages 0/1 N=167 0.8(0.9)
Number of words ~ 41.3(27.5) 42(24.8) 9
known atages2/3 N= 129 N= 45

Autistic children only

combined by calculating the sum of their individual scores,
resulting in a composite score where higher values indicate
greater social pretend play ability.

This approach aligns with developmental research
positioning joint attention as foundational to both lan-
guage acquisition and social pretend play (Charman &
Stone, 2006). The questions asked of parent and childcare
providers to construct these variables are stated in Table
4 below.

@ Springer

Table 4 Joint attention measures

Variable Questions asked to parents or childcare practitioners
Emotion and @ Do you know when this child is happy and when
Use of Eye this child is upset?

Gaze at ages  ® When this child plays with toys, does he/she look
0/1 at you to see if you are watching?

(Measured ® Does this child smile or laugh while looking at
via parent you?

reports) ® When you look or point to a toy across the room,

does the child look at it?

Social Pre- How well does the study child:

tend Play at e Play a simple give-and-take game with another
ages 2/3 child, like rolling a ball back and forth.

(Measured o Cooperate with another child to do something
via childcare  together, like building a tower together with blocks.
practitioner ® Play pretend games with other children, by using
reports) props, like dressing up or using kitchen tools when

playing house.
® Play group games with other children that have
rules, like tag, hide-n-seek, or duck-duck goose.

LSAC generated a composite score for each variable
through summing the question responses.

Expressive language measures
To measure expressive language, four variables from the

dataset were utilized: use of gestures, use of communica-
tion, use of sounds, and number of words known.
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The Use of gestures, Use of Communication, and Use of
Sounds variables were measured at ages 0/1 using the Com-
munication & Symbolic Behaviour Scale Developmental
Profile—Infant/Toddler Checklist [CBS-DP] (Wetherby &
Prizant, 2001). LSAC generated a composite score for each
variable through summing the question responses (Table 5).

Number of words known was measured at ages 2/3
using the MacArthur-Bates Communicative Development
Inventories-1II shortened version [MCDI-III] (Fenson et al.,
2007). Using a 98-item vocabulary list of words of varying
difficulty parents indicated on a yes or no response format
whether they have heard their child use that word: 0 No; 1
Yes. The measure is then scored by adding the number of
yes responses.

Procedures

To address each research question, a multivariate tests of
means (MANOVA) using mvtest in StataMP 17 was con-
ducted to examine group differences across multiple depen-
dent variables simultaneously (Stata, 2023). MANOVA was
the most appropriate analytical strategy for this study for
two reasons. First, our research questions required com-
parisons across several groups (e.g., boys vs. girls, autistic
vs. non-autistic samples) on multiple outcome variables.
Second, MANOVA reduces the inflation of Type I error
that would result from running multiple separate ¢-tests by
accounting for the correlation structure among dependent
variables and controlling the family-wise error rate. While
exploratory pilot ¢-tests provided preliminary insights, we
selected MANOVA to ensure a more statistically rigorous
and integrated analysis of the outcome variables.

Prior to conducting the MANOVA, we assessed the
key assumptions of the model. Univariate normality was

Table 5 Expressive Language measures

Variable Questions asked to parents
Use of Ges- ® Does this child wave to greet people?
tures at ages @ Does this child pick up objects and give them to
0/1 you?
® Does this child show objects to you without giv-
ing you the object?
® Does this child point to objects?
® Does this child nod his/her head to indicate yes?
Use of Com- e Does this child let you know that he/she needs
munication at  help or wants an object out of reach?
ages 0/1 ® When you are not paying attention to this child,

does he/she try to get your attention?
® Does this child do things just to get you to laugh?
® Does this child try to get you to notice interesting
objects - just to get you to look at the objects, not to
get you to do anything with them?
Use of Sounds
at ages 0/1

® Does this child use sounds or words to get atten-
tion or help?

® Does this child string sounds together, such as
uh oh, mama, gaga, bye bye, bada?

examined for each dependent variable using Shapiro-Wilk
tests and Q-Q plots. While some variables showed mild
deviations, there were no extreme violations. Multivariate
normality was evaluated by inspecting residual plots and
distributional patterns, which were broadly consistent with
this assumption. Homogeneity of covariance matrices was
tested using Box’s M test, which did not indicate statisti-
cally significant differences in covariance structures across
groups. Given these findings, we proceeded with MANOVA.

We also used listwise deletion, the default approach for
mvtest in Stata. Consequently, only participants with com-
plete data for the variables included in each analysis were
retained, resulting in varying sample sizes across variables
and tables (e.g., N for autistic children ranged from 81 to
216 in Table 3). Notably, smaller sample sizes for variables
such as social pretend play at age 3 reflect the fact that these
data were reported by qualified home-based or center-based
carers, rather than parents (Gialamas et al., 2014), limit-
ing the available sample to 1,499 children with valid play
measures. The LSAC dataset does not provide detailed rea-
sons for missing data (Australian Institute of Family Stud-
ies, 2020). We chose not to apply imputation methods due
to the substantial heterogeneity within the autistic popula-
tion, where imputation could introduce randomness and
bias rather than accurately represent individual variability.
Instead, we relied on the complementary nature of practitio-
ner and parent reports to provide a more comprehensive and
nuanced picture of children’s abilities.

Results

Are there any differences between autistic children
and non-autistic children regarding their language
outcomes (joint attention and expressive language)
from birth to ages 2 and 3?

Table 1 demonstrates the mean, standard deviations, and
p-values between categorical and continuous variables for
autistic and non-autistic children. A multivariate test of
means rather than a t-test was chosen because a t-test works
best on normally distributed variables (Kim & Park, 2019),
and the distribution of the variables was uncertain.

Overall, there were statistically significant differences
between autistic and non-autistic children for all variables
regarding joint attention and expressive language, apart
from the ‘use of communication’ variable which was non-
significant (p=.25). In particular, the differences between
autistic and non-autistic children in terms of social pre-
tend play at age 3 and the number of words known at age
3 showed the strongest association (p<.001). On average,
non-autistic children (N=174) knew a total of 54.9 words
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by age 3 whereas autistic children (N=3,295) knew a total
of 41.5 words. However, the standard deviation for autistic
children was higher than the standard deviation for non-
autistic children (26.8 vs. 24.4). As the data is more spread
out from the mean, this suggests that there is more varia-
tion within the autistic children group regarding how many
words are known.

There is also a statistically significant difference between
autistic and non-autistic children regarding use of gestures
at ages 0/1 (p<.01). On average, autistic children (N=214)
are reported by their parents to use fewer gestures than non-
autistic children (N=4,320) (mean=2.8 vs. mean=23.4). The
differences between emotion and use of eye gaze and use
of sounds in autistic and non-autistic children aged 0/1 are
both statistically significant at the p<.05 level. The means
demonstrate that the parents reported less frequent eye gaze
and sounds for autistic children (means=6.5 and 0.6) than
for non-autistic children who were reported to demonstrate
these behaviours more frequently on average (means=6.7
and 0.8) (Fig. 1).

Are there any gender differences?

Table 2 demonstrates the mean, standard deviations, and
p-values between categorical and continuous variables for
autistic and non-autistic children, by gender. To explore
this research question, a multivariate test of means on the
variables was conducted, as done for research question 1.
The if command in StataMP 17 was used to run the analyses
for girls and boys separately so that both autistic and non-
autistic joint attention and expressive language could be
compared by gender. This research question highlighted the

difference in sample sizes, with consistently more autistic
boys than girls sampled for each of the variables. Impor-
tantly, each variable had differing sample sizes, depending
on how many children provided data. The play variables for
example were taken from early childhood centres, so if the
child did not attend one of these centres, then there is no
data available for that child, which is why the sample sizes
for the play variables may be slightly smaller than the other
variables.

Within autistic and non-autistic boys, emotion and use
of eye gaze was statistically significant at the p<.05 level
whereas the girls’ sample of this variable was not statisti-
cally significant. This suggests that the differences in emo-
tion and use of eye gaze between autistic and non-autistic
boys are more significant than the differences in emotion
and use of eye gaze between autistic and non-autistic girls.
However, for the other joint attention variable, social pre-
tend play, the statistical significance for both boys and girls
is the same (p<.001).

In terms of expressive language ability, a similar pat-
tern is observed. For the expressive language variable, use
of gestures, collected when the children were less than one
year old, the differences between autistic and non-autistic
children were statistically significant in the sample of boys
(p<.05), but not in the girl’s sample. It must therefore be
considered that there may be gender differences in the early
expressive language of autistic boys in girls, which will be
discussed in the next section. However, the variable docu-
mented at age 3, number of words known, was statistically
significant at the p<.001 level for both boys and girls. For
both boys and girls, autistic children knew significantly
fewer words than non-autistic children before age 3. The

Emotion and use of eye gaze at ages 0/1

0 0 i
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p<0.001

Use of communication at ages 0/1
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Use of gestures at ages 0/1

Social-pretend play at ages 2/3
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Use of sounds at ages 0/1
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Fig. 1 Are there any differences between autistic children and non-autistic children regarding their language outcomes (joint attention and expres-
sive language) from birth to ages 2 and 3?. Note. Graphs with a blue outline indicate statistical significance
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use of communication and use of sounds variables were not
statistically significant in either sample (Fig. 2).

Between autistic boys and autistic girls are there
any differences in joint attention and expressive
language?

A multivariate test of means on the variables was also con-
ducted to explore this research question. Table 3 demon-
strates the mean, standard deviations, and p-values between
categorical and continuous variables for autistic boys and
girls. However, the sample was reduced to include autistic
children only, in order to compare the outcomes for autistic
boys and girls. The statistical significance of the differences
between autistic boys and girls in terms of joint attention
and expressive language outcomes were very weak. Social
pretend play at age 3 was the only marginally significant
difference, p<.1, with autistic girls having a greater mean on
the social pretend play scores than autistic boys. However,
this finding should be interpreted with caution due to the
small sample size for autistic girls (n=22), which limits sta-
tistical power and reduces the stability and reliability of the
result. The small sample increases the risk of Type II errors
for non-significant findings and means that marginally sig-
nificant results may be fragile. This potential difference has
important implications for autism diagnosis and will be dis-
cussed further in the Discussion section.

None of the other variables for joint attention or expres-
sive language were statistically significant. In the sample
of autistic children identified from the LSAC there were
no statistically significant differences in joint attention and

expressive language between boys and girls from birth to
age 3 (Fig. 3).

Discussion

Overall, the results of this analysis indicate that there is
potential to differentiate between autistic boys and girls
through social pretend play behaviours at age 3. These dif-
ferences were observed despite the small sample size of only
22 girls and the analyses suggested that social pretend play
behaviours may be more important differentiators of autistic
boys and girls than speech or language outcomes. However,
it is critical to acknowledge potential confounding variables
that may influence these findings, such as socioeconomic
status (SES), ethnicity, parental education, and access to
early childhood education settings. These factors may affect
both the expression of behaviors and their observation by
caregivers or educators.

Are there any differences between autistic children
and non-autistic children regarding their language
outcomes (joint attention and expressive language)
from birth to age 3?

There were statistically significant differences between
autistic and non-autistic children for all but one of the
variables regarding joint attention and expressive lan-
guage. The differences between autistic and non-autistic
children in terms of social pretend play at age 3 and the
number of words known at age 3 were most significant of
all the variables. This suggests that these variables may be
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Fig. 2 Are there any gender differences?. Note. Variables with a blue outline indicate statistical significance
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outline indicate statistical significance

important markers for distinguishing between autistic and
non-autistic children. This confirms previous research that
autistic children often engage in less social pretend play
than their non-autistic peers (Humphrey & Symes, 2011;
Schupp et al., 2013). However, ethnic and cultural norms
around play and language use, as well as variations in care-
giver expectations or interaction styles, could influence the
behaviors observed and reported in both autistic and non-
autistic groups. Moreover, prior studies often focused on
adolescents or included only male participants, whereas
the current findings extend these insights to very young
children and include autistic females; addressing a signifi-
cant gap. Importantly, our results support the long-standing
association between language difficulties and autism, and
underline that social pretend play and vocabulary develop-
ment are meaningful markers of developmental divergence.
Still, language exposure, the richness of linguistic environ-
ments, and family SES can dramatically shape these devel-
opmental trajectories and may partially explain observed
differences.

The observed association between joint attention and
expressive language raises questions about causality. Autis-
tic children’s significantly reduced use of words compared
to their TD peers may be linked to fewer opportunities to
engage in social pretend play. Conversely, less involvement
in social pretend play may be associated with fewer oppor-
tunities for expressive language practice or exposure to
new vocabulary. The potential for these bidirectional asso-
ciations, potentially embedded within environmental con-
straints such as limited peer interaction, differential adult
input, or culturally mediated communication styles, compli-
cate any assertions of causation.

@ Springer

Autistic children often struggle with social interac-
tions and may be less comfortable using words to express
themselves; both as key aspects of their autistic identity.
This reflects the model proposed by Humphrey and Symes
(2011), where negative peer interactions reduce motivation
for future interactions, leading to underdeveloped social
skills, which in turn perpetuate negative experiences. Whilst
we cannot determine causation from our results, our find-
ings of reduced vocabulary and expressive language align
with the poorer social skills described in the Humphrey and
Symes model (Appendix A). The implications of our find-
ings in relation to this model are explored further in the fol-
lowing section.

A further important note to take from the analysis for
RQ1 is that both variables are taken from wave two, when
the children are 3 years old. These results therefore con-
firm that distinguishing or identifying autistic traits in the
very early years is increasingly difficult (Camarata, 2014).
However, there are still statistically significant differences
between autistic and non-autistic children for variables
taken from wave one at age 1 for both joint attention and
expressive language outcomes. Thus, there do appear to be
observable, noteworthy differences between these groups
within the first year of life.

Whilst the use of communication variable was the only
non-statistically significant variable, this is not overly sur-
prising, as some of the questions or behaviours asked of in
the questionnaires are slightly out of tune to an infant that is
less than a year old. For example, the question: “Does this
child do things just to get you to laugh?”, may be influenced
not only by the child’s temperament but also the parents’
parenting style and the home environment.
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Are there any gender differences within these
language outcomes (joint attention and expressive
language)?

Autistic girls were compared against non-autistic girls and
autistic boys were compared against non-autistic boys. Both
joint attention measures (emotion and use of eye gaze and
social pretend play) are effective in differentiating autistic
and non-autistic boys. Social pretend play at age 3 is also
effective in differentiating autistic and non-autistic girls.
Therefore, social pretend play may be a differentiating fac-
tor for both boys and girls when seeking to identify autistic
children from early markers. Joint attention measured by
eye gaze at age 1 is less powerful for girls. Emotion and
use of eye gaze is not effective at differentiating between
autistic and non-autistic girls. This is not unexpected, as
the emotional eye gaze measure is very general. Addition-
ally, Jones and Klin (2013) suggested that within the first 6
months of age, autistic boys demonstrate a decline in eye
fixation, whereas non-autistics do not. As Jones and Klin
(2013) used male-only samples, it is important to consider
whether this finding also extends to autistic girls.

Autistic females may be more proficient in learning and
following social cues, as shown through their increased
use of masking (Wood-Downie et al., 2021), including eye
gaze (Whyte & Scherf, 2018). Recording or noticing joint
attention in infants may also be harder to document than in
toddlers because infants have less bodily autonomy. This is
especially relevant when considering the variable require-
ments for the caregivers, as observing something such as
eye gaze within the stressful, busy period of a newborn may
be difficult to observe accurately or consistently.

Furthermore, the social pretend play variable data was
collected from the child’s daycare practitioner. Within child-
care settings, making regular observations of the children
in the setting is often compulsory and part of the everyday
routine, with most providers making written observations
weekly and monthly. Thus, arguably the data collected from
these providers are likely to be accurate, reliable, and easier.
Not only does the child have more bodily autonomy and is
able to be more overt in their social interactions, but notic-
ing and recording such behaviours is a natural part of the
practitioner’s role and expectation, unlike for a new mother.

Social pretend play also requires engagement with a peer,
which is a more explicit behaviour which may make differ-
ences more distinct or identifiable. Girls may therefore need
to be placed in a very social setting to differentiate based
on joint attention. However, access to high-quality early
childcare varies by SES, and cultural attitudes toward early
childhood education may influence whether a child attends
daycare and how much observational data can be collected.

Subsequently, differences in setting and observation fre-
quency may partly explain gendered patterns in the data.

The results from the expressive language outcomes
reveal similar findings, with wave one variables (use of ges-
tures, use of communication, and use of sounds) reflecting
mostly not statistically significant differences. The only sta-
tistically significant wave one variable was use of gestures
in the male sample, suggesting that use of gestures at age
1 may be an effective measure for differentiating autistic
and non-autistic boys. It must therefore be noted that these
measures of early expressive language may not be clear
enough in identifying autistic children in the early years.
This may be partly explained by the parents’ experience as
new parents and their levels of fatigue (Loutzenhiser et al.,
2015), stress (Hughes et al., 2020), and overwhelm (Nys-
trom & Ohrling, 2004), which may impede their ability to
accurately notice or observe the sounds used by their new
baby. Such variables may also be influenced by further con-
founding variables such as ethnic and cultural variations in
infant-caregiver interaction norms.

Importantly, whilst no differences between the genders
were observed at age 3, the differences between the num-
ber of words known for autistic and non-autistic children
were highly statistically significant in both the boy and girl
samples. Thus, expressive language at age 3 does appear to
be an important factor to differentiate between autistic and
non-autistic children, for both boys and girls. This finding
is valuable because it can contribute to better understand-
ing early diagnosis markers for autistic girls, as many of the
other variables do not show statistically significant differ-
ences. This adds to the evidence that diagnosis for autistic
girls is often difficult to achieve accurately and early.

This finding also confirms the diagnostic criteria of
autism such as the general early language delays as a funda-
mental part of the diagnostic criteria, even from the earliest
reports of autism. This variable required the parent to report
how many words they had heard their child use. The focus
is on expressive language and not receptive language. The
variable is not reporting on whether the child understands
and comprehends the words, but rather whether they pro-
duce them and use them. As Baron-Cohen (2010) argues that
“communication is always social” (p.167), it is important to
consider whether the comparatively limited use of language
in autistic children is associated with the social difficulties
that are a core diagnostic criterion of autistic individuals. As
both the joint attention and expressive language variables
were statistically significant between autistic and non-autis-
tic 3-year-olds for both variables, there is an association,
however the study cannot determine the directionality of the
relationship.

Whilst causation cannot be asserted from our results, the
differences in autistic children’s language abilities may be
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associated with the volume of language heard or the qual-
ity of the interactions. For example, if an autistic child has
joint attention difficulties, is less social or does not react in
the way the caregiver expects or desires, then the caregiver
may reduce the amount they interact with that autistic child
or the quality of interactions. As Romeo et al. (2018) sug-
gest, it is not just the amount of language input that matters,
but the quality of interactions, which may be influenced by
broader social, cultural, and economic contexts. Thus, the
difficulties in language use of autistic children may be partly
a result of the poorer quality interactions they engage in,
because of difficulties in joint attention behaviours, but also
may be influenced by unmeasured confounds such as SES
or ethnicity.

There is no scope to address this association in the cur-
rent study, but future research could compare the quality of
interactions between autistic and non-autistic children and
their caregivers to better understand why autistic children
may know fewer words than their non-autistic peers. Future
research could also run regression analyses that control for
SES, as the volume of language heard in early childhood is
proposed to be associated with SES (Hart & Risley, 1995).

Between autistic boys and autistic girls are there
any differences in joint attention and expressive
language?

Social pretend play at age 3 was the only marginally signifi-
cant difference observed. No differences were observed for
any of the other variables. Whilst this may initially imply
that there are no differences in joint attention or expressive
language for boys and girls before age 3, the small number
of autistic girls in our sample reduces the statistical power
of these comparisons, meaning potential differences may
have gone undetected. Therefore, the emergence of a mar-
ginally significant difference in social pretend play is partic-
ularly noteworthy, as it illustrates a trend despite the limited
female sample size. This finding may suggest a robust gen-
der-based difference in social pretend play between autistic
boys and girls. However, with a small sample size, there’s an
increased risk of Type I error (false positive), so the small,
marginally significant difference should be interpreted cau-
tiously and replicated in a larger sample.

With this caution in mind, there are several implications
of this finding. Firstly, social pretend play may be a more
important factor for differentiating autistic boys and girls
than speech or language behaviours. This importance of
this finding is highlighted through such differences being
observed with a small sample of only 22 autistic girls.
Thus, with a larger sample size, these differences may
have been more pronounced. Furthermore, these differ-
ences were observed before 3 years of age, during wave
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two of the LSAC data collection. Since the LSAC’s col-
lection of autism data between 2011 and 2020, the field of
autism research has expanded dramatically with the num-
ber of autism diagnoses also increasing (Fombonne, 2018),
alongside a greater understanding of the gender differences
between the expression of autistic traits in boys and girls
(Lai et al., 2015; Lai & Baron-Cohen, 2015). Thus, if simi-
lar data were to be collected again in future research, there
is a potential for the sample sizes to be greater, as the knowl-
edge of autistic presentation increases.

Secondly, the mean for social pretend play in autistic girls
was higher than for autistic boys, suggesting that autistic
girls engage in more social pretend play than autistic boys.
This follows research that suggests that autistic females
camouflaging or ‘mask’ more frequently (Hull et al., 2017),
partly due to a desire to be liked. Therefore, autistic girls
may engage in more social pretend play as a result of other
social interaction variables such as camouflaging behaviors,
as they copy the common behaviors of others in the social
context. This follows results of Dean et al. (2017) who
reported that autistic boys tended to play alone, whereas
autistic girls would maintain proximity to peers as a form
of camouflaging.

Another potential social interaction variable that could
expand our understanding beyond social pretend play is
initiation strategies. Within the literature on social pretend
play, Luo et al. (2022), in a gender-mixed sample of TD
2-year-olds, found that while boys’ successful social pre-
tend initiations were variable, girls’ initiation behaviors
were more consistent. This suggests that boys and girls may
approach social play interactions differently. For example,
Luo et al. (2022) also observed improvement in initiation
strategies over time, indicating developmental growth in
social competence. In light of our preliminary finding that
autistic girls may engage in more social pretend play than
autistic boys, another possible social interaction variable is
modeling: autistic girls may be more likely to observe and
model the successful social strategies of their peers. This
modeling may allow them to more effectively participate in
play, in contrast to autistic boys who may be less inclined or
able to adopt these strategies.

An additional social interaction variable to consider in
regard to gender differences is social competence, with
a recent meta-analysis reporting a positive association
between pretend play and social competence (van Smits-
Der Nat et al., 2024). Our findings may reflect this link, as
autistic girls are frequently reported to exhibit higher levels
of social awareness than autistic boys, often attributed to
their increased use of social modelling and masking behav-
iors (Hull et al., 2017; Attwood, 2006; Wood-Downie et
al., 2021). These masking behaviors may support greater
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engagement in social pretend play among autistic girls, as
observed in our study.

Motivational and social reciprocity variables may also
help explain the gender differences in play. Westby (2022)
and Fantasia et al. (2024) propose that reduced motivation
to engage socially may contribute to differences in autis-
tic children’s play behaviors. Importantly, autistic girls
may be more socially motivated than boys, with a stronger
desire to initiate and maintain social relationships (Hiller et
al., 2014). This heightened motivation may underpin their
greater involvement in social pretend play, consistent with
our findings. Additionally, autistic girls’ potentially higher
social motivation may stem from gendered expectations of
behavior or different reinforcement mechanisms from care-
givers and educators.

Additionally, while Fedewa et al. (2024) noted that autis-
tic children’s play is often stereotyped or repetitive, Bour-
son and Prevost (2022) suggest that the restricted interests
of autistic girls are more likely to be perceived as socially
acceptable or “quirky.” This perception may afford autistic
girls more opportunities for peer inclusion, allowing their
solitary or interest-based play to more easily transition into
socially shared pretend play. This could further contribute
to the higher frequency of social pretend play observed in
autistic girls in our study.

A further social interaction variable to consider is the
use of non-verbal cues, such as gestures. Rynkiewicz et al.
(2016) concluded that autistic girls may demonstrate more
nonverbal communication behaviours than boys, which they
suggest may be a facet of female camouflaging trends in
autistic girls, as gestures are more frequent in neurotypicals
(McKern et al., 2023). For our current findings, considering
the variable of gestures could add an extra element of expla-
nation for why social pretend play may be more frequent
in autistic girls, as gestures, as opposed to eye-contact, are
suggested to be used by autistic children to engage in suc-
cessful joint attention during play (Yurkovic-Harding et al.,
2022). Gestures are typically considered an important part
of pretend play, with participants needing to use actions to
demonstrate what they are pretending (for example, riding
a bike or drinking a cup of tea). Therefore, children who
employ more gestures as a form of communication may par-
ticipate in more social pretend play. However, this analysis
did not control for potential confounds such as SES, cultural
background, and environmental support, which influence
both opportunities for and styles of communication.

Taken together, these findings suggest that autistic girls’
greater engagement in social pretend play may be driven
by a combination of social modelling, heightened social
motivation, and the socially permissible nature of their play
interests, all of which may differentiate their developmental
pathways from those of autistic boys.

Another consideration is whether the small sample size
was partly influenced by the number of autistic children
who attend daycare settings. Several lines of research have
indicated that autistic children often struggle or feel over-
whelmed in mainstream learning contexts (Goodall, 2018),
with school refusal in autistic children a common occur-
rence (Totsika et al., 2020). Whether the same applies to
early years education is uncertain, but the implication of
research with older autistic individuals is that autistic chil-
dren may struggle to adapt to an education setting and may
therefore be more likely to stay at home or only attend part-
time. If autistic boys are underrepresented in daycare con-
texts due to greater difficulty adapting to structured social
environments, the dataset may disproportionately reflect
those autistic children, especially girls, who are better able
to mask or adapt, thereby skewing the apparent gender dif-
ferences. If this is the case, then the data collected regarding
social pretend play is limited because of this variable being
collected by daycare practitioners. However, the sample
sizes decrease for both autistic and non-autistic children for
this variable. Whilst the ratios of non-autistic to autistic chil-
dren increase slightly, it is unclear whether these differences
are statistically significant without running further analyses.

Implications for theory and practice

The findings of this study imply empirical support for the
cyclical model of social development proposed by Hum-
phrey and Symes (2011), in which early negative peer expe-
riences reduce social motivation, leading to poorer social
skills, which in turn perpetuate peer rejection and further
social withdrawal. This cycle may be particularly salient in
the context of early childhood, where foundational skills in
joint attention, expressive language, and social pretend play
are first emerging.

Our results indicate that differences in social pretend
play and expressive language may already be evident by
age 3, with autistic children, especially boys, engaging less
frequently in socially reciprocal play. This reduced engage-
ment may limit opportunities to practice and develop social-
cognitive and communication skills, potentially reinforcing
the kind of developmental loop Humphrey and Symes
describe (Appendix A). Importantly, our data extends the
model by suggesting this cycle may begin much earlier than
previously considered and may manifest differently across
genders.

For autistic girls, higher levels of social pretend play
suggest a potential protective factor, possibly facilitated
by masking or greater social motivation. While this might
delay diagnosis, it may also buffer against the negative
cycle of social exclusion. In contrast, autistic boys may be
more vulnerable to early social disengagement, reinforcing
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the importance of targeted early interventions that promote
joint attention, play skills, and expressive communication.
From an educational perspective, these findings are
important because they can facilitate and support the con-
struction of a developmentally informed education system
and early intervention. The outcomes observed at ages 2 and
3 were often more statistically significant than those col-
lected at ages 0 and 1. This would suggest that practitioners
working in early years settings are in a prime position to
make key observations of the child’s development, espe-
cially in social play. If early years practitioners can make
these observations effectively, they can provide educators in
schools with more useful information about the child, which
can then facilitate and influence the support available for
that child when beginning school. If educators can be aware
of these differences in early autism markers, such as those
reported in social pretend play, they can make recommenda-
tions in terms of support and potential diagnosis pathways.

Limitations

However, these implications need to be considered within
the limitations of this study.

Firstly, the small sample size of autistic girls (n=22)
significantly restricts the generalizability of the results.
While the finding of marginally significant differences in
social pretend play between autistic boys and girls by age
3 is noteworthy, it must be interpreted with caution. The
small sample size increases the risk of Type I error and
limits the robustness of the observed effect. Although the
emergence of such differences despite the small sample
suggests a potentially important distinction, future studies
should include larger and more diverse samples, potentially
from multiple cohorts or international datasets, to enhance
robustness. This is necessary to validate whether social pre-
tend play is a more reliable differentiator of autistic boys
and girls than speech or language behaviours.

Secondly, while the use of multivariate tests of means
(mvtest) was appropriate for this analysis, the study’s con-
clusions would benefit from further validation using alter-
native statistical methods. In future work, approaches such
as regression analysis or structural equation modelling
could provide more nuanced insights into the relationships
between the variables and strengthen the overall reliability
of the findings.

Thirdly, the exclusive use of data from Australian chil-
dren (The LSAC) may introduce cultural biases, as early
childhood development, educational contexts, and social
norms can vary across countries. These cultural differences
may influence caregiver perceptions, child behaviour, and
diagnostic practices. As such, caution should be exercised
in generalising the findings to non-Australian populations.

@ Springer

Additionally, this analysis did not consider ethnicity or SES.
Even within the Australian population, there are likely to be
groups that are excluded from the data, such as indigenous
children, as well as children who do not attend daycare set-
tings. Thus, the data collected may not accurately represent
the autism behaviours of the whole population, but only
a subset. Future research should therefore seek to include
additional information about the heterogeneity or homoge-
neity of the study children, to improve understanding of bias
within the sample outside of gender.

Considering the cultural context may also be particularly
important in this study context, as some variables relied on
caregiver-reported data, which is inherently subjective and
vulnerable to recall bias. Factors such as parental stress,
fatigue, cultural expectations and individual interpretation
of questionnaire items may influence reporting accuracy.
Interpreting and applying our findings should therefore be
done with an awareness of these potential sources of bias.

Furthermore, the identification of autistic children was
also based on parent-reported measures (diagnoses) when
children were between 7 and 15 years old. While using
prospective data on early behaviors prior to diagnosis is
a strength, especially when considering the potential for
underdiagnosis of autistic girls, the reliance on later parent-
reported diagnosis (rather than direct clinical confirmation
for the study’s grouping) can also introduce further limita-
tions. As diagnoses were not clinically confirmed within the
study, they may therefore be affected by parental misreport-
ing, recall inaccuracies, or the aforementioned sources of
bias such as family culture.

Therefore, future studies should explore variables such
as social pretend play across culturally and socioeconomi-
cally diverse populations, with a consideration of official
diagnostic measures to determine whether observed gender
differences and developmental patterns are consistent across
contexts.

Conclusion

A strength of this study is its longitudinal data and prospec-
tive design, which is important because autism is typically
diagnosed beyond infancy and even later in females. By
identifying autistic participants later in childhood and ret-
rospectively examining their data collected during infancy,
this study captures early developmental information that
studies relying solely on infants already diagnosed with
autism would miss.

By using a statistical analysis of the LSAC dataset, this
study as found marginally significant differences between
autistic boys and autistic girls social pretend play behav-
iours by age 3. This is important because the girls’ sample
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was small (n=22), so finding such a trend suggests that this
differentiation is noteworthy. Social pretend play may there-
fore be a more important factor for differentiating autistic
boys and girls than speech or language behaviours.

Our findings underscore the need for early identification
strategies that incorporate social pretend play observations,
as well as interventions designed to interrupt the negative
feedback loop by enhancing peer interaction experiences
during critical developmental windows. Recognizing and
addressing gendered patterns in these behaviours may also
improve diagnostic accuracy and support more individual-
ized approaches to intervention.

Future diagnostic criteria should consider social pretend
play as an important area to emphasize in young children,
especially in girls who may not display other autistic traits
or diagnostic criteria as obviously as boys.

Appendix
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