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Abstract
Relatively few studies have examined gender differences in infants and toddlers, and most focus on clinically referred 
samples or high-risk infant cohorts. The current study aimed to examine gender differences in early autism manifestations 
and cognitive development in a community-ascertained sample. In total, 46 males and 21 females with ASD were seen at 
approximately 24 and 48 months of age. No significant gender differences were observed on overall cognitive ability, verbal 
skills, non-verbal skills, overall autism severity, or restricted repetitive behaviours. However, females were found to exhibit 
more social communication impairments than males. These findings may indicate that female toddlers with less severe or 
different, social communication impairments may be more likely to be missed during routine surveillance during toddlerhood.
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Introduction

Gender estimates have remained stable in autism spectrum 
disorder (ASD), ranging between 3 and 4 males for every 
female (Baio 2012; Fombonne 2009; Bryson and Smith 
1998; Baxter et al. 2015; Lotter 1966; Wing 1981). However, 
the gender ratio has been noted to be different among those 
with an intellectual disability (1.31–1.95:1) versus those 
with average intelligence (4.4–5.5:1) (Fombonne 2005; 
Tsai and Beisler 1983). Due to the large disparity in preva-
lence between the genders, differences between males and 
females with ASD have long been of interest. However, most 
of the older studies examining gender difference in ASD 
have focused on school-aged children who were traditionally 
diagnosed during their childhood years (Lord et al. 1982; 
Solomon et al. 2012; Volkmar et al. 1993; McLennan et al. 
1993; Mandy et al. 2012; Banach et al. 2008). Advances in 
understanding the early autism phenotype has meant that 

children can now be successfully identified and diagnosed 
in toddlerhood (Barbaro and Dissanayake 2009, 2013; 
Clifford and Dissanayake 2008; Landa and Garrett-Mayer 
2006; Osterling et al. 2002; Ozonoff et al. 2010; Young et al. 
2003), with diagnoses remaining stable over time (Barbaro 
and Dissanayake 2016; Clark et al. 2017). However, despite 
progress in understanding the early manifestations of autism, 
few studies to date have investigated gender differences in 
infants and toddlers.

Carter et al. (2007) were amongst the first to investi-
gate gender differences in cognitive abilities and autism 
manifestations in toddlers with ASD. In a clinical sample 
of 68 males [M (SD) = 28.4 (3.5) months] and 22 females 
[M (SD) = 28.1 (3.9) months], they found lower scores in 
females than males in motor development, adaptive behav-
iour, and emotional development. However, females had bet-
ter visual reception abilities than males, contrary to findings 
among older age groups (Lord et al. 1982; Volkmar et al. 
1993). It is important to note, nonetheless, that these gen-
der differences were minimal, with no other differences in 
cognition. Subsequent research examining cognition in tod-
dlers with ASD has found no difference in the developmental 
profile of males and females in clinical (Sipes et al. 2011; 
Hartley and Sikora 2009) or community samples (Westman-
Andersson et al. 2013).

The findings regarding gender differences in core autism 
symptoms in toddlers are more varied. Carter et al. (2007) 
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found no significant gender differences in these symptoms 
in their clinical sample of toddlers with ASD, using the 
Autism Diagnostic Observation Schedule (ADOS; Lord 
et al. 2000) and the Autism Diagnostic Interview-Revised 
(ADI-R; Lord et al. 1994a). Similarly, Westman-Andersson 
et al. (2013) found no gender differences in autism mani-
festations in a smaller community sample of toddlers (20 
males, 20 females, 21–45 months) matched on age and cog-
nition, using the ADOS. A recent study by Reinhardt et al. 
(2015) also reported no difference in core autism symptoms 
in a large sample of young children with ASD ascertained 
through paediatric community screening, younger siblings of 
children with ASD, and other children referred due to devel-
opmental concerns [234 males, 54 females; M (SD) = 28.09 
(12.30) months].

Some studies have reported gender differences in autism 
symptoms in their young samples. Hartley and Sikora (2009) 
found that young males with ASD within a clinical sample 
[n = 157, M (SD) = 35.51 (7.09) months] had significantly 
more RRBs than females [n = 42, M (SD) = 35.98 (7.29) 
months], while females showed better social communication 
skills. Similarly, Sipes et al. (2011) also found that males 
with ASD within a clinical sample exhibited more RRBs 
compared to females with ASD. These mixed findings may 
be a result of studies examining gender differences in young 
children with ASD across broad age ranges whereby gender 
differences may be confounded by developmental effects.

To date two studies have utilised high-risk infant 
cohorts to examine gender differences among young chil-
dren with an older sibling with ASD. The high-risk infant 
cohort model allows the investigation of the development 
of ASD among infants at a higher risk of developing ASD. 
Chawarska et al. (2016) investigated gender differences 
in social attention in sample of 101 “high-risk” siblings 
(71 males and 31 females) and 61 low risk infants (32 
males and 29 females). Social attention was assessed at 
6 and 12 months of age. It was observed that the female 
infants spent significantly more time than their male coun-
terparts attending to social scenes and faces. Moreover, the 
high-risk females also spent more time attending to social 
stimuli than their low risk female counterparts. Increased 
attention to social stimuli was also associated with fewer 
ASD symptoms at 24 months among the high-risk group 
for both genders. Similarly, Zwaigenbaum et al. (2012) 
observed a female advantage in social and communication 
scores measured by the ADI-R, and on the socialisation 
and daily living skills subscales on the Vineland Adaptive 
Behaviour Scales when examining a sample of high and 
low risk children at 3 years of age [M (SD) = 38.1 (2.5) 
months]. It was also found that females in all three groups 
(high risk ASD, high-risk non-ASD, and low risk) had 
lower scores on the ADOS severity metric compared to 
their male counterparts. The results from these two studies 

illustrate that females with ASD may exhibit superior 
social skills compared to their male counterparts, which 
in turn may result in fewer ASD symptoms. However, there 
is growing evidence that the genetic mechanisms underly-
ing multiplex and simplex ASD are different (Sebat et al. 
2007; Campbell et al. 2006; Christian et al. 2008; Itsara 
et al. 2010). Therefore, results attained from high-risk 
infant cohort studies may not provide results reflective of 
the entire ASD spectrum.

One study has examined gender differences longitudi-
nally in a clinically referred sample of 30 male and female 
children with ASD, aged between 2 and 5 years, across two 
time points (Posterino et al. 2015). No gender differences 
were found in core autism manifestations at either point in 
time. At the initial assessment, females had significantly 
lower cognition scores compared to males, but both genders 
improved over time with no significant difference between 
genders at follow-up. However, as Postorino et al. (2015) 
examined a clinically referred sample, it is difficult to draw 
conclusions regarding general population with ASD .

Methods of recruitment can have a significant impact 
on the generalisability of results between studies. A recent 
study conducted by Sacrey et al. (2017) examined differ-
ences between children recruited through a high-risk sib-
ling study and those recruited through a community referral 
programme. It was found that those in the high-risk sib-
ling cohort had better adaptive behaviour and less severe 
social-communication impairments compared to the com-
munity referral group. This result illustrates the importance 
of considering sampling bias when recruiting participants. 
The advantage of utilising a sample of children ascertained 
via prospectively identified, low-risk, community-based 
screening is that these samples are not subject to the biases 
inherent in high-risk and clinical cohorts. Therefore, the 
examination of these community-based cohorts allows for 
better extrapolation of findings to the general ASD popula-
tion. Furthermore, limited longitudinal research has been 
conducted examining the early developmental trajectories of 
males and females with ASD, and no studies have examined 
these trajectories within a community-based sample.

The aim in the current study was to examine gender dif-
ferences in early autism manifestations and cognitive devel-
opment in a community-ascertained sample of children with 
ASD from 24 to 48 months of age. Based on the existing lit-
erature, we predicted no significant differences in the cogni-
tive profiles between males and females with ASD over time, 
but expected both groups to improve in cognition between 
the two time points based on the expected receipt of early 
intervention (Vivanti and Dissanayake 2016; Vivanti et al. 
2014; Anderson et al. 2007). Based on the mixed findings 
to date on gender differences in autism symptoms (Char-
man et al. 2005; Gotham et al. 2012; Lord et al. 2012a), 
no directional hypothesis was proposed. However, it was 
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expected that autism severity would remain stable over time 
(Shumway et al. 2012; Gotham et al. 2012).

Method

Participants

Participants were drawn from a larger, community-based 
study known as the Social Attention and Communication 
Study (SACS; Barbaro and Dissanayake 2010), in which 
children were referred for a developmental assessment by 
their Maternal and Child Health (MCH) nurse, following 
identification of early markers of ASD. All children were 
seen and followed-up by the SACS team at the Child Devel-
opment Unit (CDU), La Trobe University. The clinicians 
were trained to research reliability on both the ADOS and 
ADI-R. Participants were initially seen for a diagnostic 
assessment during toddlerhood at approximately 24-months 
of age. A diagnostic decision was made based on informa-
tion obtained from the ADOS and ADI-R in combination 
with clinical judgement. Participants were invited to attend 
a follow-up assessment approximately 24 months later. In 
total, 46 males and 21 females with ASD were seen at both 
baseline, during toddlerhood, and pre-school age. However, 
as it was not possible to complete the non-verbal cognitive 
scales for one female at follow-up, due to behavioural dif-
ficulties during the assessment, the analyses examining non-
verbal cognitive development included only 20 females.

Measures

Mullen Scales of Early Learning (MSEL; Mullen 1995)

Four of the MSEL subscales were administered to each par-
ticipant: fine motor, visual reception, receptive language, 
and expressive language. Developmental quotients (DQ) 
were calculated for each subscale by dividing the partici-
pant’s chronological age by their estimated age equivalent on 
each subscale. Verbal and Non-verbal DQs were calculated 
by averaging the two individual verbal and nonverbal DQs. 
An overall developmental quotient was also calculated by 
averaging the four individual developmental quotients.

Autism Diagnostic Observation Schedule-Generic (Ados-G; 
Lord et al. 2000) and Autism Diagnostic Observation 
Schedule-2 (Ados-2; Lord et al. 2012b)

Both the ADOS-G and ADOS-2 are semi-structured, stand-
ardised assessments of social interaction, communication, 
play, and imaginative use of materials, administered to indi-
viduals suspected of having ASD. As participants that com-
prise the sample were seen across a number of years, they 

were assessed in the clinic using a mixture of the ADOS-G 
and ADOS-2. To enable comparison of symptom severity 
across the differing ADOS versions and modules, Gotham 
et al. (2006) revised “Social Affect” (SA) and “Restricted 
and Repetitive Behaviours” (RRB) algorithm scores were 
calculated. These total scores were then converted into 
comparison scores for the both the individual SA and RRB 
domains, based on algorithms by Hus et al. (2014). A total 
severity score was also calculated based on the comparison 
score matrices by Gotham et al. (2009).

Procedure

Ethical approval for the study was obtained from the La 
Trobe University Human Ethics Committee, and all parents 
provided informed consent to participate in the project. Par-
ents attended the CDU where the ADOS-G/ADOS-2 and 
MSEL were administered by trained clinicians with research 
reliability. Parents were also interviewed using the ADI-R 
(Lord et al. 1994b) by an experienced clinician. Diagnos-
tic decisions were determined using these tools in combi-
nation with clinical judgement. Parents were recontacted 
and invited to participate in a follow-up assessment, which 
involved the administration of the same assessment tools at 
preschool age.

Results

At the baseline assessment, children were aged between 23 
and 33 months of age [males: M (SD) = 25.1 (1.8) months; 
females: M (SD) = 26.2 (2.7) months]; they were between 36 
and 59 months of age at the follow-up assessment [males: 
M (SD) = 49.3 (4.2) months; females: M (SD) = 48.7 (4.0) 
months]. Independent samples t tests indicated no significant 
differences between the males and females on chronological 
age at baseline, t (28.2) = − 1.69, p = .102, or follow-up, t 
(65) = .562, p = .576. The average amount of time between 
the two assessments was 23.6 months, with no difference 
between the genders, t (65) = 1.38, p = .173.

Exploratory bivariate correlation analyses were con-
ducted to examine the relationships between cognition and 
autism severity at each age within the male and female 
samples. Values above .33 were considered meaningful, 
regardless of significance, which accounts for 10% of the 
variance. Table 1 presents the results from this analysis with 
the baseline data presented above the line and the follow up 
data below the line.

A slightly different pattern for the two genders emerges 
when examining the relationship between cognition and 
autism manifestations. At the initial assessment, cogni-
tion and autism manifestations were not strongly related 
among either males or females. However, at the follow-up 
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assessment, there were moderate to strong negative asso-
ciations between all ADOS and MSEL variables among 
the male participants. For the female participants, the only 
meaningful association was between SA and verbal DQ 
(r = − .381).

The cocor package for statistical comparison of depend-
ent correlations (Diedenhofen and Musch 2015)was used 
to calculate if there was a significant difference in the cor-
relation between autism severity and overall cognition at 
baseline compared to follow-up within each gender. Among 
males, the association between autism severity and overall 
cognition was significantly stronger at follow-up compared 
to baseline (z = 2.25, p = .025). There was no significant 
difference between baseline and follow-up for females 
(z = .976, p = .329).

Cognitive Development

A 2 (Gender) × 2 (Time) repeated measures ANOVA con-
ducted on overall DQ showed no differences between males 
and females, F (1, 64) = .335, p = .565, η2 = .005 (Fig. 1).
There was a significant main effect of Time, such that both 
groups improved in their overall DQ from baseline to follow-
up, F (1, 64) = 14.70, p < .001, η2 = .187, and the interaction 
was not significant, F (1, 64) = .121, p = .729, η2 = .002.

Two 2 (Gender) × 2 (Time) repeated measures ANO-
VAs were conducted to examine whether there were any 
significant differences between male and female partici-
pants on their verbal or non-verbal DQs. There was no 
main effect of Gender on non-verbal DQ, F (1, 64) = .351, 
p = .556, η2 = .005, or verbal DQ, F (1, 65) = .180, p = .673, 
η2 = .003. In addition, there was no change between the two 
time points for non-verbal DQ, F (1, 64) = .001, p = .973, 
η2 < .001. However, there was a significant increase in ver-
bal DQ between the two time points, F (1, 65) = 48.51, 
p < .001, η2 = .427, such that verbal DQ was higher at fol-
low up compared to the initial assessment. The interaction 
effects between Time and Gender was not significant for 

either non-verbal DQ, F (1, 64) = .051, p = .822, η2 = .001, 
or verbal DQ, F (1, 65) = .263, p = .610, η2 = .004.

Autism Manifestations

The repeated measures ANOVA on autism severity revealed 
no reliable difference between the genders, F (1, 65) = 3.01, 
p = .088, η2 = .044, although there was a slight trend toward 
females having higher severity scores than males (Fig. 2). 
There was a significant change in autism severity between 
the two time points, F (1, 65) = 14.03, p < .001, η2 = .178, 
such that autism severity decreased at the follow-up assess-
ment compared to baseline. The interaction effect was not 
significant, F (1, 65) = .045, p = .832, η2 = .001.

The individual ADOS subscales were also analysed for 
gender differences using two repeated measures ANOVAs. 
There was a significant gender difference with a medium 
effect size on the SA subscale, F (1, 65) = 4.61, p = .036, 
η2 = .066, but not the RRB scale, F (1, 65) = .001, p = .970, 
η2 < .001. As apparent in Table 1, females had more SA 
symptoms compared to males. Both the SA and RRB scores 
were significantly lower at the follow up assessment com-
pared to baseline, F (1, 65) = 7.22, p = .009, η2 = .100 and F 
(1, 65) = 6.81, p = .011, η2 = .095 respectively. There was no 
significant interaction effect for either SA, F (1, 65) = .150, 
p = .700, η2 = .002, or RRB scores, F (1, 65) = 2.79, p = .099, 
η2 = .041.

Discussion

The aim in this study was examine gender differences in cog-
nition and autism manifestations among young children with 
ASD from 24 to 48 months of age who had been ascertained 
from a community-based sample. This is the first study to 
examine gender differences across time in a community-
based cohort. Consistent with the previous literature (Solo-
mon et al. 2012; Hartley and Sikora 2009; Sipes et al. 2011; 

Table 1  Bivariate correlations between dependent variables, separated by gender

Baseline data is presented above the line, and follow-up data below the line
DQ developmental quotient, SA social affect, RRB restricted and repetitive behaviours
*p < .05, **p < .001

Male Female

1 2 3 4 5 6 1 2 3 4 5 6

1.Non-verbal DQ – 0.553** 0.860** − 0.265 0.033 − 0.150 – 0.545* 0.861** − 0.301 0.202 − 0.062
2.Verbal DQ 0.804** – 0.901** − 0.269 − 0.128 − 0.254 0.893** – 0.896** − 0.108 0.247 0.054
3.Overall DQ 0.947** 0.953** – − 0.303 − 0.061 − 0.234 0.974** 0.972** – − 0.225 0.257 < 0.001
4.SA − 0.493** − 0.421** − 0.480** – 0.160 0.861** − 0.196 − 0.381 − 0.302 – 0.460* 0.916**
5.RRB − 0.508** − 0.391** − 0.472** 0.509** – 0.534** − 0.179 − 0.203 − 0.251 0.298 – 0.670**
6.Severity − 0.611** − 0.484** − 0.575** 0.911** 0.711** – − 0.194 − 0.326 − 0.287 0.951** 0.478* –
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Westman-Andersson et al. 2013) and the study hypothesis, 
no significant gender differences were observed on overall 
cognitive ability, or on verbal and non-verbal ability.

In line with Postorino et al. (2015) and our hypothesis, 
both male and female children improved in their overall cog-
nition from baseline (24-months) to follow-up (48-months), 
with this change over time appearing to be largely driven 
by an improvement in verbal ability. No change was seen 
in the groups between the two time points on non-verbal 
ability. For both genders, verbal ability was lower at both 
time points than non-verbal ability, consistent with previous 
findings (Hartley and Sikora 2009; Carter et al. 2007). The 
improvement in verbal skills across the two time-points sup-
ports previous literature that has found improvements over 
time among children with ASD in receipt of early interven-
tion, which tends to have marked effects on verbal ability 
in particular (Vivanti and Dissanayake 2016; Vivanti et al. 
2014; Anderson et al. 2007).

In regards to autism manifestations, no significant dif-
ference was found between males and females on overall 
autism severity or on RRBs, as measured by the ADOS. 
This finding contradicts some previous research reporting 
that males have significantly higher levels of RRBs com-
pared to females. However, most of the research conducted 

in this area has examined older children with ASD (Lord 
et al. 1982; Mandy et al. 2012; McLennan et al. 1993; Solo-
mon et al. 2012; Supekar and Menon 2015). To date only 
two studies have found higher RRBs among male toddlers 
with ASD (Hartley and Sikora 2009; Sipes et al. 2011). The 
current finding is supported by four previous studies that 
also noted no differences in RRBs between male and female 
toddlers with ASD (Carter et al. 2007; Reinhardt et al. 2015; 
Postorino et al. 2015). Interestingly a meta-analysis found 
that the gender difference in RRBs does not become apparent 
until 6 years of age (Van Wijngaarden-Cremers et al. 2014), 
suggesting that the children in the current study may be too 
young to observe any gender difference in the manifesta-
tions of RRBs. In addition, it has been argued that females 
with ASD may experience RRBs outside the realm of what 
is captured by the diagnostic criteria, which is mainly based 
on research conducted on males with ASD (Mandy et al. 
2012; Hull et al. 2016; Hiller et al. 2014, 2016; Sutherland 
et al. 2017).

The young female children with ASD in the current 
study exhibited more deficits in social affect compared 
to their male counterparts. This finding is consistent with 
those of McLennan et al. (1993) and Banach et al. (2008) 
who both observed more communication difficulties 

Fig. 1  Developmental quotients 
(DQ) from the Mullen Scales 
of Early Learning (MSEL) pre-
sented by gender and time point
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among school-aged females with ASD. However, the liter-
ature examining young children with ASD is more varied. 
Some studies found no gender difference in social com-
munication (Carter et al. 2007; Westman-Andersson et al. 
2013; Reinhardt et al. 2015; Sipes et al. 2011), two found 
that females had superior social communication skills 
(Hartley and Sikora 2009; Zwaigenbaum et al. 2012), and 
one showed enhanced social attention among high-risk 
female toddlers (Chawarska et al. 2016).

Children were referred to the current study by their 
Maternal and Child Health nurse, following routine sur-
veillance and identified as “at risk” on the SACS tool (Bar-
baro and Dissanayake 2010, 2013). It is possible that this 
referral process may have been subject to a gender bias. 
Previous research has identified that females with ASD 
are often diagnosed later than males (Begeer et al. 2013; 
Rivet and Matson 2011; Holtmann et al. 2007), and tend 
to be referred for other comorbid conditions rather than 
an ASD assessment (Holtmann et al. 2007; Mandy and 
Tchanturia 2015; Kopp and Gillberg 1992). Therefore, it is 
possible that the female toddlers in the current study were 
those that presented with more severe social communica-
tion difficulties, which are typically considered consistent 
with a diagnosis of ASD.

The finding that females with ASD were more impaired in 
their social communication skills in this community-based 
sample is consistent with the theory that females with ASD 
might exhibit social camouflaging skills and thus are less 
readily identified by standard assessment techniques. The 
social camouflage theory was proposed to help explain the 
large gender ratio in ASD diagnosis of 3–4:1 (Wing 1981; 
Attwood 2007). Research examining this theory has found 
school aged females are more likely to integrate their ver-
bal and non-verbal behaviours (Hiller et al. 2014), use ges-
tures to facilitate their communication (Rynkiewicz et al. 
2016), and engage in a reciprocal conversation (Hiller et al. 
2014). Adolescent females with ASD are also more likely 
to have better friendships than males (Head et al. 2014), and 
adult females show fewer autism features in social contexts 
(Lai et al. 2011). One study examining pre-diagnosis con-
cerns also found that caregivers reported that females aged 
between 6 and 17 years were able to engage in complex 
imitation and presented with different restricted interests 
compared to males (Hiller et al. 2016). It is unlikely how-
ever, that toddler females with ASD would have the neces-
sary social skills to engage in social camouflage. However, 
it is interesting to note that Chawarska et al. (2016) recently 
found that ‘high risk sibling’ females exhibit more attention 

Fig. 2  Autism Diagnostic 
Observation Schedule (ADOS) 
comparison scores presented by 
gender and time point
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to socially related stimuli than their male counterpart within 
the first year of life. Taken together, the results from the cur-
rent study may suggest that females with more social com-
munication difficulties are more readily identified through 
community surveillance prior to 24 months of age, although 
this cannot be conclusively determined without follow-up 
studies comparing the genders through different sampling 
methods.

This is the first study to find that toddler females with 
ASD exhibit more social communication impairments than 
males with ASD. A strength of this study is that the com-
munity-based cohort was recruited through ongoing surveil-
lance of their social attention and communication behaviours 
by trained nurses (Barbaro and Dissanayake 2010; Barbaro 
et al. 2011). This is also the first study to investigate gen-
der differences across time within a community sample. 
The current finding that the greater severity in social affect 
among females remains from toddlerhood to preschool age is 
one that requires further investigation and replication across 
different sampling methods.

Indeed, the change in autism symptoms overtime runs 
counter to our hypothesis that these would remain stable 
over time. That is, the overall severity score on the ADOS 
was significantly lower at the follow-up assessment com-
pared to baseline for both genders. This same pattern was 
also observed for each of the individual social affect and 
RRB subscales, suggesting an improvement in autism sever-
ity over time. This finding contrasts with Postorino et al. 
(2015), who found no difference across time in autism sever-
ity on the ADOS. However, the ages of the children exam-
ined by Postorino et al. (2015) ranged from 2 to 5 years at 
baseline and were a clinically referred sample whereas the 
current study utilized a community-based sample diagnosed 
with ASD by 2-years of age. The observed improvement in 
ADOS scores may suggest that early identification, in facili-
tating access to early intervention, significantly influenced 
the core autism manifestations, as was the case for cogni-
tion. Together with the improvements in verbal cognition 
over time, these findings provide support for the benefit of 
early identification for both males and females with ASD. 
However, as the current study did not aim to investigate the 
impact of early intervention, this discussion must remain 
tentative.

Consistent with previous research, an inverse relationship 
was found between cognitive ability and autism symptoms 
(Skuse et al. 2009). However, it is of interest that this asso-
ciation was not significant among males or females when 
they were 2-years of age. By preschool age, this relationship 
was evident between all the cognition and autism variables 
in males. Among females, only the SA subscale was mean-
ingfully associated with verbal ability at follow-up. Thus in 
both genders, the inverse association between cognition and 
autism severity became stronger over time, despite improved 

cognition and symptom severity at follow-up. This finding 
supports the suggestion that social communication deficits 
early in development impacts input from the environment, 
affecting learning and subsequent cognitive development 
(Vivanti et al. 2013). Further, it appears that this association 
is stronger among males than females, although the smaller 
sample size of females may have influenced this finding, 
which calls for replication.

It is important to acknowledge the limitations in the 
current study. In a recent meta-analysis, Hull et al. (2016) 
argued that in order to accurately assess gender difference 
in ASD it is necessary to also examine a group of typically 
developing children. Inclusion of this latter group allows 
researchers to tease apart the difference between ‘typi-
cal’ gender differences and gender differences specifically 
associated with ASD. As the current study did not include 
a matched typically developing sample, we are unable to 
comment on the whether the difference between the genders 
found here are typical of those observed among children 
without ASD. Further research is required to accurately 
characterise the developmental pathways of males and 
females with ASD and without ASD.

An additional limitation was the relatively small sam-
ple of participants, particularly for the females, which was 
then amplified due to attrition at follow-up. In the only other 
follow-up study of gender differences to date, Postorino et al. 
(2015) had a slightly larger sample of 30 females with ASD 
from baseline to follow-up. However, as noted earlier, the 
ages of the children in their study ranged between 2 and 
5 years of age at baseline. The current study examined lon-
gitudinal gender differences in a sample of 48 males and 21 
females who were within a narrow age range at both baseline 
and follow-up. Nevertheless, replication of the current find-
ings in a larger longitudinal sample is important.

The current study only focused on gender differences in 
cognition and autism manifestations during toddlerhood and 
preschool age. It is important to consider that differences 
may exist between genders on variables not considered in 
this study (e.g., adaptive functioning). Indeed, the meta-
analysis by Hull et al. (2016) also found gender differences 
among individuals with ASD in internalising and external-
ising behaviours as well as in executive functions. Future 
research should investigate the presence of these differences 
in toddlerhood and the development of this wider range of 
behaviours over time.

In conclusion, the only gender difference found in our 
very young community-based sample of children with ASD 
was in their social communication impairments, where 
females exhibited more impairments than males with ASD, 
which were maintained over time. No differences were found 
between the genders in cognition or on RRBs. The findings 
may indicate that toddler females with fewer, or different, 
social attention and communication impairments may be 
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more difficult to identify early, and are thus not referred for 
an ASD assessment prior to 24 months of age. Importantly, 
improvements in both verbal ability and autism manifesta-
tions were noted from toddlerhood to preschool age, with 
both males and females showing the same developmental 
changes over time. Combined, these findings support the 
importance of early identification and intervention in chil-
dren with ASD. Further, it is apparent that a greater focus 
is needed on the identification of toddler females, who may 
be more likely to be missed during routine surveillance and 
screening.
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