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Abstract
Objectives The Social Communication Questionnaire (SCQ) is a common screening tool for autism spectrum disorder.
Given its wide use, as well as recent changes to diagnostic criteria for autism, there is a need to evaluate whether the SCQ
maps onto the social communication and interaction, and repetitive behaviour and restricted interests domains specified in
the revised criteria in DSM-5.
Methods Participants included 294 preschool aged autistic children. Confirmatory factor analysis was implemented to
evaluate the factor structure of the SCQ.
Results None of the models evaluated provided an adequate fit to the data. However, the best fitting model mapped onto the
previous DSM-IV diagnostic criteria for autism.
Conclusions The SCQ does not align with the new DSM-5 domains. More research is needed to evaluate the factor structure
of the SCQ in different populations of autistic children in order to determine its current validity as a screening tool.
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Autism spectrum disorder is a neurodevelopmental condi-
tion with a prevalence of 1 in 59 in the US (Centers for

Disease Control and Prevention 2014) and between 1.5 and
2.5% of children in Australia (Randall et al. 2016). The
assessment and diagnosis of autism has undergone some
substantial changes over the last decade. Traditionally, aut-
ism spectrum disorders have been understood as consisting
of a triad of impairments in social interaction, social com-
munication and restricted and repetitive behaviours or
interests (RRBIs) (Wing 1981; Wing and Gould 1979). The
fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV; American Psychiatric Asso-
ciation 2000) defined the diagnostic criteria for autism
spectrum disorders based on this triad. However, the DSM-5
criteria for autism spectrum disorder combine the social
interaction and communication difficulties into a single
domain alongside the RRBIs domain, outlining two, rather
than three, domains for diagnosis. The changes to the
diagnostic criteria pose a challenge for the assessment and
diagnosis of autism moving forward in both clinical practice
and research (Vivanti et al. 2013).

The ‘gold-standard’ diagnostic assessments for autism
include the Autism Diagnostic Interview Revised (ADI-R;
Lord et al. 1994) and the Autism Diagnostic Observation
Schedule (ADOS; Lord et al. 2012). However, the admin-
istration of these gold standard assessments can be time
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consuming and costly for both practitioners and parents,
limiting their use, and potentially increasing the likelihood
that autistic children are missed. Given the importance of
early recognition and provision of support for autistic
children (Myers and Johnson 2007), it is critical that diag-
nosis is provided as early as possible. Some authors have
argued that it is therefore both important and efficient to use
a two-phase approach to diagnosis (Glascoe 2005), in which
a brief screening measures is followed up with a more
comprehensive assessment where necessary. In addition,
screening measures are often used as a proxy to verify
diagnosis in research protocols (e.g. for epidemiological
research and for the comparison of autistic traits across
different populations) where a more comprehensive
assessment is logistically not feasible. A number of
screening measures have thus been developed over the last
two decades to meet these needs.

The Social Communication Questionnaire (SCQ; Beru-
ment et al. 1999; Rutter et al. 2003) is one of the most
commonly used screening measures in the field. It was
originally titled the Autism Screening Questionnaire and
was developed based on the ADI-R (Lord et al. 1994). The
SCQ contains 40 items designed to evaluate children across
the three DSM-IV domains of social interaction, commu-
nication and RRBIs (American Psychiatric Association
2000). While the items of the SCQ are defined based on
these three diagnostic criteria, a total score above a cut off
of 15 is used to indicate a probable diagnosis for autism
(Rutter et al. 2003). The majority of the research on the
SCQ evaluates the utility of this total score, generally
indicating that it displays good sensitivity and specificity
(Berument et al. 1999). While this research provides valu-
able information on the utility of the SCQ, the mean par-
ticipant age of 23 years raises questions about its
applicability to children who are typically screened for
autism. There have been several studies that evaluate the
utility of the recommended cut off score for the SCQ across
different age groups. This research predominantly high-
lights that the SCQ performs better when used with an older
age group, and that a lower threshold is required to effec-
tively screen for autism in children under the age of five
(Corsello et al. 2007; Rosenberg et al. 2018; Wiggins et al.
2007). However, there is also some evidence for the utility
of this measure in children under four years of age (Allen
et al. 2007; Charman et al. 2016; Eapen et al. 2013; Lee
et al. 2007; Paynter et al. 2013).

There have been three factor analytic studies to date
evaluating the structure of the SCQ and whether it is more
effective to use a total score or a number of underlying
subscales. Berument et al. (1999) identified four factors
they labelled social interaction, communication, abnormal
language, and stereotyped behaviour (Berument et al.

1999). However, this original paper did not evaluate the fit
of the SCQ to the DSM-IV model. Wei et al. (2014) used
confirmatory factor analysis to evaluate the four factors
outlined by Berument et al. (1999) and used item response
theory (IRT) to evaluate the SCQ subscales. They found
sufficient unidimensionality for the language and com-
munication scale (two factors) and for the RRBI scale, but
a poor fit for social interaction. However, this study
evaluated each factor individually, therefore limiting the
ability to determine the relationship between the four
factors and an overall estimation of the internal structure
of the SCQ. Magyar et al. (2012) also evaluated the SCQ
using factor analytic techniques and found support for a
two-factor solution in a group of individuals with Down
syndrome alone, or with a comorbid diagnosis of autism.
There is a need for a comprehensive assessment of the
factor structure of the SCQ in order to determine the most
appropriate scale to use when screening for autism in both
research and clinical practice. It is also important to
determine how diagnostic screening measures such as the
SCQ, developed according to the three DSM-IV domains
map onto the current two-factor conceptualisation out-
lined in DSM-5.

The aim in the present study was to determine whether a
unidimensional (total score), two factor (DSM-5), three
factor (DSM-IV) or four-factor (Berument et al. 1999)
model provides the best conceptualisation of the SCQ in
preschool aged autistic children.

Method

Participants

The sample consisted of 294 children (Male= 239,
Female= 55) enrolled at four autism specific early inter-
vention centres, with a mean age of 3.9 years (Range=
1.7–6.1; SD= 0.8). The sample comprised 163 non-verbal/
minimally verbal children and 131 verbal children, as
determined on the responses provided to item 1 (i.e. talks in
phrases) of the SCQ.

Procedure

All children received early intervention within a group
based early learning and care setting. In order to enrol at the
autism specific early intervention centres, participants need
to have a diagnosis of autism spectrum disorder, with
diagnosis confirmed for all participants by a practitioner
(e.g. paediatrician, multidisciplinary team). Primary care-
givers completed the SCQ as part of the intake process into
the early intervention centres.



Measures

Social communication questionnaire

Parents completed the 40-item SCQ (Rutter et al. 2003),
designed to evaluate the presence of symptoms of autism
including social interaction, communication and restricted
and repetitive behaviours and interests. Items are answered
on a dichotomous (yes/no) scale. The items are scored on
either a ‘lifetime’ or ‘current’ form. The current form was
used in this study. Item 1 is not scored, but evaluates the
child’s level of language. If the child does not have enough
language to determine the presence of abnormalities, the
first six items are not completed. A total score is computed,
ranging from zero to 39 for verbal children and from zero to
33 for non-verbal/minimally verbal children. There were
163 non-verbal/minimally verbal children and 131 verbal
children in the sample. Higher scores are indicative of
greater endorsement of autistic traits.

Data Analyses

The frequency of endorsement of each item of the SCQ
across the two groups was calculated to determine the dis-
tribution of scores. Confirmatory factor analysis (CFA) was
implemented using Mplus version 7 (Muthén and Muthén
1998–2012). Four models were included to evaluate the
relative fit of a one factor (39 item total score), two-factor
(36 item DSM-5), three-factor (36 item DSM-IV) and four-
factor (39 item Berument et al. 1999) solution to the data. In
order to account for the impact of language on scores on the
SCQ, the language ability of the child (verbal versus non-
verbal/minimally verbal using the dichotomous item 1) was
included as a covariate in all models.

The weighted least square mean and variance adjusted
estimator (WLSMV) was used in all the analyses. Model fit
was evaluated using the root mean square error of

approximation (RMSEA; Steiger and Lind 1980), com-
parative fit index (CFI; Bentler 1987) and the Tucker-Lewis
index (TLI; Tucker and Lewis 1973). TLI and CFI scores
above 0.90 are indicative of a good model fit (Brown 2006;
Hu and Bentler 1999). RMSEA scores are recommended to
be below 0.08 for good model fit and 0.05 for an excellent
fit to the data (Browne and Cudeck 1993).

Results

The proportion of endorsement for each item of the SCQ for
the non-verbal/minimally verbal and the verbal groups are
given in Figs. 1–3. Scores ranged from a 12% (Item 30) to
94% (Item 39) frequency of endorsement.

The gender distribution of the sample and total scores on
the SCQ for the non-verbal/minimally verbal and verbal
participants are provided in Table 1. The verbal children
were significantly older than the non-verbal/minimally

Fig. 1 Frequency of
endorsement of the social
interaction items of the SCQ

Fig. 2 Frequency of endorsement of the communication items of
the SCQ



verbal group. There was no difference between total scores
on the SCQ for non-verbal/minimally verbal and verbal
participants.

Results of the CFA are presented in Table 2. There were
minimal differences between the models evaluated. While
RMSEA scores were below the recommended cut-off scores
in all models, the CFI and TLI did not reach the threshold.
The one-factor model provided the worst fit to the data
overall. The four-factor model appeared to provide the best
fit overall. However, the correlation between the language
and communication factors in these models was > 0.9,
indicating that these two factors are not unique. The three-
factor DSM-IV model provided the best fit to the data
overall. However, while the RMSEA values were adequate
across models, the CFI and TLI for all models were below
the recommended cut-off scores.

Within each of the four models there were a number of
items that did not contain loadings greater than the
recommended threshold of >0.32 (Costello and Osborne
2005). There were six items that did not load onto any
factor across the DSM-IV and DSM-5 models. Items 3 to 6
(evaluating communication on the SCQ) and items 8 to 13
(evaluating RRBIs on the SCQ) were shown to have factor
loadings under this accepted threshold. In addition, Item 2:
Do you have a to and fro conversation with him/her that
involves taking turns or building on what you have said?
and Item 3: Does he/she ever use odd phrases or say the

same thing over and over in almost exactly the same way?
were shown to cross load on the RRBI factor. Item 8: Does
he/she ever have things that he/she seems to have to do in a
particular way or order or rituals that he/she insists you go
through?, Item 12: Does he/she ever seem to be more
interested in parts of a toy or an object rather than using the
object as it was intended? and Item 13: Does he/she ever
have any special interests that are unusual in their intensity
but otherwise appropriate for his/her age and peer group?
were also shown to cross load on the social and commu-
nication factors. This finding, coupled with the fit indices
falling below the recommended thresholds indicates that
none of these models described the data adequately.

Discussion

The primary aim in the current study was to evaluate the
factor structure of the SCQ within a sample of preschool
aged autistic children. Results indicated that the unidimen-
sional model provided the worst fit to the data. This high-
lights that the use of a total score is not appropriate in this
sample. Given that the use of a total score is currently
recommended in the SCQ manual, and that it is widely
reported in this format, our findings have significant
implications for research and clinical practice. This is con-
sistent with previous research that shows that the use of a
total cut off score in isolation may not be the most effective
way of screening for autism (Charman et al. 2016).

While the four-factor model outlined by Berument et al.
(1999) showed slightly higher fit indices, there was a large
correlation between the language and communication fac-
tors, indicating that this model did not fit the data ade-
quately. This is interesting given the results presented by
Wei et al. (2014) indicating that each of these four factors
could be conceptualised on a dimensional scale. The current
study evaluated the fit of this model by including all four
factors within the same analysis, as opposed to individually
as in the original study. This may account for the differing
results between the two papers.

There was also evidence that the DSM-5 model did not
provide the best fit to the data as, within the current sample,
the SCQ did not align with the new DSM-5 domains. With
the changes to the DSM-5, it is important that screening
tools fit the current diagnostic criteria for a disorder in order
to correctly identify those who require additional assess-
ment. Given that the SCQ does not map well onto the
underlying constructs outlined by DSM-5, it may limit its
potential to identify those individuals likely to receive a
diagnosis of autism spectrum disorder. This has significant
implications for the current use of the SCQ as a screening
tool and as a proxy of diagnosis in both research and clinical
settings. The SCQ has not been revised to reflect the new

Fig. 3 Frequency of endorsement of the restricted and repetitive
behaviour items of the SCQ

Table 1 Demographic information

Non-verbal (n= 163) Verbal (n= 131)

Freq Freq

Females 33 22

Males 130 109

Mean (SD) Mean (SD)

Age 3.7 (0.8) 4.1** (0.7)

Total SCQ score 18.2 (5.5) 17.4 (6.7)

**p < 0.01



DSM-5 domains. It is important that further research evalu-
ating the use of the SCQ in the context of the change in the
DSM 5 criteria, as well as the sensitivity and specificity of the
SCQ across different populations and settings be conducted.

A three-factor model representing the social interaction,
communication and RRBI subscales outlined in DSM-IV
provided the best fit to the data. Although this model pro-
vided the best fit overall, there were still problems with the
psychometric properties of the SCQ, as a number of items
accounted for a minimal proportion of the variance in the
model. There were also six items that did not load onto any
factor across both the DSM-IV and DSM-5 models, as well
as items that cross loaded onto additional factors. This
indicates that there are a number of items on the SCQ that
may not map onto the diagnostic criteria of autism effec-
tively. This may be due to the large range in the endorse-
ment of items (i.e. from 12 to 94%), indicating that there is
substantial variation in the response rates across the SCQ. In
addition, the dichotomous scoring on the SCQ reduces the
variance or spread that can be obtained within each item.
Moreover, a number of the items are not answered
depending on the verbal ability of the child. This may have
an additional impact on the variance within the model.
While not within the scope of the current study, further
research evaluating the individual items of the SCQ and
their utility is warranted.

The findings of this study suggest the commonly used
single score of the SCQ does not reflect a unitary construct
and thus caution should be used in its interpretation. Fur-
ther, the SCQ does not appear to map well onto the revised
two-domain structure of the DSM-5. This suggests that the
SCQ may not be appropriate for use as either as a screening
tool or to verify diagnosis. This is consistent with previous
research indicating that the accuracy of the SCQ as a
screening tool is moderate, and that these measures should
not be used alone to determine whether an individual should
be referred for a full developmental assessment (Charman
et al. 2016). Further research evaluating the SCQ has also
indicated that the sensitivity and specificity of the measure
is lower than first reported (Barnard-Brak et al. 2016). In
addition, the SCQ does not include any items evaluating
sensitivity to sensory input or sensory interests, which now
form part of the revised diagnostic criteria for autism. This

highlights the need to develop comprehensive screening
tools that align more closely with the new DSM-5 criteria
for autism.

Furthermore, this study aligns with recent research
indicating that the SCQ may not be appropriate for use with
children under the age of four (Chesnut et al. 2016; Marvin
et al. 2017). Given that other screening tools such as the
Modified Checklist for Autism in Toddlers (Robins et al.
2014) have an upper age limit of 30 months, there is a need
for the development of appropriate screening tools for
children aged between 30 and 48 months.

Limitations and Future Research

There were a number of limitations in the current study.
First, the inclusion of an older age group would have been
beneficial in order to compare the internal structure of the
SCQ in a cohort similar to that used in other studies.
However, given that the SCQ has been shown to have utility
in preschool aged children, it is important to evaluate the
SCQ in this younger sample. It would also be beneficial to
include other diagnostic measures of autism including the
ADI-R and ADOS, in order to allow for comparisons of the
SCQ and ‘gold-standard’ diagnostic assessment tools. As in
previous studies evaluating autism, the sample comprised a
larger proportion of males than females. Future research
should also evaluate whether the SCQ is equally appropriate
for use in screening for autism in both male and female
populations. The changes to the diagnostic criteria in DSM-
5 have brought new challenges and opportunities for
research into autism. The next challenge is to develop
appropriate screening measures that map well onto DSM-5,
and are beneficial for both research and clinical practice.
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