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Abstract Despite the increasing sophistication of research in
autism, some authors refer to a research-to-practice gap in this
field. There are large bodies of theoretical work in autism and
of work on psychosocial interventions for autism. In this arti-
cle, we investigate the extent to which researchers evaluate
psychosocial interventions for autism from the perspective
of the three dominant cognitive autism theories: theory of
mind, executive (dys)functioning and central coherence. We
believe that we have identified a theory-to-research-to-
practice gap, and propose consideration of theory as a stan-
dard part of research practice in connection with autism inter-
ventions to bridge this gap and enhance the efficacy and ef-
fectiveness of interventions.

Keywords Autism . Central coherence . Cognitive autism
theory . Executive (dys)functioning . Psychosocial
interventions . Theory of mind

Introduction

It has been written that, despite the increasing sophistication
of research in autism, the gap between pure and applied re-
search in this field is increasing, i.e. that a disconnect between
the knowledge built up by researchers and its applicability in
the real world has developed (Reichow et al. 2008). Other
authors refer to a research-to-practice gap in autism

intervention and of growing evidence that this contributes to
a situation where it is rare for effective autism interventions to
be implemented successfully in public mental health and ed-
ucation contexts (Dingfelder and Mandell 2011). There is a
recognition that integration is crucial to making progress in
autism research but that integrated research frameworks in-
variably overlook the intervention aspect (McGregor et al.
2008). For interventions in autism to be as successful as they
should be, it would seem unarguable that these disconnects
need to be addressed. Increasing use of evidence-based prac-
tice (EBP) is clearly crucial in this respect (Reichow et al.
2008; Wilczynski and Christian 2008). EBP involves using
currently best available evidence explicitly and prudently in
determining how to intervene with an individual (Sackett et al.
1996). There must be evidence for both the efficacy (whether
an intervention works) and effectiveness (whether it has ben-
efits for the individual) of an intervention, two concepts that
are considered by some to fall on a continuum (Silverman and
Hinshaw 2008).

An intervention is psychosocial if it is ‘aimed at improving
people’s well-being (and) uses cognitive, cognitive-behav-
ioural, behavioural and supportive interventions’
(Zimmermann et al. 2009, p. 97). It has been pointed out that
psychosocial autism interventions have generally been
founded either in theory or empirical evidence of effectiveness
or both (Jones and Jordan 2008). This suggests that such in-
terventions would be more likely to be efficacious and effec-
tive if founded in both empirical evidence and theory. Whilst
theory capable of explaining the cognitive differences in au-
tism would be of obvious importance in connection with cog-
nitively based interventions, it could be argued that all psy-
chosocial interventions in autism should be considered in the
light of the cognitive differences that are generally accepted to
characterise autism, or ‘the autisms’ to borrow Gillberg’s term
(Doan and Fenton 2012; Frith and Happé 1999; Gillberg
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2013; Happé and Frith 2006; Kunda and Goel 2008; Mottron
et al. 2006) and to reflect those differences as necessary. Later,
we describe the three cognitive autism theories that are gen-
erally accepted to characterise many of the aspects of cogni-
tion in autism, have a substantial evidence base and assume a
pivotal role in autism education and training: the theory of
mind (ToM), executive (dys)functioning [E(D)F] and central
coherence (CC). However, we suspected that theory—wheth-
er autism theory or theory of general application applied to
autism (e.g. behavioural theory and social learning theory)—
would play a lesser role than empirical evidence in support of
the majority of psychosocial interventions in autism.
Although the primary focus in our study was on the three
cognitive theories that have assumed such a prominent posi-
tion in autism education and training, and have therefore had a
major influence on those working in the context of autism in
education, healthcare, social care and elsewhere, we sought
references to any theory in the studies we reviewed as we
believe that all autism support should have a sound theoretical
base.

Despite extensive research, there is still no established the-
oretical framework for autism or an account that captures the
definitive nature of autism, although in recent times, the ToM,
E(D)F and CC theories of autism have assumed a dominant
position in the psychological domain of autism research
(Rajendran and Mitchell 2007). These three theories have
‘been hugely influential in understanding different aspects of
autism’ (Rajendran 2013), with leading experts in the field
acknowledging that they explain many characteristics associ-
ated with autism and predict many areas of difficulty experi-
enced in autism (Bowler 2006; Hill and Frith 2003; Rozga
et al. 2011). They are supported by extensive empirical evi-
dence (Bowler 2006; Happé 1995; Rutter et al. 2011).
Although not a definitive framework, these three theories of
autism have assumed a special position in the canon of autism
theory, featuring in most, if not all, autism education and
training, and being written about extensively in many books
on autism.

Theory of mind is the ability to know that others have
different thoughts and feelings to one’s own and to be able
to understand and predict the feelings of others. When origi-
nally applied to autism, it was hypothesised that the social
difficulties associated with autism result from an absent or
impaired theory of mind (Baron-Cohen et al. 1985).
Nowadays, it is unlikely that many people still believe that
absence or impairment in theory of mind is the sole cause of
autism; it is generally considered to be one of the three ‘key’
theories able to explain some of the cognitive differences be-
tween those with autism and those without (Baron-Cohen and
Swettenham 1997; Frith and Happé. 1994; Ozonoff et al.
1991; Pellicano 2010). The second of the two dominant cog-
ni t ive theories of aut ism is known as execut ive
(dys)functioning. Executive function has been defined as the

cognitive functions necessary to enable the self-control neces-
sary to facilitate problem-solving for the attainment of a future
goal, and includes planning, impulse control/inhibition, set
maintenance, search organisation, working memory and flex-
ibility of thought and action. The executive (dys)functioning
hypothesis in autism hypothesises that autism involves diffi-
culties with certain executive functions, including planning,
cognitive flexibility and working memory (Ozonoff et al.
1991; Verté et al. 2006). The other dominant cognitive theory
of autism is central coherence, which refers to the view that a
characteristic of information processing in typically develop-
ing people is the tendency to draw together diverse informa-
tion to understand the whole, known as global processing. The
original formulation of the central coherence theory of autism
held that, in autism, there is a lack of central coherence
resulting in a focus on the detail rather than the whole (local
processing), which was classified as weak central coherence
(Frith and Happé 1994). But in their later formulation, Happé
and Frith (2006) now regard the focus on detail in autism to be
a cognitive style or preference, not a weakness. There is a
substantial evidence base for the efficacy of these three theo-
ries (Bowler 2006; Happé 1995; Rutter et al. 2011).

It would seem reasonable to conclude that evidence-based
interventions based on efficacious and effective autism theory
would stand a better chance of proving successful in practice
than those with no explicit foundation in autism theory and
thus, at best, an unclear grounding in cognition characteristic
of autism (or ‘the autisms’). Gray explains that human beings
interpret the behaviour of others by making a variety of as-
sumptions based on a common social understanding but that
these assumptions will be wrong if an individual thinks dif-
ferently. Attwood and Gray (1999, p. 2) write that these ‘as-
sumptions…may not be applicable to children with an ASD
[autism spectrum disorder] who have significant problems
with Theory of Mind Skills, Affected Relatedness, Central
Coherence and Executive Function’. Gray explains that this
makes it difficult for a person with autism and a non-autistic
peer to understand each other and interact effectively because
the two people are ‘responding with equally valid but different
perceptions of the same event’ (Gray 1998, p. 168). The in-
terventions Gray is most closely associated with, and which
are widely used as an intervention tool to assist people with
autism to understand non-autistic behaviour—social stories
and comic strip conversations—are specifically designed to
take account of the differences in cognition in autism de-
scribed by the ToM, E(D)F and CC theories.

An exemplar of an approach to intervention development
reflecting theory—both cognitive and behavioural theory—is
the social competence intervention (SCI) reported on in
Stichter et al. (2010). In this intervention the authors targeted
ToM, E(D)F and emotion recognition functioning difficulties
in autism with a cognitive behavioural intervention design.
They make the point that these difficulties in autism appear
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to be interrelated and that an integrated (multi-dimensional)
intervention is therefore required, specifically targeting the
profile of abilities and difficulties (Stichter et al. 2010). They
write of their intervention that it:

‘challenges thinking patterns and includes the use of
meta-cognitive strategies, self-monitoring and self-reg-
ulation, and exposure and response situations…(to ad-
dress)…idiosyncratic ways of perceiving and under-
standing emotions, deficits in theory of mind and chal-
lenges to executive functioning that inhibit socially
competent interactions with others’ (Stichter et al.
2010, p. 1069).

This intervention provided 29 students with a diagnosis
and test score criteria consistent with either high functioning
autism (HFA) or Asperger syndrome (AS) in seven groups of
a maximum of six individuals per group over five semesters
with 20 h of group activity undertaken twice weekly for a
period of 10 weeks in an after-school clinical setting. The
results for two of the students were excluded from the analysis
as they had missed more than a quarter of the sessions. The
mean age at enrolment was 12.57 years (SD=1.28; range,
10.83–14.75). All the students were male as no female stu-
dents diagnosed with HFA or AS were enrolled. The authors’
preliminary report indicated that the SCI intervention was ef-
fective in increasing social competence in these students with
HFA and AS although the ToM results were mixed.1 Parents
reported that measures of both social abilities and executive
functioning improved as well as in the ability to recognise
emotions in facial expressions. The authors consider that
their work demonstrates the importance of developing
interventions to improve social competence in autism that
are specifically designed to reflect the cognitive
characteristics of autism (Stichter et al. 2010). Importantly,
they call for an increase in interdisciplinary working as a
means to develop better autism interventions.

Reichow et al. (2008) stress that reviews critically evaluat-
ing the empirical evidence relating to interventions for autism
have not found any evidence-based interventions. Whilst their
paper was focused on interventions for young children with
autism, we have no reason to suppose that the situation is any
better for older children or adults, although studies such as that
by Stichter et al. (2010) suggest that the social difficulties in
autism can be reduced. We surmised that the majority of in-
terventions for autism could also be said either not to reflect
autism theory at all or only to reflect it loosely. If autism
interventions are only founded in general theory (e.g. social
learning theory and behavioural theory), we have to ask

whether this will be sufficient. There is a potential for a
theory-to-research gap in addition to the already acknowl-
edged research-to-practice gap if theory is not considered. If
theory should have informed the design and/or delivery of a
specific autism intervention, but was not considered, there
would definitely be a theory research to intervention research
gap. There remains a risk of interventions not being as effec-
tive as they should be if theory is not considered as a matter of
course. We wanted to ascertain whether it was standard autism
intervention research practice to consider the relevance of the-
ory in general, but of the three dominant cognitive autism
theories in particular. If consideration of theory is not standard
practice, this is an issue both for theoreticians and intervention
researchers, as well as those who have a foot in both camps. It
has also been remarked upon that research into interventions
in autism may have the potential to inform theory (Jones et al.
2006). These points support a case for: (a) greater collabora-
tion between theoreticians and intervention researchers work-
ing in the field of autism, and (b) standard autism research
practice to include consideration of the practical application
of their theory by theoreticians, and consideration of theory by
developers of interventions.

There appears to be no substantial body of work on theory-
based (or theory-guided) autism practice as there is for EBP in
autism (a non-systematic search for literature on EBP in au-
tism produced over 9000 results, whereas a similar search for
theory-based and theory-guided practice produced only 20
results). It is possible that an apparent absence of links be-
tween autism theory and practice may be due to the lack of
definitive autism theory. But if this is so, we suggest that the
situation needs to be acknowledged and acted upon. One re-
sponse would be for intervention researchers in autism to
demonstrate, as part of the ‘proof of concept’ for their inter-
vention, how theory has informed their work. Theoreticians
could assist this process by giving consideration to, and
reporting on, practical applications of their theory.

Objective

We sought an indication as to the extent to which researchers
of interventions in the autism field undertake theoretical jus-
tification analysis, which we define as identification of all
theory relevant to the design and delivery of an intervention
together with demonstration of how the design and delivery of
the intervention reflects relevant theory. Our review was not
intended to evaluate the scientific quality of the studies
reviewed. We hypothesised that:

1. Only a minority of reports on research into psychosocial
interventions in autism would include explicit analysis of
their theoretical underpinning.

1 Strangely, fewermembers of the Stichter et al. (2010) student
cohort passed first- and second-order ToM tests post-
intervention than pre-intervention.
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2. Any consideration given to theory would generally not
have been to autism theory.

3. In general terms, there would be an autism theory
research-to-autism intervention research gap.

Method

We believe that our simple analysis procedure, which we set
out in this section, conforms to the criteria applied to quanti-
tative research, namely internal validity, external validity, re-
liability and objectivity. Although our subject matter was un-
structured descriptive data in study reports, we used a simple
quantitative method (summation of references to theory) to
evaluate the extent to which the studies explicitly considered
theory. We considered this to be appropriate given that our
objective was only to seek indications that our hypotheses
were correct. Further, more in-depth, qualitative study would
be required to confirm our initial indications. Given the logis-
tical difficulties of attempting to develop a random sample of
the very many extant autism intervention studies, we decided
to adopt an approach to sampling that would produce a rea-
sonably representative sample; we felt that this approach
chimed with our indicative aims. Our sampling method
equates to cluster sampling in that the groups of study units
(clusters) were the groups of studies reviewed in the most
recent systematic reviews of psychosocial interventions in au-
tism. In comparison to random sampling, there is a greater
probability that our sample will not be fully representative of
the total study population (all psychosocial intervention
studies in autism). However, the risk of the sample being
unrepresentative reduces the more clusters are included, and,
after exclusions, we included 19 systematic reviews and 244
studies. As we initially estimated that about 25 % of studies
would make reference to theory, the figure of 244 was
adequate from a sampling perspective, so we did not add to
the 19 systematic reviews remaining from our literature
review after we had excluded those considered inappropriate
in our context.

To provide an indication of the extent to which researchers
of autism interventions undertook theoretical justification
analysis, we report in detail on the extent to which they had
reported taking into account the three dominant cognitive au-
tism theories—ToM, E(D)F and CC—although we could just
as easily have selected other theory for this purpose. However,
we took the opportunity to search for explicit references to all
theory and report a ‘headline’ finding in this respect for com-
parison purposes. A simple analytical framework was suitable
for our purpose, and we adopted the Search, AppraisaL,
Synthesis and Analysis (SALSA) framework (Booth et al.
2012; Grant and Booth 2009). Our search procedure involved
identifying all explicit references to the three dominant

cognitive theories of autism in the reports of studies reviewed
in the 19 systematic reviews. We also searched for references
to other theory. The search was followed by appraisal, synthe-
sis and analysis of our data.

The Systematic Reviews Identified via a Search
of the Literature

To ensure that we analysed reports of studies included in the
most recent systematic reviews, we identified all the system-
atic reviews of psychosocial interventions in autism from
2012 to date and reviewed all the reports of studies published
from 2005 to date included in each systematic review (subject
to any necessary exceptions, which we refer to later). We
would add earlier systematic reviews to make up the numbers
if the initial approach failed to produce a sufficient number of
the latest studies to justify drawing conclusions (this proved
unnecessary). Twenty-five systematic reviews of psychosocial
interventions in autism from 2012 onwards emerged from our
search of the literature.

Inclusion/Exclusion Criteria

The following set of inclusion/exclusion criteria to determine
which systematic reviews and studies should be included in
our own review was developed. The list is not definitive
though as a different set of systematic reviews might have
necessitated different criteria:

& Articles identified as systematic reviews in the literature
review but which were single autism intervention studies,
not systematic reviews of a range of interventions

& Studies of psychosocial interventions for disorders that
were co-morbid to autism, not the autism itself, as none
of the cognitive theories under consideration would have a
direct bearing on the co-morbidity

& Studies involving cohorts of children with an intellectual
disability but without autism

& Studies that assessed sensory processing interventions for
sensory sensitivity in autism as none of the cognitive the-
ories under consideration seek to explain these behaviours
(Bailey et al. 1996; Rogers and Ozonoff 2005) so it was a
reasonable assumption that these theories would not have
informed sensory interventions.

Systematic Reviews Excluded from Our Analysis

Six of the 25 articles our search identified as systematic re-
views were excluded on the basis of these criteria. Four arti-
cles generated by our search proved to be single intervention
studies rather than systematic reviews, one systematic review
was focussed on obsessive-compulsive disorder in autism and
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one systematic review concerned sensory processing interven-
tions. The remaining 19 systematic reviews listed in Table 1
were included in our review.

Intervention Study Reports Excluded from Our Analysis

Of the 370 reports of studies covered by the 19 systematic
reviews included in our review, 85 reports were excluded be-
cause they had been published prior to our pre-determined cut-
off year (2005), 33 reports were excluded to avoid double-
counting and eight reports were excluded because the studies
to which they referred related to cohorts of children with an
intellectual disability, not autism. After these 126 reports were
excluded, a total of 244 reports of studies remained for us to
review, which was a sufficient number to enable us to draw
conclusions, especially given that we only aimed to provide
indicative results.

Analysis

We adopted the simple procedure of totalling the number of
references to the three dominant cognitive theories of autism
in the 244 reports included in our study. It seemed improbable
that authors could discuss aspects of autism theory in their
report without actually using the relevant terminology (ToM,
etc.) so we concluded that a series of searches on the various
permutations of each theory (e.g. executive function,

executive dysfunction) would provide a sufficiently reliable
indication of the extent to which these theories of autism were
explicitly considered in the reports of studies we reviewed.
Researchers might undertake theoretical analysis without
reporting having done so, although it appeared to us unlikely
that an acknowledgement of the need to consider autism the-
ory would not be accompanied by a realisation of the impor-
tance of reporting the theoretical work. Conversely, a report
that made specific reference to one or more theories, but with-
out any theoretical analysis having informed the development
of the intervention, would tend to over-estimate the extent to
which the theories had been considered. Overall, we felt that
our approach would be more likely to over-estimate attention
given to autism theory than under-estimate it and that a review
of 244 studies would produce reliable indications for our
purposes.

Results

Of the 244 studies we investigated from the perspective of
their consideration of the three dominant cognitive autism
theories, 199 (82 %) did not refer to ToM, 225 (92 %) made
no mention of E(D)F and 233 (95 %) did not explicitly con-
sider CC. Put in another way, only about one study in five
referred to ToM, one in ten to E(D)F and one in 20 to CC. We
analysed the results by year and, although the percentage of
studies that referred to ToM reduced each year from 2011 to
2014, this was not statistically significant and no trend
emerged. The figures for E(D)F and CC per annum were too
small for any trending. Over 95 % of the reports made no
explicit reference to theory other than ToM, E(D)F and CC
(e.g. behavioural theory). Seventy-three percent of studies
reviewed made no explicit reference to any theory.

Discussion

The first indication that we drew from our findings was that
discussion of theoretical justification was not included in the
large majority of articles reporting on the design and/or deliv-
ery of autism interventions. This appears to confirm our hy-
pothesis that a minority of research into psychosocial inter-
ventions in autism would report on analysis of the theoretical
underpinning of the interventions or analysis of theory
informing the deployment of interventions. The second indi-
cation, which appeared to follow logically from the first indi-
cation, was that theoretical justification appears not generally
to be considered an important factor in the development of
autism interventions by scholars, or at least in the reporting
of autism intervention studies (and we think it unlikely that
theoretical analysis would be undertaken but not reported).
Thirdly, the large majority of reports of interventions did not

Table 1 The 19 systematic reviews of autism interventions

Item Article

1 Bennett and Dukes (2014)

2 Bishop-Fitzpatrick et al. (2014)

3 Fragale (2014)

4 Hansen et al. (2014)

5 Khowaja and Salim (2013)

6 Lequia et al. (2012)

7 McDonald and Machalicek (2013)

8 Miller et al. (2014)

9 Palmen et al. (2012)

10 Policarpio (2014)

11 Ramdoss et al. (2012)

12 Raulston et al. (2013)

13 Reichow et al. (2013)

14 Reichow et al. (2014)

15 Shire and Kasari (2014)

16 Still et al. (2014)

17 Taylor et al. (2012)

18 Ung et al. (2014)

19 Morgan et al. (2014)
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refer to any of the three autism theories we were interested in;
ToM was referred to more often than either E(D)F or CC but
only in about one in every five reports. Our hypothesis that
where theory was considered, it would generally not be autism
theory proved incorrect though as there were more references
to autism theories than to other theory. Theoretical analysis
may have been undertaken in some cases but not reported; we
identified publications in report reference lists that referred to
the dominant cognitive autism theories although no mention
was made of the theory in the main body text. In summary,
only a relatively small percentage of autism intervention study
reports appeared to consider interventions from the perspec-
tive of one or more of the dominant cognitive theories of
autism featured heavily in textbooks, education and training.
The indications are that there is an autism theory research-to-
autism intervention research gap in that theoretical analysis is
not standard practice in psychosocial autism intervention re-
search and theoreticians do not generally consider practice.

We have asked ourselves why researchers of psychosocial
interventions in autismwould not consider autism theory as an
integral and important part of their work; indeed, why they
would not put autism theory at the heart of their work in
autism? If interventions are to help to overcome difficulties
in autism, and if current autism theory adequately explains
many of those difficulties, it would seem to be an essential
requirement for interventions to be considered from a theoret-
ical perspective, and hence an issue if they are not. Even if an
intervention is not directly aimed at overcoming difficulties in
autism arising from issues around ToM, E(D)F and/or CC, it
may be necessary to consider theory in relation to the deploy-
ment of the intervention given that planning difficulties, for
example, may affect the ability of a person with autism to play
their role effectively in an intervention. If the apparent general
lack of consideration given to autism theory is due to the
absence of definitive theory, the point is rarely, if ever, made
by researchers of autism interventions.

Does Howlin’s (2010) identification of the different theoret-
ical perspectives grounding the work of scholars, coupled with
the lack of a definitive theoretical basis for autism, contain a
clue as to why autism theory appears not to be considered very
often? However, whilst researchers of autism interventions are
in the invidious position of not having a definitive body of
autism-specific theory to refer to, there is a body of generally
accepted autism-specific theory, as well as general theory such
as learning theory and behavioural theory, none of which is
referred to regularly. To balance the books, we doubt that the
work of theoreticians will often consider the practical applica-
tions of their theory.

We believe that there should be an increased focus on the-
ory in relation to psychosocial autism interventions in order to
close the theory-to-research-to-practice gap we think we have
identified. In the continuing absence of a definitive theoretical
framework for autism, we believe that psychosocial

intervention studies in autism should consider if the efficacy
and effectiveness of the intervention under development
would be enhanced if its design and delivery reflected
relevant behavioural, cognitive and learning theory. As
Jones et al. (2006) suggest, this approach may also help with
the validation and development of theory.

Limitations

The primary limitation of our study is that we only sought an
indication of the extent to which autism intervention re-
searchers consider theory in their work, and that the 244 re-
ports of studies we reviewed represents only a small proportion
of the studies undertaken in the decade from 2005. As reports
may mention one or more theories without robust theoretical
analysis having been carried out, our figures are likely to be
over-estimates of the extent to which theoretical justification
analysis is undertaken. Although we consider that our ap-
proach provides a sufficiently reliable indication to justify its
use in support of our main hypothesis, our findings are only
indications and should be treated as such. Nevertheless, our
cluster sampling approach is less representative of a population
than random sampling. Random sampling would have been
exceedingly difficult to achieve in practice given that our pop-
ulation was the entirety of reports of studies into psychosocial
interventions in autism. Although we followed the World
Health Organisation guidance on sampling, our approach to
sampling is a limitation of the study. No assessment of the
rater’s reliability was undertaken to establish their accuracy.
Despite no coding being involved—only a detailed word
search—the absence of any inter-rater evaluation is a further
limitation of this study since mistakes could have beenmade in
the search. Finally, we did not review any reports of studies
published prior to 2005. The application of ToM, E(D)F and
CC to autism date from 1985, 1969 and 1994, respectively
(Baron-Cohen et al. 1985; Frith and Happé 1994; Wing
1969).Wewould expect that references to these theories would
have initially increased as awareness of them spread amongst
researchers but that a good general awareness of them would
have been achieved before our 2005 cut-off year, i.e. that our
findings reflect mature awareness of the three theories. The
current version of CC theory dates from 2006 (Happé and
Frith 2006), so any references to this theory prior to our search
period could not reflect the later version of this theory.
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