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Abstract: Introduction. Autism Spectrum Disorder (ASD) includes different manifestations of an individual’s
level of functioning. It is characterised by qualitative alterations in reciprocal social interaction and social
communication, and the presence of repetitive behaviours and restricted interests. Based on two dimensions,
three levels are differentiated: social communication, restricted interests, and repetitive behaviour. Aim. To
gain knowledge of the application and usefulness of BRIEF-P in the evaluation of Executive Functions (EFs) in
people with ASD. Method. Out of a total of 161,773 potentially eligible published articles from different
databases. 13 appropriate articles were revised and 4 articles were selected. Studies that were included
evaluated samples involving individuals with ASD aged 2 to 8 years, and were published in English or Spanish
during the period of 2012-2022. Results. The executive profile obtained from the application of BRIEF-P in
individuals with ASD was analysed. Conclusion. Results confirm deficits in flexibility, although they are not
conclusive. This may be due to aspects related to methodology, whereby the studies (i) include very large and
heterogeneous age groups, (ii) do not discriminate based on the level of competence, and (iii) use instruments
for evaluating Executive Functions that are not validated or adapted to people with ASD. Another reason is
due to the lack of consensus in the very operational definition of the Executive Functions construct, with the
studies focusing mainly on the cold dimension while ignoring the hot dimension.

Keywords: BRIEF-P; flexibility; Executive Functions; inhibition; Miyake model; working memory;
Autism Spectrum Disorder

1. Introduction

Executive functions can be likened to an “orchestra conductor” construct that controls,
organises, and directs cognitive activity, behavioural activity, and emotional response [1]. Executive
functions are not exclusively “cold” cognitive, because they also include processes that reflect “hot”
emotional and behavioural control [2].

The first researchers to define Executive Deficits in individuals with ASD were Damasio and
Maurer [3], who established that the Executive Deficits which those individuals presented were
analogous with damage to the frontal lobe affecting individuals.

Based on this study, we can review other publications [4] that have focused on the study of
Executive Deficits in people with ASD: (a) Russell [5], in her classic work “Autism as an executive
function disorder”, considers that the neurobiology of autism has characteristics that are very similar
to those of the neurobiology of Executive Functioning. That consideration has been defended and
maintained by other authors [6]; (b) Hill [7] published “Executive dysfunction in autism”, in which a
review of three dimensions was carried out: planning, mental flexibility, and inhibition. The
information that was obtained from this review concludes by highlighting the importance of
developing more in-depth research on the different dimensions that make up the Executive
Functioning construct in people with ASD, as well as knowing the neuroanatomical correlates of the
different dimensions throughout the life of an individual; (c) Etchepareborda [8] published the article
“Executive functions and autism”. That author, as well as those previously mentioned, agree in
highlighting tremendous cognitive rigidity as the most relevant characteristic of ASD. The
‘dysexecutive’ explanation attempts to integrate neurobiological, cognitive, and behavioural data.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Thus, individuals with ASD perform poorly in tasks that those studies evaluate: inhibition, flexibility,
and planning. Specifically, people with ASD manage to solve second-order mental tasks, but not
Executive Function tests; (d) Martos & Paula [9] developed the study “An approach to executive
functions in autism spectrum disorder”. They review the behavioural manifestation and the state of
the research on Executive Functions in individuals with ASD, and its impact on the abilities of
planning, mental and cognitive flexibility, generativity, response inhibition, mental abilities, and
sense of activity. The results of this review point to the difficulty of considering the executive
hypothesis in people with ASD, as there are not enough intervention programmes with proven
efficacy that minimise the effects of Executive Dysfunction in autism; (e) Talero et al. [10] published
“Autism Spectrum Disorder and executive function”. This empirical study aimed to evaluate the
performance of people with ASD in Executive Function tests. The results of this study show that
children with ASD are susceptible to presenting significant alterations in tasks related to Executive
Functions. This dysfunction correlates with the severity of autism and varies by age. Finally, those
authors consider that this alteration is not a phenomenon, which occurs exclusively in ASD. Executive
Functioning is an area that has also been shown to be impaired in children with ASD (for a review
see [11] and [12]).

Some of the symptoms presented by people with ASD can be explained by a failure in the
efficiency of certain skills linked to the executive system, including: self-control of action and thought,
planning, inhibition capacity, working memory, monitoring of action, inhibition of automatic
responses, and cognitive flexibility. These alterations tend to be grouped under the name of
dysexecutive syndrome [13], observed in individuals with a tendency to act impulsively, while
ignoring relevant information for the activity they would wish to perform. Likewise, the individuals
show difficulties in finding alternative solutions when they do not achieve the desired objective, and
in some cases, they are incapable of realising the mistakes they made or anticipating the consequences
of their actions.

Table 1 reviews, non-systematically, various current studies that point to a deficit in the
flexibility dimension [8,9,14-19] and working memory [17] in individuals with ASD.

Table 1. Executive deficits in people with ASD (own elaboration).

Study  Neurodevelopmental Disorder Executive Deficits

[20] ASD Flexibility

[14,21] ASD (syndrome de Asperger) Conceptual flexibility

[22] ASD (no verbal) Flexibility

23] ASD Working memory and planning in youth (13-18 years)

Flexibility in children (8-12 years old)

[24] ASD Inhibition, flexibility and planning

5] ASD Inhibition, working memory, cognitive flexibility, and
planning

[26] ASD Self-monitoring of learning

[27] ASD Emotional control

[28] ASD Rigidity (not flexibility)

9] ASD Planning, mental and cognitive flexibility and response
inhibition

[30] ASD Inhibition and working memory

[31] ASD Executive Function (unitary construct)

[32] ASD Flexibility, fluency and inhibition of automatic responses

[33] ASD Executive Function (unitary construct)

[34] ASD Repetition, rigidity
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[35] ASD Prospective report
Note 1: Sorted alphabetically.

Although there is no doubt about the presence of executive dysfunction in ASD, this theory
suffers from several problems [36]: (i) Firstly, the presence of Executive Dysfunction is not specific to
ASD, for there are many other disorders that share deficits in Executive Functions: ADHD, Tourette
Syndrome (TS), schizophrenia, or Parkinson’s disease also present Executive Function disorders [37];
(ii) Secondly, this theory suffers from a fundamental problem, which is the over-extension of the term
Executive Function, in order to refer to a wide range of capacities that, in many cases, are not clearly
defined and, more importantly, not all of these capacities are affected in ASD [38].

We agree with Di Renzo et al. [39], who highlight both the difficulty of assessing Executive
Functioning (a complex and heterogeneous construct) and ASD, while aiming at (i) a multisource
research perspective and (ii) an approach that would allow a more accurate and complete assessment
of Executive Functioning in ASD, while (iii) differentiating the clinical characteristics, and (iv)
considering how the different components of development interact to determine their cognitive and
social competence.

BRIEF-P [40] is a questionnaire, with which to assess the Executive Functions of children (aged
2 years to 6 years), and that derives from BRIEF (Gioia et al., 2000), in the context itself and includes
the dimension of Self-Regulation. In its development, Isquith et al. [40] relied on a series of models
that converge on the idea that Executive Functions are a series of interrelated dimensions or
processes, which are responsible for directing behaviour and cognitive activity towards an objective.

Using a Likert-type frequency scale with three response options: never, sometimes, and
frequently, parents and teachers (as informants) respond to the question: “How often have these
behaviours been a problem compared with other children of the same age?” For this, it is necessary
that the informants have known the child for a minimum period of 6 months.

The questionnaire is made up of 63 items under five clinical scales (Inhibition, Emotional
Control, Flexibility, Planning and Organization, and Working Memory); three Indices (Inhibitory
Self-control, Flexibility and Emerging Metacognition); a Global Executive Function Index; and two
validity scales (Negativity and Inconsistency). Its application requires 10-15 minutes.

It is an efficient and valid instrument with which to detect, assess, and monitor the development
of Executive Functioning in children, and it is easy to use, brief, and structured.

In this context, we review the findings published in relation to the application of BRIEF-P in
individuals with ASD who are of preschool age, in order to analyse the profile of Executive
Functioning by answering the question: “Is it possible to obtain an Executive Functioning profile in
children with ASD using BRIEF-P?”

2. Method

Non-experimental or ex post facto descriptive.

There are various review studies that have been carried out with individuals who have ASD,
and among them, we highlight the following;:

i) The study developed by Pennington & Ozonoff [41] is probably the first review study available
that is related to ASD. Those authors reviewed 18 studies on ADHD, 9 studies on Conduct Disorder
(without ADHD), 14 studies on ASD, and 5 studies on Tourette Syndrome. Executive Function
deficits are consistently found in both ADHD and autism, but not in Conduct Disorder (CD) without
ADHD, or Tourette Syndrome (TS). Furthermore, both the severity and the profile of EF deficits seem
to differ between ADHD and autism. Molar EF deficits are more severe in the latter than in the former.
In the few studies of more specific EF tasks, there are deficits in motor inhibition in ADHD but not in
autism, while there are deficits in verbal working memory in autism but not in ADHD. We conclude
with a discussion of the implications for future research.

ii) Lai et al. [42] conducted a review with the aim of outlining the profile of Executive
Functioning deficits in children and adolescents with high-functioning autism spectrum disorder
(HFASD). Those authors reviewed 98 case-control studies, involving 5,991 individuals, of which 2,986
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had ASD, and 3,005 had normotypical development. This meta-analysis confirmed the presence of
Executive Dysfunction in children and adolescents with HFASD.

iif) Kercood et al. [43] analysed 24 studies with individuals having different levels of
competence: HFA, Asperger’s (ASP), and Autism. The results suggest that individuals with ASD
obtain lower scores in working memory, cognitive flexibility, and planning compared to indiviuals
with normotypical development. Low verbal working memory scores were associated with greater
problems in adaptive behaviour, and more restrictive and repetitive behaviour.

iv) Leung and Zakzanis [44] conducted a systematic review of 72 studies in order to analyse the
sensitivity of measures of cognitive flexibility in individuals with ASD. Impairments in cognitive
flexibility do not uniformly characterise all individuals with ASD.

v) Geurts et al. [45] analysed 41 studies, in order to determine whether individuals with ASD
have difficulties in inhibitory control: inhibition of the overbearing response and interference control.
Those researchers found that individuals with ASD show poorer performance in automatic response
inhibition and interference control tasks, compared to individuals with normotypical development.
One cannot make a conclusion by affirming that the inhibition of automatic responses is the most
characteristic indicator of individuals with ASD, because there are variables related to age and 1Q
that can differentially influence inhibition.

Procedure

We have followed the guidelines of PRISMA 2020 [46], which were operationalised in a series of
stages: (i) formulation of the problem; (ii) literature search; (iii) coding of the studies; (iv) statistical
analysis and interpretation, and (v) publication of the results.

We conducted a literature search in Science Direct, NCBI (National Center for Biotechnology
Information), Science Direct, APA PsycInfo, and PubMed. The keywords used in the search were:
autism or ASD or ASD; Behavior Rating Instrument of Executive Function-Preschool or BRIEF-P.

The search language was primarily English.

The search itineraries focused on the last ten years:

i) Science Direct > 4255 results

Search 1 - 97 results

(autism or ASD) and (Behavior Rating Instrument of Executive Function-Preschool)

Search 2 - 4.158 results

(autism or ASD) and (BRIEF-P)

ii) NCBI - 275 results

Search - NCBI - Total 142

(autism+or+ASD) and (BRIEF-P)

Search @ NCBI - Total 133

(("autistic disorder”[MeSH Terms] OR (“autistic” [All Fields] AND “disorder”[All Fields]) OR
“autistic disorder”[All Fields] OR “autism”[All Fields]) OR “asd”[All Fields]) AND BRIEF-P[All
Fields] AND (“2012/02/07"[PDat] : “2022/02/03”[PDat]) (autism+or+ASD) and (BRIEF-P)

iii) APA PsycInfo

Search = autism or ASD and BRIEF-P - 89,143 results

iv) PubMed

Search = autism or ASD and BRIEF-P - 67,379 results

The search strategy is reflected in the PRISMA flow diagram (Figure 1).
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Figure 1. PRISMA flow diagram (based on the work of Page et al., 2021) [46].

Selection Criteria

The criteria were previously decided by considering the objectives of the study:

i) Inclusion criteria: (a) Participants: people with a diagnosis of ASD obtained from the application
of standardised tests; (b) Cognitive age that allows the application of BRIEF-P; (c) Cognitive competence:
obtained through the application of standardised tests; (d) Executive dimensions: single construct or
basic dimensions (flexibility, inhibition, and working memory); (e) Assessment instruments:
standardised to assess executive functions: hetero-report and/or self-report; (f) Types of studies:
empirical; (g) Language: English and Spanish; (h) Other features: full text

ii) Exclusion criteria: (a) Participants: no diagnosis of ASD; (b) Cognitive age: it does not allow
applying BRIEF-P; (c) Cognitive competence: not available; (d) Assessment instruments: not
standardised; (e) Types of studies: case study and review; (f) Language: other; (g) Other characteristics:
summary.
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We carried out a systematic review and considered a series of characteristics that define this type
of scientific publication: (i) the preparation process is specified in detail; (ii) it is possible to replicate
and verify the results and conclusions; (iii) an issue is dealt with in depth; (iv) the research is useful
for obtaining concrete answers to specific clinical questions; (v) the research provides objective data.

3. Results

The search returned 161,773 potentially eligible studies. Finally, 13 works that were published
in the last ten years were selected, because they met the necessary criteria to be part of the present
study. The selected articles were reviewed and the most relevant information was extracted. The
Table 1 includes the reviewed studies.
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We have selected 4 studies that have sufficient statistical information to perform the meta-
analysis with 6 comparisons (TEA versus Control) that allow us to compare the results in relation to
the scores on the Clinical Inhibition and Flexibility and Global Executive Functioning Scales.

The Q test for homogeneity indicates that we cannot reject the null hypothesis that the effect size
is the same in all studies.

The study that has the most weight in the meta-analysis is the one developed by Jahromi et al.
[2013] [60].

In this case, the overall effect, measures the statistical significance of the result of the meta-
analysis. In our study it is observed that it is statistically significant as the value is less than 0.05 (for
95% CI). There are statistically significant differences in BRIEF-P scores between people with ASD
and the control group.

Considering a significance level at 0.05, a p-value of 0.015 would be less than this threshold and
would be considered statistically significant (see Table 2).

Table 2. Effect size estimates.

Preocupacion sobre la aplicabilidad

Probabilidad de sesgos
de los resultados

Author/Year/Country  Seleccién Seleccion

Prueba Prueba de Flujo y Prueba Prueba de

de los de los
indice referencia tiempos indice referencia
individuos pacientes

[47] /Canada ALTO BAJO BAJO INCIERTO BAJO BAJO BAJO
[48]/Canada BAJO BAJO INCIERTO  INCIERTO BAJO INCIERTO  INCIERTO
[49])/EE.UU ALTO INCIERTO INCIERTO INCIERTO  ALTO BAJO BAJO
[50]/Germany ALTO BAJO BAJO BAJO ALTO BAJO BAJO
[51]/EE.UU ALTO BAJO BAJO ALTO BAJO BAJO BAJO
[52]/EE.UU BAJO BAJO BAJO INCIERTO BAJO BAJO BAJO
[53]/EE.UU ALTO BAJO BAJO INCIERTO ALTO BAJO BAJO
[54]/Netherlands ALTO BAJO BAJO INCIERTO ALTO BAJO BAJO
[55]/EE.UU ALTO BAJO BAJO INCIERTO BAJO BAJO BAJO
[56]/Italia ALTO ALTO BAJO INCIERTO ALTO BAJO BAJO
[57]/EE.UU ALTO ALTO BAJO INCIERTO ALTO BAJO BAJO
[58]/EE.UU ALTO ALTO INCIERTO  INCIERTO BAJO INCIERTO ALTO
[59]/EE.UU ALTO ALTO BAJO INCIERTO ALTO BAJO BAJO

Figure 2 presents the forest plot, which visually summarizes the results of the meta-analysis.
Each study is represented by a horizontal line indicating its confidence interval, with a square marker
denoting the effect size. The overall effect estimate is illustrated by a diamond at the bottom of the
plot, providing a comprehensive view of the combined data. This visualization helps to quickly assess
the consistency and significance of the findings across different studies.
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Figure 2. Forest plot.

4. Discussion and Conclusions

The purpose of this study was to review and analyse the published findings regarding the
application of BRIEF-P in individuals with ASD, of preschool age, in order to obtain the characteristic
and differential Executive profile.

The scores obtained in BRIEF-P by individuals with ASD show high scores on all clinical scales
and indices. The scores are particularly high on the Clinical Flexibility Scale, thus demonstrating an
ability, which would constitute a hallmark of Autism Spectrum Disorders.

These results are in line with those obtained by various researchers who have applied BRIEF-P
to children with ASD: (i) McClain et al. [61], in comparing children with ASD versus children with
Intellectual Disability, found that the latter exhibit more significant deficiencies in EF, regardless of
diagnosis, with working memory being the most affected Executive Function ability in both groups;
(ii) Godfrey et al. [62] confirm greater difficulty in switching attention between activities, and
persistence in interests in individuals with ASD.

Executive Functioning is an affected area in children with ASD (for a review see Best & Miller
[11]. Kenworthy et al. [12], in comparing children with and without ASD, found significant
improvements in parent-reported general Executive Functioning after Parent-Child Interaction
Therapy (PCIT). The changes that were experienced before and after therapy in Emotional Regulation
are related to Executive Functioning.

vi) Ratto et al. [63] demonstrated how bilingual students with ASD had significantly fewer
Executive Functioning problems and repetitive behaviours when the informants were parents. The
bilingual advantage in Executive Functioning may be extended to children with neurodevelopmental
disorders.

vii) Otterman et al. [64] suggest a gradual association of Executive Functioning difficulties along
the continuum of ASD and ADHD. Further, Executive Functioning problems can be a precursor to
ASD and ADHD traits from an early age.

viii) Stephens et al. [2018] [65] provide additional support for ASD risk and show new findings
on the relationship between childhood behaviours that are indicative of ASD risk and Executive
Functioning in early childhood.
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ix) Gorman et al. [2016] [66] link the use of filler phrases that reflect difficulties in planning and
delivering speech.

x) Di Renzo et al. [23] conclude that the use of the BRIEF-P which is completed by the parents
allows a greater knowledge of the child’s Executive Functioning, but does not add clinical data to the
diagnosis.

Based on the results obtained, we can suggest including the BRIEF-P in the protocol for
evaluating the Executive Functions of children with ASD, making it necessary to complete the
information that is obtained from the informants (parents, caregivers, and teachers) by adding the
information gained from the child him/herself, thus evaluating the three nuclear dimensions of
Executive Functioning proposed by [67]: working memory, inhibition, and flexibility.

The results are not conclusive. This may be due to various aspects that are related to
methodology. In that, a large part of the studies have been carried out with children and adolescents
of different ages and IQs below the normal range. Studies with adult samples have used individuals
with IQs within the normal range or above. Another reason is that in comparative studies the control
groups used are not always the most appropriate to compare with individuals with ASD.

Next, we analyse some future questions [7] that can guide future studies: (i) What is the influence
of IQ on Executive Performance in people with ASD?; (ii) What neural mechanisms correspond to
specific Executive Functions in individuals with and without ASD?; (iii) What is the profile of
Executive Function and Executive Dysfunction in people with ASD throughout their lives?; (iv) In
individuals with ASD who do not show clear Executive Deficits in laboratory tasks, how do they
perform in naturalistic settings that involve Executive Functions, such as shopping, for example?; (v)
Is there a specific profile of Executive Dysfunction that is exclusive to people with ASD, and different
from other neurodevelopmental disorders that are associated with Executive Dysfunction?; (vi) What
would a cognitive model of Executive Functions in individuals with ASD look like?
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