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Abstract: (1) Background: Children with Autism Spectrum Disorder (ASD) frequently have dif-
ficulties in processing sensory information, which is a limitation when participating in different
contexts, such as school. The objective of the present study was to compare the sensory processing
characteristics of children with ASD in the natural context of school through the perception of pro-
fessionals in the field of education, in comparison with neurodevelopmental children (2) Methods:
A cross-sectional descriptive study as conducted with study population consisting of children be-
tween three and ten years old, 36 of whom were diagnosed with ASD and attended the Autismo
Burgos association; the remaining 24 had neurotypical development. The degree of response of the
children to sensory stimuli at school was evaluated using the Sensory Profile-2 (SP-2) questionnaire
in its school version, answered by the teachers. (3) Results: Statistically significant differences were
found in sensory processing patterns (p = 0.001), in sensory systems (p = 0.001) and in school factors
(p = 0.001). Children with ASD who obtained worse results. (4) Conclusions: Children with ASD
are prone to present sensory alterations in different contexts, giving nonadapted behavioral and
learning responses.
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1. Introduction

The neologism autism derives from the Greek prefix autós, which means “shelf”.
Eugen Bleuler first used this term in 1911 as a characteristic of schizophrenia, but it was
not until the 1940s that it was formally recognized as a syndrome following the description
made by Kanner and Asperger [1], who identified difficulties in communication and social
interaction in patients with this type of pathology [2].

According to the fifth edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V), autism is classified within neurodevelopmental disorders. It is char-
acterized by difficulties at the social level, both in interaction and in communication, and
by the presence of restricted and repetitive patterns at the behavioral level. It is a specific
personal continuum that begins in childhood and is related to all areas of development. At
the sensory level, possible difficulties are evident in repetitive and restricted patterns of
behaviors, activities and interests [3].

The population with Autism Spectrum Disorder (ASD) is susceptible to sensory alter-
ations. Studies in which this circumstance is manifested are described in the literature [4,5].
Kanner [1] described how children diagnosed with ASD reacted pleasantly or negatively
towards certain sensory stimuli, and Jean Ayres [6] documented for the first time the
differences between children in sensory processing. Sensory processing is a broad term that
usually includes the direction of sensory information by the neural systems, including the
central and peripheral nervous systems, and the functions of the receptor organs. Sensory
processing dysfunction can present in the form of hyposensitivity or hypersensitivity to
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stimuli [4,5], which often elicits behavioral responses that are unusual or different from
those expected in a neurotypical person [7–10].

Up to 90% of people with ASD experience some form of sensory hypersensitivity,
which has been shown to be one of the main causes of disruptive behavior [11]. These be-
haviors are aggravated by limitations to manage self-regulation presented by this group, as
well as by difficulty in identifying and describing feelings and accurately self-reporting on
physiological sensations or mood [12]. Disruptive and problematic behaviors acquire even
more relevance in the cases of children with ASD with associated intellectual disabilities
and/or impaired verbal abilities [12].

A growing body of research suggests that atypical sensory processing may be a central
phenotype in autism due to its link with higher-order cognitive and social symptoms, and
its potential to serve as an early diagnostic marker [13]. In addition, alterations in sensory
processing have significant impacts on the development of the child with autism, limiting
their participation in socialization contexts, such as school [14], and making it difficult to
function in areas of occupation, such as activities of daily living (ADL) [15–18], play [19,20]
or education [21,22].

Taking into account the above, it is essential to study the perception of adults in
different environments, so that the problem may be addressed in the largest number of
contexts. Therefore, this research constitutes a starting point for the development of new
hypotheses, the main objective being to compare the characteristics of sensory processing of
children with autism in the natural context of school through the perception of professionals
in the field of education, in comparison with neurodevelopmental children.

2. Materials and Methods
2.1. Study Design—Study Population

A descriptive cross-sectional study was undertaken with a population consisting of
children between three and 10 years old. The sample was divided into two groups: on
the one hand, there were children with normal or neurotypical neurological development
enrolled in a public school in Burgos; on the other hand, the second group was made up
of children with a diagnosis of ASD enrolled in the same public school and who went to
the Autismo Burgos facilities to receive outpatient support services. Autismo Burgos is
a nonprofit association promoted by relatives of people with ASD whose purpose is to
improve quality of life, providing specific and specialized support throughout the life cycle
and in all areas of the attendee’s life. It was declared a Public Utility Entity in 1999 and has
been certified in Quality according to the ISO 9001 Standard since 2002 in all its centers
and services [23].

Children with severe disruptive behaviors who suffered from another type of diag-
nosed serious mental disorder were excluded from the study.

2.2. Procedures

Participants were recruited through a convenience sample, being the professionals
from Autismo Burgos who selected the children with ASD and the participants from the
neurotypical group who met the inclusion criteria. Prior to the start of the study, a meeting
was held with the children’s parents and teachers in which the purpose of the study and
its voluntary nature were explained to them. If they agreed to participate, they were
asked to sign the informed consent. Education professionals, both of children with ASD
and neurotypical children, were provided with the information collected through a self-
administered online questionnaire through Google Drive (Google LLC., Mountain View,
CA, USA) in March 2019 for subsequent statistical analysis.

The Bioethics Committee of the University of Burgos approved the research, (Reference
IR 14/2019), respecting at all times the requirements established in the Declaration of
Helsinki of 1975.
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2.3. Main Outcomes—Instruments

The main outcome variable of the study was the degree of response of the children to
sensory stimuli at school. As an evaluation tool, the Sensory Profile-2 (SP-2) questionnaire
was used in its school version, based on Dunn´s sensory processing model, which allowed
us to analyze how the processing interfered with the child´s participation in different
environments [24]. This is an instrument validated in the Spanish population for children
between the ages of three and 14 years, made up of 44 items, which assesses the frequency
with which the child shows certain behaviors in familiar situations and environments
through a standard Likert scale of six possible response options (5 = almost always or
always, 4 = frequently, 3 = half the time, 2 = occasionally, 1 = almost never or never,
and 0 = not applicable). The items were classified into patterns of sensory processing
or quadrants (search engine, as degree of obtaining sensory information; avoidant, to
what extent sensory inputs can be annoying; sensitive, how sensory inputs are detected;
spectator, level with which they are unaware or ignore sensory inputs), sensory and
behavioral systems or sections (auditory, visual, tactile, movement, behavioral), and school
factors (student need for external support to participate in learning activities, awareness
and attention for learning, tolerance of the student in the school environment, and the
availability of the student to learn in the educational context) [24,25]. The evaluation
instrument has good psychometric properties, with a Cronbach’s alpha that ranges between
0.72 and 0.90 and a test stability coefficient between 0.87 and 0.97 [24].

Variables of interest such as age and gender, were also collected to obtain relevant
sociodemographic information.

2.4. Statistical Analysis

A descriptive analysis was carried out to express the sociodemographic characteris-
tics of the sample and the scores obtained in the primary outcome variable of the study.
Categorical variables were expressed as absolute frequencies and percentages, while con-
tinuous variables were expressed as means. Compliance with the normality criteria of the
quantitative variables was evaluated using the Kolmogorov-Smirnov test. To evaluate the
association between the means reported by the education professionals in the different
sections of the SP-2 questionnaire, and the type of group to which the evaluated children
belonged (ASD or neurotypical), the nonparametric Mann-Whitney U test was performed.

Statistical analysis was performed with SPSS version 25 software (IBM-Inc, Chicago,
IL, USA). For the analysis of statistical significance, a value of p < 0.05 was established.

3. Results

The study sample consisted of 60 children, aged between three and 10 years old at
the time of completing the sensory profiles. Of the total number of participants, 36 were
part of the group of children with ASD, 29 being male (80.6%) and seven female (19.4%).
Twenty-four participants made up the group of neurotypical children. Gender was equally
distributed, with 12 girls and 12 boys.

Table 1 summarizes the mean scores obtained in the category “sensory processing
patterns” of the SP-2 questionnaire by the children of the ASD group and the neurotypical
group in the school context. Statistically significant differences were found between the
scores reported by educational professionals who worked with children with ASD and
those provided by teachers of neurotypical children. Students with ASD showed significant
alterations in all sensory processing patterns compared to neurotypical students.
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Table 1. Comparison of the scores obtained by children with ASD and neurotypical children in the
category “sensory processing patterns”.

Sensory Processing Patterns Group n Rank U p-Value

Search engine
ASD 36 42.43

2.50 0.001
Neurotypical 24 12.60

Avoidant
ASD 36 42.12

13.50 0.001
Neurotypical 24 13.06

Sensitive
ASD 36 40.76

62.50 0.001
Neurotypical 24 15.10

Spectator
ASD 36 41.65

30.50 0.001
Neurotypical 24 13.77

n: Sample size.

Regarding the sensory and behavioral systems, educational professionals who worked
with children with ASD reported statistically significant dysfunction in this group, com-
pared to neurotypical children, after evaluating their auditory, visual, tactile and movement
processing. Differences were also found in the behavioral systems, with the teachers of
the children with ASD being those who provided data on behavioral aspects that were
significantly more dysfunctional than the teachers of the neurotypical children (Table 2).

Table 2. Comparison of the scores obtained by children with ASD and neurotypical children in the
category “sensory and behavioral systems”.

Sensory and Behavioral
Systems Group n Rank U p-Value

Auditory
ASD 36 39.67

102.00 0.001
Neurotypical 24 16.75

Visual
ASD 36 42.36

5.00 0.001
Neurotypical 24 12.71

Tactile
ASD 36 38.44

146.00 0.001
Neurotypical 24 18.58

Movement
ASD 36 41.33

42.00 0.001
Neurotypical 24 14.25

Behavioral
ASD 36 42.36

5.00 0.001
Neurotypical 24 12.71

n: Sample size.

Considering school factors, the teachers of children with ASD reported a greater need
for external help, less awareness and attention to learning, less tolerance in the learning
context and less availability to learn in this group. Statistically significant differences were
found in the four factors after comparing the scores obtained in the children with ASD
with the group of neurotypical children (Table 3).
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Table 3. Comparison of the scores obtained by children with ASD and neurotypical children in the
category “school factors”.

School Factors Group n Rank U p-Value

External support
ASD 36 42.17

12.00 0.001
Neurotypical 24 13.00

Awareness and attention for
learning

ASD 36 42.19
11.00 0.001

Neurotypical 24 12.96

Tolerance
ASD 36 42.31

7.00 0.001
Neurotypical 24 12.79

Availability to learn
ASD 36 40.07

87.50 0.001
Neurotypical 24 16.15

n: Sample size.

4. Discussion

The study of sensory behaviors in education is important because school is a highly
stimulating context in which children have less control of the environment and increased
learning demands [26]. Previous studies have shown a higher prevalence of hypersensitiv-
ity in children with ASD compared to neurotypical children, which can be exacerbated in
contexts such as school, contributing to maladaptive behavioral and learning responses [27].
The present research is based on this aspect, which showed an alteration in the sensory
processing of children with ASD in the educational context compared to children with
neurotypical development, as well as a greater need for support.

Our study showed a significant alteration in the four patterns of sensory processing,
according to Dunn [18], in children with ASD at school. Mills et al. [28] reported in their
study that students with ASD may experience difficulties in performing classroom tasks
due to atypical sensory processing and inefficient use of higher-order cognitive strategies,
because they frequently respond by avoiding certain situations, seeking sensory experi-
ences, experiencing fear or even acquiring a passive role [29–32]. Along the same lines, a
recent study demonstrated several sensory integration disorders in a group of children
with ASD at school that included problems in sensory modulation, sensory discrimination
and perceptual dysfunctions, vestibular difficulties, dyspraxia, and sensory-seeking be-
haviors [33]. Children with hypersensitivity may respond in the form of fear, avoidance,
distraction, excessive vigilance or even aggression towards specific sensations [6,26], hin-
dering adaptive behavior and preventing the performance of daily activities, academic
skills and social participation [34].

In addition to promoting maladaptive responses, sensory processing abnormalities
in children with ASD can appear in different sensory modalities [34]. Previous studies
have shown atypical sensory disturbances in relation to inference to pain, avoidance of
certain sounds or textures, aversion to unusual smells or unknown objects, or the search
for specific visual experiences [35,36]. These results are confirmed with those found in the
present investigation, where children with ASD showed greater dysfunction in all sensory
and behavioral systems compared to neurotypical children. Likewise, a study carried out
by Fernández et al. [37] to compare sensory processing in children with and without autism
spectrum disorder at home and in the classroom found that the most affected sensory
modalities in the group of children with ASD were hearing and touch. A tactile or auditory
defensive attitude were the most frequent manifestations of children with hypersensitivity,
which is known to be one of the most common responses of children with ASD [38].

Recent research showed lower participation in school in children with sensory disor-
ders [39]. Taking into account the different school factors studied in our research, teachers
perceived a greater need for external help, less awareness and attention to learning, less
tolerance in the learning context and less availability to learn, in students with ASD. This
aspect can be explained by the fact that children with difficulties in the treatment and
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processing of sensory information develop less interest in school activities, as well as
maladaptive behaviors such as avoidance, which can affect their academic results and
their performance in the classroom. [39]. The elevated response to sensory input due to
the increasing demands of the environment, coupled with the child´s limited control over
the particular educational environment, may negatively influence the way they behave in
school [27].

It has been proposed that the ability to perceive internal or external information in a
modulated way allows focusing and maintaining attention, approaching and exploring
the environment with confidence, and responding to the demands of the environment in
an adaptive way [40]. Sensory and social behaviors can exert a reciprocal influence on
each other, where atypical sensory processing can affect selective attention to different
stimuli, social reciprocity, or even adherence to social norms of behavior [41]. Sensory-
seeking behavior is prevalent among children with ASD, which could be also used to help
dampen or cancel over reactivity to certain stimuli, avoiding behaviors that are not socially
appropriate or safe [32].

This research provides information about the involvement of the sensory environment
in school in a sample of children with ASD compared to a group of children with neurotyp-
ical development but must be considered in the context of its limitations. The use of a
self-administered online survey and nonprobability sampling can lead to methodological
biases. Furthermore, the sample size was not representative for the general population,
and the fact that it was a cross-sectional study made it impossible to determine a causal
relationship between the variables. Despite this, having a group of children with neu-
rotypical development facilitated the identification of atypical sensory development in the
participants with ASD.

Although there are studies that describe the sensory profiles of children with ASD
and neurotypical children, it is essential to continue with the research so that families and
professionals understand their sensory modulation processes before considering objectives
and intervention methods focused on improving functional abilities, providing adequate
spaces based on their characteristics. In general, children with ASD require sensory
adjustments in the school environment that reduce the tendency to hypersensitivity and
facilitate their self-regulation, but each child has different sensory processing. These
data related to the sensory profile of children with ASD at school provide information
about the child´s strengths and challenges at the sensory level in this context, help to
distinguish factors that vary in their behavior based on their sensory experiences, and
facilitate adapting the school environment to personal needs.

Future research is recommended to evaluate the sensory profile of children with and
without different pathologies and to carry out interventions in different natural environ-
ments, to enhance the ability of children to cope effectively with different stimuli of the
school context. Despite the sensory peculiarities of each child, it is possible to extract some
practical implications at a general level, not so much to implement and design specific inter-
ventions, but to adapt the environment to the needs of each child considering deficiencies in
aspects such as auditory and tactile processing, or eliminating possible threatening stimuli
in the classroom. In addition, developing guidelines for parents and teachers of children
with atypical sensory profiles can contribute to a better occupational performance of the
child and promote appropriate social behaviors. A change of perspective is considered
essential, so that it is the school establishment that understands and adapts to the needs of
children with ASD.

5. Conclusions

The different forms of sensory processing of children with ASD, compared to the
neurotypical children, may be related to their development and influence the performance
of occupations in different contexts, such as school. After comparing the sensory profile
of children with ASD with neurotypical children, statistically significant differences were
found in sensory processing patterns, sensory systems and school factors, with children
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with ASD having the worst results. These data facilitate adapting the school environment
to personal needs, since a change of perspective is considered essential in which it is the
school establishment that understands and adapts to the needs of children with ASD.

Author Contributions: Conceptualization, A.G.-G. and P.R.-F.; methodology, A.G.-G., J.L.C.-G.,
P.R.-F. and J.J.G.-B.; software, A.G.-G. and J.J.G.-B.; validation, A.G.-G., J.L.C.-G., P.R.-F. and J.J.G.-B.;
formal analysis, J.J.G.-B.; investigation, A.G.-G. and J.L.C.-G.; resources, A.G.-G.; data curation,
P.R.-F. and J.J.G.-B.; writing-original draft preparation, J.L.C.-G. and P.R.-F.; writing-review and
editing, P.R.-F.; visualization, A.G.-G., J.L.C.-G., P.R.-F. and J.J.G.-B.; supervision, J.J.G.-B.; project
administration, A.G.-G. and J.L.C.-G. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of the University of Burgos
(Protocol code 14/2019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: All of the data are available in the manuscript.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Baron-Cohen, S. Leo Kanner, Hans Asperger, and the discovery of autism. Lancet 2015, 386, 1329–1330. [CrossRef]
2. Stotz-Ingenlath, G. Epistemological aspects of Eugen Bleuler’s conception of schizophrenia in 1911. Med. Health Care Philos. 2000,

3, 153–159. [CrossRef]
3. American Psychiatric Association. Guía de Consulta de los Criterios Diagnósticos del DSM-5; Panamericana, M., Ed.; American

Psychiatric Association: Philadelphia, PA, USA, 2013.
4. Baranek, G.; Watson, L.; Boyd, B.; Poe, M.; David, F.; McGuire, L. Hyporesponsiveness to social and nonsocial sensory stimuli

in children witn autism, children with developmental delays, and typically developing children. Dev. Psychopathol. 2013, 25,
307–320. [CrossRef] [PubMed]

5. Leekam, S.R.; Nieto, C.; Libby, S.J.; Wing, L.; Gould, J. Describing the sensory abnormalities of children and adults with autism. J.
Autism Dev. Disord. 2007, 37, 894–910. [CrossRef] [PubMed]

6. Ayres, A.J. The development of perceptual-motor abilities: A theoretical basis for treatment of dysfunction. Am. J. Occup. Ther.
1963, 17, 221–225. [PubMed]

7. Bogdashina, O. Percepción Sensorial en el Autismo y Síndrome de Asperger: Experiencias Sensoriales Diferentes, Mundos Perceptivos
Diferentes; Autismo Ávila: Ávila, Spain, 2007.

8. Brockevelt, B.L.; Nissen, R.; Schweinle, W.E.; Kurtz, E.; Larson, K.J. A comparison of the sensory profile scores of children with
autism and an age- and gender-matched sample. S. D. Med. 2013, 66, 459–465.

9. Schaaf, R.C.; Toth-Cohen, S.; Johnson, S.L.; Outten, G.; Benevides, T.W. The everyday routines of families of children with autism:
Examining the impact of sensory processing difficulties on the family. Autism 2011, 15, 373–389. [CrossRef]

10. Tomchek, S.D.; Dunn, W. Sensory processing in children with and without autism: A comparative study using the short sensory
profile. Am. J. Occup. Ther. 2007, 61, 190–200. [CrossRef]

11. Tavassoli, T.; Miller, L.J.; Schoen, S.A.; Nielsen, D.M.; Baron-Cohen, S. Sensory over-responsivity in adults with autism spectrum
conditions. Autism 2014, 18, 428–432. [CrossRef] [PubMed]

12. Fodstad, J.C.; Rojahn, J.; Matson, J.L. Emergent Comorbidity in At Risk Children with and without Autism Spectrum Disorder—A
Cross-Sectional Study. J. Dev. Phys. Disabil. 2010, 22, 381–400. [CrossRef]

13. Robertson, C.E.; Baron-Cohen, S. Sensory perception in autism. Nat. Rev. Neurosci. 2017, 18, 671–684. [CrossRef]
14. Brown, N.B.; Dunn, W. Relationship between context and sensory processing in children with autism. Am. J. Occup. Ther. 2010,

64, 474–483. [CrossRef]
15. Tanner, K.; Hand, B.N.; O’Toole, G.; Lane, A.E. Effectiveness of interventions to improve social participation, play, leisure, and

restricted and repetitive behaviors in people with autism spectrum disorder: A systematic review. Am. J. Occup. Ther. 2015, 69,
1–12. [CrossRef]

16. Green, S.A.; Carter, A.S. Predictors and course of daily living skills development in toddlers with autism spectrum disorders. J.
Autism Dev. Disord. 2014, 44, 256–263. [CrossRef] [PubMed]

17. Kanne, S.M.; Gerber, A.J.; Quirmbach, L.M.; Sparrow, S.S.; Cicchetti, D.V.; Saulnier, C.A. The role of adaptive behavior in autism
spectrum disorders: Implications for functional outcome. J. Autism Dev. Disord. 2011, 41, 1007–1018. [CrossRef] [PubMed]

18. Little, L.M.; Sideris, J.; Ausderau, K.; Baranek, G.T. Activity participation among children with autism spectrum disorder. Am. J.
Occup. Ther. 2014, 68, 177–185. [CrossRef] [PubMed]

http://doi.org/10.1016/S0140-6736(15)00337-2
http://doi.org/10.1023/A:1009919309015
http://doi.org/10.1017/S0954579412001071
http://www.ncbi.nlm.nih.gov/pubmed/23627946
http://doi.org/10.1007/s10803-006-0218-7
http://www.ncbi.nlm.nih.gov/pubmed/17016677
http://www.ncbi.nlm.nih.gov/pubmed/14072429
http://doi.org/10.1177/1362361310386505
http://doi.org/10.5014/ajot.61.2.190
http://doi.org/10.1177/1362361313477246
http://www.ncbi.nlm.nih.gov/pubmed/24085741
http://doi.org/10.1007/s10882-010-9202-4
http://doi.org/10.1038/nrn.2017.112
http://doi.org/10.5014/ajot.2010.09077
http://doi.org/10.5014/ajot.2015.017806
http://doi.org/10.1007/s10803-011-1275-0
http://www.ncbi.nlm.nih.gov/pubmed/21598046
http://doi.org/10.1007/s10803-010-1126-4
http://www.ncbi.nlm.nih.gov/pubmed/21042872
http://doi.org/10.5014/ajot.2014.009894
http://www.ncbi.nlm.nih.gov/pubmed/24581404


Int. J. Environ. Res. Public Health 2021, 18, 7670 8 of 8

19. Freeman, S.; Kasari, C. Parent-child interactions in autism: Characteristics of play. Autism 2013, 17, 147–161. [CrossRef]
20. Jung, S.; Sainato, D.M. Teaching play skills to young children with autism. J. Intellect. Dev. Disabil. 2013, 38, 74–90. [CrossRef]

[PubMed]
21. Dillenburger, K.; Jordan, J.; McKerr, L.; Keenan, M. The millennium child with autism: Early childhood trajectories for health,

education and economic wellbeing. Dev. Neurorehabil. 2015, 18, 37–46. [CrossRef] [PubMed]
22. Towle, P.O.; Vacanti-Shova, K.; Shah, S.; Higgins-D’alessandro, A. School-aged functioning of children diagnosed with autism

spectrum disorder before age three: Parent-reported diagnostic, adaptive, medication, and school placement outcomes. J. Autism
Dev. Disord. 2014, 44, 1357–1372. [CrossRef]

23. Autismo Burgos. What is autism? Available online: https://www.autismoburgos.es/ (accessed on 2 April 2021).
24. Dunn, W. Perfil Sensorial-2: Manual del Usuario; NCS Pearson. Inc.: Minneapolis, MN, USA, 2016.
25. Jorquera, S.; Romero, D.; Rodríguez, G.; Triviño, J.M. Assessment of Sensory Processing Characteristics in Children between 3

and 11 Years Old: A Systematic Review. Front. Pediatr. 2017, 5, 57. [CrossRef]
26. Miller, L.J.; Anzalone, M.E.; Lane, S.J.; Cermak, S.A.; Osten, E.T. Concept evolution in sensory integration: A proposed nosology

for diagnosis. Am. J. Occup. Ther. 2007, 61, 135–140. [CrossRef]
27. Ben-Sasson, A.; Cermak, S.A.; Orsmond, G.I.; Tager-Flusberg, H.; Carter, A.S.; Kadlec, M.B.; Dunn, W. Extreme sensory modulation

behaviors in toddlers with autism spectrum disorders. Am. J. Occup. Ther. 2007, 61, 584–592. [CrossRef] [PubMed]
28. Mills, C.J.; Chapparo, C.; Hinitt, J. Impact of a Sensory Activity Schedule Intervention on Cognitive Strategy Use in Autistic

Students: A School-Based Pilot Study. Br. J. Occup. Ther. 2021. [CrossRef]
29. Ashburner, J.; Ziviani, J.; Rodger, S. Sensory processing and classroom emotional, behavioral, and educational outcomes in

children with autism spectrum disorder. Am. J. Occup. Ther. 2008, 62, 564–573. [CrossRef]
30. Ben-Sasson, A.; Hen, L.; Fluss, R. A meta-analysis of sensory modulation symptoms in individuals with autism spectrum

disorders. J. Autism. Dev. Disord. 2009, 39, 1–11. [CrossRef]
31. Tomcheck, S.D.; Huebner, R.A.; Dunn, W. Patterns of sensory processing in children with autism spectrum disorder. RASD 2014,

8, 1214–1224. [CrossRef]
32. Case-Smith, J.; Weaver, L.L.; Fristad, M.A. A systematic review of sensory processing interventions for children with autism

spectrum disorders. Autism 2015, 19, 133–148. [CrossRef] [PubMed]
33. Wuang, Y.P.; Huang, C.L.; Tsai, H.Y. Sensory Integration and Perceptual-Motor Profiles in School-Aged Children with Autistic

Spectrum Disorder. Neuropsychiatr. Dis. Treat. 2020, 16, 1661–1673. [CrossRef]
34. Stagnitti, K.; Raison, P.; Ryan, P. Sensory defensiveness syndrome: A paediatric perspective and case study. Aust. Occup. Ther. J.

1999, 46, 175–187. [CrossRef]
35. Kientz, M.A.; Dunn, W. A comparison of the performance of children with and without autism on the Sensory Profile. Am. J.

Occup. Ther. 1997, 51, 530–537. [CrossRef]
36. Rogers, S.J.; Ozonoff, S. Annotation: What do we know about sensory dysfunction in autism? A critical review of the empirical

evidence. J. Child Psychol. Psychiatry 2005, 46, 1255–1268. [CrossRef]
37. Fernández, M.I.; Pastor, G.; Sanz, P.; Tárraga, R. A comparative study of sensory processing in children with and without autism

spectrum disorder in the home and classroom environments. Res. Dev. Disabil. 2015, 38, 202–212. [CrossRef]
38. Mailloux, Z.; Mulligan, S.; Roley, S.S.; Blanche, E.; Cermak, S.; Coleman, G.G.; Bodison, S.; Lane, C.J. Verification and clarification

of patterns of sensory integrative dysfunction. Am. J. Occup. Ther. 2011, 65, 143–151. [CrossRef]
39. Ouellet, B.; Carreau, E.; Dion, V.; Rouat, A.; Tremblay, E.; Voisin, J.I.A. Efficacy of Sensory Interventions on School Participation of

Children with Sensory Disorders: A Systematic Review. AJLM 2021, 15, 75–83. [CrossRef]
40. Ben-Sasson, A.; Carter, A.S.; Briggs-Gowan, M.J. Sensory over-responsivity in elementary school: Prevalence and social-emotional

correlates. J. Abnorm. Child. Psychol. 2009, 37, 705–716. [CrossRef]
41. Gliga, T.; Bedford, R.; Charman, T.; Johnson, M.H. Enhanced visual search in infancy predicts emerging autism symptoms. Curr.

Biol. 2015, 25, 1727–1730. [CrossRef]

http://doi.org/10.1177/1362361312469269
http://doi.org/10.3109/13668250.2012.732220
http://www.ncbi.nlm.nih.gov/pubmed/23157647
http://doi.org/10.3109/17518423.2014.964378
http://www.ncbi.nlm.nih.gov/pubmed/25289682
http://doi.org/10.1007/s10803-013-1997-2
https://www.autismoburgos.es/
http://doi.org/10.3389/fped.2017.00057
http://doi.org/10.5014/ajot.61.2.135
http://doi.org/10.5014/ajot.61.5.584
http://www.ncbi.nlm.nih.gov/pubmed/17944296
http://doi.org/10.1177/0308022620982888
http://doi.org/10.5014/ajot.62.5.564
http://doi.org/10.1007/s10803-008-0593-3
http://doi.org/10.1016/j.rasd.2014.06.006
http://doi.org/10.1177/1362361313517762
http://www.ncbi.nlm.nih.gov/pubmed/24477447
http://doi.org/10.2147/NDT.S253337
http://doi.org/10.1046/j.1440-1630.1999.00197.x
http://doi.org/10.5014/ajot.51.7.530
http://doi.org/10.1111/j.1469-7610.2005.01431.x
http://doi.org/10.1016/j.ridd.2014.12.034
http://doi.org/10.5014/ajot.2011.000752
http://doi.org/10.1177/1559827618784274
http://doi.org/10.1007/s10802-008-9295-8
http://doi.org/10.1016/j.cub.2015.05.011

	Introduction 
	Materials and Methods 
	Study Design—Study Population 
	Procedures 
	Main Outcomes—Instruments 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

