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Abstract
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Children who have been diagnosed with any one
research

developmental disorder are very likely to meet diagnostic
criteria for some other developmental disorder. Although
comorbidity has long been acknowledged in childhood
disorders, little is understood about the mechanisms that are
responsible for the high level of comorbidity. In a series of
studies, we have investigated the link between sensory-motor 2.3+ billion citations
deficits and developmental disorders. Poor sensory-motor
integration has long been implicated as a cause of motor
problems in developmental disorders such as developmental
coordination disorder (DCD), and our recent research has also
investigated sensory-motor deficits in children with attention
deficit hyperactivity disorder (ADHD) and autistic disorder.
Based on a critical examination of relevant literature and some
of our recent research findings, we argue that the importance of
poor sensory-motor functioning in discriminating children with
different disorders has been underestimated. Poor sensory-
motor coordination appears to be linked to DCD, but not ADHD.
Also, sensory-motor deficits in children with DCD and autistic
disorder may provide insight into some of the social difficulties
found in these groups of children. This research will increase
our understanding of why children with one developmental
disorder typically also have problems in other areas.
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... ASD is distinguished by neurocognitive deficits that hinder speech and
social interaction, as well as confined and repetitive behaviors (Worley et al.,
2012). Furthermore, people with autism frequently have sensory processing
issues, making it difficult for them to adequately respond to and interpret
sensory cues (Kern et al., 2011; Piek et al., 2004). ...

... Utilizing a trampoline, for instance, within the program offers such
advantages given the playful nature of the task (Lourengo et al.,

2015; Phytanza, Purwanta, et al., 2021) . More specifically, trampoline use
throughout the programme has been linked to enhancements in the children's
stability as well as physical abilities, control of posture, as well as power
(Apoloni et al., 2013;Giagazoglou et al., 2015). ...

Is 1nere an Effect of the Trampoline Program for Autism Spectrum Disorder
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... Evidence from neurobiological and behavioral research demonstrates a
close interplay among sensory, motor, cognitive, and emotional functioning in
children (Davis et al., 2009;Diamond, 2000;Hadders-Algra, 2016;Mancini et al.,
2018). For example, deficits in sensorimotor functioning are a core feature
across different developmental conditions (Fournier et al., 2010; Piek & Dyck,
2004; Shum & Pang, 2009) and have been linked to attentional difficulties
(Hazen et al., 2014;Konicarova et al., 2014), lower cognitive abilities (Davis et
al., 2009;Piek & Dyck, 2004), poorer academic performance (Davis et al.,
2009;Macdonald et al., 2018), and atypical brain functional connectivity (Kim et
al., 2017;McLeod et al., 2014). A large body of research shows that functional
outcomes and brain connectivity can be positively altered by training and
practice over time (Bediou et al., 2018;Klingberg et al., 2005;0ei & Patterson,
2013;Posner et al., 2015;Qian et al., 2018;Sanchez-Pérez et al., 2019;Tang et
al., 2007;Thorell et al., 2009) -including by sensorimotor exercises, computer-
based training, and repetition of specific tasks -as well as by a variety of
behavioral therapies, and lifestyle interventions related to nutrition and physical
activity (Alderman et al., 2017;Christiansen et al., 2019;Esteban-Cornejo et al.,
2021;Jirout et al., 2019). ...

... Evidence from neurobiological and behavioral research demonstrates a
close interplay among sensory, motor, cognitive, and emotional functioning in
children (Davis et al., 2009;Diamond, 2000;Hadders-Algra, 2016;Mancini et al.,
2018). For example, deficits in sensorimotor functioning are a core feature
across different developmental conditions (Fournier et al., 2010;Piek & Dyck,
2004;Shum & Pang, 2009) and have been linked to attentional difficulties
(Hazen et al., 2014;Konicarova et al., 2014), lower cognitive abilities (Davis et
al., 2009; Piek & Dyck, 2004) , poorer academic performance (Davis et al.,
2009;Macdonald et al., 2018), and atypical brain functional connectivity (Kim et
al., 2017;McLeod et al., 2014). A large body of research shows that functional
outcomes and brain connectivity can be positively altered by training and
practice over time (Bediou et al., 2018;Klingberg et al., 2005;0ei & Patterson,
2013;Posner et al., 2015;Qian et al., 2018;Sanchez-Pérez et al., 2019;Tang et
al., 2007;Thorell et al., 2009) -including by sensorimotor exercises, computer-
based training, and repetition of specific tasks -as well as by a variety of
behavioral therapies, and lifestyle interventions related to nutrition and physical
activity (Alderman et al., 2017;Christiansen et al., 2019;Esteban-Cornejo et al.,
2021;Jirout et al., 2019). ...

Measurement properties of the Brain Balance® multidomain developmental
survey: validated factor structure, internal reliability, and measurement
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... In addition, sensory processing patterns have been established which
categorize behavioral responses to sensory stimuli [12]. Impairments in
sensory processing have been identified in children with various
neurodevelopmental disorders including attention hyperactivity deficit disorder
(ADHD) [2,13,14], ASD [9], Williams Syndrome [15], and preterm infants [16],
with several investigators focusing on the identification of the sensory
processing differences between clinical populations [17][18] [19] [20]. ...

... There were no group differences in empathic processing except in children
with ASD showing higher personal distress than TD peers. This is contrary to
prior evidence showing that children with ASD and those with poor motor
abilities have less cognitive and/or emotional empathy [19, 81,128]. In our
studies, we used a self-reported measure of empathy (IRI) compared to
parent-reported measures utilized in other studies [81], which may indicate that
children are more empathetic than their parents report. ...
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... Furthermore, studies have reported deficits in motor skills, such as
hypotonia (low muscle tone) and apraxia (difficulty to execute a planned
physical movement) (Ming et al., 2007;Wigham et al., 2015;Hannant et al.,
2016). Even more, studies have also reported slower repetitive hand and foot
movements, slower and inaccurate manual dexterity, poorer ball throwing skills
and reduced coordination of locomotor skills, such as jumping and running
(Piek & Dyck, 2004; Green et al., 2009;Haswell et al., 2009;Hannant et al.,
2016). Fournier et al., (2010) conducted a metaanalysis with 51 comparisons
of motor ability and found that participants with ASD displayed a pronounced
motor and sensory impairments compared to typically developing counterparts,
with almost 98 percent of the autism sample reporting two or more sensory-
motor issues (Fournier et al., 2010). ...

... The findings from all the research mentioned above indicates that children
and adults with autism have a difficulty incorporating sensory inputs,
particularly visual inputs, into motor learning and show difficulty coordinating
visual and motor movements. Therefore, these difficulties could particularly
impact social learning which is learnt through imitation and integration of eye
movements with gestures during social communication, thus, resulting in social
and non-social deficits often reported in autism spectrum disorders ( Piek &
Dyck, 2004; Happé & Frith, 2006;Tager-Flusberg, 2008;larocci et al.,
2010;Cossu et al., 2012). ...

An investigation of sensory integration across the autistic spectrum using
multisensory illusions

Article
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... The above-mentioned results allow for professionals to design and evaluate
the intervention programs aimed to improve procedures for overcoming
specific deficits identified in children born preterm [34, 35]. For example, the
educators may design a program focused on improving the perceptive skills
such as strengthening body image and body self-esteem, practicing visual-
motor coordination exercises, or creating activities that promote social
interaction of premature children. ...

... For this reason, it becomes essential to strengthen educational programs in
the field of emotional control in order to improve the overall development of
children born preterm. Deficiencies in emotional control and in general in all
social aspects may be related to their motor immaturity and deficiency in body
perception [34] . Another explanation is that premature children suffer various
processes at birth depending on their medical condition, the degree of
immaturity, and early separation from the mother (for short or very long
periods), wherein anxiety states may occur [1]. ...

Physical, Perceptual, Socio-Relational, and Affective Skills of Five-Year-Old
Children Born Preterm and Full-Term According to Their Body Mass Index

Article = Full-text available

Pedro Gil Madrona - Sonia J. Romero Martinez - Carmen Roz Faraco -
Gavin Pereira

View  Show abstract

... 2,8,9 Therapy for autistic children typically focuses on developing social and
communication skills, as well as managing sensory processing differences.

10, 11 Despite the high prevalence of motor impairments in autistic children,
motor concerns are not typically the primary target of therapy for these
children. 2 Current best-practice to improve motor function in children with
DCD includes a treatment approach called Cognitive Orientation to daily
Occupational Performance (CO-OP). 12 CO-OP is a task-specific approach
designed to improve motor-based skills that a child needs or wants to master;
it is a cognitive-based, problem-solving approach that uses verbal mediation
and identifies strategies to support skill acquisition. ...
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Effectiveness of Cognitive Orientation to daily Occupational Performance for
autistic children with developmental coordination disorder
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... Bununla birlikte, GKB'li gocuklar cevap verme ve degerlendirme
slreglerinde daha az gaba harcamaktadir ve yanhslari diizeltme de daha az
noéral kaynagi devreye sokmaktadir [17]. Ek olarak, GKB bulunan gocuklarda
siklikla gérilen zayif duyu-motor entegrasyonunun beyin aktivitesindeki
farkliliklarla iligkili olabileceg@i distnulmektedir [21]. Mannini vd. ...

Elextroensefalografi (EEG) sinyallerinin gii¢ spektral yogunluklari kullanilarak
gelisimsel koordinasyon bozuklugunun derin 6grenme modeli ile otomatik
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... And although ASD is regarded as a mental disorder, dysfunctions of other
internal organs and systems may also be associated with ASD. Such features
include, in particular, sensory abnormalities [Kern et al., 2006], sensory-motor
defi cits [Piek and Dyck, 2004], problems with fi ne and gross motor skills
[Provost et al., 2007], movement disorders/motor skills [Green et al., 2009],
balance problems [Minshew et al., 2004], muscle weakness [Hardan et al.,
2003], and hypotonia [Ming et al., 2007]. ...

Disurders of Motor Activity in a Model of Autism Spectrum Disorders
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... W xot PAC cunTaetcs NnCUXmM4eckum paccTpomcTBOM, C HUM MOTyT BbiTb
CBsi3aHbl 1 paccTponcTBa MYHKLUMIA APYrMX BHYTPEHHUX OpraHoB v cuctem. K
TaknM 0COBEHHOCTSIM OTHOCATCS, B YaCTHOCTM, CeHCopHble aHomanum (Kern et
al., 2006), ceHcopHo-MoTOpHbIe AeduumnTbl (Piek, Dyck, 2004), npobnemsl ¢
Menkou v rpyboi motopukoi (Provost et al., 2007), HapyLeHusi B ABMXeHUW/
MOTOPHbIX HaBblkax (Green et al., 2009), npobrnemsbl ¢ paBHoBecueM (Minshew
et al., 2004), mbiweyHas cnabocTb (Hardan et al., 2003) n runotoHus (Ming et
al., 2007. ...

DISORDERS OF MOTOR ACTIVITY ON THE MODEL OF AUTISM SPECTRUM
DISORDERS
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... Based on a wide variety of criteria and measures, SPD is commonly
associated with other conditions, including co-occurrence in up to 70% of
children with autism spectrum (ASD), anxiety, attention deficit/hyperactivity
(ADHD), and developmental coordination disorders [1,[7][8][9][10][11][12][13].
While sensory processing differences, particularly those related to auditory and
visual discrimination, have been recognized and studied in the context of
autism for decades, the importance of sensory over-responsivity (SOR), a
component of SPD, has only recently gained widespread neuroscience and
community attention [14][15][16][17][18]. SOR is characterized by extreme
negative reactions to innocuous, common sensory experiences and is
frequently reported in the auditory and tactile domains, therefore making these
domains an excellent starting point for exploration of neural mechanisms which
can then be expanded to visual, gustatory/olfactory, vestibular, and
proprioception domains. ...

White matter microstructure of children with sensory over-responsivity is
associated with affective behavior
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... The symptoms impact on cognitive, educational, behavioral, and emotional
functioning [1]. Children with ADHD also exhibit problems with motor
coordination, balance, and somatosensory functions outside the primary
clinical area [2][3] [4] . ...

The effect of methylphenidate on pain perception thresholds in children with
attention deficit hyperactivity disorder
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... ZOygwva pe 1 BiBAIoypagia, Ta dTopa pe AAD epgavifdouv XaunAda etrieda
PUOIKAG KATAOTAONG, KABWG Kal EAAEINPOTA TNV AIOBNTNPIO-KIVATIKF TOUG
avamtugn (Piek & Dyck, 2004), otnv adpry (Emck, Bosscher, Beek &
Doreleijers, 2009) kai AetrTiy KivnTIKOTNTA (Provost, Heimerl & Lopez, 2007),
aTOV OTITIKOKIVNTIKO auvTtovioud (Fournier, Hass, Naik, Lodha & Cauraugh,
2010) ka1 oTnv 100ppoTTia (Stins & Emck, 2018). O éAeyxog TNG I00pPOTTIag
£x€l EVOIaQEPOV aTTd TNV ATTOWN TNG YVWOTIKAG ETTIOTAMNG, KABWG
TrepIAapBavel pia TTOAUTTAOKN aAANAeTTiOpacon peTagu emegepyaaiag Twv
TTANPOPOPIWY, TOU KIVNTIKOU OXedI0oUOU, TOU OUYXPOVIoHOU Kal TNG
aAAnAouxiag Twv PUIKWY KIVACEWV. ...

413-KOUTSOUKI-ASONITOU-CHARITOU-Cognitive-and-Motor-Development

Book  Full-text available
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View  Show abstract

... From this short review, it seems that DCD and ASD motor impairments
share some characteristics but might have distinct profiles, which was
confirmed by several reviews focusing on the differences and similarities
between the two populations (Cacola et al., 2017;Kilroy et al., 2019; Piek &
Dyck, 2004) . However, very few studies directly compared DCD and ASD
groups of children on motor tasks. ...
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Motor deficits in autism differ from that of developmental coordination disorder

Article
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View  Show abstract

... It is not uncommon to find DCD associated with other NDDs, the most
frequent being ADHD, with recent studies suggesting a potential genetic link
between the two conditions [125][126] [127] [128][129][130][131]. Additionally,
learning disabilities, communication disorders, specific learning disorders
(especially those involving reading and writing), and ASD and conduct disorder
may also co-occur with DCD [4,122,[132][133][134][135]. ...

Where Do Neurodevelopmental Disorders Go? Casting the Eye Away from
Childhood towards Adulthood

Article = Full-text available

Giulia Antolini - Marco Colizzi

View  Show abstract

... The distribution of several types of SLd was related to grades, sex, and
some subtests of neurological soft signs, such as the finger-to-nose test,
double simultaneous stimulation of hand and cheek test, stand-on-leg test, and
tandem walk test. These results might be due to deficits in working memory
which are associated with the tasks of motor coordination [31]. As SLd
children show a lack of attention and concentration, they depend on feedback
during movement more than on the feedforward strategy. ...

Sensory-based motor processing in children with specific learning disabilities

Article = Full-text available

Zeinab Ahmed Hussein - Shimaa Abdel-Rahim Abdel-Aty - Gehan Hassan
Elmeniawey

View  Show abstract

... Thus, fNIRS is a quieter and less-invasive method to use for those with
these sensitivities. However, many of those with ASD struggle with sensory-
motor issues (Piek and Dyck, 2004 ) that may prohibit them from wearing a
fNIRS cap for an extended time or at all (Su et al., 2021). The development of
remote, non-contact fNIRS systems where a cap is not required shows great
promise for this population (Hirshfield and Meier, 2020). ...

Interdisciplinary views of fNIRS: Current advancements, equity challenges, and
an agenda for future needs of a diverse fNIRS research community

Article = Full-text available

Emily Doherty - Cara A. Spencer - Jeremy Burnison - Leanne Hirshfield

View  Show abstract

... Indeed, while reading deficits are the primary diagnostic criterion, dyslexic
individuals can display a variety of other difficulties, such as the impaired ability
to sequence word sounds auditorily and letters visually, poor short-term
memory for sequences, and poor motor sequencing leading to incoordination,
clumsiness and poor handwriting [12]. Since sensorimotor deficits are often
also observed in different developmental disorders, some researchers attribute
dyslexia's cognitive and motor deficiencies to both functional and structural
abnormalities of the cerebellum [13, 14] . ...
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A Scoping Review on Movement, Neurobiology and Functional Deficits in
Dyslexia: Suggestions for a Three-Fold Integrated Perspective
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... Children with Developmental Coordination Disorder (DCD) present EFs
impairment in several domains, such as working memory (especially
visuospatial), inhibitory control, attention, flexibility and metacognitive aspects
of action planning (reviews and metanalysis: Leonard et al., 2015;Wilson et al.,
2013Wilson et al., , 2017; empirical studies: Piek & Dyck, 2004; Sartori et al.,
2020). Moreover, some evidence supports deficits in hot executive functions in
children with DCD, as they have a high sensitivity to immediate gratification
and to distracting emotional stimuli that underly low decision-making skills in
emotionally activating situations (Rahimi-Golkhandan et al., 2014. ...

Far fransfer Effects of Trainings on Executive Functions in
Neurodevelopmental Disorders: A Systematic Review and Metanalysis
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Clara Bombonato - Benedetta Del Lucchese - Costanza Ruffini - Chiara
Pecini
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... The strict intertwining of sensory, motor, and cognitive functions is
evidenced in aging and in neurological disorders. Indeed, sensory-motor
dysfunctions often accompany higher-level dysfunctions in older populations
[1] and in neurological subjects (e.g., in dyslexia, attention deficit hyperactivity
disorders, or autism spectrum disorders) [2, 3]. ...

The Sensory-Cognitive Interplay: Insights into Neural Mechanisms and Circuits

Article | Full-text available |

Elisa Magosso - Mauro Ursino

View

... For instance, developmental coordination disorder (DCD) entails
earlyemerging persistent difficulties in the acquisition and execution of
coordinated movements [77]. Motor coordination difficulties seem to be
negatively associated with socioaffective abilities, thus being a potential bridge
between DCD and ASD [81]. The sensory processes underlying explicit
agency have been found to be different in children with DCD compared with
neurotypical ones. ...

Mouivation from Agency and Reward in Typical Development and Autism:
Narrative Review of Behavioral and Neural Evidence

Article = Full-text available
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View  Show abstract

... Bu bireylerde goriilen motor problemlerin genellikle koordinasyon becerileri
ile ilgili oldugu vurgulanmaktadir. Ayrica normal gelisim gésteren yasitlarina
glre bir hareketi gerceklestirmeye ydnelik motor aktivitenin daha yetersiz
oldugu bildiriimektedir (Beversdorf ve digerleri, 2001; Piek & Dyck, 2004) . Bu
baglamda kaynastirma égrencilerine yonelik hazirlanan egitim politikalarinda
ve programlarinda temel motor becerileri destekleyen egzersiz programlarina
yer verilmesinin énemli oldugu vurgulanmaktadir. ...
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BOLUM 4 ENGELLI BIREYLERIN iLETISIM BECERILERI, KAYNASTIRMA
EGITIM, FIZIKSEL AKTIVITE ve SOSYOLOJIK ENTEGRASYONU
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View  Show abstract

... Sensory integration difficulties are used to describe the barriers experienced
by individuals with challenges in sensory integration or sensory processing,
which may affect cognitive, emotional, and motor functions in everyday life [5].
When difficulties in sensory integration occur in children with ADHD or other
developmental conditions (e.g., developmental coordination disorders or
autism spectrum disorder) [6][7][8], they may influence body motion, static
posture control, and visual-motor integration [9]. Based on scores on the Child
Sensory Integration Scale (CSIS), 79.5% of children with ADHD (6-11 years)
were found to exhibit difficulties in sensory integration [10]. ...

Relationships between sensory integration and the core symptoms of attention-
deficit/hyperactivity disorder: the mediating effect of executive function

Article = Full-text available
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View  Show abstract

... In connection with the aMCC and the left anterior insula, SMA has also been
hypothesized to underline the experience of empathy for other people's fear or
disgust emotions (Fan et al., 2011). Examinations of the SMA in
psychopathology show deficits in activation and in integration of sensory input
in ADHD and other developmental disorders (Piek and Dyck, 2004; Mostofsky
et al., 2006). Therefore, unlike other brain regions, hyperactivity and
hyperconnectivity in this region is uncommon in psychopathology. ...

The neurobiology of misophonia and implications for novel, neuroscience-
driven interventions
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View  Show abstract

... The verbal comprehension index of the WISC-V (Wechsler, 2016) was used
to assess intellectual functions (Criterion D, DSM-5). Co-occurring ADHD
diagnosis was not an exclusion criterion (n = 29), as co-occurring
neurodevelopmental conditions are frequent in DCD (Piek and Dyck,

2004; Dewey, 2018), and was assessed according to the DSM-5 criteria
[American Psychiatric Association [APA], 2013] by a multidisciplinary team
including pediatric neurologists and neuropsychologists. Methylphenidate
medication for ADHD (n = 14) was interrupted at least 24 h before the
assessments. ...

Cogynitive, perceptual, and motor profiles of school-aged children with
developmental coordination disorder

Article = Full-text available

Simon Baijot - Dorine Van Dyck - Alec Aeby - Nicolas Deconinck

View  Show abstract

... The intensity and manifestation of these traits can vary greatly between
individuals. In addition to cognitive and social variation, persons on the autism
spectrum also express variable degrees of deficit in movement and sensory
response [3][4] [5] . The entire range of variation is currently classified for
treatment purposes as a single broad entity, ASD [6,7]. ...
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Deep phenotyping reveals movement phenotypes in mouse
neurodevelopmental models
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... Moreover, TD children should not present any neurodevelopmental disability
(controlled through short parental anamnesis and the parental questionnaire
ADHD-RS-IV, score > 28 being indicative of ADHD; DuPaul et al., 1998). In
children with DCD, concurrent ADHD diagnosis was not an exclusion criterion
(n = 17), as neurodevelopmental comorbidities are frequent in DCD (Dewey,
2018; Piek and Dyck, 2004) . ADHD diagnosis was assessed according to
DSM-5 criteria (American Psychiatric Association, 2013) by a multidisciplinary
team including pediatric neurologists and neuropsychologists. ...

Atypical resting-state functional brain connectivity in children with
developmental coordination disorder
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... 4 Piek and Dyck found that a child diagnosed with one developmental
disorder is very likely to meet the criteria for another developmental disorder
as well. 5 Delay can be classified as mild (functional age <33% below
chronological age), moderate (34-66% of chronological age) or severe (<66%
of chronological age). 3 Alternatively, the delay is said to be significant if the
child's performance is 1.5 standard deviations or more below age-expected
norms. ...

Improvements in developmental delay in a female child following chiropractic
care: a case report and selective review of the literature

Article = Full-text available
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View  Show abstract

... Specifically, by age of 10, motor skills have become efficient and
unnecessary concomitant movements (i.e., overflow) usually dissipate [2,9].
Conversely, children with ADHD continue to experience deficits in coordination,
balance, speed, and rhythm [2,[9] [10] [11] and overflow movements do not
diminish [11,12]. Further, compared to TDC, children with ADHD present
increased motor variability in temporal [13] and spatial [14,15] domains of
assessment. ...

Marual dexterity and strength and in young adults with and without Attention-
Deficit/Hyperactivity Disorder (ADHD)

Article
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Kristina A. Neely

View  Show abstract

... For this study, children with additional known psychiatric, neurologic or
intellectual disabilities were excluded. Children with additional symptoms of
sensory processing deficits (evaluated by means of the SP2) and / or
symptoms of ADHD (evaluated by means of the ADHD Rating Scale) were
included in the study due to the high comorbidity of these deficits in this
population (Piek & Dyck, 2004; Watemberg et al., 2007). No group differences
were found on these variables. ...
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Social skills of kindergarten children with Global Developmental Delay (GDD),
with and without Developmental Coordination Disorder (DCD)
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... Types of problem behaviour observed with autism include physical
aggression, self-injury, property destruction, stereotyped behaviors, and
tantrums are highly disruptive to classroom, community, and home
environments and without intervention, and they are more likely to increase
than improve (Horner, Carr, Strain, Todd, & Reed, 2002). During physical
activities, children with ASD, indicate stereotyped and repetitive motor
mannerisms, impairments of facial expression, postures, and gestures, are
often clumsy and face many problems in motor coordination (Efstratopoulou,
Janssen, & Simons, 2012; Piek & Dyck, 2004). ...

MEWORY ABILITIES IN CHILDREN
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View  Show abstract

... The intensity and manifestation of these traits can vary greatly between
individuals. In addition to cognitive and social variation, persons on the autism
spectrum also express variable degrees of deficit in movement and sensory
response [3][4] [5] . The entire range of variation is currently classified for
treatment purposes as a single broad entity, ASD [6,7]. ...

Deep Phenotyping Reveals Movement Phenotypes in Mouse
Neurodevelopmental Models
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View  Show abstract

... Attention deficit disorder is one of the most common psychopathological
problems encountered in children, this term going through several concepts
and proposals issued in various fields, but in general, the starting point of the
definition is clear and shows inattention, impulsivity and hyperactivity, all these
being multiple dimensions that are related to each other (Guevara & Galarza,
2015; Piek & Dyck, 2004; Urzua, Alfonso, Marcos et al., 2009). In addition to
difficulty concentrating, the inability to shape their attention in response to the
demands of the external environment, as well as the immediate reaction given
by impulsivity (Salamanca, 2015), these children also have a number of motor
deficits, including and motor coordination (Flapper, Schoemaker, 2006;Pitcher,
Piek & Hay, 2003;Sergeant, Piek & Oosterlaan, 2006). ...

Correlational Study Regarding the Attention of the Preparatory Class Students
to the Physical Education and Sport Lesson

Article = Full-text available
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... Sensory processing differences are common among many developmental
disorders and mental health concerns, including attention-deficit/hyperactivity
disorder (Ghanizadeh, 2011), intellectual disabilities (Engel-Yeger et al., 2011),
schizophrenia (Javitt, 2009), depression (Serafini et al., 2017), obsessive-
compulsive disorder, and anxiety (Houghton et al., 2020), among others.
Sensory processing differences in these populations have been linked to
higherorder clinical and behavioural symptoms (Elliott et al., 2018; Piek &
Dyck, 2004; Wallace & Stevenson, 2014), findings that have led to an
increased focus on this burgeoning area of research. With that said, there is
still considerable debate in the field on how sensory processing differences
should be conceptualized and measured within these populations. ...
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... spectrum disorder (ASD) [1,43]. In addition to cognitive and social variation,
persons on the autism spectrum also express variable degrees of deficit in
movement and sensory response [35, 36,44]. Overall, the highly variable
combination of phenotypes associated with ASD presents a challenge to
classification and diagnosis. ...
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... Difficulties in motor control and coordination affect 5-6% of school-aged
children 1,2 and are identified by low motor performance scores (LMP). These
difficulties are typically classified in the literature as Developmental
Coordination Disorder (DCD), but can also be related with other developmental
disorders, such as autism and attention deficit hyperactivity disorder (ADHD)

3 . The hypotheses regarding the causes of motor coordination and control
problems, such as DCD, state that motor learning skills may affect
automatization deficits or errors in creating accurate movements according to
predictive movements, both as consequences of cerebellum pathology 1 . ...
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