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ABSTRACT 
Sensory integration (SI) theory was originally developed by A. Jean 

Ayres to focus on the neurological processing of sensory information. Sensory 
integrative therapy (SIT) or SI approach has been used for the treatment of 
challenged children since the 1970s. It is based on the understanding that 
interferences in neurological processing and integration of sensory information 
disrupt the construction of purposeful behaviors. According to Ayres, sensory 
information is not processed in isolation and, given this essential feature of the 
central nervous system, therapeutic intervention that incorporates sensation to 
affect multisensory perception will influence learning and behavior. Ayres, 
(1972) proposed that through the development of these sensorimotor functions 
and, specifically, by facilitating adaptive somatomotor responses, a person can 
develop learning, reading, math, visual and auditory perception, and skilled 
motor tasks. Treatment is designed to provide controlled sensory experiences so 
that an adaptive motor response is elicited. The goals of treatment are to 
improve sensory modulation related to behavior and attention and to increase 
abilities for social interactions, academic skills, and independence through 
better SI. The activities provided are meant to help the nervous system 
modulate, organize, and integrate information from the environment, resulting 
in future adaptive responses. 
Key Words: Autism Spectrum Disorder, Cerebral palsy; Physical therapy, 

rehabilitation; Sensory Integration, 

INTRODUCTION 
Theory of Sensory Integration (SI)  

In 1979, Ayres introduced the construct of (SI). She defined SI as "the 
neurological process that organizes sensation from one's own body and from the 
environment and makes it possible to use the body effectively within the 
environment". According to Ayres, SI occurs in the brain cortex, and it requires 
balance between the central and peripheral nervous systems, as well as between 
excitatory and inhibitory neurological systems. SI is viewed as necessary to 
maintain a personal " map" of one's body (i.e., being aware of the body and 
what it is doing) and to perform sophisticated cognitive activities (e.g., 
planning, attending to the environment, and using language) (Bundy, 2002). 
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According to Davies and Gavin (2007), SI is the interaction and 
coordination of two or more functions or processes in a manner which enhances 
the addictiveness of the brain‗s response. It is the combining of signals from 
two or more senses in the central nervous system (CNS). Ayres and subsequent 
writers have pointed to SI problems in a variety of disorders, including physical 
disabilities such as cerebral palsy (CP) (Anzalone and Murray, 2002), learning 
disabilities, ADHD, and developmental disabilities such as autism spectrum 
disorder (ASD), (Linderman and Stewart, 1999). These writers refer to 
problems seen in some people as "sensory integration dysfunction," which is 
"the inefficient neurological processing of information received through the 
senses, causing problems with learning, development, and behavior" 
(Kranowitz, 1998). 

SI dysfunction is thought to impair the vestibular, proprioceptive, and 
tactile systems. The vestibular system provides sensory input to the brain about 
the body's movement through space. Ostensible signs of vestibular impairment 
include poor posture and dyspraxia (difficulty planning or sequencing motor 
activities). The proprioceptive system provides sensory input from muscles and 
joints. Proprioceptive impairment is said to be revealed by the presence of 
stereotyped body movements, such as flapping one's hands or rocking one's 
body back and forth. Finally, in SI theory impairments in the tactile system, or 
one's sense of touch, are evidenced by over- or under-sensitivity to sensory 
stimuli (Case-Smith et al., 2015). 

Sensory processing involves perceiving, organizing and interpreting 
information received through sensory systems (e.g., taste, touch, smell, sight, 
auditory, vestibular) in order to produce an adaptive response. The term 
―sensory integration‖ as used by Ayres, refers to the ability to produce 
appropriate motor and behavioral responses to stimuli (Ayres, 1979). 

Ayres observed that people with sensory integration deficits have 
problems in registration (signal detection and interpretation), in modulation 
(signal inhibition or propagation), in interacting with certain objects and in 
motivation (Ayres, 1979). 
Components of impaired sensory integration according to Ayres: 

Registration is the detection of sensory sensations within the central 
nervous system. Ayres used the term ―registration of sensory information‖ 
which expands beyond the clinical definition of the initial detection of a 
stimulus to also include the recognition of significant meaning of sensory 
stimulation (Smith et al., 2005). 

Modulation: Modulation is the ability of the brain to regulate inhibition 
or propagation of neural signaling. Sensory modulation reflects adjustments 
made in response to continual physiological processes to ensure adaptation to 
new or changing sensory information. Ayres defined modulation as the ―brain‘s 
regulation of its own activity‖ (Watling and Dietz, 2007). 

Motivation: Ayres described motivation as the desire or willingness to 
respond to a stimulus that has been registered or to ignore it. Ayres suggested 
that a part of the brain that motivates a response has an ―energizing effect‖ that 
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initiates behavior when encountering a stimulus and triggers the desire to do 
something new or different (Ayres, 1979).  
Assessment of sensory integrative dysfunction: 

The three main methods for diagnosing sensory integrative dysfunction 
are direct assessments such as the Sensory Integration and Praxis Tests (SIPT), 
rating scales such as the Sensory Profile 1 and 2, and clinical observations 
(Ayres, 1979; Dunn, 2014). 
(1) The Sensory Integration and Praxis Tests (SIPT): It was derived from 

factor analytic studies beginning with Ayres, and is a standardized 
instrument designed to assess vestibular, proprioceptive, tactile, and visual 
processing in children aged 4 through 8 years old. It has been described as 
"the most comprehensive and statistically sound means for assessing some 
important aspects of sensory integration, most notably praxis and tactile 
discrimination". However, research indicates that 5 of the 17 subtests are 
unstable, meaning that results are likely to vary each time they are given to 
the same individual (Parham and Mailloux, 2001). Although Ayres 
reported that SIPT scores differed between children with and without 
learning disabilities, subsequent analyses of her studies showed that there 
were actually no reliable differences. As well, Ayres did little testing of the 
utility of this test for children with other disabilities. A more fundamental 
concern is that a key index of SI dysfunction in the SIPT is hyponystagmus, 
which is an especially long duration of involuntary eye rolling following a 
rapid rotation of the individual. Studies indicate that hypo nystagmus is 
unrelated to learning disabilities. Though some more recent data surest that 
SIPT demonstrates acceptable inter-rater reliability (Asher et al., 2008). 

(2) Observation: Another diagnostic practice involves observing behaviors and 
making inferences about sensory difficulties associated with those behaviors. 
However, operational definitions have not been developed for the behaviors 
that are observed, and the reliability and validity of inferences about 
underlying sensory difficulties have not been documented. Thus, there are 
currently no objective, validated methods for conducting observations of 
putative sensory integrative dysfunction (Cook and Dunn, 1998). 

(3) Sensory Profile 2: Another SI measure is the Sensory Profile 2 (Dunn, 
2014), which is a paper-and-pencil or online questionnaire completed by 
caregiver or teacher to characterize the child's unique sensory preferences 
and aversions. The first edition of the Sensory Profile discriminated among 
different clinical populations. It also correlated with another SI assessment 
instrument and with electroencephalogram recordings (Davies and Gavin, 
2007). However, the utility of the original Sensory Profile or Sensory Profile 
2 for identifying dysfunction and planning treatment remains largely 
unsubstantiated (Koziol et al., 2011). 

Treatment Outcome: 
SIT is designed to restore effective neurological processing and increase 

the individual's ability to integrate sensory information by enhancing the 
vestibular, proprioceptive, and tactile systems (Case-Smith et al., 2015). For 
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example, SIT often incorporates activities intended to stimulate the vestibular 
system such as swinging, rolling, jumping on a trampoline, or riding on scooter 
boards. Activities to stimulate the proprioceptive or tactile systems include 
"smooshing" the individual between gymnasium pads or pillows to provide 
"deep pressure," brushing a client's body, providing "joint compression" by 
repeatedly tightening the individual's joints, such as at the wrist or elbow, and 
playing with textured toys (Bundy, 2002). Such activities are intended to 
provide a «just-right" challenge- requiring an individual to use her most 
advanced, adaptive skills and encouraging her to build on these skills in order to 
ameliorate- or compensate for--the underlying deficit (Smith et al., 2015). 

The application of a "sensory diet," also called a sensory-based 
intervention, is a related clinical practice in which practitioners implement 
activity plans into an individual's daily routine to meet their presumed 
idiosyncratic sensory needs. Such a plan might include directing the individual 
to sit on a large ball, having her wear weighted or "pressure" vests, putting a 
body sock over her, conducting oral motor exercises, encouraging play with 
items that have specific tactile qualities (e.g., clay), negotiating an obstacle 
course, jumping into pillows, and modifying her environment (e.g., adjusting 
the lighting) in order to improve or alter arousal states and affect. A particularly 
influential sensory-based intervention is the Alert Program™N, which 
compares individuals' arousal levels to an engine that, in some cases, may run 
too fast or slow for optimal learning readiness (Schaaf & Miller, 2005 ; Schaaf  
& Nightlinger 2007 and  Smith et al., 2015). 

SIT practitioners are usually occupational therapists (OT). These 
practitioners typically conduct 30- to 60-minute sessions one to three times per 
week and often direct parents and paraprofessionals such as classroom aides to 
carry out the intervention at other times throughout the day (Bundy, 2002). 
Although SIT originated in clinical settings, it has subsequently been extended 
to a variety of other environments, including classrooms, homes, swimming 
pools, and even on horseback (Case-Smith and Miller, 1999; Smith et al., 
2015). 

SIT practitioners report three types of benefits (Ayres, 1979; Reisman, 
1993 ; Moore and Henry, 2002).  
(a) Enhanced ability to focus on relevant materials in educational, therapeutic, 

and social environments. 
(b) Reduction in the rate of disruptive behaviors such as self-injury. 
(c) Generalized improvements in nervous system functioning reflected in gains 

in high-level cognitive activity such as language and reading. 
Because practitioners attribute these improvements to increased 

organization and functional efficiency in an impaired (CNS), they often 
describe SIT as a "process" therapy (Cermak and Henderson, 1999). 
Successful SI should involve the following: 
(1) Receiving the sensory information successfully. 
(2) Interpreting the sensory information correctly. 
(3) Combining information from different senses to create a complete picture. 
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(4) Deciding on a response based on information from all sources. 
(5) Executing that response by sending electrical impulses back out to the 

muscles and limbs. 
Sensory Integration for different cases: 
SI for rehabilitation of children with (ASD):  

Sensory integration is one of the most highly utilized interventions in 
autism. (ASD) are characterized by a combination of restrictive and repetitive 
behaviors and deficits in communication and social skills (American 
Psychological Association, 2000). Ayres suggested that some children with 
ASD do not register sensory inputs properly; and as a result, these children 
allocate attention differently from typically developing children. Although not 
part of the diagnostic criteria, individuals with ASD may also appear to seek or 
avoid ordinary auditory, visual, tactile, and oral stimuli. For example, 
individuals with ASD may perseverate on objects that have a specific texture or 
visual pattern, may cover their ears when they hear a specific noise (e.g., car 
horn), or may not respond to stimuli that should elicit their attention (e.g., 
someone calling their name). These unusual behaviors are sometimes described 
as ‗‗sensory behaviors‘‘ (Rogers and Ozonoff, 2005; Kern et al., 2008; Ben-
Sasson et al., 2009; Lane et al., 2010). 

She also proposed that children with ASD not only fail to register sensory 
input properly but also have trouble modulating input that they do register. She 
suggested that over- or under-activity, especially in response to vestibular and 
tactile sensations, may manifest in gravitational insecurity (fear of movement, 
especially when not in the upright position), tactile defensiveness (fight, fright 
or flight reaction to light touch that most others would consider non-noxious) or 
a combination of both (Ayres, 1979). 

ASDs represent an extensive category of conditions that had a variety of 
deficits. These deficits change considerably and vary from mild to severe. These 
children had problems with social communication, somatosensory, typical 
developmental patterns, mood and concentration. Perception, communication, 
sensory processing and neurological dysfunctions result in various functional 
behavior limitations (Karim and Mohammed, 2015). Sensory processing 
dysfunction is relatively familiar among children with ASD; ranging from 42% 
to 88%. Those children often have complexity in modifiable responses to 
sensations and specific stimuli. They may use self-stimulation to recompense 
for limited sensory input or to keep away from overstimulation (Robert et al., 
2007). 

Many studies were conducted to determine the effectiveness of sensory 
integration program in children with autism in different aspects. Social 
interaction, sensory processing, functional motor skills, balance, and social–
emotional factors improved after using SI interventions in children with ASD 
(Pfeiffer et al., 2011). Other studies suggest that SIT might improve 
fundamental sensory-motor abilities, coordination abilities, nonverbal cognitive 
abilities, and visualmotor abilities. Also there is a marked improvement in 
communication and interaction skills (Iwanaga et al., 2014). 
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Developmental delay among children with ASD can result in lack of 
physical activities. ASD makes it difficult to participate with peers due to 
behavior and social issues, so intervention programs must focus on this. There is 
a need that intervention programs must address not only muscle strength and 
functional activities but also must focus to minimize the child‘s stereotypical 
behaviors. The effects of different exercise and training programs have been 
studied to decrease stereotypic behavior among children with ASD (Corvey et 
al., 2016). 

Ferreira et al. (2018), evaluated that there is a decrease in symptoms of 
ASD after a physical exercise program and in stereotypic behavior following 
physical activities such as vigorous jogging (Yeo and Teng, 2015). The use of 
deep pressure is helpful in reducing symptoms of stress, and anxiety and 
improving the performance of school-going children. Other types of deep 
pressure comprise therapeutic brushing, weighted vest, hugging, squeezing, 
stroking, holding, and swaddling (Bestbier and Williams, 2017). 

SI includes several activities as described by Zhao et al., (2005); Kashoo 
and Ahmad, (2019) and Chen et al., (2020): 
(1) Tactile perception—e.g., experience with objects of different shapes, sizes 

and surfaces, tactile walkways and recognition of friends with eyes 
blindfolded. 

(2) Proprioceptive perception—e.g., tracing of the body, ―window game‖, 
pressure on body parts and identification of weight of known objects. 

(3) Vestibular perception—e.g., activities on a gymnastic ball, balance board, 
swing, trampoline, climbing wall, rocking horse, practicing balance in 
various positions, standing on one leg, walking in sand or water or walking 
backwards. 

(4) Postural and ocular control and bilateral integration: e.g., turning to the 
left and right, ball games, hitting a ball into a basket and target, training of 
head, neck and chest control in the central position. 

(5) Praxis: e.g., ball games, for example throwing a ball with a leg, wheel 
barrow, swimming/drying, inchworm art, stick ball, stringing beads, touch 
boards, writing in different positions, tear art in the kneeling position, doing 
up buttons, tying knots, tracing and finger drawing. 

Studies show that SIT has a major effect on behavioral problems in 
children with ASD. 
Targeted behavioral problems in all studies and SIT intervention: 
(1) Tactile-based: 
 Hyperactivity, restless-impulsive, stereotypical and sleep problems (fussing, 

restlessness, crying, self-stimulating, number of time children left the bed) 
(Escalona et al., 2001). 

 Emotional disturbances including depression, anxiety (fidgeting), muscle 
tensions, increase cortisol level and sleep disturbances (Field et al., 1997). 

 Inattentiveness (off-task behaviors), touch aversion, withdrawal, orienting to 
irrelevant sounds and stereotypical behaviors (Field et al., 1997). 
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 Behavioral (restlessness, inattention and impulses ;) emotional (depress, 
mood changes) and physiological (Khilnani et al., 2003). 

 Stereotypical behaviors, hyperactivity, inattention-passivity, anxiety, 
conduct problems and sleeping behaviors (Piravej et al., 2009). 

 Autistic behaviors, sensory and self-regulatory disturbances, digestion and 
sleep (Silva et al., 2009). 

 Stereotyped behavior; hand flapping, finger flicking and body rocking 
(Davis et al., 2011). 

(2) Proprioceptive based: 
 Off tasks behaviors in the classroom; difficulties staying in own seat, 

difficulties staying in own seat, difficulty keeping eyes on teachers, boards or 
own work, needs frequent reminder to work on tasks and ask irrelevant 
questions or off topic questions (Collins and Dworkin, 2011). 

 Stereotyped behaviors; Flicking objects, hand and finger mannerisms, 
echolalia, spinning objects, rocking and hand flapping (Hodgetts et al., 
2011a). 

 Classroom off-tasks behaviors; looking away from the activity or not 
participating in the intended functional manipulation of materials related to 
activity, response appropriately to external prompts, difficulty sitting 
(Hodgetts et al., 2011b). 

 Attention to task (distractions of turning eyes or head away from tasks) and 
self-stimulatory behaviors (repetitive, stereotyped mannerisms such as 
rocking, spinning objects, twirling, arm flapping, gazing, tapping, hand 
biting, flickering ears, crossing eyes, rolling eyes, squinting or repetitive and 
monotonous vocalization) (Fertel-Daly et al., 2001). 

(3) Vestibular based: 
 In-seat behaviors (participant‘s buttocks in contact with the ball, the ball in 

contact with the floor) and engagement (oriented towards appropriate 
classroom activity or teacher and either interacting with materials, 
responding to speaker or looking at the speaker) (Bagatell et al., 2010). 

 Problem behaviors; aggression, pica, stereotypical (hand flapping, body 
rocking, finger posturing, noncontextual vocalizations), screaming or other 
inappropriate vocalization and property destruction (tearing, throwing, 
ripping) (Jenkins and Reed 2013). 

 Out-of-seat behaviors; participants buttocks left contact with the seat and any 
chairs left contact with the floor (Umeda and Deitz 2011). 

 Off-tasks-behavior; loss of visual orientation to activity or teacher, 
inappropriate manipulation of activity-related materials and failure to 
respond or provide verbal responses (Umeda and Deitz 2011). 

SI for children with Cerebral Palsy: 
CP refers to a group of non-progressive brain disorders. It is a group of 

permanent disorders of movement and posture causing activity limitation, 
which is attributed to non-progressive disturbances that occur in the developing 
fetal or infant's brain. It influences children's mobility, eyesight, learning, and 
reasoning. It can happen before, throughout, or within the first year of a child's 
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life. It can occur up to the age of two years, as the maturation of the cortex 
occurs at the age of two years and CP affects the brain in an immature stage 
(Gillani et al., 2021). 

Clinical management of children with CP aims to promote efficiency and 
involvement in everyday activities while eliminating the impacts of a condition 
that might aggravate the illness, like seizures, eating difficulties, hip dislocation, 
and spinal deformity such as scoliosis. Some of the therapeutic methods include 
improving neurological functioning since the initial stages, reducing clinical co-
morbidities, weakening, and hypertonicity, using rehabilitation techniques to 
restore functional ability, and minimizing subsequent muscular diseases 
(Graham et al., 2016). 

Several different approaches are used to treat cerebral palsy children like 
neurodevelopmental therapy (NDT), SIT, and hippotherapy. SIT is a clinical-
based technique that emphasizes the therapist-child interaction and employs 
play-based sensory and motor exercises to promote sensation processing and 
integration. SIT appears to have significant potential as a treatment (Randell et 
al., 2019). Occupational therapists use this technique to assist children to 
develop their sensory processing and integration so that they can respond 
appropriately to everyday stimuli (Guardado and Sergent, 2022). 

Sensory processing is receiving, trying to organize, and interpreting data 
via sensory inputs (e.g., touch, smell, taste, sight, hearing, and vestibular) to 
create an appropriate reaction. 

A study by Mahaseth and Choudhary, (2021) states that SIT improves 
a children's capacity to analyze and integrate sensory data by incorporating 
various visual processing, kinesthetic awareness, tactile awareness, visuomotor 
coordination development, and vestibular and proprioceptive activities. 

Different interventions that are used in SIT are described by Guardado 
and Sergent, (2022), Mahaseth and Choudhary, (2021), and Randell et al., 
(2019): 
(1) Visual processing tasks: Block designs, matching shapes in photographs, 

puzzles, identifying geometric forms and alphabets, numbers, and 
categorization. 

(2) Body recognition:  Indicating various body parts, life-size drawings, rolling 
right and left sides, and recognizing the body parts by touching. 

(3) Tactile awareness: sense different textures, touch boards, and recognize 
shapes. 

(4) Visual-motor coordination training Ocular-pursuit training, games using 
pegboards and moving balls. 

(5) Proprioception Joint compression, ball squeezing, ball catching and 
throwing, wall push-ups. 

SIT approach had also a considerable beneficial impact on gross motor 
functioning in children with CP. To enhance motor function, in each session, 
children were sustained on forearms and hands in sitting, quadruped, half-
kneeling, and standing postures, with the OT (occupational therapist) assisting 
them unless tone attenuation was accomplished. After the child had achieved 
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the ability to hold the training positions, a CP ball and tilt board were used to 
promote balancing and corrective reflexes. Ambulation practice (crawling, 
creeping, walking in a half-kneeling posture, and stepping on parallel bars) was 
provided at the appropriate motor stage of development (Shamsoddini and 
Hollisaz, 2009). 

SIT had also effect on Balance and Gait by affecting the somatosensory, 
vestibular, and visual systems that are responsible for posture and mobility 
regulation. Children with C.P can develop their posture stability and motor 
abilities by getting specialized and appropriate sensory stimuli during therapy. 
As a result, their interaction might be improved with the environment and social 
participation (Liao and Hwang, 2016). 
SI for rehabilitation of children with Down syndrome: 

Down syndrome (DS) is the most widely recognized chromosomal 
abnormalities characterized by the presence of an additional duplicate of 
hereditary material on the 21st chromosome. DS composes the largest group in 
intellectual and developmental disabilities. Limitation in attention and motor 
skills is a common characteristic in children with intellectual disability. 
Intellectual disability is a condition of deficiency in brain development, which 
affects the attention as well as the motor skills. Children with DS have problems 
in attention and motor skills (Nadkarni et al., 2012). 

Attention is the first stage in information processing. It collects part of the 
environmental information for later processing. In fact, attention is an important 
component in learning and education. Children with DS have attention 
problems (Hung et al., 2016). Motor skill development includes gross and fine 
motor skills and bilateral coordination. Delay in motor development is common 
in children with moderate to profound intellectual disabilities. These children 
usually have deficit or delay in motor skills that can lead to compelled 
immobility. This delay occurs in locomotion, balance, dexterity and practical 
skills such as working, playing games, and doing daily living activities. 
Furthermore, DS children have frequent problems in attention, motor activities, 
and sensory integration (Gawali et al., 2017). 

The SI is defined as the interpretation and organization of sensory 
information from the body and environment to make meaningful responses. 
When children with Down syndrome participate in sensory integration program, 
they show improvement in attention, motor skills & coordination, daily 
activities and quality of life (Parhoon et al., 2014). 

As described by Sourtji et al., (2009) ; Parhoon et al., (2014) ; Karim 
and Mohammed; (2015) and the content of sensory integration training 
program for Down syndrome: 
 Gross motor skills: This activity or skill included big activities of body, like 

jumping, walking, catching and throwing, coordination among hands and 
feet, and going down and up the stairs. 

 Tactile: This activity refers to information processing about body position, 
temperature and pain by the body skin. Essential sense material included 
finger painting and touchable materials. 
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 Propriocetive: This system processes information about the pressure of 
body and movements by receptors in ligaments, tendons, joints, tissues, 
muscles. Hand weight during walks, modeling clay, weighted blanket and 
stress ball are appropriate practices for this activity. 

 Vestibular: This system processes data about mobility and balance through 
sensory receptors in the neck, eyes, inner ear and other receptors. Practices 
included spinet, tumbled, bouncing and rocking. Balancing board, swing, 
trampoline and therapy exercise ball are appropriate material for this activity. 

 Heavy work activities: These activities included total body reactions such 
as moving, pulling, pushing, playing and lifting; using hands for pinching, 
squeezing and catching different materials, carrying objects like book and 
chair, twisting body, the use of balance board, bouncing and jumping, 
running and walking on soft or hard objects like sand, seesaw swing, sitting 
on a spinning chair and spinning toward right and left on low and high 
speed, playing with a heavy blanket at bedtime, ball play, rolling a ball on 
the floor at home (Afrooz et al., 2014). 

SI for rehabilitation of patients with Parkinsonism disease: 
Postural instability is a key component of functional mobility, is often 

overlooked by both clinicians and their patients with Parkinson‘s disease (PD), 
who focus on gait impairments. However, balance problems and resulting falls 
are major factors determining quality of life, morbidity, and mortality in 
individuals with PD. All patients with idiopathic PD show progression of 
bradykinesia and rigidity that impairs postural control. However, later in the 
disease process, individual patients also show quite variable involvement of 
kinesthesia (proprioception), freezing of gait, decline of executive function and 
inflexible motor set that will result in a variety of types of mobility disorders 
among patients with PD (Kerr et al., 2010). 

Excessive, inflexible axial postural tone, called rigidity, results in many 
biomechanical impairments affecting postural control such as abnormally 
stooped (flexed) postural alignment, forward head, reduced joint range of 
motion, and low back pain. Stooped posture, due to excessive, static flexor 
muscle activity, is associated with increased velocity and jerkiness of postural 
sway in stance. Automatic postural responses to external displacements are also 
impaired by a stooped postural alignment (Jacobs et al., 2005). 

Automatic postural responses to unexpected external perturbations of the 
body‘s center of mass can be classified into feet-in-place and change-in-support 
strategies. In patients with PD, both types of postural response strategies are 
smaller and slower (bradykinetic) than normal. Patients with PD are also unable 
to quickly change postural muscle synergies with changes in initial support 
conditions, called inflexible ―central set‖, for example, standing versus-sitting 
posture, holding versus-free stance, surface translation versus-rotation, and 
voluntary resist versus-relax (Chong et al., 2000). 

Central sensory integration involves active interpretation of visual, 
vestibular and somatosensory inputs for orientation of the body in space. When 
sensory information is unavailable or conflicting, a process of sensory 
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reweighting occurs so the nervous system ignores ambiguous, unhelpful 
information and relies more on useful sensory information. For example, 
somatosensory input normally contributes 70% to postural stability when 
standing on a firm surface with eyes open but, but vestibular input contributes 
100% to postural stability when standing on an unstable surface with eyes 
closed.30 Patients with advanced PD are often unable to stand on an unstable 
surface with eye closed, although their vestibular system is usually normal 
(Jacobs et al., 2009). 

Effective sensory integration training protocols and exercise-induced 
therapy improves postural stability for PD patients and benefits on overall brain 
health, including increased blood flow and trophic factors and a stronger 
immune system, also may help address the environmental need for 
neuroplasticity in the damaged brain (Marxreiter et al., 2013). 
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 دور التكامل الحسي في إعادة تأهيل المرضى ذوي الإعاقة: مقالة مرجعية
 2، كاميميا سعد عبدالحميد1إمام حسن النجمي  1*جلالداليا أحمد 

 ر.قسم العلاج الطبيعى للأطفال، كمية العلاج الطبيعى، جامعة القاىرة، الجيزة، مص 1
 قسم عمم نفس، كمية آداب، جامعة القاىره، مصر. 2

( في الأصل بواسطة جان أيريس لمتركيز عمى SIتم تطوير نظرية التكامل الحسي )
 SI( أو نيج SITالمعالجة العصبية لممعمومات الحسية. تم إستخدام العلاج التكاممي الحسي )

إلى فيم أن التدخلات في المعالجة  لعلاج الأطفال متحدّي الإعاقو منذ السبعينيات. ويستند
العصبية وتكامل المعمومات الحسية تعطل بناء السموكيات اليادفة. وفقًا لأيريس، لا تتم معالجة 
المعمومات الحسية بمعزل عن غيرىا، ونظرًا ليذه الميزة الأساسية لمجياز العصبي المركزي، فإن 

الإدراك متعدد الحواس سيؤثر عمى التعمم التدخل العلاجي الذي يتضمن الإحساس لمتأثير عمى 
( أنو من خلال تطوير ىذه الوظائف الحسية الحركية، وعمى 1792والسموك. إقترحت أيريس )

وجو التحديد من خلال تسييل الإستجابات الحركية الجسدية التكيفية  يمكن لمشخص تطوير 
 .الحركية التي تتطمب مياره التعمم والقراءة والرياضيات والإدراك البصري والسمعي والميام

تم تصميم العلاج لتوفير تجارب حسية يمكن التحكم فييا بحيث يتم إستثارة الإستجابة 
الحركية التكيفية. تتمثل أىداف العلاج في تحسين التعديل الحسي المتعمق بالسموك والإنتباه 

ل تحسين التكامل الحسي. وزيادة التفاعلات الإجتماعية والميارات الأكاديمية والإستقلال من خلا
تيدف الأنشطة المقدمة إلى مساعدة الجياز العصبي عمى تعديل وتنظيم ودمج المعمومات من 

 البيئة، مما يؤدي إلى إستجابات تكيفية مستقبمية.
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