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Introduction and Background 

 

The human sensory system is a highly complex system, which enables human beings to experience the 

world. It is through our senses that we receive sensory information from the environment and we need 

this information to survive, learn and to function smoothly. In other words, our brains receive sensory 

information from our bodies and surroundings, interpret these messages and organize our purposeful 

responses
(1)

. This neurological process is known as Sensory Processing 
(2)

 and the ability to regulate the 

degree, intensity, and nature of a response to a sensory input is called Sensory Modulation, and it 

significantly impacts the way a child relates to the world. When the brain has trouble receiving and 

responding to this information that comes in through the senses, there is problem in sensory processing 

and it is termed as Sensory Processing Disorder(SPD)
(3). 

Jean Ayres postulated that sensory integration 

dysfunction occurs when sensory neurons are not signaling or functioning efficiently, leading to deficits 

in development, and/or emotional regulation. In turn, it could influence the development of play, social 

participation, education, and self-care occupations. It also affects their behaviour, learning and the way 

they negotiate the world. If left unrecognized and untreated, children are often mislabeled, mismanaged, 

and misunderstood 
(3)

. Sensory Integration and sensory diet is used to help child with SPD. Sensory diet 

is a prescribed combination of activities & environment with sensory stimulation that meet an 

individual’s sensory needs with the goal of maintaining a calm, alert state
(4).

 It can be provided to child 

with SPD, by providing the activities according to  child’s need. This diet provides the right amount 

of sensory input for readjusting the neurological system and helps the child to function at his/her 

―optimal level.   After participating in sensory diet activities, the child is more able to focus and handle 

the stresses of his/her everyday environmental situations. The child is usually happier and better 

prepared for learning after participation
(4).

Sensory diet is given according the child whole day schedule. 

But, due to busy life style parents may not be able to follow the whole day routine. So, if one time 

session of sensory diet for 45 min is plan, is there any effect seen? And is there any effect if sensory diet 

is provided in intermittent session for 15 min, 3 times a day? In our study we compared the effect of one 

time session of sensory diet and intermittent session of sensory diet in toddlers of Surat city.  

 

 

Methods 

 

Experimental study was done to compare effect of one time protocol of sensory diet and intermittent 

protocol.Toddlers of age 1.5 to 5 yr were selected who were having sensory deficit in tactile, 

Proprioceptive and vestibular system. Toddlers who are diagnosed with Autism, ADHD, MR, Down 



Syndrome, Fracture, Cerebral Palsy were excluded. Convenient sampling was done and subjects were 

divided into two groups by cheat method.Group 1 was given One time Protocol of sensory diet (45 min a 

day) and group 2 was given intermittent protocol of sensory diet( 15 min three times a day). Sample size 

was 19 in each group. Total 58 toddlers were selected to reduce the chance of drop out. Out of that 38 

toddlers receive the treatment regularly by parents. The duration of study was 4 weeks. Follow up was 

taken twice a week. Data were collected before and after the study. 

 

Result 

 

Statistical analysis was done using SSP. Result shows that intermittent session shows significant 

difference than one time session of sensory diet. 

 

 

Table 1.1 Descriptive Analysis of Demographic data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 1.1 : Descriptive analysis of gender,preterm, no of child 

 

Graph 1 : AGE 

 

 
  

Graph 1 : AGE 
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Category 1 Category 2 Category 3 Category 4

AGE 

Series 1 Series 2 Series 3

Characteristic Number Percentage 

Gender   

Male 113 56.5 

Female 87 43.5 

Preterm   

Yes 47 23.5 

No 153 76.5 

No. of child   

1 113 56.5 

2 84 42.0 

3 3 1.5 

Total 200 100.0 



 

 

Table 1.2 Comparison within group of under-responsive child of Group 1 ( intermittent Protocol) 

 

Under-

responsive  

Child 

Intermittent Protocol 

       

  Min Max Mean SD p value 

Touch Pre 1 13 7 3.7 0.001 

  Post 5 13 10 2.75 

Movement Pre 11 18 15.3 2.57 0.009 

  Post 13 19 16.5 1.97 

Behaviour Pre 3 18 11.9 5.26 0.006 

  Post 6 19 13.8 4.56 

 
Table 1.2 shows result of within group comparison of under-responsive child of Group 1 by  Wilcoxon Signed Rank Test to determine the 

difference of  pre and post treatment within same group. 

 

Table 1.3 Comparison within group of Under-responsive child of Group 2 (One time Protocol) 

 

Under-

responsive 

child 

One time Protocol 

       

  Min Max Mean SD p value 

Touch Pre 1 6 2.8 1.94 0.23 

  Post 2 7 4.5 1.87 

Movement Pre 8 14 12 2.55 0.46 

  Post 10 16 13.6 2.30 

Behaviour Pre 2 10 7.2 2.78 0.04 

  Post 3 12 8.7 2.79 

  

 
Table 1.3 shows result of within group comparison of under-responsive child of Group 2 by  Wilcoxon Signed Rank Test to determine the 

difference of  pre and post treatment within same group. 

 

Table 1.4 Comparison within group of Over-responsive child of Group 1( Intermittent Protocol) 

 

Over-responsive 

Child 
Intermittent Protocol 

       

  Min Max Mean SD p value 

Touch Pre 14 26 21 4.65 0.027 

  Post 13 23 17.8 3.54 

Movement Pre 16 22 19.1 2.03 <0.001 

  Post 15 20 17.4 1.68 

Behaviour Pre 13 28 17.1 4.15 0.003 

  Post 12 26 15.9 3.9 

 
Table 1.4 shows result of within group comparison of Over-responsive child of Group 1 by  Wilcoxon Signed Rank Test to determine the 

difference of  pre and post treatment within same group. 

 

 



 

 

 

Table 1.5 Comparison within group of Over-responsive child of Group 2 (One time Protocol) 

   

Over-responsive 

Child 
One time Protocol 

       

  Min Max Mean SD p value 

Touch Pre 6 26 12.4 5.56 0.637 

  Post 8 24 12.5 4.38 

Movement Pre 16 22 19.1 2.03 <0.001 

  Post 15 20 17.4 1.68 

Behaviour Pre 13 28 17.1 4.15 0.003 

  Post 12 26 15.9 3.9 

 
Table 1.5 shows result of within group comparison of Over-responsive child of Group 2 by  Wilcoxon Signed Rank Test to determine the 

difference of  pre and post treatment within same group. 

 

 

Table 1.6 Comparison between Group 1 and Group 2 for Under-responsive child. 

 

Under-responsive child 

 Mean SD P value 

Touch 18 6.66 0.002 

Movement 19.7 5.07 0.002 

Behaviour 16.4 8.58 0.002 

 
Table 1.6 shows significant difference between both group. 

 

Table 1.7 Comparison between Group 1 and Group 2 for Over-responsive child. 

 

Over-responsive child 

 Mean SD P value 

Touch 24.5 8.83 0.002 

Movement 22.6 6.60 0.002 

Behaviour 22.4 9.02 0.002 

 
Table 1.7 shows significant difference between both group . 

 

 

Discussion 

 

The main purpose of this study was to compare the effect of one time protocol of sensory diet with 

intermittent protocol.Toddlers in group 1 were given one hour sensory diet and group 2 were given 

intermittent session of 15 min 3 times a day for 4 weeks. 

 

Improvement in the sensory processing was found in both the group but intermittent groups shows more 

improvement. The improvement was less significant in general category and tactile sensation. Other 



system such as movement and behaviour shows significant improvement.From the study we found that 

sensory diet given to toddlers shows improvement in the behaviour and sensory Processing of child.The 

above study was supported by the studies of Wilbarger,1995 Zuckerman,1994, which state that sensory 

diet is based on the principal that individual requires a certain quality and quantity of sensory experiences 

to be skillful, adaptive, and organized in their daily lives
(4)

.The above result is also supported by a large 

body of research Kendal et al 1991: Ornstien&Sobel, 1987, supports the idea that specific sensory 

experience influence the function, structure,and neurochemistry of the brain
(4)

.Comparing the one time 

sensory diet for continuous one hour with the intermittent protocol of 15 min, 3 times a day, shows more 

significant result in toddlers who receive intermittent sensory diet protocol. Repeated or sustained input 

has been shown to result in lasting change in brain function
(4).

Sensory integration therapy and sensory diet 

share the common basic principles like addressing a central nervous system dysfunction and offering 

neurological explanation, utilizing the CNS processing theories to describe the treatment process and 

producing the adaptive response in treatment.Cemerk&Daunhaur, 1997; Goldberger, 1993, explain that a 

mismatch between an individual’s need and his or her sensory diet can have wide- ranging effects such as 

prolonged or severe deprivation can result in impaired cognitive, social, and emotional development
(4).

 

This is why we see that children who are more engaged in mobile or T.V shows more behaviour tantrum 

and they lack physical and social skill compare to child who is physically active. 

 

Field, 1995, 1998, found that conversely, exposure to selectively applied and enriched sensory input has 

been shown to have beneficial effects on development and health
(4).

 

Ayres(1972, 1979) highlighted the important functions that somatosensory and vestibular process serve in 

development, skill, or more global adaptation such as change in arousal state. Roods (1962) described the 

importance of timing on the application of sensation and she conceptualized sensation as having “latency 

effects” i.e. influencing the nervous system for certain period of time. Activity or sensory experiences 

may need to be repeated frequently, particularly if a level of adaptation or state must be maintained over 

time. Sensory integration therapy was designed to treat children with learning disorder and sensory 

integration dysfunction or sensory processing disorder. It was Ayres (1972) who developed the sensory 

integration and defined sensory integration 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. Intervention of sensory integration therapy is mainly child- directed which means the child 

needs to act on his or her environment to produce the adaptive responses
(4).

 

 

Other study support the relation between the sensory system development and development of skillful 

activity.Ayres explain about improvement of classroom score through sensory 

integration
(5)

.Ayres,1978,Vestibular Organization is directly related to proper visual,auditory and 

proprioception accuracy. Therefore, it can greatly affect a child’s ability to focus,read,write and do 

mathematics
(6)

.Tien-Ni Wang et al(2011) shows relationship between Postural control and fine motor 

skills
(7)

. P.F. Smith(2012) explain the relation between vestivular disorder and dyscalcia
(8)

. P.Robin T. 

Bigelow and Yuri Agrawal D(2014) explain relation of Vestibular involvement in cognition: Visuospatial 

ability, attention, executive function, and memory
(9)

.  

 

In our study the improvement was seen more in behaviour of child.  The improvement in behaviour is 

supported by study of Ratey & Hagerman, 2008 that increased physical fitness is associated with  

improved behaviour, evidenced by decreased levels of violence in schools
(10)

. Ayres, 1989, observed that 

poor sensorimotor functioning can lead to children being overwhelmed by sensory overload in class. This 

can lead to behaviours which (especially if they are not understood) can be very difficult to manage in a 

school environment
(11)

. The study is also supported by Mac Cobb, Fitzgerald, Lanigan-O’Keefe, Irwin & 

Mellerick, 2014, saying strategies involving the use of appropriate movements during class can improve 

classroom behaviour
(12)

. 

 

There was less improvement in general category and tactile sensation. As, the sensory diet protocol 

contain less tactile activity due to which less improvement was found in tactile category. General 

category describe the overall development of child. By continuing the Sensory diet protocol for long time 

improvement in general category would be seen.The improvement in all sensory system is seen because 



of exposure to proper amount of tactile,vestibular and proprioceptive input which develops the self 

organization and regulation of child.The present study shows significant improvement in child’s sensory 

processing and behaviour.We can say that new lifestyle and lack of sensory stimulation from surrounding 

hinderes the sensory processing in toddlers.  

 

Colette O’Connor,Sinéad Lambe, Sharon Gleeson and Áine Henry (2016), in the study Facilitating 

children’s sensorimotor*  development in DEIS schools: Relevance and recommendations, Recommend 

that their should be occupational therapist working with school to identify sensory issue present in 

childrens who face difficulty in classroom and the schools should be developed with environment which 

encourage sensorimotor activities of child
(13)

.Use of sensory diet activity in the day to day life help 

children sensory processing ability which can improve better academics score, improvement in social 

skills and overall functional development of child. 
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