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ABSTRACT

Objective: However, every occupational therapist used deep pressure for treating children with developmental coordination disorder (DCD). It has 
been used widely in the therapy aspect, but there is limited research evaluating the immediate effects of deep pressure. The current study aims to 
evaluate the immediate effects of deep pressure on children with DCD.

Methodology: Pre-test and post-test design was employed; mood and behavior were assessed for 20 children with DCD before and after deep 
pressure sessions.

Results: Five children responded with positive result on all the domains following deep pressure. Four showed positive result on three out of five 
domains. Sufficient information was available from eight participants. Three showed beneficial results statistically. A  non-parametric technique 
(Tau-U) was used for the analysis.

Conclusion: Deep pressure has high relevance to clinical practice and appears to be of immediate benefit to this population with DCD.
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INTRODUCTION

Developmental coordination disorder (DCD) is overlooked by clinical 
practitioners. There is extensive evidence on how the child with DCD faces 
difficulties to organize activities of daily living (ADL); they have trouble in 
planning and sequencing any motor task in an unfamiliar as well as the 
familiar environment. Even the simple motor task, for example, buttoning 
a shirt, which is easy, acquired skill by other children without any effort. 
However, the same activity needs the highest effort and it is considered to 
be a very complicated skill for the child with DCD [1].

This motor coordination defect troubled the children both in school and 
at home. In 1925, these children were referred to as debility motrice 
(motorically deficient). Clumsiness is their major feature and this 
terminology has been used often by Orton to describe a group of children 
with motor coordination deficit. In 1940, their symptoms were collectively 
defined and the clumsy side is described as awkward in movements, poor 
at games, hopeless in dancing and gymnastics, a bad writer, and defective 
in concentration. He is inattentive, cannot sit still, leaves his shoelaces 
untied, do buttons wrongly, bumps into furniture, breaks glassware, slips 
off his chair, kicks his legs against the desk, and perhaps reads badly [2].

There were a huge number of unsolved mystery exist in the past. 
By 1994, the American Psychiatric Association described DCD as a 
chronic and usually a permanent condition found in children and is 
characterized by motor impairment that interferes with the child’s 
ADL and academic achievement. DCD is not diagnosed before the age of 
5 years due to variation in the age at which children develop their motor 
skills (Sankar and Monisha). Children must rule out the possibility of a 
physical medical condition or learning disability. The prevalence of DCD 
is high among school-going children and research found that there is at 
least one child has DCD problem in every classroom [3].

Increased blood pressure, heart rate, and respiratory rate were the 
physiological indicators of stress, following the application of deep 

pressure. Another effective and most widely used type of Sensory-based 
interventions (SBI) is brushing. However, Ganapathy et al. conducted 
a study titled, “Examining the use of deep touch pressure to improve 
the educational performance of students with disabilities: A  meta-
analysis,” in 2016. Monisha [4,5] concluded that Wilbarger brushing 
had no effect. To manage behavioral problems, SBI such as massage or 
brushing can be used effectively, which has been proved Yunus et al., in 
2015. However, there is much debate on how to conceptualize the SBI 
intervention on time and the response provided by each child varies, 
thus evidence behind SBI intervention is low.

METHODOLOGY

To evaluate the effects of deep pressure on children, a pretest-posttest 
design was employed. The study was approved after proposal  presented 
in SRM College of Occupational Therapy (SRMIST): Minute number 800 
dated November 2018. The procedure includes requesting consent 
from the parents of each child. The study took place in a therapy center 
for children with DCD. Ten children were included in the study after 
they were diagnosed as DCD based on the MABC test result. Symptoms 
of the child, which were thought to indicate a need for deep pressure, 
included tapping feet and hands, banging head, jumping, and running 
over the room. The age of the child included is from 5 years to 10 years. 
Table  1 shows further details of the child. Visual analog scales (VAS) 
are 10 cm horizontal or vertical lines which include “not at all” at one 
end and “very” at another end. VAS is used most commonly to assess 
the pain status and measuring mood status and activity of children in 
school. To use the scale, training had been given to the therapist by the 
primary researcher. For the purposes of measuring mood, VAS includes 
two anchor points for the calmness “not at all calm” and “very calm.” 
Five domains were assessed in this study – calmness, participation 
in activities, responsiveness to command or stimulus from the 
environment, happiness, and communicativeness. The VAS is used to 
assess the outcome and it is simple to use, yet provides the indication of 
short-term effects of deep pressure. If the child or the parent does not 
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want to continue with the further sessions of deep pressure, they were 
allowed to discontinue from the study at any time.

Deep pressure techniques used in the current study are brushing, 
massage, and squeezing. They were delivered in a distraction-free 
environment by an occupational therapist, the primary researcher 
Dr. U. Ganapathy Sankar certified in sensory integration therapy. Deep 
pressure sessions were delivered 3  times daily during their school 
hours. Sessions were scheduled between 5 and 15  min. The deep 
pressure was delivered over a period of 3 months on weekdays when 
the young people were in school. A  therapist who administered the 
deep pressure rated the effects of deep pressure therapy before the 
session and again 30 min after the session.

RESULTS

Data will be collected for 20 young people for whom a total of 15 sessions 
were evaluated. Eight children do not have sufficient details for reliable 
statistical analysis. The statistical analysis used in the current study is 

the Tau-U statistic which analyzes the difference in the data range. It is 
a non-parametric statistical technique. The analysis reported is before 
and after deep pressure. Table  2 describes the means and standard 
deviations of the five domains before and after deep pressure sessions. 
When all the sessions were examined following deep pressure therapy, 
children with DCD showed statistical significance. Five children 
responded with positive results on all the domains following deep 
pressure. Four showed positive results on three out of five domains. 
Sufficient information was available from eight participants. Three 
showed beneficial results statistically.

DISCUSSION

Deep pressure showed positive effect for the majority of children with 
DCD in this study [6-8]. However, the effects were not similar among the 
children participated in this study. The effects of deep pressure are not 
uniform among children’s with DCD and it is made easy to understand 
that individual differences exist among these children and it needs to 
be taken into account while planning and delivering treatment. Table 1 

Table 2: Mean scores before and after deep pressure

S. No. Participants Domain – pre-test Post-test Z value

A B C D E A B C D E
1. Tarun 4.45 3.43 4.41 5.42 3.22 6.54 4.44 5.44 5.99 4.21 5.66
2. Kaviya 5.32 5.22 5.11 5.87 5.32 6.34 6.32 6.45 7.32 7.00 6.32
3. Vasanth 4.34 4.34 4.54 4.65 4.77 5.67 5.76 5.88 5.87 5.99 6.45
4. Tamil selvi 7.54 7.21 6.54 6.21 6.21 8.90 8.88 6.98 7.86 7.54 9.00
5. Kartick 3.23 3.45 3.00 3.98 3.22 5.34 4.34 5.34 5.34 5.78 6.98
6. Mani 4.44 4.34 4.09 4.98 4.34 5.32 5.34 5.78 5.23 5.78 6.987
7. Deepak 5.24 5.21 5.09 5.98 5.77 6.34 6.21 6.34 6.45 6.24 7.12
8. Saravanan 4.32 4.32 4.99 4.12 4.23 5.43 5.12 5.34 6.23 5.94 6.98
9. Kumar 5.43 5.67 5.89 5.23 5.76 6.44 6.23 6.65 6.34 698 7.98
10. Deepika 2.34 2.34 2.54 2.11 2.00 5.33 3.00 5.45 5.98 5.99 6.98
11. Manisha 4.44 4.76 4.34 4.54 4.21 4.1 4.65 4.76 4.66 4.65 −3.333
12. Kavitha 5.34 5.90 5.00 5.90 5.33 6.2 6.13 6.34 6.55 6.56 7.00
13. Gomathy 6.32 6.77 6.89 6.23 6.22 8.5 8.98 8.77 8.45 8.77 9.009
14. Priya 7.43 7.89 7.45 7.23 7.12 7.33 7.34 7.5 7.44 7.45 −4.445
15. Elizabeth 8.45 8.34 8.35 8.90 8.09 9.99 9.45 9.7 9.45 9.34 9.00
16. Mythile 7.56 7.98 7.90 7.34 7.45 8.34 8.45 8.5 8.34 8.56 9.56
17. Balaji 5.67 5.46 5.67 5.34 5.32 6.45 6.34 6.4 6.45 6.45 7.67
18. Boobalan 5.87 5.67 5.43 5.23 5.23 6.44 6.56 6.5 6.55 6.45 7.56
19. Riteesh 7.45 7.65 7.98 7.00 7.23 8.56 8.23 8.4 8.45 8.98 9.56
20. Madan 7.56 7.34 7.65 7.09 7.12 6.4 7.5 7.3 7.6 7.7 −5.55

Table 1: Participants details

S. No. Name Age Cognitive Expressive 
language

Fine 
motor

Gross 
motor

VMI Reason for deep pressure

1. Tarun 5 35 25 30 29 20 Hitting head against other people
2. Kaviya 5 25 20 20 23 15 Tapping hands and feet over the floor and wall
3. Vasanth 5 <12 11 15 20 15 Hiding inside the room, extreme sensitivity to light and sound
4. Tamil selvi 5 20 25 20 15 15 Jumping over objects and hitting
5. Kartick 5 <12 <12 20 15 15 Hitting over the wall
6. Mani 6 11 15 25 18 25 Slapping his face
7. Deepak 6 25 20 22 20 20 Throwing objects
8. Saravanan 7 22 25 20 22 20 Difficulty in playing outside (sensitivity to light)
9. Kumar 7 30 30 27 23 20 Compress himself
10. Deepika 8 20 20 20 23 25 Avoids peer group play in green land, sensitive to light and sound
11. Manisha 8 12 24 12 <12 30 Hits over objects while walking 
12. Kavitha 8 15 11 12 12 12 Runs and bumps over objects
13. Gomathy 8 23 25 26 22 22 Throws objects over persons
14. Priya 8 <12 <12 <12 <12 <12 Slaps her own body with objects
15. Elizabeth 9 25 22 22 22 22 Engaged in self harming activities
16. Mythile 9 35 32 22 30 23 Sensitivity to touch
17. Balaji 9 35 32 22 22 22 Sensitivity to sound
18. Boobalan 10 <12 12 20 21 22 Lacks attention
19. Riteesh 10 34 32 32 32 32 Frequently hits over wall and fall
20. Madan 10 32 22 21 21 23 Self-destructive behavior
VMI: Visual motor integration
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shows the participants’ details and the therapist reported that the 
behavior and mood of the children were improved in the course of the 
study. The variability of responses among children with DCD to deep 
pressure therapy may be of importance clinically. Of the 20 participants, 
four (Tarun, Kavya, Vasanth, and Tamil selvi) showed a wide-ranging 
improvement in the behaviors, for which their parents reasoned out to 
initiate treatment program.

Kumar, Mythile, Balaji, and Boopalan responses to deep pressure were 
less and they did not show any improvement in the behavior, they have 
quoted at the baseline. Madan, Riteesh, Elizabeth, and Priya showed 
improvements and they were calm and turned out to get engaged in 
activities. Surprisingly, Gomathy started to communicate effectively 
with peer group children following sessions of deep pressure, 
suggesting that, for some children with DCD, peer group interaction 
may be enabled. Neither Priya nor Manisha seemed to benefit from 
deep pressure.

Ganapathy Sankar and Saritha found that the prevalence of DCD at 
Kattankulathur village in Tamil Nadu was 1.37% by the year 2011. 
The prevalence of DCD in the USA is 5–8%, 5.7% in Greek, 1.8% in 
the United  Kingdom, 5–9% in Canada, and 6% in worldwide [7-10]. 
Early identification of DCD is necessary to the prevalence of DCD at 
Kattankulathur. About 50% presents poor academic performance, play, 
and ADL skills in children. A sensation which has been indulged when a 
child is stroked (central to peripheral), squeezed, hugged, or even held 
strongly is deep pressure [9,10].

Worldwide, occupational therapists were using this technique, 
somewhere in their therapy part as well as in their assessments. 
It is also used in children with DCD [11] and this deep pressure has 
benefits of enhancing performance in school. It is based on sensory 
integration. Researcher T. Grandin and M. Scariano from the USA in the 
year 1986 devised an equipment hug machine and examined the effects 
of pressure sensation delivered by this machine over individuals, the 
researcher self-tested the equipment they devised and found the hug 
machine relived the stress and it gives enough pressure to stimulate 
all the receptors. This hug machine was developed based on the idea 
delivered by Ayres in the 1960s and 1970s [11].

The idea of using deep pressure was used later on. Other types of deep 
pressure therapy include therapeutic brushing which is simple and 
most widely used by therapists. Much debate lies with the evidence 
underlying sensory integration therapy. However, insufficient evidence 
is reported by the researchers for the sensory integration therapy in 
educational use. Careful evaluation part is needed to use sensory 
integration therapy for educational and therapeutic purpose. Since 
2015, J. Case-Smith and Weaver made a distinction between the use 
of sensory integration therapy and sensory-based interventions. 
A  systematic review published in 2015 had explored the sensory 
processing interventions [12].

Based on the findings of Case-Smith et al., it has been concluded that 
adult-directed use of deep pressure therapy can be used as a sensory 
modality and when the sensory stimulus is activate over the child, 
it appears to enhance the child’s performance in school and it is 
expected to control the symptoms of DCD [12]. Thus, deep pressure 
can be delivered by caregivers and it falls under the category of SBI. 
It fails when it is applied as sensory integration therapy. However, it is 
applied for all children with DCD, the heterogeneity of responses makes 
evidence for SBIs such as deep pressure is less convincing.

For instance, many forms of sensory-based intervention were not tested 
on children with DCD. Case-Smith et al. identified in his systematic 
review that brushing and joint compression were used on two studies 
and seven studies used weighted vests, two studies used therapy balls, 
and four studies used multiple methods including deep pressure. Chen 
et al., in his research study “Physiological effects of deep touch pressure 
on anxiety alleviation: The weighted blanket approach,” found that 

weighted blanket approach reduced anxiety in 12 typically developing 
children. However, these signs of reduced anxiety were measured 
physiologically but not behaviorally [12].

It was unclear why this difference happened it needs to explored 
further in future (case studies). However, this current study suggests 
researchers to determine the feasibility of a randomized controlled 
trial.

CONCLUSION

Deep pressure benefits most children with DCD to a statistically 
significant degree. The variability in individual children insisted on the 
need for tailored individual protocol of deep pressure therapy.
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