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Sensory processing abilities in relation to motor 
capabilities in children with different types of 
cerebral palsy

Abstract
Background and purpose. Children with cerebral palsy have sensory processing issues as well as motor problems, which 
lead to severe developmental disability. In this study, we aimed to assess correlation between sensory processing abilities 
and motor capabilities in children with cerebral palsy and assess the effect of cerebral palsy types on sensory processing 
abilities and motor capabilities.
Materials and methods. One hundred cerebral palsy children of both sex were included in the study; their age ranged from 
4‑10 years old were selected from pediatric rehabilitation out clinic of faculty of Physical Therapy Cairo University, 
fulfilling inclusion criteria. All children were assessed by Short sensory profile: to measure sensory processing ability, 
Gross Motor Function Classification System: to measure the gross motor skills and Manual Ability Classification System: to 
measure the fine motor skills. 
Result. there was a significant correlation between GMFCS, MACS and the total score of SSP as well as Low energy weak, 
tactile sensitivity score, taste smell sensitivity, Movement sensitivity, and Under‑responsive seeks sensation (P ≤ 0.05*). 
There was no significant correlations between both auditory filtering and Visual‑auditory sensitivity with GMFCS and 
MACS (P = 0.676 and 0.266, respectively). There was statistical variation among different CP types regarding SSP and 
motor assessment (P ≤ 0.05*). 
Conclusion. the study showed: sensory processing abilities effect on motor capabilities in children with cerebral palsy. 
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Streszczenie
Tło i cel. Dzieci z mózgowym porażeniem dziecięcym mają problemy z przetwarzaniem sensorycznym oraz z motoryką, co 
prowadzi do poważnych niepełnosprawności rozwojowych. W niniejszym badaniu naszym celem było ocenienie korelacji 
między zdolnościami przetwarzania sensorycznego a zdolnościami motorycznymi u dzieci z mózgowym porażeniem 
dziecięcym oraz ocena wpływu rodzajów mózgowego porażenia dziecięcego na zdolności przetwarzania sensorycznego i 
zdolności motoryczne. Materiały i metody. W badaniu wzięło udział sto dzieci, obu płci, z mózgowym porażeniem 
dziecięcym w wieku od 4 do 10 lat, wyselekcjonowanych z ambulatoryjnej kliniki rehabilitacji pediatrycznej na Wydziale 
Fizjoterapii Uniwersytetu Kairskiego, spełniających kryteria włączenia. Wszystkie dzieci zostały ocenione za pomocą 
krótkiego profilu sensorycznego: aby zmierzyć zdolność przetwarzania sensorycznego, Systemu Klasyfikacji Funkcji 
Motorycznych: do mierzenia umiejętności motorycznych ogólnych oraz Systemu Klasyfikacji Zdolności Manualnych: do 
mierzenia umiejętności motorycznych precyzyjnych. Wynik. Stwierdzono istotną korelację między GMFCS, MACS a 
całkowitym wynikiem SSP oraz słabą energią, wrażliwością dotykową, wrażliwością na smak i zapach, wrażliwością na 
ruch oraz poszukiwaniem wrażeń przy zaniżonej reaktywności (P ≤ 0,05*). Nie stwierdzono istotnych korelacji między 
filtrowaniem słuchowym oraz wrażliwością wzrokowo‑słuchową a GMFCS i MACS (P = 0,676 i 0,266, odpowiednio). 
Stwierdzono statystyczne zróżnicowanie między różnymi typami MPD pod względem SSP i oceny motorycznej (P ≤ 0,05*). 
Wnioski. Badanie wykazało: wpływ zdolności przetwarzania sensorycznego na zdolności motoryczne u dzieci z 
mózgowym porażeniem dziecięcym.
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Introduction 
Cerebral palsy (CP) is the most common disability of chil‐
dhood that affects motor function as a result of injury to the 
developing brain. Expert executive panel defined CP as a 
group of permanent disorders of the development of move‐
ment and posture, causing activity limitation, which is attri‐
buted to non­progressive disturbances occurring in the 
developing fetal or infant brain [1]. 
The function of movement all over the day is affected in CP 
patients due to many motor problems they are suffering 
from. The primary problem in CP is gross motor dysfunc‐
tion, Gross motor function refers to body alignment and po‐
stural control against gravity in a given context. We can 
judge and make assessment of the smooth co­ordinated per‐
formance between hand and upper extremity via accurate 
notice of fine motor manipulation when a child is involved 
in daily living activities, for that reason most of rehabilita‐
tion programmers and interventions are focused on motor 
skills [2].
A lot of problems of posture control and postural imba‐
lance then abnormal movements those related to the CP 
patients are a corner stone in lack of normal sensory in‐
puts that pass to the normal body sensory system. These 
restrictions build up an improper proprioceptive sense and 
further incorrect movement feedback; these outcomes li‐
mit the motor planning and learning of children with cere‐
bral palsy [3].
Now years, process of sensory functions in cerebral palsy is 
a focused important issue to study. Blanche states that the 
traditional classification of cerebral palsy is based on motor 
dysfunction, Current theories of motor behavior support the 
notion that movement and sensation are related to each 
other, investigators now recognize that children with cere‐
bral palsy exhibit sensory as well as motor deficits [4], thus, 
sensory processing skills and motor skills are relatively im‐
portant for functional performance in daily tasks and partici‐
pation [3]. 
In clinical practice, assumptions are often made that sensory 
processing problems contribute to difficulties in functional 
performance at home, school, or other community settings. 
However, little evidence is available in the literature regar‐
ding the relationships between behaviors associated with 
sensory processing abilities and functional skills [5].
Therefore, this study investigates the difference and rela‐
tionship between sensory processing abilities and motor ca‐
pabilities in children with cerebral palsy.

Materials and methods
This correlation study design was conducted in pediatric re‐
habilitation out clinic of faculty of Physical Therapy Cairo 
University. Short sensory profile questionnaire (SSP), Gross 
motor functional classification system (GMFCS) and manual 
ability classification system (MACS) were used to measure 
sensory and motor abilities.

Participants 
Using the G*power version 3.1.9.7 to identify the sample si‐
ze. A prior type of power analysis was used with α error pro‐

bability of 0.05 and power (1­β error probability) equal to 
0.95. A total of 100 participants was the minimum sample si‐
ze for the investigation.
One hundred cerebral palsy children of both sex were inclu‐
ded in the study; their age ranged from 4­10 years old. Any 
participant was excluded if she/he had any other comorbidi‐
ties besides CP as mental health diagnosis, had chronic lung 
disease (CLD), had any physical malformation, had cardiac 
failure, had convulsions, had hydrocephalus and drug with‐
drawal, had visual, auditory and behavioral defect and Chil‐
dren with Uncooperative/ Unresponsive caregivers (Parents 
and family members).

Ethical consideration
The study was approved from the ethical committee of the fa‐
culty of physical therapy Cairo university 2018 (No (P.T.REC/
012/002144).All child’s parents enrolled in the study were in‐
formed about the study; all expected benefits of the study 
were explained before participation. Confidentiality was as‐
sured and a written informed consent was assigned prior to 
participation.

Instrumentation 
Short sensory profile (SSP): The caregiver questionnaire 
provides a standard method for professionals to measure the 
sensory processing abilities of children and to profile the ef‐
fect of sensory processing on functional performance in the 
children’s daily lives [4].
The SSP is a 38 item caregiver report. There are seven sec‐
tions on the SSP. They are ­ Tactile sensitivity, Taste/smell 
sensitivity, Movement sensitivity, Under­responsive/seeks 
sensation, Auditory Filtering, Low energy/Weak, Visual/
Auditory sensitivity. 38 questions are framed under these 
seven sections [6], these items include functional behavior 
in daily activities that are symptoms of sensory processing 
disorders.

The scoring system
Using a five point likert scale, the parents responded to each 
behavior statement. It was graded under the heading of al‐
ways, Frequently, Occasionally, Seldom and never. 

Score frequency of behavior
 1 always: when presented with the opportunity the child re‐
sponds in the manner described every time or 100% of the time.
 2 Frequently or 75% of the time.
 3 Occasionally or 50% of the time.
 4 Seldom or 25% of the time.
 5 Never: When presented with the opportunity, the child ne‐
ver responds in the manner or 0% of the time.
Sensory category and factor scores are interpreted based on 
the normative data as being either “typical performance” A 
total score of 155 to 190 points is normal, 142 to 154 points 
mean a potential change, and 38 to 141 points mean a speci‐
fic change in sensory processing [7]. The normal level coin‐
cides to the definite sensory processing capacities, while the 
probable difference and definite difference levels correspond 
to atypical sensory processing abilities.

doi.org/10.56984/8ZG2EF88A7
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Gross motor functional classification system (GMFCS)
The GMFCS is a simple, 5­levels, ordinal grading system es‐
tablished to discuss the gross motor ability to do function of 
a patient with CP. The GMFCS explains self­started move‐
ment and usage of assistive devices such as (walkers, crut‐
ches, canes and wheelchairs) for move during an individual’s 
daily activity. This classification system had been initially 
established to deal with children 2–12 years of age. [8].
The GMFCS assorts a child's movement capability into 5 levels: 
level 1: walks with no restrictions; level 2: walks with no re‐
strictions, but there are limitations walking outdoors and in the 
community; level 3: walks with assistive devices, but with limi‐
tations when walking outdoors and in community; level 4: self­
mobility with limitation; and level 5: self­mobility which is se‐
verely restricted, although the use of assistive technology [9]. 

The Manual Ability Classification System (MACS)
The MACS covers the age group between 4 and 18 years, 
The MACS levels of the children were determined by means 
of observation and parent reports.
MACS provides a systematic method to classify how children 
with CP use their hands when handling objects in daily activi‐
ties. The MACS is used according to self­initiated manual ca‐
pability, with accurate assurance on handling objects in an 
individual’s personal space (the space immediately close to 
one’s body, as distinct from objects that are not within re‐
ach).The Manual Ability Classification System (MACS), which 
classifies the child's ability to handle objects into five levels: le‐
vel 1: handles objects easily and successfully; level 2: manipu‐
late most objects but with slightly decreased quality and/or 
speed; level 3: handles objects with difficulty, so it is a must to 
make a change in activities; level 4; handles a limited selection 
of easier objects to manage in adapted situations; level 5: abso‐
lute handle objects [10]. 

Procedures
• Firstly, explain to the parent the purpose of the study and 
what is going to do in the session.
• The parent will be invited to sign a consent form for parti‐
cipation in the study.

• Upon obtaining the written consent form, the therapist evaluate 
sensory processing abilities through parent interview using the 
short sensory profile questionnaire. 
• Observe the child’s behavior during the assessment process and 
apply notes about it.
• Once data were collected, SSP sub items were scored and can 
detect the level of sensory abilities according to normative data as 
describe previously. 
• The therapist classify the children gross and fine motor function 
according to the GMFCS and MACS as previously describe. 
• MACS levels are determined by therapist observation and parent reports.
• After observing the child, also obtained additional information 
from the parents concerning the typical performance of the chil‐
dren at home and school, in relation to the use of their hands, such 
as playing, feeding, and using materials at school. 

Statistical analysis 
All statistical analyses were conducted using SPSS software 
version 22. A Comparison between the different CP types con‐
cerning the SSP assessment of the patients was conducted utili‐
zing MANOVA, and post hoc tests were utilized to perform 
multiple comparisons between groups. In addition, pairwise 
comparisons were conducted between groups. Associations be‐
tween SSP, GMFCS, and MACS were examined by calculating 
Spearman’s Rho correlation coefficients (rs). Spearman’s Rho co‐
efficient (rs) was interpreted using the following criteria: rs ≥ 0.8 
very strong relationships; 0.6 ≤ rs < 0.8 strong relationships; 
0.4 ≤ rs < 0.6 moderate relationship; 0.2 ≤ rs < 0.4 weak con‐
nections; rs < 0.2 very weak relationship Mean ± standard de‐
viation (  ± SD) and percentage expressed the data. The 
significance level for all statistical tests was set at P < 0.05.

Results
General characteristics of the subjects
A total of 100 children were included in the investigation, 
and their mean age was 7.4 years old and ranged from 4 to 10 
years. The participants were separated into six CP types, inc‐
luding, Spastic diaplegia (46 patients), spastic quadriplegia 
(13 patients), spastic hemiplegia| (17 patients), dyskinesia (9 
patients), ataxia (7 patients), and mixed (8 patients) (Table 2).

Table 1. Scoring system of SSP [7]. 

Tactile Sensitivity

Taste/Smell Sensitivity

Movement Sensitivity

Underresponsive/Seeks Sensation

Auditory Filtering

Low Energy/Weak

Visual/Auditory Sensitivity

Total

Section Raw
Score Total

Typical
Performance

Probable
Difference

Definite
Difference

Section

/35

/20

/15

/35

/30

/30

/25

/190

35 ­­­­­­ 30

20 ­­­­­­ 15

15 ­­­­­­ 13

35 ­­­­­­ 27

30 ­­­­­­ 23

30 ­­­­­­ 26

25 ­­­­­­ 19

190 ­­­­­­ 155

29 ­­­­­­ 27

14 ­­­­­­ 12

12 ­­­­­­ 11

26 ­­­­­­ 24

22 ­­­­­­ 20

25 ­­­­­­ 24

18 ­­­­­­ 16

154 ­­­­­­ 142

26 ­­­­­­ 7

11 ­­­­­­ 4

10 ­­­­­­ 3

23 ­­­­­­ 7

19 ­­­­­­ 6

23 ­­­­­­ 6

15 ­­­­­­ 5

141 ­­­­­­ 38

doi.org/10.56984/8ZG2EF88A7
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Relation between sensory and motor assessment
Associations between SSP, GMFCS, and MACS were exami‐
ned by calculating Spearman’s Rho correlation coefficients 
(rs). A significantly correlation at (P ≤ 0.05). (Table 3).
A significantly strong correlation between GMFCS, MACS 
and SSP total as well as Low energy weak, a moderately si‐

Table 2. The patient’s characteristics

CP type (n = 100) Spastic diaplegia Spastic 
quadriplegia

Spastic hemiplegia Dyskinesia Ataxia Mixed

N = 100

Age [yrs; mean ± SD]

N = 46

7.3 ± 1.9

N = 13

7.6 ± 2.2

N = 17

7.3 ± 2.2

N = 9

7.9 ± 2.1

N = 7

7.7 ± 1.9

N = 8

7.8 ± 1.6

gnificant correlation was identified between GMFCS, MACS 
and Tactile sensitivity score. Significant weak relation betwe‐
en GMFCS, MACS and scores of Taste smell sensitivity, Mo‐
vement sensitivity, and Under­responsive seeks sensation, 
there were no significant correlations between both auditory 
filtering and Visual­auditory sensitivity and GMFCS, MACS. 

Comparison between the levels of different motor asses‐
sment levels regarding SSP
Post hoc tests indicated that there were statistically signifi‐

cant differences at (P ≤ 0.05) among different levels of the 
gross and motor evaluation (GMFCS and MACS) regarding 
SSP total score in patients with CP (Table 4).

SD: Standard deviation

Table 3. Relation between the sensory screen scores and motor evaluation levels of the patients

SSP Total score
Tactile sensitivity

Taste smell sensitivity
Movement sensitivity

Under­responsive seeks sensation
Auditory filtering
Low energy weak

Visual­auditory sensitivity

rs P­Value rs P­Value

−0.646
−0.405
−0.341
−0.266
−0.204
−0.042
−0.748
−0.112

P ≤ 0.05*
P ≤ 0.05*

0.001*
0.007*
0.042*
0.676

P ≤ 0.05*
0.266

−0.963
−0.471
−0.286
−0.323
−0.17
−0.084
−0.802
−0.135

P ≤ 0.05*
P ≤ 0.05*

0.004*
0.001*
0.09
0.405

P ≤ 0.05*
0.179

GMFCS MACS

rs: Spearman’s Rho correlation coefficients, P­value: Probability value, *: significance

Table 4. Comparison between the levels of fine, gross motor evaluation of the patients in different CP types

GMFCS SSP Total score
MACS SSP Total score

156.1 ± 8.1 (n = 7)
142.5 ± 3.6 (n = 2)

142.9 ± 16.8 (n = 25)
147.6 ± 15.4 (n = 22)

130.5 ± 14.8 (n = 26)
138.7 ± 9.6 (n = 31)

127.2 ± 18.7 (n = 11)
117.6 ± 8 (n = 21)

I II III IVLevels

P­Value F­Value

GMFCS
MACS

P ≤ 0.05*
P ≤ 0.05*

15.532
22.17

Multiple Comparisons between levels

P­Value F­Value
Comparisons between the levels

MD P­Value MD P­Value

I vs. II
I vs. III
I vs. IV
I vs. V

II vs. III
II vs. IV
II vs. V

III vs. IV
III vs. V
IV vs. V

13.18
25.64
28.96
37.9
12.46
15.78
24.67
3.32
12.21
8.89

0.075
P ≤ 0.05*

0.004*
P ≤ 0.05*

0.068
0.217

P ≤ 0.05*
1.00.
0.013
0.761

−5.05
3.82
24.74
24.88
8.87
29.78
29.92
20.92
21.05
0.14

0.94
0.842
0.005*
0.033
0.361

P ≤ 0.05*
P ≤ 0.05*
P ≤ 0.05*
P ≤ 0.05*

1

p­value: Probability value, *: significance

doi.org/10.56984/8ZG2EF88A7
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SSP sensory assessment outcomes 
A Comparison between the different CP types concerning the 
SSP assessment of the patients was conducted between sub‐
jects MANOVA. There were statistical variation among dif‐

ferent CP types (P ≤ 0.05*) the mean SSP score of the inclu‐
ded CP types was as follows: Spastic diaplegia: 133.5, Spastic 
Quadriplegia: 123, Spastic hemiplegia: 151.5, Dyskinesia: 
110.1, Ataxia: 131.3, and Mixed: 117.2 (Table 5). 

Post hoc tests were utilized to perform multiple comparisons 
between groups. statistical significant variation was obse‐
rved among: Diaplegia vs. Hemiplegia and Dyskinesia, He‐

miplegia vs. Quadriplegia, Dyskinesia, Ataxia and Mixed, 
Dyskinesia vs. Ataxia (P ≤ 0.05). 

Table 5. The sensory evaluation of the patients (data in Mean ± SD)

SSP 

Tactile sensitivity

Taste smell sensitivity

Movement sensitivity

Under­responsive seeks sensation

Auditory filtering

Low energy weak

Visual­auditory sensitivity

Spastic diaplegia Spastic 
quadriplegia

Spastic 
hemiplegia

Dyskinesia Ataxia Mixed

133.5 ± 16.3

26.76 ± 4.9

14.4 ± 5.03

10.4 ± 4.5

22.7 ± 5.4

24.8 ± 4.9

14.1 ± 5.5

19.5 ± 3.4

123.9 ± 12.7

24.2 ± 3.4

12.2 ± 5.3

9.2 ± 3.7

25.1 ± 5.02

25.9 ± 2.2

8.7 ± 1.9

20.2 ± 1.4

151.5 ± 9.4

30.2 ± 2.8

19.4 ± 1.3

12.2 ± 2.7

25.6 ± 3.1

24.6 ± 3.7

21 ± 3.8

19.1 ± 2.3

110.1 ± 11.8

20 ± 2.9

14.3 ± 6.8

5 ± 1.9

22.1 ± 4.01

22.7 ± 2.9

8.8 ± 2.2

18.4 ± 1.7

131.3 ± 6.7

21.7 ± 3.1

12.9 ± 4.2

11.6 ± 2.1

25.6 ± 2.6

24.7 ± 2.1

18.1 ± 5.6

16.1 ± 4.5

117.2 ± 12.3

24.5 ± 1.6

14.5 ± 6.4

8.4 ± 5.1

22.8 ± 4.6

24.1 ± 3.9

8.9 ± 1.9

16.4 ± 4.8

SD: Standard deviation

CP type (n = 100)

Table 6. Comparison between the CP types regarding the sensory evaluation of the patients

SSP P ≤ 0.05* 14.28

P­Value F­Value

SSP 
Multiple Comparisons Between Each CP Type

MD P­Value

Diaplegia vs. Quadriplegia

Diaplegia vs. Hemiplegia

Diaplegia vs. Dyskinesia

Diaplegia vs. Ataxia

Diaplegia vs. Mixed

Hemiplegia vs. Quadriplegia

Hemiplegia vs. Dyskinesia

Hemiplegia vs. Ataxia

Hemiplegia vs. Mixed

Quadriplegia vs. Dyskinesia

Quadriplegia vs. Ataxia

Quadriplegia vs. Mixed

Dyskinesia vs. Ataxia

Dyskinesia vs. Mixed

Ataxia vs. Mixed

9.61

−18.01

23.35

2.17

16.33

27.62

41.36

20.18

34.35

13.74

−7.44

6.72

−21.17

−7.01

14.16

0.252

P ≤ 0.05*

0.002*

0.988

0.055

P ≤ 0.05*

P ≤ 0.05*

P ≤ 0.05*

P ≤ 0.05*

0.147

0.539

0.827

0.006*

0.829

0.123

P­value: Probability value, *: significance

doi.org/10.56984/8ZG2EF88A7
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GMFCS and MACS assessment results
The motor assessment outcomes indicated a statistical diffe‐

rence between the different CP types regarding the GMFCS 
and MACS (P ≤ 0.05). 

Post hoc tests were utilized to perform multiple comparisons be‐
tween groups. based on the GMFCS assessment results statisti‐
cally significant variations were determined between: 
Diaplegia vs. Quadriplegia and Hemiplegia, Hemiplegia vs. 
Quadriplegia and Mixed, and Quadriplegia vs. Ataxia. (P ≤ 0.05). 

Furthermore, depending on the outcomes of the MACS as‐
sessment statistical significant was detected between the fol‐
lowing CP types: Diaplegia vs. Quadriplegia, and 
Dyskinesia, Hemiplegia vs. Quadriplegia, Dyskinesia, and 
Mixed (P ≤ 0.05).

Table 7. Illustrates the frequency of the patients in different gross and fine motor levels among the types of CP  (data in N (%)

I

II

III

IV

V

I

II

III

IV

V

Spastic diaplegia Spastic 
quadriplegia

Spastic 
hemiplegia

Dyskinesia Ataxia Mixed Total

0

12 (26.1%)

20 (43.5%)

7 (15.2%)

7 (15.2)

2 (4.3%)

9 (16.9%)

19 (41.3%)

13 (28.3%)

3 (6.5%)

0

0

0

2 (15.4%)

11 (84.6%)

0

0

0

3 (23.1%)

10 (76.9%)

7 (41.2%)

9 (52.9%)

1 (5.9%)

0

0

0

11 (64.7%)

6 (35.3%)

0

0

0

1 (11.1%)

0

1 (11.1%)

7 (77.8%)

0

1 (1.11%)

0

1 (1.11%)

7 (77.8%)

0 

2 (28.6%)

5 (71.4%)

0

0

0 

1 (14.3%)

5 (71.4%)

1 (14.3%)

0

0

1 (12.5%)

0

1 (12.5%)

6 (75%)

0

0

1 (12.5%)

3 (37.5%)

4 (50%)

7 (7%)

25 (25%)

26 (26%)

11 (11%)

31 (31%)

2 (2%)

22 (22%)

31 (31%)

21 (21%)

24 (24%)

N: Number,%: percentage

CP type (n = 100)

G
M

F
C

S
M

A
C

S

Table 8. Comparison between the CP types regarding the motor evaluation of the patients

GMFCS
MACS

P ≤ 0.05*
P ≤ 0.05*

P­Value

GMFCS MACS
Multiple Comparisons Between Each CP Type

P­Value P­Value

Diaplegia vs. Quadriplegia

Diaplegia vs. Hemiplegia

Diaplegia vs. Dyskinesia

Diaplegia vs. Ataxia

Diaplegia vs. Mixed

Hemiplegia vs. Quadriplegia

Hemiplegia vs. Dyskinesia

Hemiplegia vs. Ataxia

Hemiplegia vs. Mixed

Quadriplegia vs. Dyskinesia

Quadriplegia vs. Ataxia

Quadriplegia vs. Mixed

Dyskinesia vs. Ataxia

Dyskinesia vs. Mixed

Ataxia vs. Mixed

0.002*

0.001*

0.099

1.000

0.201

P ≤ 0.05*

P ≤ 0.05*

0.966

P ≤ 0.05*

1.000

0.014*

1.000

0.127

1.000

0.196

P ≤ 0.05*

 0.136

0.013*

1.000

0.072

P ≤ 0.05*

P ≤ 0.05*

1.000

P ≤ 0.05*

1.000

0.015*

1.000

0.115

1.000

0.286

P­value: Probability value, *: significance
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Discussion
The purpose of this study was to asses: The relationship be‐
tween the sensory processing abilities (as a total and sub 
items) and motor capabilities in children with cerebral palsy 
and asses the sensory processing abilities and motor capabi‐
lities based on CP subtypes.
According to previous studies addressing functional deficits 
in children with CP, reported that muscle strength, trunk 
control, and postural stability are important factors affecting 
activity performance [11]. But, functional deficits in indivi‐
duals with CP might also be related to deficits in sensory 
processing, defined as impairment­ in multisensory integra‐
tion, necessary to provide adaptive responses to environ‐
mental demands [12]. 
So, this study explore possible links that will help to inter‐
pret how different sensory tendencies might influence and 
relate to motor and process skills associated with occupation.
According to the study outcomes, a significantly strong cor‐
relation between GMFCS levels and MACS levels with the 
total score of SSP, these results mean that children with CP 
whose gross motor and manipulative functional capabilities 
in ADL are better; e.g., at level 2 or level 3, their sensory 
system capabilities are better than the others with MACS and 
GMFCS levels of 4 or 5.
Myoung­Ok Park [3] showed that MACS and GMFCS va‐
riables affected the SSP total score: as MACS level increased 
and GMFCS level increased, SSP total score also increased.
Durga et al [13] support the result of our study that found a 
strong correlation between SSP Scores and GMFCS level 
which indicate children having more sensory processing 
dysfunction have less functional mobility.
This study identified significant correlations between SSP 
sub­items and both GMFCS and MACS in children with CP. 
According to the finding, the SSP sub­items a significantly 
correlation between GMFCS, MACS levels and the score of 
Low energy weak, tactile sensitivity score, taste smell sensi‐
tivity, Movement sensitivity. However, there were no signifi‐
cant correlations between both auditory filtering and 
Visual­auditory sensitivity and GMFCS, MACS.Finally si‐
gnificant weak relation between Under­responsive seeks 
sensation and GMFCS but no significant relation with 
MACS. 
The results of this study showed that gross and fine motor 
levels were correlated with the SSP sub­items, these items 
are all influenced by the vestibular system. According to 
Hosseini et al [14] children with CP with sensory processing 
problems showed insecurity to antigravity. The ability to in‐
tegrate gravity is important for the normal improvement pro‐
cess. Various studies have shown that children's vestibular 
systems are important for postural control and gross motor 
performance In particular, the vestibular sense is related to 
balance and motor coordination and is a corner stone for 
gross motor capability and postural control Østensjø et al 
[15].
In this study investigated the difference between the gross 
and fine motor levels on sensory processing total score, The 
result indicated that there were statistically significant diffe‐
rences among different levels of the gross and fine motor 

evaluation (GMFCS and MACS) regarding SSP total score 
in patients with CP as follow: GMFCS level II = III > IV = V 
MACS level I = II = III > IV = V. The most significance dif‐
ference among level I and levels IV and V, level II and level V 
in GMFCS and there was no difference between levels I = II 
and levels IV = V in GMFCS.
 Our result agree with the result of the study done by Durga 
et al [13] that found there were significant differences be‐
tween functional performance levels and sensory processing 
levels in children. The results of post hoc testing showed that 
GMFCS levels 5 and 1 showed the most significantly mean 
difference in SSP total score. This means that sensory pro‐
cessing abilities are different for children with severe limita‐
tions in self­mobility versus those capable of independent 
walking without restrictions.
Also The most significance difference among level I and le‐
vels IV ,level II and levels IV and V in MACS and there was 
no difference between levels I = II and levels IV = V in 
GMFCS.
Myoung­Ok Park [3] concluded in his study a significant 
change between gross and fine motor skill levels in sensory 
processing levels in children. The findings after hoc exami‐
nation explained that GMFCS grades 2 and 3 presented the 
same in SSP total scores, and GMFCS levels 4 and 5 di‐
splayed similar in SSP total scores. On the other side, 
GMFCS levels 2 and 5 presented the most significantly me‐
an change in SSP total score. This showed that sensory pro‐
cessing capabilities are different for children with severe 
lowering in self­mobility in comparison to those capable of 
independent walking with no restrictions. The SSP total sco‐
res were the same at levels 2, 2 and 3 compared with 4 and 5 
in MACS. The SSP total scores displayed the most signifi‐
cant mean changes between levels 1 and 5 in MACS. These 
results asserted that the sensory processing capabilities of 
children with CP differ between good and poor in the mani‐
pulation ability of the upper limb and hands.
Some studies have focused on the somatosensory abilities of 
CP as Jerome and Ashwini [4] identified the sensory proces‐
sing abilities of cerebral palsy, but these sensory abilities 
were not compared among subtypes of cerebral palsy. He re‐
commended that future studies should be done to compare 
sensory processing abilities among subtypes of CP as it wo‐
uld give better explanation sensory processing problems wi‐
thin CP. 
So, on the basis of his recommendation this present study 
aims to recognize various sensory issues in different types of 
CP. this done by comparing the component and items on 
sensory profile among different types of cerebral palsy chil‐
dren.
The findings of the study indicated that there was statistical 
variation among different CP types. According to our result 
the most type of cerebral palsy had impairment of sensory 
processing abilities was dyskinesia followed by mixed, qu‐
adriplegia, ataxia, diaplegia and finally hemiplegia that have 
greater sensory processing difficulty than typical children 
that the finding of SSP score indicate hemiplgic children ha‐
ve probable difference not typical performance as typical 
children.
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Jovellar­Isiegas et al [16] found out that hemiplegic CP chil‐
dren have greater difficulty in sensory processing than typical 
development children.
The most significant variation detected between hemiplgic ce‐
rebral palsy and all other subtypes of cerebral palsy according 
to SSP score as a total items. And this may be due to unilateral 
brain impairment in periventricular white matter, cortex and 
sub cortex to in hemiplegic cerebral palsy according to Ro‐
senbaum et al [17].
According to our study results for assessment various compo‐
nent of Short Sensory Processing for subtypes of cerebral palsy, 
the result of diaplegic cerebral palsy indicated probable diffe‐
rence on tactile sensitivity, taste /smell sensitivity and move‐
ment sensitivity. On contrary the definite difference was found 
on Under­responsive seeks sensation and low energy weak, but 
the typical performance was found on Auditory filtering and vi‐
sual­auditory sensitivity, this mean that the under responsive 
seeks sensation and weak muscles and low energy were the 
most sensory issues in diaplegic cerebral palsy children.
The result of our study supported with the result applied by 
Kunal et al [18] that stated a sensory­seeking issue (a kind of 
sensory modulation disorder) was seen most in children with 
cerebral palsy. It was prevalent in 73.33% (22 children with 
18 definite and 4 probable) with DCP. Weak muscles and low 
energy were the second sensory issue that was seen in the sa‐
me 73.3% of children (16 definite and 6 probable).
Nabila et al [19] stated that, on under responsiveness / seek 
sensation diaplegic and quadriplegic lie within definite diffe‐
rence indicative of poor modulation that interfere their daily 
life functioning. 
In this study the most components of SSP affected in the qu‐
adriplegic children were movement sensitivity, low energy 
weak and tactile sensitivity these finding correlates with re‐
sults of Jerome study[4], That Movement sensitivity was more 
pronounced in diplegic and quadriplegic indicating discomfort 
level when being moved. 
Wiingert et al [20] reported that children with cerebral palsy 
frequently have difficulty processing tactile information. Re‐
searchers identified that Poor tactile perception results in poor 
hand functioning. 
According to our result sub items of SSP (tactile sensitivity, ta‐
ste and smell sensitivity, auditory sensitivity, visual – auditory 
sensitivity and movement sensitivity) in hemiplegic CP children 
had scoring as typical performance. 
This result agreed with Jovellar­Isiegas et al [16], had a sample 
group of hemiplegic CP participants, all independently mobile. 
They noted significant differences in body position, oral senso‐
ry systems and socio­emotional responses in comparison to the‐
ir typically developing peers. They found no significant 
differences in scores between groups in auditory, visual, tactile 
or movement sub sections of the Sensory Profile. 
In dyskinetic children the sub items (tactile sensitivity, under 
responsive seeks sensation, movement sensitivity and low 
energy weak) of SSP scoring as different performance this due 
to The basal ganglia, cerebellum, thalamus, and their connec‐
tions, coupled with altered sensory input, seem to play a key 
part in abnormal sensorimotor integration also in ataxic pa‐
tient the most affected items of SSP was tactile sensitivity. 

The result of our study indicated that the highest number of pa‐
tients at GMFCS 5 and the lowest number at GMFCS level 1.
This result agreed with the result of study by Deepthi et al [21] 
that told that lowest number at GMFCS level 1 and and the hi‐
ghest number at level 5 reflecting higher morbidity here. 
And disagree with Howard et al [22] showed that the Gross 
motor function varied from GMFCS level I (35%) to 
GMFCS level V (18%) in CP patients.
Most of patients with spastic diaplegia were at GMFCS level 
3and 2 respectively, all patients with spastic quadriplegia 
were at GMFCS levels 5, 4 respectively Most of the children 
with hemiplegia were in levels 1 and 2. The majority of the 
patients of dyskinesia and mixed CP at GMFCS level 5 fi‐
nally Most of the children with ataxic CP were in levels 3. 
On assessing hand function in the 100 children by MACS 
among the cases with spastic quadriplegia were at levels 5 
and 4. Most patients with diaplegia CP were at levels 3, 4. 
the most patients with hemiplegia at level 2, More than half 
patients with dyskinesia and Mixed CP at MACS levels 4 fi‐
nally most of ataxic CP patients at MACS level 3. 
This is in line with the findings of the study done by Deepthi 
et al [21] among the 47 patients with spastic quadriplegia, 
more than half were in GMFCS levels 5 and none at GMFCS 
level 1. This shows that most of the quadriplegic patients 
were unable to maintain antigravity head and trunk postures 
and could not control their limb and trunk movements. A si‐
milar distribution in the GMFCs levels among patients with 
spastic quadriplegia with none at level 1 has been reported 
by Gunnel.M.K et al [23]. 
The majority of the cases with spastic hemiplegia were in 
GMFCS levels 1 & 2 they had better gross motor function 
than hand function and most were able to walk without limi‐
tation or with the help of a stick Similarly, Deepthi et al [21] 
did study with the same result. 
The result of study about the dyskinetic and mixed patients 
agree the result of Monbaliu et al [24]. That told, among the 
cases with dyskinetic CP, more than half had GMFCS level 5 
and those with mixed CP, the most were at level 5 indicating 
severe motor disability Because of the abnormal tone and 
posture these children are usually severely incapacitated. 
According the results of the study the MACS level was most 
affected in children with more neurological impairment as in 
spastic quadriplegia, dyskinetic and mixed CP and this come 
with agreement with Carnahan et al [25] that stated MACS 
level was most affected in children with more neurological 
impairment as in spastic quadriplegia, dyskinetic and mixed 
CP.Upper limb function was least affected in children with 
spastic dilpegia. As MACS levels assess the overall perfor‐
mance of the child in doing activities with both hands the 
hemiplegics were at levels 1,2,3 with fewer at higher levels, 
That limitations in hand function are common in all types of 
CP with characteristics of the disability varying considerably 
between different CP subtypes.
Carnahan et al [25] found a greater impairment of manual 
ability vs. gross motor ability in the hemiplegic group, while 
the opposite held for the diplegic group. Children with dys‐
kinetic CP showed a global dysfunction profile affecting 
both manual and functions.
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According to our result the most significant variation deter‐
mined between hemiplegic patient and the most other types 
of CP this is may be due to unilateral impairment in the he‐
miplegic patient. 

Limitations
The current academic work has specific limitations. On one 
level, this study encompassed Small subgroup sample size to 
give considerably better statistical data analysis, On another 
level, Short sensory profile was applied by the caregiver and 
this is subject to sociocultural differences, also some of the 
items in SSP are poorly worded so it becomes challenging to 
some caregivers, Finally Sensory responses were considered 
only in the context of behavioral observations via caregiver’s 
reporting and not indirect observations.

Conclusions
Taking the current study’s results into consideration, it is po‐
ssible to conclude that sensory processing abilities correlated 
with motor capabilities in children with cerebral palsy, and 
cerebral palsy type effect on sensory processing and motor 
abilities.
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