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ABSTRACT

BACKGROUND: Cerebral palsy (CP) is defined as “a group of permanent disorder of the development of movement
and posture due to non-progressive lesion that occurred in the developing fetus or after birth”. The term “cerebral”
refers to the two halves or hemispheres of the brain and “palsy” refers to loss of impairment of motor function. It is a
common neuro developmental condition encountered by paediatrician and physiotherapist. The majorities of children
with cerebral palsy have difficulty in walking, poor balance control that leads to poor gait. OBJECTIVE: This is an
experimental study to determine the efficacy of task oriented training and conventional physiotherapy on balance and
gross motor function in spastic diplegic cerebral palsy children. MATERIAL AND METHOD: 30 children with spastic
diplegic cerebral palsy who fulfilled inclusion criteria were randomly divided into two groups. One group received task
oriented training and other received conventional physiotherapy for 45 minutes, 4 weeks. The balance and gross motor
function were measured by PBS and GMFM-66 respectively. RESULTS: Result shows that both the groups improved
significantly but task oriented training group is improved more than conventional physiotherapy group.
CONCLUSION: This study suggests that task oriented training is more effective as compared to the conventional
physiotherapy for balance and gross motor function in spastic diplegic cerebral palsy.

INTRODUCTION:

Cerebralpalsy(CP)isdefinedasagroupofpermanentdisorder
of the development of movement and posture due to non-
progressivelesionthatoccurredinthe developingfetal orafter
birth”. The term “cerebral” refers to the two halves or
hemispheresofthebrainand“palsy”referstolossofimpairment
of motor function”

Withtheincidenceabout2-2.5per1,000livebirthcerebralpalsy

isthemostcommoncauseofphysicaldisabilityinchild®.Among

four type of cerebral palsy, spastic cerebral palsy is the most

common cerebral palsy in the children affecting 70-80% of

patient. Diplegia is the commonest form among the cerebral
®)

palsywhichcomprisesabout30-40%ofchildren™.

Spasticity is most common problem in children with cerebral
palsy, an upper motor neuron syndrome it is characterized by
increase in tonic strength reflex with exaggerated tendon jerk
result in hyper excitability of stretch reflex . Spastic diplegic
cerebral palsy usually affects coordination and muscle control
andincreasemuscletoneleadstotightenthemusclesespecially

lowerlimbmusclesandcauseexaggeratedreflex®.

Cerebral palsy child has often disturbance in sensation,
communication, cognition, perception, behaviour and find
difficulty in walking and activity of daily living. Difficulty in
walking and activity of daily living is due to muscle tone
abnormalitysuchasmuscleweaknessandspasticity® Incaseof
spastic diplegic cerebral palsy, lower limb more severely
affectedthanupperlimb®.

Incase of mild cerebral palsy toe walking is present due to
tightnessofAchillestendonbutincaseofseverecaseonflexionof
hipandkneeandrigidoflowerlimb causestheadductorspasm
thatresultsinabnormalgaiti.e.scissoringgait”.Cerebral palsy
children have poor gait and reaching movement because of
walkingdifficultyandpoorbalancecontrol.

Balance is a neurophysiological process to maintains the
|

stability of the body within the base of support. The balance
controlability ofchild with cerebralpalsyisaffected especially
instanding & sitting position “.Balance is maintained by quick
and accurate response to internal and external stimuli. The
balancedeficitismostcommonlyinchildrenwithdevelopment
disability, cerebral palsy, mental retardation, hearing

impairment®.

Balance and upright postural control are most important
fundamental components of movement. The children with
cerebral palsy have poor static and dynamic balance than
healthy children®.Standingposturalbalanceismostimportant
forwalkingandupperlimbactivities"”.

Balance disorder constitute a major change in children with
spastic diplegic cerebral palsy. The poor performance in
balance controlis cause due to lack of neuromotor control.The
child with spastic diplegic child is also suffered by
proprioceptiondisorder”’.

Motordisorderresultsinlossoffunctionalbalance.Poorbalance
results in difficulties with functional task that involved in day to
day living activities “®. Among the functional impairments of
children with cerebral palsy, the gross motor function is most
common for general activity inlife.The gross motor functionin
cerebralpalsy childrenhasbeenconceptualizedinto twomain
features:-functionandperformance.Thefunctionmeansability
to accomplish motor activity and performance refers to the

qualityofmotoractivity“?.

The motor disability related with sitting, standing, walking and

runningappearsmainsymptominchildrenwithcerebralpalsy
10)

The main objective of rehabilitation in patients with cerebral
palsy includes improving walking, gait, posture and handling
abilities such as reaching task, reaching forward to a target for
example a toy “”. Training balance in cerebral palsy directly

improvethegrossmotorability”*.
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Task oriented training is defined as the repetitive training of
significant functional activities to acquire well organized and
effectivemotorskills“®.Thistrainingisbased oncontemporary
motorlearningtheoriesormodelofmotorcontrol.Theapproach
focuses on the interaction between the sensorimotor system
components of strength, range of motion, endurance, sensory
awareness,coordination,posturalcontrol &perceptualskills“®.
Itis one form of rehabilitation program which helps to improve

motorskill,musclestrengthandfunction®.

Thetask-orientedtraininginterventioniseffectivetreatmentfor
improving the functional activities in a patient with central
nervoussystemdisorder "”.Thistype trainingmethod givesan
interesting task for children with diplegic cerebral palsy and it

leadstoeffectivefunctionalmovementsandmotorskills®.

Task oriented training is mainly focused on task performance
andthe strengthening exercises of the specificlower extremity
muscles ‘. Behaviour plays a significant role in this type of
training which involves body movement in space & time.
Attention & adjustment process are the two components that
needtosystemizedsubjectaccomplishment,communication&

coordinatedsocialactivity®.

The spatiotemporal adaptation of a child to the environment is
obtained by behaviour & it is organized with intentional
repetitions ®. Therefore, the treatment should not only training
thechild,butalsoprovideenvironmentaladaptation,thatstressa

childfunctionalbehaviour®.

Many studies reported that muscle strengthening exercises is
not only increases muscle strength it also increases the motor
function of children (DamianoDLetal.1998,Dodd K] etal.2002,
MacPhailHEetal.1995)"°.

Somestudiesreportedthattaskorientedtraininginterventionis
an effective approach for the functional condition with central
nervoussystemdisorder“”.

Conventional physiotherapy exercise like matt activities,
stretchingandstrengthening exerciseitistreatmentaccording
to the ability of the patient whichincludes training the strength,
endurance, maximizing the flexibility and postural control.
Conventional physiotherapy exercises preventing the
complication of immobilization, contractures, and prevent
development of abnormal posture. These exercises improve

activityofdailylivingskillattheearlier®.

This study investigates how a task oriented training program
improvesthegrossmotorperformanceandbalanceforchildren
with spastic diplegic cerebral palsy. The study has been
conducted to verify the effectiveness of task oriented training
anddevelopamoreeffectivetherapeutictreatmentforchildren
with cerebralpalsy.

MATERIALS AND METHODS

Thiswasanexperimentalstudy,the 30spasticdiplegiccerebral
palsy childrenof bothgenderswithinthe age group 5-15 years,
who can able to walk with or without support, and able to
understand and follow the instructions were randomly divided
into two groups. Cerebral palsy child who cannot able to walk
with support,Vision impairment, Hearing problem, those who
had Orthopaedics surgery up to 6 months / Botulinum toxin
injection, Mental retardation, Cognitive impairment, IQ level
less than 70 were excluded from the study. Paediatric Balance
scale (PBS):PBSisusedtoassessthebalanceofthecerebralpalsy
children.Whichhas 14 functional tasksrelated tobalance,were
demonstrated to the child and asked to perform.Each task was
scoredfromOto4basedontheirperformance.Totalscoreis56.1t
hasexcellentabsolutereliability (0.997) and validity.*'” Gross
MotorFunctionMeasure (GMFM-66) Score sheet GMFMisused
tomeasurethegrossmotorfunction.Thescoresheethas66items
were scored from 0 to 3.Total score is 198.GMFM-66 has highly

reliability(0.965-0.994)andhighlevelsofvalidity(0.972-0.997).
TheothermaterialsusedareSwissBall, WobbleBoard,Matt,Toys,
Penandpencil,Stopwatch,Inchtape,Adjustable heightbench,
Chairwithbacksupportandarmrests.

PROCEDURE:

Thirty spastic diplegic cerebral palsy children of both the
gender within the age group 5 to 15 years were selected by the
simplerandomsamplingmethodandincludedinthisstudy.All
subjectswhosatisfiedtheinclusionand exclusioncriteriawere
selectedaftertakingacceptancethroughthe consentformfrom
the parent for the participation in this study. Out of them fifteen
were allotted in Group A (n=15) an experimental group (task
oriented training) and Group B (n=15) a control group
(conventionalphysiotherapy.)

Both task oriented training and conventional physiotherapy
were given for a period of 4 weeks, 45 minutes for 1 session, 5
sessionsperweekandtotally20treatmentsessions.Thebalance
and gross motor were assessed by using paediatric balance
scale and gross motor functional measure (GMFM-66)
respectively.

Bothgroupswerestartedwithwarmup stretchformajormuscle
group thatincludesstretching of TA,kneeflexor,adductorsand
hip flexor for 5 minutes. Outcome parameter pre-testand post-
testvaluesweremeasuredandanalysedstatisticallybeforeand
afterdweeksofexercisesprogramme.

GROUPA(EXPERIMENTALGROUP):-
TASKORIENTEDTRAINING:-

> FORBALANCE:

* Swissball

» Activityonwobbleboard(standingonwobbleboardinopen
eyes)

> PLAYACTIVITY:

Kicking ball rolled by therapist while stand by alternate

right/leftfoot.

» Sittingontableandreachinganobjectindifferentdirections.

» Stepping forward, backward and sideways on to blocks of
variousheight.

* Squatting

» Standinfullbase ofsupportandreachthe objecttoimprove
standingbalance.

» Sittostandfromvariousheightchair.

» Walkinginparallelbarcrossingvariousobstacles.

» Walkingovervarioussurfaceslikecushion.

* Playaroundbythrowingandrollingagymball.

» Pickupanobjectfromthefloorinastandingposition,thenina
kneelstandingposition raiseright/leftfootthefrontandthen
stand(assistiveifnecessary)

Each task was performing 2 sets and 5 repetition for each
exercise.Therapistalsogivenaverbalfeedbackandinstruction
aimed to improve performance. The progression of task was
considered according to ability of each child.The progression
was including increase the number of repetition and increase
complexityoftheexercisesuchasdistancereachedinstanding,
reducingtheheightofchairduringsit-to-standandtheheightof
theblocks.

GROUPB(CONTROLGROUP):-

CONVENTIONALPHYSIOTHERAPY:-

* MattActivities

» Specific stretching exercise for tightened lower limb
muscles

* LowerlimbstrengtheningExercise

*  Weightbearingactivity

* KneelingandHalf-kneeling

» Fullrangefreeexercise

The subjects in this group performed exercises based on
conventional physiotherapy. A 5 minutes of warm up exercise

|
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before starting the treatment and 5 minutes of cool down
exercise after treatment period were given.

RESULTS:

Allstatistical analysiswas performed onIBM compatible micro
computerusingStatisticalPackageforthesocialsciences(SPSS
17.0). The mean and standard deviation (SD) were used to
describe the continuous data.

Table 1 show the pediatric balance scale (PBS) Task oriented
training mean value of 48.33%+2.89 and conventional
physiotherapymeanvalueof44.13+0.73

Table 2 show the Gross Motor Functional Measure (GMFM-66)
Task oriented training mean value of 172.93%4.27 and
Conventionalphysiotherapymeanvalueof170.27+5.60.

The results of the study showed statistically significant
improvement in the two groups (Group A and Group B) when
compared pre and post intervention. However, Task oriented
training (Experimental group) showed more increase in
balance and gross motor function than that of Conventional
physiotherapy (Control group).

DISCUSSION:

The purpose ofthisstudyisto determine the efficacy ofthe Task
oriented training and Conventional physiotherapy on
improving the balance and gross motor function in spastic
diplegic cerebral palsy. Pre and post treatment scores of
paediatric balance scale (PBS) and Gross motor functional
measures(GMFM-66)scoresarerecorded.

Paediatric balance scale (PBS) showed P value <0.0001
considered extremely significant in both two groups but Task
orientedtraining(TOT)groupshowedmoresignificantresultfor
improved balance ability whereas when compared to other
groupcontrolgroupshowedlessimprovement.

Grossmotorfunctionalmeasure (GMFM-66)isusedtomeasure
the gross motor function, the result showed P value <0.0001
considered extremely significant in both two groups but Task
orientedtraining(TOT)groupshowedmoresignificantresultfor
improvedgrossmotorability whereaswhencomparedtoother
groupconventionalgroupshowedlessimprovement.

Thetask-oriented approachinvolvesrepeattrainingwith task-
oriented activity and is also based on the motor learning. This
training provides interesting task while encouraging the
functional movements.The Task oriented training effective for
improvement in functional performance of cerebral palsy
children(NicholsDSetal.,1996)"®.

Facilitation — inhibition techniques to Task oriented approach

Table 1: Paediatric balance scale (PBS):

with functional activities based on central nervous system
disease rehabilitation has changed from neuromuscular
facilitation(BarbeauHetal.2001)".

Furthermore, the repetitive performance of task can be
improving the effective motor pattern and reach optimum
functional performance (Johnson, 1984; Magill, 2004) *”. Task
oriented training provides interesting task to the children with
spasticdiplegiccerebralpalsy(BlundellSWetal.,2003)*".

A study done by MK Franklin shaju in year 2016 proposed that
efficacy of Task oriented training on mobility and balance
amongspasticdiplegiccerebralpalsychildren,concludedthat
bothTaskorientedtrainingandconventionalgroupshowsmore
improvementinmobilityandbalanceweremeasuredbytimeup

&gotestandPBSrespectively.®

According to the pervious study, the children with diplegiaisa
large percentage of the children affected by cerebral palsy
showedremarkable progressinbalance ability (YumKimetal.,
2013).”VanPeppenetaldemonstratedtheincreasedtreatment
intensity with help of repetitive task-oriented methods will
improve motor and functional recovery.

Inanotherstudy,atask-orientedexerciseprogramthefunctional
mobilityincludessittostand,stepupandstepdown,walkingand
running that have positive effects in the lower limb muscle
strengthandbalance(peungsuwanetal.,2017).%”

The form of Task oriented training performed in home setting
effective inimprovingmotor functionand balance abilitiesand
GMFMscoreinchildrenwithcerebralpalsy(Drouinetal.,1996).
(@3)

The study reported that, the effectiveness of task-oriented
traininginenhancingbothmotorfunctionandbalanceabilities
on the application of a motor program consisting of task-
orientedtrainingto childrenwith cerebral palsy (Katz-Leuer et
al.,2009).*"

Repeatedtrainingofataskhasthepotentialtoimprovethemotor
performance such as coordination, balance, strength,
enduranceandphysicalconditioning(Buntonetal.,1993)*.

Thetrainingprogramsincludesfunctionalactivitiesperformed
in every activity and these training significantly improve the
GMFM score and ability to perform day-to-day activity (Salem
andGodwin,2009)*.

This study was conducted to investigate the effects of a Task
oriented training focused on the balance and gross motor
function of children with cerebral palsy. A change in the gross
motor functional measure (GMFM) Score indicates an
improvementinabilitytoperformgrossmotorskillsandchange

EXERCISE MEANVALUE STANDARDDEVIATION t-VALUE p-VALUE
PRE-VALUE POSTVALUE PRE-VALUE POSTVALUE
TASKORIENTED 43.20 48.33 2.89 10.7677 <0.0001
TRAINING
(GROUP-A)
CONVENTIONAL 41.93 44.13 0.73 11.000 <0.0001
PHYSIOTHERAPY|
(GROUP-B)
Table 2: Gross Motor Function Measure (GMFM-66):
EXERCISE MEANVALUE STANDARDDEVIATION t-VALUE p-VALUE
PRE-VALUE POSTVALUE PRE-VALUE POSTVALUE
TASKORIENTED 166.07 172.93 4.27 14.7143 <0.0001
TRAINING
(GROUP-A)
CONVENTIONAL 166.93 170.27 5.60 14.3486 <0.0001
PHYSIOTHERAPY|
(GROUP-B)
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in paediatric balance scale (PBS) score indicates an
improvementintheabilitytomaintainbalance.

The results support the alternate hypothesis thatTask oriented
trainingismoreeffectiveforbalanceandgrossmotorfunctionin
cerebral palsy children as compared to the conventional
physiotherapytraining.

ThechildreninbothgroupsfollowingTaskorientedtrainingand
Conventionalphysiotherapyshowedsignificantimprovements
in balance and gross motor function.

Boththegroups(TaskorientedtraininggroupandConventional
physiotherapy group) improved after postinterventionlevelin
balance and gross motor function but Task oriented training
groupimprovedmuchbetterthanConventionalphysiotherapy
inspastic diplegic cerebral palsy children.

CONCLUSION:

The result showed that both Task oriented training (TOT) and
Conventional physiotherapy were effective in improving
balance and gross motor function among spastic diplegic
cerebralpalsychildren.

Butwhencomparingbothgroups,Task oriented training group
showedmoreimprovementinbalanceandgrossmotorfunction
andisstatistically significantthan Conventional physiotherapy

group.

LIMITATIONS OF THE STUDY:
The limitation of this study includes, Small sample size, short
durationofthestudy,andnofollowupafter4dweeks.

REFERENCES:

Sankar C, Mundkur N. Cerebral palsy-definition, classification, etiology and
earlydiagnosis.Indianjpaediatric.2005;72:865-868.

Oskoui M, Coutinho F, Dykeman J, Jette N, Pringsheim T. An update on the
prevalence of cerebral palsy: a systemic review and meta-analysis. Dev Med
ChildNeuro.2013;55:509-519.

MK Franklin Shaju. Study on efficacy of task-oriented training on mobility and
balance among spastic diplegic cerebral palsy children. journal of neuro and
neurosurgery.2016;1(3):1-4.

Arjun Dutta, BN Prem Kumar. Efficacy of task-oriented training on balance in
childrenwithcerebralpalsy.Indianjcerebralpalsy.2016;2(2):94-99.
DudonieneV,Lendraitiene E, Pozeriene ], Effect of vibration in the treatment of
children with spastic diplegic cerebral palsy.]Vibroengineering.2017; 19(7):
1392-8716.
BaxM,GoldsteinM,RosenbanumP,LevitonA,PanethN.Proposeddefinitionand
classificationofcerebralpalsy.Devmedchildneuro.2005;47:571-576.
YumiKim,Byoung-HeeLee.Clinicalusefulnessofchild centered task-oriented
trainingonbalanceabilityincerebralpalsy.journalofphysicaltherapyscience.
2013;25:947-951

Kumar C,Kataria S.Effectiveness of task-oriented training circuit on functional
mobility and balance in cerebral palsy. Indian journal of physiotherapy and
occupationaltherapy.2013;7:23-28.

Sook-Hee, Ji Hye Hwang, Sang Jun Kim, Jeong-Yi Kwon. Validity of paediatric
balance scales in children with spastic cerebral palsy. ] neuropediatric.2012;
43:307-313.
LiaoH,Jeng$,Lai],etal.Therelationshipbetweenstandingbalanceandwalking
functioninchildrenwithspasticdiplegiccerebralpalsy.DevMed ChildNeurol.
1997;39(2):106-112.
El-goharyTM,EmaraHA,Shengiti A,Hegazy FA.Biodexbalancetrainingversus
conventional balance training for children with spastic diplegia. ] of Taibah
universitymedicalscience.2017;1-7.
Jin-GangHer,Ji-HaeWoo,JooyeonKo.Reliability ofthe paediatricbalancescale
intheassessmentofthe childrenwithcerebralpalsy.Jphysicaltherapyscience.
2012;24:301-005.

JoogenKo,P.T.,Ph.D... MinyoungKim,M.D.Inter-raterreliability oftheK-GMFM-
88andthe GMPMf{orchildrenwithcerebralpalsy.AnnRehabMed.2012;36:233-
239

Ko MS, Chung JH, Jeon HS. Correlation between paediatric balance scale and
gross motor function measurement scores in children with cerebral palsy. J
KoreanSocPhysMed.2010;5(2):637-45.
ChandanKumar,PriyankaOstwal.Comparisonbetweentask-orientedtraining
and proprioceptive neuromuscular facilitation exercises on lower extremity
functionincerebralpalsy-arandomizedclinicaltrial.Jofnovelphysiotherapies.
2016;6:3.
Hyun-KyungHan,YijungChung.Effectsoftask-orientedtrainingforgrossmotor
function measure, balance and gait function in persons with cerebral palsy.] of
physicaltherapyrehabilitationscience.2016;5(1),9-14.

Ji-Hye Kim, Young-Eun Choi. The effect of task-oriented training on mobility
function,posturalstability inchildrenwith cerebral palsy.JKoreansocphysical
medicine.2017;12(3):79-84.

Nichols DS, Miller L, Colby LA, et al. Sitting balance: its relation to function in
individualswithhemiparesis.ArchPhysMedRehab.1996;77:865-869

Barbeau H, Fung J: The role of rehabilitation in the recovery of walking in the
neurologicalpopulation.CurrOpinNeurol.2001;14:735-740.

20.

21.

22.

23.

24.

25.

26.

Magill RA. Motor Learning: Concepts and Applications (7" edition). Botson.
McGraw-Hill.2004.

BlundellSW,ShepherdRB,DeanCM,etal. Functionalstrengthtrainingincerebral
palsy:apilotstudyofagroupcircuittrainingclassforchildrenaged4-8years.Clin
Rehab.2003;17(1):48-57

Peungsuwan P, Parasin P, Siritarariwat W et al. Effects of combined exercise
training on functional performance in children with cerebral palsy: A
randomized-controlledstudy.PediatrPhysThera.2017;29(1):39-46.

Drouin LM, Malouin F, Richards CL, Marcoux S. Correlation between the gross
motor function measures and gait spatiotemporal measures in children with
neurologicalimpairments.DevMedChildNeurol.1996;38:1007-19.
FrenchB,Leathley M, Sutton C,etal.Asystematicreview of repitative functional
task practice with modelling of resource use, costs and effectiveness. Health
TechnoAssess.2008;12:1-117

BuntonEE,PitneyWA,CappaertTAetal Theroleoflimbtorque,muscleactionand
proprioceptionduringclosedkineticchainrehabilitationofthelowerextremity.
JAthITrain.1993;28(1):10-20.

SalemY, Godwin EM. Effects of task-oriented training on mobility function in
childrenwithcerebralpalsyNeurorehabilitation.2009;24(4):307-13

{ www.worldwidejournals.com F




