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Abstract
Background and objective: The large majorities of children with Cerebral Palsy (CP) have difficulty in walking;
demonstrate poor balance control, that leads to poor gait and reaching movement as the maintenance of stability is
critical to all movements. There are various approaches and strategies to improve gait, balance and lower extremity
function, Task-Oriented Training and Proprioceptive Neuromuscular Facilitation exercises are one of them. Therefore,
this study aims to compare the effect of Task-Oriented Training and Proprioceptive Neuromuscular Facilitation exercises
on lower extremity function in children with cerebral palsy.
Material and method: Thirty patients who fulfilled the inclusion criteria were randomly allocated into two groups.
Group A -Task- Oriented Training, Group B- Proprioceptive- Neuromuscular Facilitation Exercises with 15 patients in
each group. All the patients were evaluated with Pediatric Balance Scale, and Gait parameters- Gait Velocity, Stride
length and Cadence at pre and post treatment level.
Results: When comparison of pre and post intervention values of Pediatric Balance Scale and Gait parameters was
done, significant difference was found (P<0.001) in both groups. When comparison was done at post intervention level
for Pediatric Balance Scale and Gait parameters, significant result was found (P<0.001) for Stride Length and cadence
and non-significant results for Pediatric Balance Scale and Gait velocity.
Conclusion: From finding of this study it was concluded that both Task-Oriented Approach and Proprioceptive
Neuromuscular Facilitation Exercises are beneficial in improving lower extremity function in children with cerebral palsy.

Keywords: Cerebral palsy; Proprioceptive neuromuscular
facilitation; Task-oriented training; Lower extremity function; Balance
Introduction
Cerebral palsy (CP) is defined as an “umbrella term covering a
group of non-progressive, but often changing, motor impairment
syndromes secondary to lesions or anomalies of the brain arising in
the early stages of its development” [1]. Despite the lack of consensus
on a definition of CP, three elements are recurring: (i) brain lesion, (ii)
onset at birth or early child years, and (iii) impaired motor control.
A well-cited definition of CP defines CP as: ‘‘a group of disorders of
the development of movement and posture, causing activity limitations
that are attributed to non-progressive disturbances that occurred in
the developing fetal. The motor disorders of CP are often accompanied
by disturbances of sensation, perception, cognition, communication,
behavior, by epilepsy and by secondary musculoskeletal problems’’ [2].
Cerebral palsy (CP) is the most common cause of physical disability
in childhood, with an estimated incidence of 2.11 per 1000 live births
[3]. Cerebral Palsy incidence rate keeps rising, partly due to greater
numbers of premature infants who are surviving and longer overall
survival [4].
Diplegic CP patients exhibit weak postural balance control
ability and less standing stability compared with hemiplegic cerebral
palsy patients [5]. Population-based study indicates that people with
CP have proprioception deficits in all limbs [6]. Stiff knee in swing,
equinus, and intoeing were all seen in more than 50% of the subjects
of the diplegic groups. Increased hip flexion and crouch were also
present in more than 50% of the subjects in the diplegic [7]. The large
majorities of children with CP have difficulty in walking, demonstrate
poor balance control: that leads to poor gait and reaching movement
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as the maintenance of stability is critical to all movements [8]. The
ability to walk is a major concern of the parents of children with CP,
and improving or maintaining this ability is often considered to be the
primary focus of most therapeutic interventions addressing the motor
problems seen in children with spastic diplegia [7].
There are various approaches and strategies; to improve gait and
balance, and thus to improve lower extremity function. Commonly used
approaches in treatment of children with CP are Neurodevelopmental
Treatment (NDT) [9-11], Task-oriented Training [12] and Proprioceptive
Neuromuscular Facilitation [13], Conductive Education (CE) by Andras
Peto [14-17], Reflex Locomotion Therapy by Vojta [18], The Patterning
Method by Doman and Delacato [19], Sensory Integration by Ayres
[20], Therapeutic Horse Riding or Hippotherapy and Aquatic Therapy
or Hydrotherapy are frequently used therapies for children with CP [2123]. Among the methods currently used in rehabilitation of children with
CP seem to be leading are Task-oriented Training and Proprioceptive
Neuromuscular Facilitation Exercises for improving balance and gait.
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Task-oriented training is defined as the repetitive training of
significant, functional activities or element of such activities, to
acquire well-organized and effective motor skill [24]. The task-oriented
Training approach is based on a systems model of motor control and
contemporary motor learning theories. This approach focuses on
interactions between the sensorimotor system components of strength,
endurance, range of motion, coordination, sensory awareness, postural
control, and perceptual skills, and uses the concepts of degrees of
freedom and control parameters [25]. With the emergence of the taskoriented approach, the focus of therapy in rehabilitation has shifted
from eliminating deficits to enhancing function across all performance
domains by emphasizing fitness, function, participation, and quality
of life [26].
Proprioceptive Neuromuscular Facilitation (PNF) integration
pattern stimulates the proprioceptors within the muscle and tendon
to enhance the performance, flexibility and balance; it is generally
effective in maximizing the reaction of exercise unit by increasing the
coordination which reacts to the stimulations in muscular strength and
flexibility [27].
Therapists rebuild the movement and function of the limbs rendered
paretic due to paralysis or paresis by guiding a specific movement
pattern (diagonal or spiral direction) for concomitant muscle
contractions with reversal, stabilization, repetition or combination
techniques. The motor control or movement pattern facilitated by the
therapist follows a sequence of static/dynamic and assistive-activeresistant progressions for regaining motor control and enhancing the
muscle strength of the paretic limbs of patients. The PNF procedures
are often accompanied by verbal/visual and tactile feedback to facilitate
muscle contraction and motor control in terms of many techniques,
such as joint approximation, traction, irradiation or overflow [28]. The
facilitated progression due to the PNF procedures follows a hierarchical
process from mobility to stability, then controlled mobility to skillful
movement. If various patterns are applied simultaneously, more force
can be used, thereby affecting muscle strength and stability further.
Both the Task-Oriented Training and Proprioceptive
Neuromuscular Facilitation strategies has been proven to improve
lower extremity function and it is important to note that these
techniques differ in the manner in which they approach the problem.
We do not have much evidences available about comparison
between Task-Oriented Training and Proprioceptive Neuromuscular
Facilitation exercises. Thus perspective of this study is to find out better
treatment strategy and to compare a 4 weeks Task Oriented Training
or Proprioceptive Neuromuscular Facilitation will improve lower
extremity function in children with cerebral palsy.
The aim of the present study is to find out effectiveness of TaskOriented Training and Proprioceptive Neuromuscular Facilitation
exercises on improving balance, gait and lower extremity function in
children with cerebral palsy as well as to find out better intervention
strategies between both approaches in improving balance, gait and
Lower extremity function.

Materials and Methods
This study was a Single Blinded Randomized clinical trial of
total 30 Patients to compare between Task-Oriented Training and
Proprioceptive Neuromuscular Facilitation exercises in improving
balance, gait and Lower extremity function. We recruited subjects
from Neuroscience department of Physiotherapy, MGM Hospital,
Other hospitals and private clinics of Aurangabad. Participants were
randomly selected into the study following simple random sampling
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using Lottery method. Total duration of study was 12 months and
duration of intervention was 4 weeks.
Inclusion criteria were Children diagnosed as Diplegic cerebral
palsy of both gender, aged between 5–12 years. They were having
sufficient co-operation and cognitive understanding to participate,
able to communicate and follow the instructions, able to perform sitto-stand task and walking with or without walking devices, having
spasticity range between 1 and 1+ grade according Modified Ashworth
Scale and there was no limitation of lower extremities ranges of motion.
Exclusion Criteria Were Unstable seizures, receiving any treatment
for spasticity or surgical procedures up to 3 months (for botulinum
toxin type A injections) or up to 6 months (for orthopedic surgery)
prior to the study (or planned during the study period). Children were
suffering from other diseases that interfered with training, Presence
of shortening or deformities of the ankle, knee and/or hip joints that
prevented the children from keeping their feet on the ground, hindered
them from maintaining the standing position, or made it impossible
for them to independently perform an STS movement; and having
difficulty maintaining an upright position without support for more
than 30 seconds.
Materials utilized in this study were Record or Data Collection
Sheet, Consent Form Mattress, Watch, Pediatric Balance Scale, Inch
tape, 10 meter walk test, chair, Ink Pad and Stools.

Outcome measures
1. Pediatric berg balance: The Pediatric Balance Scale (PBS),

a modification of Berg’s Balance Scale, was developed as a
balance measure for school-age children with mild to moderate
motor impairments. The PBS has been demonstrated to have
good test-retest and interrater reliability (ICC 3, 1 = 0.997)
when used with school-age children with mild to moderate
motor impairments [29,30].

2. 10 meter walk test: This is a validated test for the clinical

evaluation of walking speed. The subject was asked to walk at
her/his self-selected walking speed along the central 10 m of a
14-m walkway. A digital stopwatch was used to time the walks
[31,32].

3. Gait parameters: Stride length (cm), cadence (steps/min),
velocity (m/min) [33].

Procedure
Step 1) All the subjects from specified source of data were assessed
and those who fulfilled inclusion criteria were taken up for the study.
Step 2) All thirty subjects were randomly allocated in to two groups,
Group A (Task Oriented Training) and Group B (Proprioceptive
Neuromuscular Facilitation PNF), with 15 subjects in each.
Step 3) The procedure was explained to parents of all the children
and written informed consent from the parents was taken.
Step 4) Each child was evaluated for their functional ability using the
PBS, 10 meter walk test and Gait parameters prior to commencement
of training.
During the pre-assessment session footprints of all the children
were taken with the help of ink on chart paper. The ink was put on the
feet of child with the help of a piece of cloth and child was asked to walk
on the chart paper fixed on the floor. For the measurement of stride
length 2 footprints of affected sides from the middle portion of each
walking trial were analyzed.
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Stride length
The stride length was measured from the heel of the affected foot
to the heel of the same foot when it again contacts the ground with the
help of a measuring tape/scale.

Cadence
The cadence i.e. steps per minutes were counted with the help of
stop watch.

Gait velocity
Gait velocity was studied at comfortable walking speeds. The mean
of 3 repeated walking speed measurements was calculated in order to
reduce measurement error.
Step 5) Group A was given task oriented training: 45 minutes for 6
days/ week. Children in this group received
1) Standing and reaching in different directions for objects located
beyond arm’s length to promote loading of the lower limbs and
activation of lower limb muscles;

from the floor (standing up), 7) Back to Side in The Standing Position:
to stabilize the position by approximation,
8) Diagonal Movement of Body Weight (balance),
9) Able to Stride, standing with one leg in the activity, walk forward,
backward, sideways gait [13].
All the patient treated by specialized Neuro- Physiotherapist (post
graduate in Neuroscience Physiotherapy), additionally he also holds
the certificated for applying PNF approach. One physiotherapist who
was blinded to study and group allocation used all outcome measures
in the study.

Ethical approval
Before beginning the study an approval from the ethical committee
of MGM’s Institute of Health Sciences, Aurangabad was taken.

Data Analysis
•

Data was analyzed and tabulated with SPSS version 22nd
(Statistical Package for Social Sciences) for windows and
Microsoft Office Excel-2007. Mean, standard Deviation,
Degree of freedom, confidence level, P value and significance
were calculated to express the results.

•

Unpaired’ t test has been done for Inter Group Comparison
of Pediatric balance test (PBS), Step Length, Gait Velocity and
Cadence in between Group at Pre and Post intervention level.

•

Paired’ t test has been done for Intra –Group Comparison of
Pediatric balance test (PBS), Step Length, Gait Velocity and
Cadence in between Group at Pre and Post intervention level.
The significant (Probability-P) has been considered as 0.05.

•

Levene’s Test for has been used Equality of Variances for two
groups.

(2) Sit-to-stand from various chair heights to strengthen the lower
limb extensor muscles;
(3) Stepping forward and backward onto blocks of various heights
to strengthen the lower limb muscles;
(4) Stepping sideways onto blocks of various heights to strengthen
the lower limb Muscles;
(5) Forward step-up onto blocks of various heights to strengthen
the lower limb muscles;
(6) Heel raise and lower while maintaining in a standing posture to
strengthen the plantar flexor muscles.
Each task was given 5 min in duration for each exercise class.
Children were being encouraged to work as hard as possible at each
workstation and were also be given verbal feedback and instructions
aimed at improving performance. The progression of the task was
considered according to each child’s ability. Progressions were include
increasing the number of repetitions completed within 5 min at a
workstation and increasing complexity of the exercise performed at
each workstation, such as the distance reached in standing, reducing
the height of the chair during sit-to stand, and the height of the blocks
[34].
Group B were given Proprioceptive Neuromuscular Facilitation
Exercises (PNF) for 45 minutes 6 days /week. The elements of PNF,
such as manual contact, stretch, resistance, and verbal cuing, were
incorporated into the treatment scheme.
Subjects were trained in accordance with the principles of
PNF method. Improving methods included specific activity PNF
conditioning correct gait. These were: in the sitting position:
1) Stabilizing Position (Sitting, Active),
2) Symmetrical Movements of the Pelvis (Rocking),
3) The Movements of the Head, Neck, Torso in the Direction of
Flexion and Extension,
4) Asymmetrical Movements of the pelvis back and forth,
5) A Combination of Shoulder and Pelvic Movements,
6) Movements of The Torso in front of the detachment buttocks
J Nov Physiother
ISSN: 2165-7025 JNP, an open access journal

Results
•

40 children were assessed for eligibility. Out of which 4
children were excluded because they refused to participate in
study, 6 children were not meeting the inclusion criteria. Total
30 children were randomized and divided in to two groups.
Group A (N= 15) (Task-Oriented Training), Group B (N=15)
(Proprioceptive Neuromuscular Facilitation Exercises).

•

Total of 16 males and 14 females were participated in the study.
In group A there were 9 males and 6 females and in group B
there were 7 males 8 females. In group A Total 5 children had
pre-natal causes for cerebral palsy whereas 10 reported postnatal. In group B 8 children had prenatal and 7 postnatal causes
responsible for cerebral palsy.

Discussion
The aim of present study was to compare the effect of Task-Oriented
Training and Proprioceptive Neuromuscular Facilitation exercises in
improving lower extremity function in children with cerebral palsy.
When analysis was done for demographic information of the
participants, no statistically significant difference was found showing
that subjects were matched for baseline characteristics. There was no
significant difference between PBS, Stride Length, Gait Velocity and
Cadence score at pre-intervention, which shows that two groups are
statistically matched at baseline level as shown in Tables 1 and 2,
Figures 1 and 2.
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When comparison was done between pre and post intervention
level for group A, the values of PBS, Gait velocity, Stride Length and
Cadence were significant as evident in Table 3 and Figure 3, which
suggest that Task Oriented Training is effective in improving lower
extremity function. Result of this study is supported by the study of
Frimpong et al. [35] who concluded that Task-oriented circuit training
Group A
(Mean ± SD)

Group B
(Mean ±
SD)

Age

7.20 ± 1.50

7.31 ± 1.44

Male

9

7

Female
Causes of
CP

6

8

Prenatal

5

8

Postnatal

10

7

P-value Df t value S/NS
.884

28

0.198

NS

PBS

37.26 ± 3.47 38.26 ± 4.27

.487

28

0.703

NS

Stride length

0.66 ± 0.054 0.62 ± 0.041

.486

28

2.557

NS

Gait velocity

56.47 ± 5.50 57.60 ± 5.26

.569

28

0.568

NS

Cadence

87.06 ± 6.46 86.47 ± 4.58

.771

28

0.293

NS

Table 1: Demographic data of children. P<0.05* shows a statistically significant
result. NS- Non Significant, S- Significant. The above table showing demographic
and baseline characteristics of both the groups.
F-Value

SIG.

Pre age

.084

.774

Pre PBS

1.95

.173

Pre stride length

.389

.538

Pre gait velocity

.005

.945

Pre cadence

2.93

.098

Table 2: Levene’s test for equality of variances. Above table shows test for equality
of variance.

improved ambulatory functions of stroke survivors in the acute stage.
It is also supported by systematic review conducted by Wevers et al.
[36] This meta-analysis supports the use of task-oriented circuit class
training to improve gait and gait-related activities in patients with
chronic stroke.
Task oriented exercises have efficiency to improve balance,
strength and functional mobility. Finding of this study is also matched
with study done by Kumar et al. [37] who studied to determine the
efficacy of task related circuit training on functional mobility and
balance in children with spastic Diplegic type of cerebral palsy. This
study suggests that task oriented circuit training is more effective as
compared to the conventional training for the functional mobility and
balance in spastic Diplegic cerebral palsy children. The improvement
in balance can also be supported by the study done by Bo Hyun Kim et
al. [38] who examined the effect on stroke patients of a task-oriented
training program for trunk control ability, balance and gait. This study
demonstrated that task-oriented training after a stoke can improve
the trunk control ability, balance and gait, which be effective in stroke
rehabilitation.
This may be because task specific training in rehabilitation focuses
on improvement of performance in functional tasks through goaldirected practice and repetition. The focus is on training of functional
tasks rather than impairment, such as with muscle strengthening and
muscle weakness is a primary limiting factor in ambulation in children
with cerebral palsy.
When comparison was done between pre and post intervention
level for group B, The PBS, Gait velocity, Stride Length and Cadence
scores were statically significant as evident in Table 4 and Figure 4,
Which suggest that Proprioceptive Neuromuscular Facilitation (PNF)

Children diagnosed as
Diplegic CP (N = 40)
Excluded as not
ready to
participate (N=4)

Assess for eligibility and
fulfilling inclusion
criteria

Group A
(N = 15)

Not meeting
inclusion
criteria (N= 6)
Group B
(N = 15)

Baseline
Assessment
Task
oriented
approach

PNF
exercises
Post treatment
assessment after 4
weeks
Analyzed in
Group B
(N=15)

Analyzed in
Group A
(N=15)
Figure 1: Flow chart.
Figure
1: Flow chart.
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Figure
2: Pre2:
intervention
level comparison
between Group
A and Group
B. Graph
PBS,
stride length,between
gait velocity
and stride
cadence at
Figure
Pre intervention
level comparison
between
Group
A and1 represent
Group B.comparison
Graph 1 between
represent
comparison
PBS,
pre intervention
group
and groupat
B. pre intervention between group A and group B.
length, gaitbetween
velocity
andAcadence
GROUP A

PRE (Mean ± SD)

POST (Mean ± SD)

P value

df

t value

PBS

37.27 ± 3.48

43.67 ± 2.77

0.000

14

-12.22

S/NS
S*

Stride length

0.66 ± 0.055

0.74 ± 0.046

0.000

14

-12.77

S*

Gait velocity

56.47 ± 5.50

61.33 ± 4.93

0.000

14

-9.28

S*

Cadence

87.07 ± 6.46

100.33 ± 2.94

0.000

14

-12.60

S*

Table 3: Pre and post intervention comparison of group a for pbs, stride length, gait velocity and cadence. P<0.05* shows a statistically significant result. NS- Non
Significant, S- Significant. Above table shows the pre and post intervention level comparison of group A for PBS, stride length, gait velocity and cadence, the result shows
significant result.

3: Pre and post
intervention
of group
A. Graph 2 represents
comparison
at post
pre and
post intervention
level
of Group
for stride length, gait
Figure 3: Pre and Figure
post intervention
comparison
of comparison
group A. Graph
2 represents
comparison
at pre and
intervention
level of
Group
A forAPBS,
PBS, stride length, gait velocity and cadence.
velocity and cadence.

is also effective in improving lower extremity function (Balance and
Gait Parameters).
Results of this study is in agreement with study of Co Akosile
et al. [39] who investigated the effect of an 8-week proprioceptive
neuromuscular facilitation (PNF) treatment programmes on the
functional ambulation of post-stroke individuals and concluded that
PNF technique led to improvement in the functional ambulation of
post stroke individuals.
J Nov Physiother
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A study done by Agnieszka Radziminska et al. [13] in which the
effectiveness of the concept of PNF, proprioceptive neuromuscular
facilitation paving work to improve the gait pattern in people (children
and adults) with cerebral palsy was studied. An additional objective
was to assess the impact of therapy on: ranges of motion in the joints
of the lower limbs, improving the activity of preparing for gait,
pathological gait pattern change. They concluded that PNF therapy
method by science-specific methods of preparing for the activity of
walking, improves the control of posture, which results in improving
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Group B

Pre (Mean ± SD)

Post (Mean ± SD)

P value

df

t value

S/NS

PBS

38.27 ± 4.27

42.27 ± 4.86

.001

14

-4.273

S*

Stride length

0.62 ± 0.042

0.69 ± .046

.000

14

-8.7

S*

Gait velocity

57.6 ± 5.26

59.53 ± 5.29

.000

14

-6.80

S*

Cadence

86.47 ± 4.58

91.73 ± 3.88

.000

14

-11.92

S*

Table 4: Pre and post intervention comparison of group b for pbs, stride length, gait velocity and cadence. P<0.05* shows a statistically significant result. NS- Non
Significant, S- Significant. Above table shows the pre and post intervention level comparison of group B for PBS, stride length, gait velocity and cadence, the result shows
significant result.

Figure 4: Pre and post intervention comparison of group B. Graph 3 represents comparison at pre and post intervention level of Group B for PBS, stride length, gait velocity and

Figure 4: Pre and post
intervention comparison of group B. Graph 3 represents comparison at pre and post intervention level of Group B for PBS, stride length, gait
cadence.
velocity and cadence.

P Value

df

t value

S/NS

PBS

Group A (Mean ± SD) Group B (Mean ± SD)
43.67 ± 2.77

42.27 ± 4.86

.341

28

0.97

NS

Stride length

0.74 ± 0.046

0.68 ± .044

.002

28

3.44

S*

Gait velocity

61.33 ± 4.93

59.53 ± 5.29

.344

28

0.963

NS

Cadence

100.33 ± 2.94

91.73 ± 3.88

.000

28

6.84

S*

Table 5: Post intervention level scores between group a and group b for pbs, stride length, gait velocity and cadence. P<0.05* shows a statistically significant result. NSNonSignificant, S- Significant. Above table shows the Post-intervention level comparison between group A and B for PBS, Stride Length, Gait velocity and Cadence, the
result shows Significant Difference for stride length and cadence between both the groups but Non significant result for PBS and Gait Velocity.

the efficiency of gait in persons with cerebral palsy. This favors finding
of present study since our gait parameters improved significantly.
Another study completed by Deletis et al. [40] explained in detail
about neuromuscular mechanism. They stated that in PNF position,
sensory inputs from the periphery leads to stronger excitation of the
cortical areas, leading to variations in the thresholds of a number of
motor neurons, which was reflected in the motor evoked potentials.
This was further supported by a study of Benecke et al. [41] which
reported that the amount of sensory input coming from the periphery
was greater in PNF position than in normal position, which induces
changes in the excitability of the pyramidal tract and the final motor
pathways.
When post intervention comparison was done between group A
and group B it was found that there was significant difference between
both the groups on Stride length and cadence scores, whereas nonsignificant difference was found in PBS and Gait velocity scores as
it is shown in Table 5 and Figure 5. Result of this study suggest that
Task Oriented training group is better in improving stride length and
cadence but both the intervention strategies are equally effective in
improving balance and gait velocity of cerebral palsy child after 4 weeks
of intervention.
There are various studies done in past to see effect of proprioceptive
J Nov Physiother
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neuromuscular facilitation (PNF) exercise program on balance, lower
extremity function and gait components and most of all having positive
results [42-45].
The reason for better balance and lower extremity function in
Proprioceptive Neuromuscular Facilitation (PNF) group may be due
to the way it utilizes the different proprioceptive information for
stimulating nerve and muscles function by utilizing distinct helical
form pattern which is based on functional components to aid reaction
of motor system located in muscles and joints, and turn human
movements into patterns for various uses such as exercise intervention.
Improvement of balance ability might have resulted from facilitation
of proprioceptive sense, leading to change in various supports leads
to increase in stability of joints. PNF have various exercises aim to
improve stability and mobility components, once the desired stability
components are achieved it mobility component further helps to
improve function and later allows physiotherapist to work on skills
components of patient. Ankle stability is required to treat instability
in standing or walking and can be improved with extension of calf
muscles. Ankle stability in this study might have been improved by the
following activities: (1) Sit to stand (2) weight bearing activities for the
ankle joint, and (3) activities for proprioceptive sensibility. As balance
and ankle stability might have improved this would have further added
for increase in gait speed.
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Figure 5:level
Post scores
intervention
level scores
between
group
and for
group
B using
pbs, stride
length, gait
andAbove
cadence.
Above
graph
Figure 5: Post intervention
between
group A
and group
BA
using
pbs,
stridefor
length,
gait velocity
andvelocity
cadence.
graph
shows
comparison between
comparison
stride
length, gaitbetween
velocity and
cadence
at Group
post intervention
between Group A and Group B.
PBS, stride length,shows
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Better scores in stride length and cadence in task oriented training
group is matches with results of previous studies done to find out
effectiveness of Task oriented training in improving balance and
mobility functions [46-48].
This could be explained by better stability around both hip and
knee that increases stability in stance so the subjects were able to take
longer stride, which makes it easier for the ankle plantar flexors to
push off actively. The increased stride length, cadence and push off
corresponds well with the increase in muscle strength around the hips,
knee and ankle. This may be due to task oriented training emphasizes
specific training of motor control in everyday activities and represents
a shift away from facilitation of movement and exercise therapy [12,4951]. Animal studies have demonstrated that task-specific training
(e.g. skilled reaching task) can restore function by using spared (nonaffected) parts of the brain which are generally adjacent to the lesion
[52]. This involves intensive periods of task practice using shaping and
progressive increments in task difficulty, feedback and encouragement
[53].
Both PNF and Task Oriented training work on functional
components, but task oriented training while taking functional
components takes account of principles of specificity which allow
therapist to work on specific components which is lacking or missing,
in this study we follow this principle. It is recognized that ‘movement
emerges from an interaction between the individual, the task, and
the environment in which the task is being carried out.’ Wu et al.
[54] concluded that the use of real and functional objects might be
an effective way of facilitating efficient, smooth and coordinated
movement with the impaired arm after stroke. This might be the reason
why stride length and cadence has improved, but increased cadence
and stride length finding unable to reflect on gait velocity components
which may be due to limited 4 weeks’ duration of intervention.
No Children in either group reported adverse effects/discomfort
with intervention. Children reported significant improvements in Gait
and balance following Task- Oriented Approach and Proprioceptive
Neuromuscular Facilitation Exercises. The Children in both groups
showed significant improved lower extremity functions & clinical
improvements too were evident.

Conclusion
The findings of the present study have important clinical
implications for developing effective interventions in children with
J Nov Physiother
ISSN: 2165-7025 JNP, an open access journal

cerebral palsy when compared with conventional physiotherapy
treatment for improving Balance and Gait. Task– Oriented Training
and Proprioceptive Neuromuscular Facilitation can be easily
incorporated in any rehabilitation technique. These approaches may be
useful and promising intervention for other types of Cerebral Palsy and
various neurological conditions such as Stroke, Parkinson’s disease,
Multiple Sclerosis, and even in patients of Balance Disorders and Gait
impairments who are at high risk of falls.
This study also has some Limitation, these are Small sample size,
Shorter treatment duration i.e. only for 4 weeks, there was No follow
up after 4 weeks of intervention and Repetition of each task was not
fixed, progression was considered according to each child’s capacity.
In future Follow up studies with larger sample size and longer duration
can be done on other type of cerebral palsy, stroke, Parkinson’s disease
& Multiple Sclerosis by keeping fixed number of repetition to see
effect of Task- Oriented Approach and Proprioceptive Neuromuscular
Facilitation.
From finding of this study it is concluded that both Task-Oriented
Training and Proprioceptive Neuromuscular Facilitation Exercises
both are beneficial in improving balance lower extremity function
in children with cerebral palsy. However, children treated with Task
– Oriented Approach showed benefit in terms of improvement in
Stride length and Cadence as compared to Children treated with
Proprioceptive Neuromuscular Facilitation Exercises who showed
equal benefit in terms of improvement in Balance and Gait Velocity
after 4 weeks of intervention.
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