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INTRODUCTION

Gross Motor Function Measure (GMFM) score is a 
consistent, accurate, safe and sensitive instrument, 
to assess the gross motor skill in children with cere-
bral palsy1. The extent has been generally used in 
research and by other rehabilitation specialist to 
evaluate the gross motor function2. Both GMFM 
sheets are   useful to find changes over time as in CP 
children of gross motor function. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2. A well trained physical 
therapist applies GMFM when a child is asked to 
perform certain tasks in particular environment, the 
therapist observes those tasks and the best ability is 
noted3.

Assessment of motor skill is necessary to evaluate 
and modify treatment plan to improve the 
outcomes in children with CP. GMFM measure 66 
and original 88 items version are suggested to 
evaluate the motor capabilities on the basis of 
activity in CP4. GMFM 66 has an additional advan-
tage of being time efficient where it takes approxi-
mately 45 minutes of duration to complete the 
evaluation1,4.

The GMFM contains 88 items which is divided into 5 
Dimensions (a) sitting (20 items) (b) Lying and rolling 
(17 items) (c) walking, running and jumping (24 
items) (d) crawling and kneeling (14 items) (e) 
standing (13 items)1,2. 

Score of each item has four points ranging from 0 to 
3; where in 0 child is not able to initiate any activity 
or a task, Score of “1 and 2” shows limited perfor-
mance, activity or a task Score “3” denotes (com-
plete) in which child is able to perform 100% activity 
or a task . GMFM, a functional classification system, 
reports self-directed movements and measures 
results of interventions that are widely utilized4.

Cerebral palsy is a spectrum of disorder that com-
promises the person’s capability to maintain 
posture and balance5. A CP child experiences 
motor deficits like reduced strength, decrease ROM 
and increased spasticity6. Children with CP faces 
difficulty during walking, slow to rolling over, sitting, 
and crawling5. These deficits restrict the children 
from performing motor movements hence hinder-
ing ADLs6 making them more prone to develop 
deformities as are at risk to produce contractures 
due to reduced active movements7. Down 
syndrome is one of the common CNS disorder 
presenting with psychomotor activity of child and 
motor developmental delay8,9. Abnormal muscle 
tone, lax joints and tendons are a few reasons of 
motor delay in Down’s syndrome children8. Litera-
ture reveals that GMFM 88 has been a reliable tool 
used for the evaluation of Down syndrome8 but 
familiar environment is required for assessment to 
facilitate the production of task8. Salvali M et al 

concluded that GMFM-88 contributed a more 
appropriate measure in gross motor function of 
children with Cerebral palsy and Cerebral visual 
impairement9. 

GMFM -66 has been considered as an advanced 
form of gross motor function measure10. Both GMFM 
score sheet are reliable instruments for assessing the 
functional activities of gross motor among CP 
child10.

Recently several studies has been investigated to 
show the effects of different physical therapy 
frequency based on neurodevelopmental therapy 
on gross motor functions using GMFM as a measur-
ing tool. A study conducted by Park EY 2016, on 161 
CP children in South Korea for 1 year using the NDT 
physical therapy treatment protocol and measured 
by GMFM for crawling, kneeling, standing walking, 
running, jumping and rolling11. Later on Park EY in 
2017 conducted another study aiming to investi-
gate the effectiveness of NDT treatment based 
physical therapy on muscle tone, strength and 
spasticity considering GMFM as their assessment 
tool among 175 children (88 diplegic and 78 quadri-
plegia). 

Researches have shown strong evidences regard-
ing Neurodevelopment treatment (NDT), as an 
effective treatment protocol for children suffering 
from CP12, Developmental Delay and Down 
syndrome13. It regains normal activities by inhibiting 
muscular tone and unusual posture and reflex. 
Physical therapy based on neurodevelopment 
treatment is highly successful in enhancing gross 
motor functions as well as reducing spasticity12. The 
object of NDT is to prevent abnormal movement 
and posture by inhibiting reflexes. NDT is a patient 
specific treatment protocol in which therapist 
perform task related movement and postures7. 246 
children with CP has shown significant results in using 
GMFM-88 scores as an assessment tool14. Jooyeon K 
2017 assessed the functional improvement after 
four weeks GMFM 88 item based training in CP 
children and diving into 3 age groups where CP 
children aged < 24 showed the most functional 
improvements after training on GMFM 88 scores 
revealing its importance to be implemented at the 
rehabilitation centers14.

METHODOLOGY

Inclusion criteria
• Age 1 year to 12 years.
• Known cases of cerebral palsy14, Down syndrome 
and Developmental Delay13.
• Cerebral palsy with hemiplegic and diplegic14.

Exclusion criteria14

• Age greater than 12 years and less than 1 year.

• Cerebral palsy with quadriplegia.
• Surgical history of brain.
• Children with spinal muscular atrophies.

Research design
Experimental study design.

Sampling technique
Non probability, convenience sampling technique.

Sample size
40 known cases of Cerebral Palsy, Down syndrome 
and Developmental Delay.

Study settings
Study was conducted at Outpatient Department of 
special child rehabilitation centers 

Study duration 
Four months

Data Collection Procedure
This study was conducted on 40 participants includ-
ing both genders, children of age 1 to 12 years. 
Participants were known case of Cerebral Palsy, 
Down Syndrome and Developmental Delay. The 
consent was taken from subject’s parents/ guard-
ian before participation into this research. Partici-
pants were divided into two groups. Group A com-
prises of children with Cerebral Palsy receiving NDT 
protocol for 4 months; were assessed pre and post 
via GMFM 66 whereas Group B comprises of 
children with Down Syndrome and Developmental 
Delay receiving the similar treatment protocols; 
were assessed pre and post via GMFM 88. Each 
treatment session was of 45 minutes, 3 days in a 
week for 4 months.

Data Analysis Procedure
Data was analyzed on SPSS version 20. Standard 
deviation, mean and median was calculated. T-test 
was used to find level of significance. GMFM score 
sheets were used for assessing motor function 
before and after 4 months of NDT.

Ethical consideration
Consent forms were received from the guard-
ians/parents. A secluded area was provided to the 
participants and study was explained in detail to 
parents. Assurance of confidentiality of data was 
given.

RESULTS

Out of 40 participants 22 children were CP whereas 

18 were Developmental Delay and Down syndrome 
(Figure 1). 

The pre-post mean of GMFM 88 score sheet was 
43.25 +25.40 and 50.79 +25.61. On the other hand 
the pre-post mean of GMFM 66 score sheet was 
45.2 +9.47 and 49.63 +11.3 respectively. The T-test 
was applied, the result shows significant improve-
ment in motor skills of both groups with the P-value 
(P<0.05) of pre-post GMFM 66 and (P<0.03) of 
pre-post GMFM-88.

The mean of GMFM 88 and 66 (Graph I & II) were 
increased after intervention thus showing that NDT 
has positive effects on GMFM scoring specifically on 
GMFM-88.

Figure-1 shows distribution of sample size;
18 GMFM-88 Score Sheets and 22 GMFM-66 Score 
Sheets.

Graph 1 pre-post mean of GMFM-88 score sheets

Graph 2 pre-post mean of GMFM-66 Score sheet

DISCUSSION

Neuro-Rehabilitation techniques and physical 
therapy are the important elements in the treat-
ment of children with different neurological disor-
ders. The most important goal in the treatment for 
children with motor dysfunction is to improve Gross 
motor functions15.

This study has demonstrated that when Neuro-De-
velopmental Therapy is given to children with cere-
bral palsy12, Developmental delay and Down 
syndrome, their motor functions improves on GMFM 
score sheets13.

In a review done by Alotaibi et al suggests that to 
investigate changes in Gross motor functions in 
children with neurological dysfunctions, the effec-
tive outcome tool is GMFM score sheet16. 

Almeid KM et al and Labaf S et al in their study 
stated that the GMFM score is an accurate and 
Gold standard tool which is used to assess the gross 
motor function in children with motor dysfunctions. 
Both GMFM score sheets are useful as an outcome 
measure to find changes in gross motor functions of 
children with motor disabilities. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2 which supported the results 
of this study as we used GMFM score sheets to find 
improvement in motor skills of the children with 
different neurological disorders having motor 
dysfunctions.

Malak R et al and Lee HS et al, both studied about 
GMFM and stated that GMFM 88 is for children with 
Down syndrome and other motor disabilities while 
the GMFM 66 is for the children with CP8,10. Lee HS 
further stated that GMFM -66 is an advanced form 
of GMFM but both GMFM-66 and GMFM-88 are 
reliable instruments for assessing the functional 
activities of gross motor among CP, DD and DS 
children10.

Park EY et al told us about the disease that is cere-
bral palsy and further stated that cerebral palsy is a 
neuronal disorder which means problem with brain 
and it also includes problems with muscles and 
restrict their functions6. The major goal of rehabilita-
tion in neurologically disable children is to decrease 
the rate of disability and improve motor functions 
which encourage social participation and indepen-
dence17.

Park EY and Kim WH further discussed about, Physi-
cal therapy in CP focuses on the development of 
these gross motor functions so that the patient can 
perform ADLs independently12. Neurodevelopment 
therapy include static lengthen in muscles of lower 
limb, helps in decreases the tightness of the 
muscles, also ease the movement2. Lee KH et al said 
that intensive neurodevelopment treatment (NDT) 
remarkably improves GMFM in children with Devel-
opmental delay. Not only this, Intensive NDT also 
retained this improvement in GMFM scale13.

Study by Tekin F et al concluded that in diplegic 
and hemiplegic Cerebral palsy children, 8 weeks of 
NDT has a significant role in improving postural 
control18.Another study by Ari G on Bobath (NDT) 
techniques on children with spastic bilateral CP. He 
concluded that motor skills of the children improved 
after NDT intervention19.

Furthermore, Tupimai T et al analyze the quick 
outcome of the mixture of whole body vibration 
(WBV), passive muscle stretching (PMS), balance 
and strength in spasticity cerebral palsy patient. 
Positive result shown after the six week session of the 
treatment on the Ashworth scale of spasticity, 
improvement were found on the balance scale of 
children. The static stretching of the muscle 
performed which has shown improvement in the 
stiffness of the muscles and also increased the 
strength of the muscle in the CP child20.

McLean B et al worked on sense training and they 
stated in their research that, the neurosci-
ence-based Sense intervention is given to the treat-
ment subject, the result of this treatment is to 
enhance the achievement of the object by the use 
of the bimanual extremities, and the sense of the 
relative position of their own body parts. The essen-
tial objective of this study was to make usefulness of 
applying the neuroscience-based Sense interven-
tion on children with cerebral palsy and Down 

syndrome. The outcome show significant develop-
ment in sensation of pressure, pain, warmth, treat-
ment improved in motor functionality and also 
effective in developing daily living activities in hemi-
plegic cerebral palsy and Down syndrome21. This 
shows that sensory training is also important in 
improving motor functions in children with motor 
dysfunctions.

Early physical therapy is important in children with 
neurological disorders which is directed according 
to the condition of patients22. Researches have 
shown that children with motor dysfunction can 
improve with physical therapy interventions23.

NDT intervention is beneficial in improving the 
GMFM after treatment and also effective in devel-
oping activities of daily living in CP child2. Lewis and 
Jessica in their research assessed that, gait speed 
and distance is greatly increased after a 6 minute 
walk test when applied on 12 years old spastic 
diplegic child for 20 weeks24. After 20 weeks of 
program the child exhibits little differences on 
GMFM 66 and GMFM 88 total score24. With the result 
from following study, this study supported that Diple-
gic CP of age 12 can respond to NDT effectively.  
The result of another research shows that ADLs and 
motor functions are significantly improved in CP 
after KT application especially in mild to moderate 
CP. However KT shows less effective changes in 
diplegic and hemiplegic CP22 as NDT is highly effec-
tive in Hemiplegic and Diplegic CP.

In a systemic review done by Dewar R about differ-
ent interventions for improving motor and postural 
control of children with neurological dysfunctions. 
NDT improves standing, walking, running and 
postural control25. Similarly in our study NDT has 
significant effects on motor skills of children with 
Cerebral Palsy, Down syndrome and Developmen-
tal delay.

The limitation in the following study is some partici-
pants were excluded during the study because of 
many conditions like botulinum injection, surgery 
and pneumonia which may affect GMFM scores. 
Although GMFM is an effective tool, it is also time 
consuming and complex to analyze. In previous 
studies about Neuro-Developmental Therapy had 
been published with a follow-up of more than 4 
months. Our study is supposed to have a significant 
role after 4 months effects of Neuro-developmental 
therapy. Therefore, further follow up researches 
should be organized to confirm the long and short 
term effects of different interventions in improving 
motor skills.

CONCLUSION

This study concluded that there is significant 

improvement in motor skills of children with Down 
syndrome and Developmental Delay after 4 months 
of Neuro-Developmental Therapy measured on 
GMFM 88 score before and after intervention com-
pared with children with Cerebral palsy after similar 
treatment protocol on GMFM-66.
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EFFECTS OF TENSOR FACIA LATAE MUSCLE 
RELEASE ON BACK PAIN 

ABSTRACT

BACKGROUND AND AIM
Most of the developed countries in the world are facing a major 
health problem of lower back pain (LBP). According to a survey 
conducted by NHIS in the year 2002 on the British general popula-
tion, 38% adults reported low back pain in one year. Hence the 
present study aims to identify which type of physical therapy inter-
vention is effective in relieving back pain.

STUDY DESIGN
Randomized Control Trial

METHODOLOGY
All subjects were assessed using assessment Performa. Pain intensi-
ty will be assessed using (VAS 0-10). VAS is reliable and valid model 
for measurement of pain.

RESULTS
Study revealed that the pain of the patient was not significantly 
reduced in both the group with P<0.21 for Group A and P<0.399 for 
Group B. However on Ostwestry disability Index, Group A shows 
significant improvement with P<0.21 whereas Group B with 
P<0.399 has no significance.

CONCLUSION
The study concluded that both treatment strategies were turned 
out to be equally effective in improving the pain and disability of 
the patient with back pain and no statistical and clinical signifi-
cance has been reported to conclude that which one is more 
effective than the other.

KEYWORDS
Low Back Pain (LBP), Visual Analogue Scale (VAS), Oswestry 
Disability Index (ODI), Ischemic Compression, Cryotherapy, Tensor 
Fascia Latae 
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INTRODUCTION

Most of the developed countries in the world are 
facing a major health problem of lower back pain. 
The term lower back pain is very wide and a large 
group of heterogeneous disorders of back are 
covered into this domain1. The pathology is found 
mainly in the discs and the vertebral joints of lumbar 
spine which are the main source of lower back pain 
in degenerative diseases of the vertebral region 
and sciatica which may cause due to ruptures in 
the posterior part of the annulus2. The occurrence of 
back pain rises from third decade of life till sixty 
years of age where women are more prone to 
develop this condition. A systemic review was 
conducted which includes 28 studies, provided 
evidences that the occurrence is 4.2% in individuals 
between 24 and 39 year old and 19.6% in between 
20 and 59 aged total prevalence in Brazilian older 
population was observed 25.4%3. 

Western world is also suffering from major back pain 
problems estimated that 60% to 90% is the life time 
prevalence whereas 15% to 42% is the point preva-
lence; approximately 5% is the annual incidence of 
back pain reported in 2002. According to NHIS out 
of a general population of 31,044 adult respon-
dents, 26.4% of respondents had at least low back 
pain lasting for a whole day in the past 3 months, 
13.8% neck pain was reported. Asian Americans 
had the lowest prevalence of low back pain as 
compare to American Indians and Alaska Natives.
According to another survey conducted by NHIS in 
the year 2002 on the British general population, 38% 
adults reported low back pain in one year and one 
third of them suffered from the back pain for more 
than four week during the periods of two decades 
thus soaring the prevalence disability due to low 
back pain exponentially among the Britain popula-
tion.

Researches also provided a significant evidence of 
having a causal relationship between the age and 
the occurrence of back pain4, other factors may 
include disc degeneration, herniaion of the disc, 
and osteoarthritis of the zygapophyseal joints, 
fractures of pars interarticularis, spondylolisthesis, 
ligamentous injury, trigger points of paravertebral  
and gluteus muscle5. 95% of low back pain caused 
in the natural population due to anxiety disorders 
whereas 54% of patients pain with depression. It is 
difficult to avoid these observations that most 
patients are completely recovered within a month 
in primary care centers Age, educational status, job 
satisfaction, psycho social factors, occupational 
factors and obesity are the factors that play an 
important role in the development of back pain. 
Associated symptoms in the lower limbs with low 
back pain results in disability6. Financial burden 
because of back pain in the United States both 
direct and indirect costs around $84.1 billion to 
$624.8 billion7. Conservative treatment such as phys-

ical therapy is the first choice of treatment for acute 
low back pain. Recommendations for rest, medica-
tion block injection and exercises are also 
performed by a physical therapist and strengthen-
ing exercises and stretching of different muscles 
such as hamstring and tensor fascia muscle8. 
Evidence suggests that a program activity based 
on grades system improves outcomes in sub-acute 
in low back pain whereas there is unclear evidence 
for other types of exercise .Exercise therapy is very 
useful as either no treatment or other conservative 
treatments in acute low back pain.  Physical thera-
py, the conservative treatment is the first choice of 
treatment for acute low back pain. Recommenda-
tions for rest, medication block injection and 
Williams exercises are also performed by a physical 
therapist and Strengthening exercises and stretch-
ing of different muscles such as hamstring and 
tensor fascia muscle are very effective in back 
muscle for relieving pain .

By stretching the tensor fascia latae muscle expan-
sions of the capillaries which increase the blood 
supply thus reducing the metabolites and providing 
sufficient oxygen to the muscle cell reduced pain 
and improve range of motion9. There is need to 
explore the effectiveness of tensor fascia latae 
release in low back pain because there is no study 
done in Pakistan.

This study was conducted in Physiotherapy Depart-
ment of Inje University, Korea in 2017 about Tensor 
fascia latae (TFL) muscle increases the pelvis and 
hip range of motion and it reported to decrease the 
back pain. Thus the reason of this research was to 
investigate the effects of static stretching using a 
load on TFL muscle in patients with back pain10.

A study conducted in Rehabilitation Support 
Research Institute in Japan. They studied that the 
chronic lower back pain patients who have no 
neurological sign and symptoms in the lower 
extremity, performing DS of the TFLM and hamstrings 
can result in an instant good development of 
posture and gait. This study assumes that the 
degree of tension on the TFLM may indirectly effect 
the muscle tension of the muscle groups that 
surround the thigh. TFLM had an instant result on 
acute back pain. DS of the TFLM not only has an 
instant result on acute, non-specific back pain, but 
also has durable long lasting results11.

Gottschalk FR studied different patient with lower 
back pain, whereas, an experimental group and 
control group was measured through VAS and he 
concluded that the trial group showed major 
change in VAS. Hence static stretching using a load 
can be actively utilized for back pain patients with 
shortened Tensor fascia latae muscle12.

A study was conducted in Department of Physical 
Therapy, Yonsei University, Wonju, South Korea. A 

previous study demonstrated that use of a pressure 
biofeedback unit (Chattanooga Group, Inc, Hixson, 
TN) during SHA could decrease quadratus lumbo-
rum activity and increase Gluteus medius activity. 
However, there is no reported method to avoid 
excessive TFL muscle activity. When the TFL is 
activated to compensate for a weak Gluteus 
medius, the TFL may become dominant, compared 
with the Gluteus medius, from repeated use. A dom-
inant TFL can contribute to pain in the hips, in the 
lower back13.

In the existing clinical practices to select the best 
favorable intervention for low back pain, there are 
no clear evidence-based guidelines suggested for 
the health practitioners as what intervention is more 
beneficial for the management of low back pain. 
Only on a weak base tensor fascia muscle release in 
lower back pain is preferred. A randomized 
controlled trial was conducted to evaluate the 
effectiveness of hip abductors including tensor 
fascia latae muscle release on back pain and 
improve evidence of physical therapy practice in 
Pakistan.

METHODOLOGY

All subjects was assessed by the senior physical 
therapist and trigger point was released by giving 
ischemic compression for 90 seconds, after 
ischemic compression stretch was applied to the 
muscle for 2 minutes and 5 minutes cryotherapy was 
given at the end. Back pain was assessed by using 
VAS scale before and after treatment. Each patient 
received three treatment sessions per week.

Study Design
Randomized Controlled Trial

Sample Size
A sample size of 80 was calculated using a preva-
lence of back pain from study conducted at Lahore 
Pakistan Titled as “Prevalence and Risk Factors of 
Low Back Pain Among the Office Workers of King 
Edward Medical University Lahore, Pakistan” 

Data Collection
The procedure of lower back pain was briefly 
described to the concerned patients and a written 
consent was taken from them for research purpose. 
All subjects were assessed using assessment Perfor-
ma. Pain intensity was assessed using (VAS 0-10). VAS 
is reliable and valid model for measurement of pain.

Study Setting
• Physiotherapy Department, Tertiary care Hospital.

Data analysis 
To analyze the qualitative data SPSS 21 version was 
used to calculate the variables. Moreover, 

Non-parametric tests were used to find out the 
differences between control group and case study 
group.

Sampling Techniques
• Simple random sampling.
The data was collected through sampling tech-
nique which divided the sample size into two groups 
randomly by software and that was marked by “0” 
as a control group and “1” as a case group. Further-
more, the control group received tensor fascia 
exercise. Whereas, the case group didn’t receive 
tensor fascia exercises but was given other back 
exercises for collecting the data.

Study Duration
3 months.

Inclusion Criteria
• Both males and females patients.
• Patient having back pain in this study.
• Patient is active walk without assistive device14.

Exclusion Criteria 
• Diabetes mellitus,
• Hypertension,   
• Dementia or cognitive impairment,
• Neurological disorder, 
• Permanent lower-limb sensory loss14.

Ethical Consideration  
Data kept secret and was secured.
All information of study must be secret in computer 
software. All information kept confidential. Every 
patient has right to quite the research at any time. 
No harmful effects of this research to the patient. 
Every patient was treated equally in this research.

RESULTS

Total 80 patients were evaluated to determine the 
pre-and post-treatment on Visual Analog Scale and 
ODI score for related symptoms in tertiary care 
hospital. They all are randomized enrolled and 
divided into two groups. Total 38 patients were male 
and 42 female patients with the mean age of 32.08 
± SD 8.22 (range 21-60 years) were enrolled. Gender 
distribution of the patient is shown in figure 1

All patients out of 80 were present to be reevaluat-
ed after the treatment session. 40 patients in the first 
group that was General treatment and 40 patients 
in the second group that was Tensor fasciea latae 
release technique. All the participants in group A 
and in group B were examined before the treat-
ment and after the treatment sessions at physiother-
apy department under the supervision of physio-
therapist. The pre and the post treatment effect on 
VAS and ODI is shown in figure 2 and 3 respectively.

The result obtained from the study revealed that the 
pain of the patient was not significantly reduced in 
both the group with P<0.205 for group A and 
P<0.399 for group B. However on Ostwestry disability 
Index, group A shows a significant improvement 
P<0.205 whereas for group B no such significant 
result has been obtained P<0.399.  It was however 
also noted while comparing both the group the 
post treatment mean value for pain on Visual 
Analog Sale and disability index value on Ostwestry 
disability index is improved in Group B patient. The 
improvement noticed in group B patient can be 
called a statistical improvement on the mean 
values obtained after the treatment as shown in 
figure 2 and 3 however the clinical outcome of both 
the treatment strategies was more or less equal.

 DISCUSSION

Low back pain is seriously frequent health problem 
and a main cause of disability that affects work 
performances and well-being15. A randomized 
controlled trail was conducted to evaluate the 
effect of tensor fascia latae muscle release and 
muscle exercises along with electrophysical agents 
in the treatment of low back pain. The study 
includes 80 patients who were diagnosed with low 
back pain including males and females without any 
serious pathology and contraindication.

In this study participant from both genders were 
selected. It was found to have higher ratio of male 
participants than female. Similarly in a systemic 
review, Buchbinder and colleagues confirmed that 
females suffered more than male16. However in the 
other study hoy d et al in 2014, the lower back pain 
is more common in males than females17.

The age group from 21 to 60 years was included in 
this study keeping in view some recent studies such 
Bulletin August 2016 states that as people aged 
65–74 are more prone to develop back pain18.

In this study oswestry low back pain disability ques-
tionnaire was used for the measurement of back 
pain where in the recent studies o. Hägg and 
colleagues states that the general function score, 
the Zung depression scale as well as oswestry low 
back pain disability questionnaire used to the mea-
suring of  back pain because of its good validity 
and reliability19.

In this current study subjects treated in both groups 
showed decreased in ODI at the end of treatment 
sessions whereas the experimental group (tensor 
fascia latae release on back pain) showed more 
decrease in ODI score as compared to control 
group (back strengthening exercises) it is supported 
by conclusion of  Ulin A and colleagues  conducted 
a study in 2013  which revealed that  weak hip 
abductor muscles  reduce the movement of  the 
hip joint due to restricted hip movement can cause  
knee, hip, and  back pain strengthening of the hip 
abductors especially tensor fascia latae muscle 
help in reducing the back pain20.

Current study subjects treated in both groups 
showed decreased in ODI at the end of treatment 
sessions whereas the experimental group (tensor 
fascia latae release on back pain) showed more 
decrease in ODI score as compared to control 
group (back strengthening exercises). no  evidence 
is present studies regarding comparison between 
these two techniques but the findings of present 
study reduction in pain level, as quantified by ODI 
,but the evidence regarding the importance of  
tensor fascia latae shows significant pain relief and 
help in better walking pattern as in Gottschalk 
Frand et al conducted a study in which the tensor 

INTRODUCTION

Gross Motor Function Measure (GMFM) score is a 
consistent, accurate, safe and sensitive instrument, 
to assess the gross motor skill in children with cere-
bral palsy1. The extent has been generally used in 
research and by other rehabilitation specialist to 
evaluate the gross motor function2. Both GMFM 
sheets are   useful to find changes over time as in CP 
children of gross motor function. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2. A well trained physical 
therapist applies GMFM when a child is asked to 
perform certain tasks in particular environment, the 
therapist observes those tasks and the best ability is 
noted3.

Assessment of motor skill is necessary to evaluate 
and modify treatment plan to improve the 
outcomes in children with CP. GMFM measure 66 
and original 88 items version are suggested to 
evaluate the motor capabilities on the basis of 
activity in CP4. GMFM 66 has an additional advan-
tage of being time efficient where it takes approxi-
mately 45 minutes of duration to complete the 
evaluation1,4.

The GMFM contains 88 items which is divided into 5 
Dimensions (a) sitting (20 items) (b) Lying and rolling 
(17 items) (c) walking, running and jumping (24 
items) (d) crawling and kneeling (14 items) (e) 
standing (13 items)1,2. 

Score of each item has four points ranging from 0 to 
3; where in 0 child is not able to initiate any activity 
or a task, Score of “1 and 2” shows limited perfor-
mance, activity or a task Score “3” denotes (com-
plete) in which child is able to perform 100% activity 
or a task . GMFM, a functional classification system, 
reports self-directed movements and measures 
results of interventions that are widely utilized4.

Cerebral palsy is a spectrum of disorder that com-
promises the person’s capability to maintain 
posture and balance5. A CP child experiences 
motor deficits like reduced strength, decrease ROM 
and increased spasticity6. Children with CP faces 
difficulty during walking, slow to rolling over, sitting, 
and crawling5. These deficits restrict the children 
from performing motor movements hence hinder-
ing ADLs6 making them more prone to develop 
deformities as are at risk to produce contractures 
due to reduced active movements7. Down 
syndrome is one of the common CNS disorder 
presenting with psychomotor activity of child and 
motor developmental delay8,9. Abnormal muscle 
tone, lax joints and tendons are a few reasons of 
motor delay in Down’s syndrome children8. Litera-
ture reveals that GMFM 88 has been a reliable tool 
used for the evaluation of Down syndrome8 but 
familiar environment is required for assessment to 
facilitate the production of task8. Salvali M et al 

concluded that GMFM-88 contributed a more 
appropriate measure in gross motor function of 
children with Cerebral palsy and Cerebral visual 
impairement9. 

GMFM -66 has been considered as an advanced 
form of gross motor function measure10. Both GMFM 
score sheet are reliable instruments for assessing the 
functional activities of gross motor among CP 
child10.

Recently several studies has been investigated to 
show the effects of different physical therapy 
frequency based on neurodevelopmental therapy 
on gross motor functions using GMFM as a measur-
ing tool. A study conducted by Park EY 2016, on 161 
CP children in South Korea for 1 year using the NDT 
physical therapy treatment protocol and measured 
by GMFM for crawling, kneeling, standing walking, 
running, jumping and rolling11. Later on Park EY in 
2017 conducted another study aiming to investi-
gate the effectiveness of NDT treatment based 
physical therapy on muscle tone, strength and 
spasticity considering GMFM as their assessment 
tool among 175 children (88 diplegic and 78 quadri-
plegia). 

Researches have shown strong evidences regard-
ing Neurodevelopment treatment (NDT), as an 
effective treatment protocol for children suffering 
from CP12, Developmental Delay and Down 
syndrome13. It regains normal activities by inhibiting 
muscular tone and unusual posture and reflex. 
Physical therapy based on neurodevelopment 
treatment is highly successful in enhancing gross 
motor functions as well as reducing spasticity12. The 
object of NDT is to prevent abnormal movement 
and posture by inhibiting reflexes. NDT is a patient 
specific treatment protocol in which therapist 
perform task related movement and postures7. 246 
children with CP has shown significant results in using 
GMFM-88 scores as an assessment tool14. Jooyeon K 
2017 assessed the functional improvement after 
four weeks GMFM 88 item based training in CP 
children and diving into 3 age groups where CP 
children aged < 24 showed the most functional 
improvements after training on GMFM 88 scores 
revealing its importance to be implemented at the 
rehabilitation centers14.

METHODOLOGY

Inclusion criteria
• Age 1 year to 12 years.
• Known cases of cerebral palsy14, Down syndrome 
and Developmental Delay13.
• Cerebral palsy with hemiplegic and diplegic14.

Exclusion criteria14

• Age greater than 12 years and less than 1 year.

• Cerebral palsy with quadriplegia.
• Surgical history of brain.
• Children with spinal muscular atrophies.

Research design
Experimental study design.

Sampling technique
Non probability, convenience sampling technique.

Sample size
40 known cases of Cerebral Palsy, Down syndrome 
and Developmental Delay.

Study settings
Study was conducted at Outpatient Department of 
special child rehabilitation centers 

Study duration 
Four months

Data Collection Procedure
This study was conducted on 40 participants includ-
ing both genders, children of age 1 to 12 years. 
Participants were known case of Cerebral Palsy, 
Down Syndrome and Developmental Delay. The 
consent was taken from subject’s parents/ guard-
ian before participation into this research. Partici-
pants were divided into two groups. Group A com-
prises of children with Cerebral Palsy receiving NDT 
protocol for 4 months; were assessed pre and post 
via GMFM 66 whereas Group B comprises of 
children with Down Syndrome and Developmental 
Delay receiving the similar treatment protocols; 
were assessed pre and post via GMFM 88. Each 
treatment session was of 45 minutes, 3 days in a 
week for 4 months.

Data Analysis Procedure
Data was analyzed on SPSS version 20. Standard 
deviation, mean and median was calculated. T-test 
was used to find level of significance. GMFM score 
sheets were used for assessing motor function 
before and after 4 months of NDT.

Ethical consideration
Consent forms were received from the guard-
ians/parents. A secluded area was provided to the 
participants and study was explained in detail to 
parents. Assurance of confidentiality of data was 
given.

RESULTS

Out of 40 participants 22 children were CP whereas 

18 were Developmental Delay and Down syndrome 
(Figure 1). 

The pre-post mean of GMFM 88 score sheet was 
43.25 +25.40 and 50.79 +25.61. On the other hand 
the pre-post mean of GMFM 66 score sheet was 
45.2 +9.47 and 49.63 +11.3 respectively. The T-test 
was applied, the result shows significant improve-
ment in motor skills of both groups with the P-value 
(P<0.05) of pre-post GMFM 66 and (P<0.03) of 
pre-post GMFM-88.

The mean of GMFM 88 and 66 (Graph I & II) were 
increased after intervention thus showing that NDT 
has positive effects on GMFM scoring specifically on 
GMFM-88.

Figure-1 shows distribution of sample size;
18 GMFM-88 Score Sheets and 22 GMFM-66 Score 
Sheets.

Graph 1 pre-post mean of GMFM-88 score sheets

Graph 2 pre-post mean of GMFM-66 Score sheet

DISCUSSION

Neuro-Rehabilitation techniques and physical 
therapy are the important elements in the treat-
ment of children with different neurological disor-
ders. The most important goal in the treatment for 
children with motor dysfunction is to improve Gross 
motor functions15.

This study has demonstrated that when Neuro-De-
velopmental Therapy is given to children with cere-
bral palsy12, Developmental delay and Down 
syndrome, their motor functions improves on GMFM 
score sheets13.

In a review done by Alotaibi et al suggests that to 
investigate changes in Gross motor functions in 
children with neurological dysfunctions, the effec-
tive outcome tool is GMFM score sheet16. 

Almeid KM et al and Labaf S et al in their study 
stated that the GMFM score is an accurate and 
Gold standard tool which is used to assess the gross 
motor function in children with motor dysfunctions. 
Both GMFM score sheets are useful as an outcome 
measure to find changes in gross motor functions of 
children with motor disabilities. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2 which supported the results 
of this study as we used GMFM score sheets to find 
improvement in motor skills of the children with 
different neurological disorders having motor 
dysfunctions.

Malak R et al and Lee HS et al, both studied about 
GMFM and stated that GMFM 88 is for children with 
Down syndrome and other motor disabilities while 
the GMFM 66 is for the children with CP8,10. Lee HS 
further stated that GMFM -66 is an advanced form 
of GMFM but both GMFM-66 and GMFM-88 are 
reliable instruments for assessing the functional 
activities of gross motor among CP, DD and DS 
children10.

Park EY et al told us about the disease that is cere-
bral palsy and further stated that cerebral palsy is a 
neuronal disorder which means problem with brain 
and it also includes problems with muscles and 
restrict their functions6. The major goal of rehabilita-
tion in neurologically disable children is to decrease 
the rate of disability and improve motor functions 
which encourage social participation and indepen-
dence17.

Park EY and Kim WH further discussed about, Physi-
cal therapy in CP focuses on the development of 
these gross motor functions so that the patient can 
perform ADLs independently12. Neurodevelopment 
therapy include static lengthen in muscles of lower 
limb, helps in decreases the tightness of the 
muscles, also ease the movement2. Lee KH et al said 
that intensive neurodevelopment treatment (NDT) 
remarkably improves GMFM in children with Devel-
opmental delay. Not only this, Intensive NDT also 
retained this improvement in GMFM scale13.

Study by Tekin F et al concluded that in diplegic 
and hemiplegic Cerebral palsy children, 8 weeks of 
NDT has a significant role in improving postural 
control18.Another study by Ari G on Bobath (NDT) 
techniques on children with spastic bilateral CP. He 
concluded that motor skills of the children improved 
after NDT intervention19.

Furthermore, Tupimai T et al analyze the quick 
outcome of the mixture of whole body vibration 
(WBV), passive muscle stretching (PMS), balance 
and strength in spasticity cerebral palsy patient. 
Positive result shown after the six week session of the 
treatment on the Ashworth scale of spasticity, 
improvement were found on the balance scale of 
children. The static stretching of the muscle 
performed which has shown improvement in the 
stiffness of the muscles and also increased the 
strength of the muscle in the CP child20.

McLean B et al worked on sense training and they 
stated in their research that, the neurosci-
ence-based Sense intervention is given to the treat-
ment subject, the result of this treatment is to 
enhance the achievement of the object by the use 
of the bimanual extremities, and the sense of the 
relative position of their own body parts. The essen-
tial objective of this study was to make usefulness of 
applying the neuroscience-based Sense interven-
tion on children with cerebral palsy and Down 

syndrome. The outcome show significant develop-
ment in sensation of pressure, pain, warmth, treat-
ment improved in motor functionality and also 
effective in developing daily living activities in hemi-
plegic cerebral palsy and Down syndrome21. This 
shows that sensory training is also important in 
improving motor functions in children with motor 
dysfunctions.

Early physical therapy is important in children with 
neurological disorders which is directed according 
to the condition of patients22. Researches have 
shown that children with motor dysfunction can 
improve with physical therapy interventions23.

NDT intervention is beneficial in improving the 
GMFM after treatment and also effective in devel-
oping activities of daily living in CP child2. Lewis and 
Jessica in their research assessed that, gait speed 
and distance is greatly increased after a 6 minute 
walk test when applied on 12 years old spastic 
diplegic child for 20 weeks24. After 20 weeks of 
program the child exhibits little differences on 
GMFM 66 and GMFM 88 total score24. With the result 
from following study, this study supported that Diple-
gic CP of age 12 can respond to NDT effectively.  
The result of another research shows that ADLs and 
motor functions are significantly improved in CP 
after KT application especially in mild to moderate 
CP. However KT shows less effective changes in 
diplegic and hemiplegic CP22 as NDT is highly effec-
tive in Hemiplegic and Diplegic CP.

In a systemic review done by Dewar R about differ-
ent interventions for improving motor and postural 
control of children with neurological dysfunctions. 
NDT improves standing, walking, running and 
postural control25. Similarly in our study NDT has 
significant effects on motor skills of children with 
Cerebral Palsy, Down syndrome and Developmen-
tal delay.

The limitation in the following study is some partici-
pants were excluded during the study because of 
many conditions like botulinum injection, surgery 
and pneumonia which may affect GMFM scores. 
Although GMFM is an effective tool, it is also time 
consuming and complex to analyze. In previous 
studies about Neuro-Developmental Therapy had 
been published with a follow-up of more than 4 
months. Our study is supposed to have a significant 
role after 4 months effects of Neuro-developmental 
therapy. Therefore, further follow up researches 
should be organized to confirm the long and short 
term effects of different interventions in improving 
motor skills.

CONCLUSION

This study concluded that there is significant 

improvement in motor skills of children with Down 
syndrome and Developmental Delay after 4 months 
of Neuro-Developmental Therapy measured on 
GMFM 88 score before and after intervention com-
pared with children with Cerebral palsy after similar 
treatment protocol on GMFM-66.
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fasciae latae muscle has the most important 
purpose of balancing the weight of the body and 
the non-weight-bearing leg during walking 
because of tensor fascia latae muscle provide the 
spinal stability and provide the greater relief of 
back pain12.

In the present study tensor fascia latae muscle 
release on back pain superior over the group of 
back strengthening exercises because there is 
strong relation of tensor fascia latae muscle and the 
fatigue of back pain as the study conducted by 
Viggiani and colleagues state that the interaction 
between low back pain developed from 
prolonged standing and fatigue of the hip abduc-
tors muscle group espacially tensor fascia latae 
muscle. In this study 40 patients included 20 male 
and 20 females. Study proves that tensor fascia 
latae muscle release is very effective to maintain 
the prolonged standing and help in relieving back 
pain21-25.

 CONCLUSION

The study concluded that the both treatment 
strategies were turned out to be equally effective in 
improving the pain and disability of the patient with 
back pain and no statistical and clinical signifi-
cance has been reported to conclude that which 
one is more effective of the other. However it was 
noted from the study that the technique of release 
of the tensor fascia latae muscle is found to slightly 
more effective in reliving back pain in compare to 
the general physical therapy approach.
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INTRODUCTION

Most of the developed countries in the world are 
facing a major health problem of lower back pain. 
The term lower back pain is very wide and a large 
group of heterogeneous disorders of back are 
covered into this domain1. The pathology is found 
mainly in the discs and the vertebral joints of lumbar 
spine which are the main source of lower back pain 
in degenerative diseases of the vertebral region 
and sciatica which may cause due to ruptures in 
the posterior part of the annulus2. The occurrence of 
back pain rises from third decade of life till sixty 
years of age where women are more prone to 
develop this condition. A systemic review was 
conducted which includes 28 studies, provided 
evidences that the occurrence is 4.2% in individuals 
between 24 and 39 year old and 19.6% in between 
20 and 59 aged total prevalence in Brazilian older 
population was observed 25.4%3. 

Western world is also suffering from major back pain 
problems estimated that 60% to 90% is the life time 
prevalence whereas 15% to 42% is the point preva-
lence; approximately 5% is the annual incidence of 
back pain reported in 2002. According to NHIS out 
of a general population of 31,044 adult respon-
dents, 26.4% of respondents had at least low back 
pain lasting for a whole day in the past 3 months, 
13.8% neck pain was reported. Asian Americans 
had the lowest prevalence of low back pain as 
compare to American Indians and Alaska Natives.
According to another survey conducted by NHIS in 
the year 2002 on the British general population, 38% 
adults reported low back pain in one year and one 
third of them suffered from the back pain for more 
than four week during the periods of two decades 
thus soaring the prevalence disability due to low 
back pain exponentially among the Britain popula-
tion.

Researches also provided a significant evidence of 
having a causal relationship between the age and 
the occurrence of back pain4, other factors may 
include disc degeneration, herniaion of the disc, 
and osteoarthritis of the zygapophyseal joints, 
fractures of pars interarticularis, spondylolisthesis, 
ligamentous injury, trigger points of paravertebral  
and gluteus muscle5. 95% of low back pain caused 
in the natural population due to anxiety disorders 
whereas 54% of patients pain with depression. It is 
difficult to avoid these observations that most 
patients are completely recovered within a month 
in primary care centers Age, educational status, job 
satisfaction, psycho social factors, occupational 
factors and obesity are the factors that play an 
important role in the development of back pain. 
Associated symptoms in the lower limbs with low 
back pain results in disability6. Financial burden 
because of back pain in the United States both 
direct and indirect costs around $84.1 billion to 
$624.8 billion7. Conservative treatment such as phys-

ical therapy is the first choice of treatment for acute 
low back pain. Recommendations for rest, medica-
tion block injection and exercises are also 
performed by a physical therapist and strengthen-
ing exercises and stretching of different muscles 
such as hamstring and tensor fascia muscle8. 
Evidence suggests that a program activity based 
on grades system improves outcomes in sub-acute 
in low back pain whereas there is unclear evidence 
for other types of exercise .Exercise therapy is very 
useful as either no treatment or other conservative 
treatments in acute low back pain.  Physical thera-
py, the conservative treatment is the first choice of 
treatment for acute low back pain. Recommenda-
tions for rest, medication block injection and 
Williams exercises are also performed by a physical 
therapist and Strengthening exercises and stretch-
ing of different muscles such as hamstring and 
tensor fascia muscle are very effective in back 
muscle for relieving pain .

By stretching the tensor fascia latae muscle expan-
sions of the capillaries which increase the blood 
supply thus reducing the metabolites and providing 
sufficient oxygen to the muscle cell reduced pain 
and improve range of motion9. There is need to 
explore the effectiveness of tensor fascia latae 
release in low back pain because there is no study 
done in Pakistan.

This study was conducted in Physiotherapy Depart-
ment of Inje University, Korea in 2017 about Tensor 
fascia latae (TFL) muscle increases the pelvis and 
hip range of motion and it reported to decrease the 
back pain. Thus the reason of this research was to 
investigate the effects of static stretching using a 
load on TFL muscle in patients with back pain10.

A study conducted in Rehabilitation Support 
Research Institute in Japan. They studied that the 
chronic lower back pain patients who have no 
neurological sign and symptoms in the lower 
extremity, performing DS of the TFLM and hamstrings 
can result in an instant good development of 
posture and gait. This study assumes that the 
degree of tension on the TFLM may indirectly effect 
the muscle tension of the muscle groups that 
surround the thigh. TFLM had an instant result on 
acute back pain. DS of the TFLM not only has an 
instant result on acute, non-specific back pain, but 
also has durable long lasting results11.

Gottschalk FR studied different patient with lower 
back pain, whereas, an experimental group and 
control group was measured through VAS and he 
concluded that the trial group showed major 
change in VAS. Hence static stretching using a load 
can be actively utilized for back pain patients with 
shortened Tensor fascia latae muscle12.

A study was conducted in Department of Physical 
Therapy, Yonsei University, Wonju, South Korea. A 

previous study demonstrated that use of a pressure 
biofeedback unit (Chattanooga Group, Inc, Hixson, 
TN) during SHA could decrease quadratus lumbo-
rum activity and increase Gluteus medius activity. 
However, there is no reported method to avoid 
excessive TFL muscle activity. When the TFL is 
activated to compensate for a weak Gluteus 
medius, the TFL may become dominant, compared 
with the Gluteus medius, from repeated use. A dom-
inant TFL can contribute to pain in the hips, in the 
lower back13.

In the existing clinical practices to select the best 
favorable intervention for low back pain, there are 
no clear evidence-based guidelines suggested for 
the health practitioners as what intervention is more 
beneficial for the management of low back pain. 
Only on a weak base tensor fascia muscle release in 
lower back pain is preferred. A randomized 
controlled trial was conducted to evaluate the 
effectiveness of hip abductors including tensor 
fascia latae muscle release on back pain and 
improve evidence of physical therapy practice in 
Pakistan.

METHODOLOGY

All subjects was assessed by the senior physical 
therapist and trigger point was released by giving 
ischemic compression for 90 seconds, after 
ischemic compression stretch was applied to the 
muscle for 2 minutes and 5 minutes cryotherapy was 
given at the end. Back pain was assessed by using 
VAS scale before and after treatment. Each patient 
received three treatment sessions per week.

Study Design
Randomized Controlled Trial

Sample Size
A sample size of 80 was calculated using a preva-
lence of back pain from study conducted at Lahore 
Pakistan Titled as “Prevalence and Risk Factors of 
Low Back Pain Among the Office Workers of King 
Edward Medical University Lahore, Pakistan” 

Data Collection
The procedure of lower back pain was briefly 
described to the concerned patients and a written 
consent was taken from them for research purpose. 
All subjects were assessed using assessment Perfor-
ma. Pain intensity was assessed using (VAS 0-10). VAS 
is reliable and valid model for measurement of pain.

Study Setting
• Physiotherapy Department, Tertiary care Hospital.

Data analysis 
To analyze the qualitative data SPSS 21 version was 
used to calculate the variables. Moreover, 

Non-parametric tests were used to find out the 
differences between control group and case study 
group.

Sampling Techniques
• Simple random sampling.
The data was collected through sampling tech-
nique which divided the sample size into two groups 
randomly by software and that was marked by “0” 
as a control group and “1” as a case group. Further-
more, the control group received tensor fascia 
exercise. Whereas, the case group didn’t receive 
tensor fascia exercises but was given other back 
exercises for collecting the data.

Study Duration
3 months.

Inclusion Criteria
• Both males and females patients.
• Patient having back pain in this study.
• Patient is active walk without assistive device14.

Exclusion Criteria 
• Diabetes mellitus,
• Hypertension,   
• Dementia or cognitive impairment,
• Neurological disorder, 
• Permanent lower-limb sensory loss14.

Ethical Consideration  
Data kept secret and was secured.
All information of study must be secret in computer 
software. All information kept confidential. Every 
patient has right to quite the research at any time. 
No harmful effects of this research to the patient. 
Every patient was treated equally in this research.

RESULTS

Total 80 patients were evaluated to determine the 
pre-and post-treatment on Visual Analog Scale and 
ODI score for related symptoms in tertiary care 
hospital. They all are randomized enrolled and 
divided into two groups. Total 38 patients were male 
and 42 female patients with the mean age of 32.08 
± SD 8.22 (range 21-60 years) were enrolled. Gender 
distribution of the patient is shown in figure 1

All patients out of 80 were present to be reevaluat-
ed after the treatment session. 40 patients in the first 
group that was General treatment and 40 patients 
in the second group that was Tensor fasciea latae 
release technique. All the participants in group A 
and in group B were examined before the treat-
ment and after the treatment sessions at physiother-
apy department under the supervision of physio-
therapist. The pre and the post treatment effect on 
VAS and ODI is shown in figure 2 and 3 respectively.

The result obtained from the study revealed that the 
pain of the patient was not significantly reduced in 
both the group with P<0.205 for group A and 
P<0.399 for group B. However on Ostwestry disability 
Index, group A shows a significant improvement 
P<0.205 whereas for group B no such significant 
result has been obtained P<0.399.  It was however 
also noted while comparing both the group the 
post treatment mean value for pain on Visual 
Analog Sale and disability index value on Ostwestry 
disability index is improved in Group B patient. The 
improvement noticed in group B patient can be 
called a statistical improvement on the mean 
values obtained after the treatment as shown in 
figure 2 and 3 however the clinical outcome of both 
the treatment strategies was more or less equal.

 DISCUSSION

Low back pain is seriously frequent health problem 
and a main cause of disability that affects work 
performances and well-being15. A randomized 
controlled trail was conducted to evaluate the 
effect of tensor fascia latae muscle release and 
muscle exercises along with electrophysical agents 
in the treatment of low back pain. The study 
includes 80 patients who were diagnosed with low 
back pain including males and females without any 
serious pathology and contraindication.

In this study participant from both genders were 
selected. It was found to have higher ratio of male 
participants than female. Similarly in a systemic 
review, Buchbinder and colleagues confirmed that 
females suffered more than male16. However in the 
other study hoy d et al in 2014, the lower back pain 
is more common in males than females17.

The age group from 21 to 60 years was included in 
this study keeping in view some recent studies such 
Bulletin August 2016 states that as people aged 
65–74 are more prone to develop back pain18.

In this study oswestry low back pain disability ques-
tionnaire was used for the measurement of back 
pain where in the recent studies o. Hägg and 
colleagues states that the general function score, 
the Zung depression scale as well as oswestry low 
back pain disability questionnaire used to the mea-
suring of  back pain because of its good validity 
and reliability19.

In this current study subjects treated in both groups 
showed decreased in ODI at the end of treatment 
sessions whereas the experimental group (tensor 
fascia latae release on back pain) showed more 
decrease in ODI score as compared to control 
group (back strengthening exercises) it is supported 
by conclusion of  Ulin A and colleagues  conducted 
a study in 2013  which revealed that  weak hip 
abductor muscles  reduce the movement of  the 
hip joint due to restricted hip movement can cause  
knee, hip, and  back pain strengthening of the hip 
abductors especially tensor fascia latae muscle 
help in reducing the back pain20.

Current study subjects treated in both groups 
showed decreased in ODI at the end of treatment 
sessions whereas the experimental group (tensor 
fascia latae release on back pain) showed more 
decrease in ODI score as compared to control 
group (back strengthening exercises). no  evidence 
is present studies regarding comparison between 
these two techniques but the findings of present 
study reduction in pain level, as quantified by ODI 
,but the evidence regarding the importance of  
tensor fascia latae shows significant pain relief and 
help in better walking pattern as in Gottschalk 
Frand et al conducted a study in which the tensor 

INTRODUCTION

Gross Motor Function Measure (GMFM) score is a 
consistent, accurate, safe and sensitive instrument, 
to assess the gross motor skill in children with cere-
bral palsy1. The extent has been generally used in 
research and by other rehabilitation specialist to 
evaluate the gross motor function2. Both GMFM 
sheets are   useful to find changes over time as in CP 
children of gross motor function. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2. A well trained physical 
therapist applies GMFM when a child is asked to 
perform certain tasks in particular environment, the 
therapist observes those tasks and the best ability is 
noted3.

Assessment of motor skill is necessary to evaluate 
and modify treatment plan to improve the 
outcomes in children with CP. GMFM measure 66 
and original 88 items version are suggested to 
evaluate the motor capabilities on the basis of 
activity in CP4. GMFM 66 has an additional advan-
tage of being time efficient where it takes approxi-
mately 45 minutes of duration to complete the 
evaluation1,4.

The GMFM contains 88 items which is divided into 5 
Dimensions (a) sitting (20 items) (b) Lying and rolling 
(17 items) (c) walking, running and jumping (24 
items) (d) crawling and kneeling (14 items) (e) 
standing (13 items)1,2. 

Score of each item has four points ranging from 0 to 
3; where in 0 child is not able to initiate any activity 
or a task, Score of “1 and 2” shows limited perfor-
mance, activity or a task Score “3” denotes (com-
plete) in which child is able to perform 100% activity 
or a task . GMFM, a functional classification system, 
reports self-directed movements and measures 
results of interventions that are widely utilized4.

Cerebral palsy is a spectrum of disorder that com-
promises the person’s capability to maintain 
posture and balance5. A CP child experiences 
motor deficits like reduced strength, decrease ROM 
and increased spasticity6. Children with CP faces 
difficulty during walking, slow to rolling over, sitting, 
and crawling5. These deficits restrict the children 
from performing motor movements hence hinder-
ing ADLs6 making them more prone to develop 
deformities as are at risk to produce contractures 
due to reduced active movements7. Down 
syndrome is one of the common CNS disorder 
presenting with psychomotor activity of child and 
motor developmental delay8,9. Abnormal muscle 
tone, lax joints and tendons are a few reasons of 
motor delay in Down’s syndrome children8. Litera-
ture reveals that GMFM 88 has been a reliable tool 
used for the evaluation of Down syndrome8 but 
familiar environment is required for assessment to 
facilitate the production of task8. Salvali M et al 

concluded that GMFM-88 contributed a more 
appropriate measure in gross motor function of 
children with Cerebral palsy and Cerebral visual 
impairement9. 

GMFM -66 has been considered as an advanced 
form of gross motor function measure10. Both GMFM 
score sheet are reliable instruments for assessing the 
functional activities of gross motor among CP 
child10.

Recently several studies has been investigated to 
show the effects of different physical therapy 
frequency based on neurodevelopmental therapy 
on gross motor functions using GMFM as a measur-
ing tool. A study conducted by Park EY 2016, on 161 
CP children in South Korea for 1 year using the NDT 
physical therapy treatment protocol and measured 
by GMFM for crawling, kneeling, standing walking, 
running, jumping and rolling11. Later on Park EY in 
2017 conducted another study aiming to investi-
gate the effectiveness of NDT treatment based 
physical therapy on muscle tone, strength and 
spasticity considering GMFM as their assessment 
tool among 175 children (88 diplegic and 78 quadri-
plegia). 

Researches have shown strong evidences regard-
ing Neurodevelopment treatment (NDT), as an 
effective treatment protocol for children suffering 
from CP12, Developmental Delay and Down 
syndrome13. It regains normal activities by inhibiting 
muscular tone and unusual posture and reflex. 
Physical therapy based on neurodevelopment 
treatment is highly successful in enhancing gross 
motor functions as well as reducing spasticity12. The 
object of NDT is to prevent abnormal movement 
and posture by inhibiting reflexes. NDT is a patient 
specific treatment protocol in which therapist 
perform task related movement and postures7. 246 
children with CP has shown significant results in using 
GMFM-88 scores as an assessment tool14. Jooyeon K 
2017 assessed the functional improvement after 
four weeks GMFM 88 item based training in CP 
children and diving into 3 age groups where CP 
children aged < 24 showed the most functional 
improvements after training on GMFM 88 scores 
revealing its importance to be implemented at the 
rehabilitation centers14.

METHODOLOGY

Inclusion criteria
• Age 1 year to 12 years.
• Known cases of cerebral palsy14, Down syndrome 
and Developmental Delay13.
• Cerebral palsy with hemiplegic and diplegic14.

Exclusion criteria14

• Age greater than 12 years and less than 1 year.

• Cerebral palsy with quadriplegia.
• Surgical history of brain.
• Children with spinal muscular atrophies.

Research design
Experimental study design.

Sampling technique
Non probability, convenience sampling technique.

Sample size
40 known cases of Cerebral Palsy, Down syndrome 
and Developmental Delay.

Study settings
Study was conducted at Outpatient Department of 
special child rehabilitation centers 

Study duration 
Four months

Data Collection Procedure
This study was conducted on 40 participants includ-
ing both genders, children of age 1 to 12 years. 
Participants were known case of Cerebral Palsy, 
Down Syndrome and Developmental Delay. The 
consent was taken from subject’s parents/ guard-
ian before participation into this research. Partici-
pants were divided into two groups. Group A com-
prises of children with Cerebral Palsy receiving NDT 
protocol for 4 months; were assessed pre and post 
via GMFM 66 whereas Group B comprises of 
children with Down Syndrome and Developmental 
Delay receiving the similar treatment protocols; 
were assessed pre and post via GMFM 88. Each 
treatment session was of 45 minutes, 3 days in a 
week for 4 months.

Data Analysis Procedure
Data was analyzed on SPSS version 20. Standard 
deviation, mean and median was calculated. T-test 
was used to find level of significance. GMFM score 
sheets were used for assessing motor function 
before and after 4 months of NDT.

Ethical consideration
Consent forms were received from the guard-
ians/parents. A secluded area was provided to the 
participants and study was explained in detail to 
parents. Assurance of confidentiality of data was 
given.

RESULTS

Out of 40 participants 22 children were CP whereas 

18 were Developmental Delay and Down syndrome 
(Figure 1). 

The pre-post mean of GMFM 88 score sheet was 
43.25 +25.40 and 50.79 +25.61. On the other hand 
the pre-post mean of GMFM 66 score sheet was 
45.2 +9.47 and 49.63 +11.3 respectively. The T-test 
was applied, the result shows significant improve-
ment in motor skills of both groups with the P-value 
(P<0.05) of pre-post GMFM 66 and (P<0.03) of 
pre-post GMFM-88.

The mean of GMFM 88 and 66 (Graph I & II) were 
increased after intervention thus showing that NDT 
has positive effects on GMFM scoring specifically on 
GMFM-88.

Figure-1 shows distribution of sample size;
18 GMFM-88 Score Sheets and 22 GMFM-66 Score 
Sheets.

Graph 1 pre-post mean of GMFM-88 score sheets

Graph 2 pre-post mean of GMFM-66 Score sheet

DISCUSSION

Neuro-Rehabilitation techniques and physical 
therapy are the important elements in the treat-
ment of children with different neurological disor-
ders. The most important goal in the treatment for 
children with motor dysfunction is to improve Gross 
motor functions15.

This study has demonstrated that when Neuro-De-
velopmental Therapy is given to children with cere-
bral palsy12, Developmental delay and Down 
syndrome, their motor functions improves on GMFM 
score sheets13.

In a review done by Alotaibi et al suggests that to 
investigate changes in Gross motor functions in 
children with neurological dysfunctions, the effec-
tive outcome tool is GMFM score sheet16. 

Almeid KM et al and Labaf S et al in their study 
stated that the GMFM score is an accurate and 
Gold standard tool which is used to assess the gross 
motor function in children with motor dysfunctions. 
Both GMFM score sheets are useful as an outcome 
measure to find changes in gross motor functions of 
children with motor disabilities. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2 which supported the results 
of this study as we used GMFM score sheets to find 
improvement in motor skills of the children with 
different neurological disorders having motor 
dysfunctions.

Malak R et al and Lee HS et al, both studied about 
GMFM and stated that GMFM 88 is for children with 
Down syndrome and other motor disabilities while 
the GMFM 66 is for the children with CP8,10. Lee HS 
further stated that GMFM -66 is an advanced form 
of GMFM but both GMFM-66 and GMFM-88 are 
reliable instruments for assessing the functional 
activities of gross motor among CP, DD and DS 
children10.

Park EY et al told us about the disease that is cere-
bral palsy and further stated that cerebral palsy is a 
neuronal disorder which means problem with brain 
and it also includes problems with muscles and 
restrict their functions6. The major goal of rehabilita-
tion in neurologically disable children is to decrease 
the rate of disability and improve motor functions 
which encourage social participation and indepen-
dence17.

Park EY and Kim WH further discussed about, Physi-
cal therapy in CP focuses on the development of 
these gross motor functions so that the patient can 
perform ADLs independently12. Neurodevelopment 
therapy include static lengthen in muscles of lower 
limb, helps in decreases the tightness of the 
muscles, also ease the movement2. Lee KH et al said 
that intensive neurodevelopment treatment (NDT) 
remarkably improves GMFM in children with Devel-
opmental delay. Not only this, Intensive NDT also 
retained this improvement in GMFM scale13.

Study by Tekin F et al concluded that in diplegic 
and hemiplegic Cerebral palsy children, 8 weeks of 
NDT has a significant role in improving postural 
control18.Another study by Ari G on Bobath (NDT) 
techniques on children with spastic bilateral CP. He 
concluded that motor skills of the children improved 
after NDT intervention19.

Furthermore, Tupimai T et al analyze the quick 
outcome of the mixture of whole body vibration 
(WBV), passive muscle stretching (PMS), balance 
and strength in spasticity cerebral palsy patient. 
Positive result shown after the six week session of the 
treatment on the Ashworth scale of spasticity, 
improvement were found on the balance scale of 
children. The static stretching of the muscle 
performed which has shown improvement in the 
stiffness of the muscles and also increased the 
strength of the muscle in the CP child20.

McLean B et al worked on sense training and they 
stated in their research that, the neurosci-
ence-based Sense intervention is given to the treat-
ment subject, the result of this treatment is to 
enhance the achievement of the object by the use 
of the bimanual extremities, and the sense of the 
relative position of their own body parts. The essen-
tial objective of this study was to make usefulness of 
applying the neuroscience-based Sense interven-
tion on children with cerebral palsy and Down 

syndrome. The outcome show significant develop-
ment in sensation of pressure, pain, warmth, treat-
ment improved in motor functionality and also 
effective in developing daily living activities in hemi-
plegic cerebral palsy and Down syndrome21. This 
shows that sensory training is also important in 
improving motor functions in children with motor 
dysfunctions.

Early physical therapy is important in children with 
neurological disorders which is directed according 
to the condition of patients22. Researches have 
shown that children with motor dysfunction can 
improve with physical therapy interventions23.

NDT intervention is beneficial in improving the 
GMFM after treatment and also effective in devel-
oping activities of daily living in CP child2. Lewis and 
Jessica in their research assessed that, gait speed 
and distance is greatly increased after a 6 minute 
walk test when applied on 12 years old spastic 
diplegic child for 20 weeks24. After 20 weeks of 
program the child exhibits little differences on 
GMFM 66 and GMFM 88 total score24. With the result 
from following study, this study supported that Diple-
gic CP of age 12 can respond to NDT effectively.  
The result of another research shows that ADLs and 
motor functions are significantly improved in CP 
after KT application especially in mild to moderate 
CP. However KT shows less effective changes in 
diplegic and hemiplegic CP22 as NDT is highly effec-
tive in Hemiplegic and Diplegic CP.

In a systemic review done by Dewar R about differ-
ent interventions for improving motor and postural 
control of children with neurological dysfunctions. 
NDT improves standing, walking, running and 
postural control25. Similarly in our study NDT has 
significant effects on motor skills of children with 
Cerebral Palsy, Down syndrome and Developmen-
tal delay.

The limitation in the following study is some partici-
pants were excluded during the study because of 
many conditions like botulinum injection, surgery 
and pneumonia which may affect GMFM scores. 
Although GMFM is an effective tool, it is also time 
consuming and complex to analyze. In previous 
studies about Neuro-Developmental Therapy had 
been published with a follow-up of more than 4 
months. Our study is supposed to have a significant 
role after 4 months effects of Neuro-developmental 
therapy. Therefore, further follow up researches 
should be organized to confirm the long and short 
term effects of different interventions in improving 
motor skills.

CONCLUSION

This study concluded that there is significant 

improvement in motor skills of children with Down 
syndrome and Developmental Delay after 4 months 
of Neuro-Developmental Therapy measured on 
GMFM 88 score before and after intervention com-
pared with children with Cerebral palsy after similar 
treatment protocol on GMFM-66.
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fasciae latae muscle has the most important 
purpose of balancing the weight of the body and 
the non-weight-bearing leg during walking 
because of tensor fascia latae muscle provide the 
spinal stability and provide the greater relief of 
back pain12.

In the present study tensor fascia latae muscle 
release on back pain superior over the group of 
back strengthening exercises because there is 
strong relation of tensor fascia latae muscle and the 
fatigue of back pain as the study conducted by 
Viggiani and colleagues state that the interaction 
between low back pain developed from 
prolonged standing and fatigue of the hip abduc-
tors muscle group espacially tensor fascia latae 
muscle. In this study 40 patients included 20 male 
and 20 females. Study proves that tensor fascia 
latae muscle release is very effective to maintain 
the prolonged standing and help in relieving back 
pain21-25.

 CONCLUSION

The study concluded that the both treatment 
strategies were turned out to be equally effective in 
improving the pain and disability of the patient with 
back pain and no statistical and clinical signifi-
cance has been reported to conclude that which 
one is more effective of the other. However it was 
noted from the study that the technique of release 
of the tensor fascia latae muscle is found to slightly 
more effective in reliving back pain in compare to 
the general physical therapy approach.
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INTRODUCTION

Most of the developed countries in the world are 
facing a major health problem of lower back pain. 
The term lower back pain is very wide and a large 
group of heterogeneous disorders of back are 
covered into this domain1. The pathology is found 
mainly in the discs and the vertebral joints of lumbar 
spine which are the main source of lower back pain 
in degenerative diseases of the vertebral region 
and sciatica which may cause due to ruptures in 
the posterior part of the annulus2. The occurrence of 
back pain rises from third decade of life till sixty 
years of age where women are more prone to 
develop this condition. A systemic review was 
conducted which includes 28 studies, provided 
evidences that the occurrence is 4.2% in individuals 
between 24 and 39 year old and 19.6% in between 
20 and 59 aged total prevalence in Brazilian older 
population was observed 25.4%3. 

Western world is also suffering from major back pain 
problems estimated that 60% to 90% is the life time 
prevalence whereas 15% to 42% is the point preva-
lence; approximately 5% is the annual incidence of 
back pain reported in 2002. According to NHIS out 
of a general population of 31,044 adult respon-
dents, 26.4% of respondents had at least low back 
pain lasting for a whole day in the past 3 months, 
13.8% neck pain was reported. Asian Americans 
had the lowest prevalence of low back pain as 
compare to American Indians and Alaska Natives.
According to another survey conducted by NHIS in 
the year 2002 on the British general population, 38% 
adults reported low back pain in one year and one 
third of them suffered from the back pain for more 
than four week during the periods of two decades 
thus soaring the prevalence disability due to low 
back pain exponentially among the Britain popula-
tion.

Researches also provided a significant evidence of 
having a causal relationship between the age and 
the occurrence of back pain4, other factors may 
include disc degeneration, herniaion of the disc, 
and osteoarthritis of the zygapophyseal joints, 
fractures of pars interarticularis, spondylolisthesis, 
ligamentous injury, trigger points of paravertebral  
and gluteus muscle5. 95% of low back pain caused 
in the natural population due to anxiety disorders 
whereas 54% of patients pain with depression. It is 
difficult to avoid these observations that most 
patients are completely recovered within a month 
in primary care centers Age, educational status, job 
satisfaction, psycho social factors, occupational 
factors and obesity are the factors that play an 
important role in the development of back pain. 
Associated symptoms in the lower limbs with low 
back pain results in disability6. Financial burden 
because of back pain in the United States both 
direct and indirect costs around $84.1 billion to 
$624.8 billion7. Conservative treatment such as phys-

ical therapy is the first choice of treatment for acute 
low back pain. Recommendations for rest, medica-
tion block injection and exercises are also 
performed by a physical therapist and strengthen-
ing exercises and stretching of different muscles 
such as hamstring and tensor fascia muscle8. 
Evidence suggests that a program activity based 
on grades system improves outcomes in sub-acute 
in low back pain whereas there is unclear evidence 
for other types of exercise .Exercise therapy is very 
useful as either no treatment or other conservative 
treatments in acute low back pain.  Physical thera-
py, the conservative treatment is the first choice of 
treatment for acute low back pain. Recommenda-
tions for rest, medication block injection and 
Williams exercises are also performed by a physical 
therapist and Strengthening exercises and stretch-
ing of different muscles such as hamstring and 
tensor fascia muscle are very effective in back 
muscle for relieving pain .

By stretching the tensor fascia latae muscle expan-
sions of the capillaries which increase the blood 
supply thus reducing the metabolites and providing 
sufficient oxygen to the muscle cell reduced pain 
and improve range of motion9. There is need to 
explore the effectiveness of tensor fascia latae 
release in low back pain because there is no study 
done in Pakistan.

This study was conducted in Physiotherapy Depart-
ment of Inje University, Korea in 2017 about Tensor 
fascia latae (TFL) muscle increases the pelvis and 
hip range of motion and it reported to decrease the 
back pain. Thus the reason of this research was to 
investigate the effects of static stretching using a 
load on TFL muscle in patients with back pain10.

A study conducted in Rehabilitation Support 
Research Institute in Japan. They studied that the 
chronic lower back pain patients who have no 
neurological sign and symptoms in the lower 
extremity, performing DS of the TFLM and hamstrings 
can result in an instant good development of 
posture and gait. This study assumes that the 
degree of tension on the TFLM may indirectly effect 
the muscle tension of the muscle groups that 
surround the thigh. TFLM had an instant result on 
acute back pain. DS of the TFLM not only has an 
instant result on acute, non-specific back pain, but 
also has durable long lasting results11.

Gottschalk FR studied different patient with lower 
back pain, whereas, an experimental group and 
control group was measured through VAS and he 
concluded that the trial group showed major 
change in VAS. Hence static stretching using a load 
can be actively utilized for back pain patients with 
shortened Tensor fascia latae muscle12.

A study was conducted in Department of Physical 
Therapy, Yonsei University, Wonju, South Korea. A 

previous study demonstrated that use of a pressure 
biofeedback unit (Chattanooga Group, Inc, Hixson, 
TN) during SHA could decrease quadratus lumbo-
rum activity and increase Gluteus medius activity. 
However, there is no reported method to avoid 
excessive TFL muscle activity. When the TFL is 
activated to compensate for a weak Gluteus 
medius, the TFL may become dominant, compared 
with the Gluteus medius, from repeated use. A dom-
inant TFL can contribute to pain in the hips, in the 
lower back13.

In the existing clinical practices to select the best 
favorable intervention for low back pain, there are 
no clear evidence-based guidelines suggested for 
the health practitioners as what intervention is more 
beneficial for the management of low back pain. 
Only on a weak base tensor fascia muscle release in 
lower back pain is preferred. A randomized 
controlled trial was conducted to evaluate the 
effectiveness of hip abductors including tensor 
fascia latae muscle release on back pain and 
improve evidence of physical therapy practice in 
Pakistan.

METHODOLOGY

All subjects was assessed by the senior physical 
therapist and trigger point was released by giving 
ischemic compression for 90 seconds, after 
ischemic compression stretch was applied to the 
muscle for 2 minutes and 5 minutes cryotherapy was 
given at the end. Back pain was assessed by using 
VAS scale before and after treatment. Each patient 
received three treatment sessions per week.

Study Design
Randomized Controlled Trial

Sample Size
A sample size of 80 was calculated using a preva-
lence of back pain from study conducted at Lahore 
Pakistan Titled as “Prevalence and Risk Factors of 
Low Back Pain Among the Office Workers of King 
Edward Medical University Lahore, Pakistan” 

Data Collection
The procedure of lower back pain was briefly 
described to the concerned patients and a written 
consent was taken from them for research purpose. 
All subjects were assessed using assessment Perfor-
ma. Pain intensity was assessed using (VAS 0-10). VAS 
is reliable and valid model for measurement of pain.

Study Setting
• Physiotherapy Department, Tertiary care Hospital.

Data analysis 
To analyze the qualitative data SPSS 21 version was 
used to calculate the variables. Moreover, 

Non-parametric tests were used to find out the 
differences between control group and case study 
group.

Sampling Techniques
• Simple random sampling.
The data was collected through sampling tech-
nique which divided the sample size into two groups 
randomly by software and that was marked by “0” 
as a control group and “1” as a case group. Further-
more, the control group received tensor fascia 
exercise. Whereas, the case group didn’t receive 
tensor fascia exercises but was given other back 
exercises for collecting the data.

Study Duration
3 months.

Inclusion Criteria
• Both males and females patients.
• Patient having back pain in this study.
• Patient is active walk without assistive device14.

Exclusion Criteria 
• Diabetes mellitus,
• Hypertension,   
• Dementia or cognitive impairment,
• Neurological disorder, 
• Permanent lower-limb sensory loss14.

Ethical Consideration  
Data kept secret and was secured.
All information of study must be secret in computer 
software. All information kept confidential. Every 
patient has right to quite the research at any time. 
No harmful effects of this research to the patient. 
Every patient was treated equally in this research.

RESULTS

Total 80 patients were evaluated to determine the 
pre-and post-treatment on Visual Analog Scale and 
ODI score for related symptoms in tertiary care 
hospital. They all are randomized enrolled and 
divided into two groups. Total 38 patients were male 
and 42 female patients with the mean age of 32.08 
± SD 8.22 (range 21-60 years) were enrolled. Gender 
distribution of the patient is shown in figure 1

All patients out of 80 were present to be reevaluat-
ed after the treatment session. 40 patients in the first 
group that was General treatment and 40 patients 
in the second group that was Tensor fasciea latae 
release technique. All the participants in group A 
and in group B were examined before the treat-
ment and after the treatment sessions at physiother-
apy department under the supervision of physio-
therapist. The pre and the post treatment effect on 
VAS and ODI is shown in figure 2 and 3 respectively.

The result obtained from the study revealed that the 
pain of the patient was not significantly reduced in 
both the group with P<0.205 for group A and 
P<0.399 for group B. However on Ostwestry disability 
Index, group A shows a significant improvement 
P<0.205 whereas for group B no such significant 
result has been obtained P<0.399.  It was however 
also noted while comparing both the group the 
post treatment mean value for pain on Visual 
Analog Sale and disability index value on Ostwestry 
disability index is improved in Group B patient. The 
improvement noticed in group B patient can be 
called a statistical improvement on the mean 
values obtained after the treatment as shown in 
figure 2 and 3 however the clinical outcome of both 
the treatment strategies was more or less equal.

 DISCUSSION

Low back pain is seriously frequent health problem 
and a main cause of disability that affects work 
performances and well-being15. A randomized 
controlled trail was conducted to evaluate the 
effect of tensor fascia latae muscle release and 
muscle exercises along with electrophysical agents 
in the treatment of low back pain. The study 
includes 80 patients who were diagnosed with low 
back pain including males and females without any 
serious pathology and contraindication.

In this study participant from both genders were 
selected. It was found to have higher ratio of male 
participants than female. Similarly in a systemic 
review, Buchbinder and colleagues confirmed that 
females suffered more than male16. However in the 
other study hoy d et al in 2014, the lower back pain 
is more common in males than females17.

The age group from 21 to 60 years was included in 
this study keeping in view some recent studies such 
Bulletin August 2016 states that as people aged 
65–74 are more prone to develop back pain18.

In this study oswestry low back pain disability ques-
tionnaire was used for the measurement of back 
pain where in the recent studies o. Hägg and 
colleagues states that the general function score, 
the Zung depression scale as well as oswestry low 
back pain disability questionnaire used to the mea-
suring of  back pain because of its good validity 
and reliability19.

In this current study subjects treated in both groups 
showed decreased in ODI at the end of treatment 
sessions whereas the experimental group (tensor 
fascia latae release on back pain) showed more 
decrease in ODI score as compared to control 
group (back strengthening exercises) it is supported 
by conclusion of  Ulin A and colleagues  conducted 
a study in 2013  which revealed that  weak hip 
abductor muscles  reduce the movement of  the 
hip joint due to restricted hip movement can cause  
knee, hip, and  back pain strengthening of the hip 
abductors especially tensor fascia latae muscle 
help in reducing the back pain20.

Current study subjects treated in both groups 
showed decreased in ODI at the end of treatment 
sessions whereas the experimental group (tensor 
fascia latae release on back pain) showed more 
decrease in ODI score as compared to control 
group (back strengthening exercises). no  evidence 
is present studies regarding comparison between 
these two techniques but the findings of present 
study reduction in pain level, as quantified by ODI 
,but the evidence regarding the importance of  
tensor fascia latae shows significant pain relief and 
help in better walking pattern as in Gottschalk 
Frand et al conducted a study in which the tensor 

INTRODUCTION

Gross Motor Function Measure (GMFM) score is a 
consistent, accurate, safe and sensitive instrument, 
to assess the gross motor skill in children with cere-
bral palsy1. The extent has been generally used in 
research and by other rehabilitation specialist to 
evaluate the gross motor function2. Both GMFM 
sheets are   useful to find changes over time as in CP 
children of gross motor function. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2. A well trained physical 
therapist applies GMFM when a child is asked to 
perform certain tasks in particular environment, the 
therapist observes those tasks and the best ability is 
noted3.

Assessment of motor skill is necessary to evaluate 
and modify treatment plan to improve the 
outcomes in children with CP. GMFM measure 66 
and original 88 items version are suggested to 
evaluate the motor capabilities on the basis of 
activity in CP4. GMFM 66 has an additional advan-
tage of being time efficient where it takes approxi-
mately 45 minutes of duration to complete the 
evaluation1,4.

The GMFM contains 88 items which is divided into 5 
Dimensions (a) sitting (20 items) (b) Lying and rolling 
(17 items) (c) walking, running and jumping (24 
items) (d) crawling and kneeling (14 items) (e) 
standing (13 items)1,2. 

Score of each item has four points ranging from 0 to 
3; where in 0 child is not able to initiate any activity 
or a task, Score of “1 and 2” shows limited perfor-
mance, activity or a task Score “3” denotes (com-
plete) in which child is able to perform 100% activity 
or a task . GMFM, a functional classification system, 
reports self-directed movements and measures 
results of interventions that are widely utilized4.

Cerebral palsy is a spectrum of disorder that com-
promises the person’s capability to maintain 
posture and balance5. A CP child experiences 
motor deficits like reduced strength, decrease ROM 
and increased spasticity6. Children with CP faces 
difficulty during walking, slow to rolling over, sitting, 
and crawling5. These deficits restrict the children 
from performing motor movements hence hinder-
ing ADLs6 making them more prone to develop 
deformities as are at risk to produce contractures 
due to reduced active movements7. Down 
syndrome is one of the common CNS disorder 
presenting with psychomotor activity of child and 
motor developmental delay8,9. Abnormal muscle 
tone, lax joints and tendons are a few reasons of 
motor delay in Down’s syndrome children8. Litera-
ture reveals that GMFM 88 has been a reliable tool 
used for the evaluation of Down syndrome8 but 
familiar environment is required for assessment to 
facilitate the production of task8. Salvali M et al 

concluded that GMFM-88 contributed a more 
appropriate measure in gross motor function of 
children with Cerebral palsy and Cerebral visual 
impairement9. 

GMFM -66 has been considered as an advanced 
form of gross motor function measure10. Both GMFM 
score sheet are reliable instruments for assessing the 
functional activities of gross motor among CP 
child10.

Recently several studies has been investigated to 
show the effects of different physical therapy 
frequency based on neurodevelopmental therapy 
on gross motor functions using GMFM as a measur-
ing tool. A study conducted by Park EY 2016, on 161 
CP children in South Korea for 1 year using the NDT 
physical therapy treatment protocol and measured 
by GMFM for crawling, kneeling, standing walking, 
running, jumping and rolling11. Later on Park EY in 
2017 conducted another study aiming to investi-
gate the effectiveness of NDT treatment based 
physical therapy on muscle tone, strength and 
spasticity considering GMFM as their assessment 
tool among 175 children (88 diplegic and 78 quadri-
plegia). 

Researches have shown strong evidences regard-
ing Neurodevelopment treatment (NDT), as an 
effective treatment protocol for children suffering 
from CP12, Developmental Delay and Down 
syndrome13. It regains normal activities by inhibiting 
muscular tone and unusual posture and reflex. 
Physical therapy based on neurodevelopment 
treatment is highly successful in enhancing gross 
motor functions as well as reducing spasticity12. The 
object of NDT is to prevent abnormal movement 
and posture by inhibiting reflexes. NDT is a patient 
specific treatment protocol in which therapist 
perform task related movement and postures7. 246 
children with CP has shown significant results in using 
GMFM-88 scores as an assessment tool14. Jooyeon K 
2017 assessed the functional improvement after 
four weeks GMFM 88 item based training in CP 
children and diving into 3 age groups where CP 
children aged < 24 showed the most functional 
improvements after training on GMFM 88 scores 
revealing its importance to be implemented at the 
rehabilitation centers14.

METHODOLOGY

Inclusion criteria
• Age 1 year to 12 years.
• Known cases of cerebral palsy14, Down syndrome 
and Developmental Delay13.
• Cerebral palsy with hemiplegic and diplegic14.

Exclusion criteria14

• Age greater than 12 years and less than 1 year.

• Cerebral palsy with quadriplegia.
• Surgical history of brain.
• Children with spinal muscular atrophies.

Research design
Experimental study design.

Sampling technique
Non probability, convenience sampling technique.

Sample size
40 known cases of Cerebral Palsy, Down syndrome 
and Developmental Delay.

Study settings
Study was conducted at Outpatient Department of 
special child rehabilitation centers 

Study duration 
Four months

Data Collection Procedure
This study was conducted on 40 participants includ-
ing both genders, children of age 1 to 12 years. 
Participants were known case of Cerebral Palsy, 
Down Syndrome and Developmental Delay. The 
consent was taken from subject’s parents/ guard-
ian before participation into this research. Partici-
pants were divided into two groups. Group A com-
prises of children with Cerebral Palsy receiving NDT 
protocol for 4 months; were assessed pre and post 
via GMFM 66 whereas Group B comprises of 
children with Down Syndrome and Developmental 
Delay receiving the similar treatment protocols; 
were assessed pre and post via GMFM 88. Each 
treatment session was of 45 minutes, 3 days in a 
week for 4 months.

Data Analysis Procedure
Data was analyzed on SPSS version 20. Standard 
deviation, mean and median was calculated. T-test 
was used to find level of significance. GMFM score 
sheets were used for assessing motor function 
before and after 4 months of NDT.

Ethical consideration
Consent forms were received from the guard-
ians/parents. A secluded area was provided to the 
participants and study was explained in detail to 
parents. Assurance of confidentiality of data was 
given.

RESULTS

Out of 40 participants 22 children were CP whereas 

18 were Developmental Delay and Down syndrome 
(Figure 1). 

The pre-post mean of GMFM 88 score sheet was 
43.25 +25.40 and 50.79 +25.61. On the other hand 
the pre-post mean of GMFM 66 score sheet was 
45.2 +9.47 and 49.63 +11.3 respectively. The T-test 
was applied, the result shows significant improve-
ment in motor skills of both groups with the P-value 
(P<0.05) of pre-post GMFM 66 and (P<0.03) of 
pre-post GMFM-88.

The mean of GMFM 88 and 66 (Graph I & II) were 
increased after intervention thus showing that NDT 
has positive effects on GMFM scoring specifically on 
GMFM-88.

Figure-1 shows distribution of sample size;
18 GMFM-88 Score Sheets and 22 GMFM-66 Score 
Sheets.

Graph 1 pre-post mean of GMFM-88 score sheets

Graph 2 pre-post mean of GMFM-66 Score sheet

DISCUSSION

Neuro-Rehabilitation techniques and physical 
therapy are the important elements in the treat-
ment of children with different neurological disor-
ders. The most important goal in the treatment for 
children with motor dysfunction is to improve Gross 
motor functions15.

This study has demonstrated that when Neuro-De-
velopmental Therapy is given to children with cere-
bral palsy12, Developmental delay and Down 
syndrome, their motor functions improves on GMFM 
score sheets13.

In a review done by Alotaibi et al suggests that to 
investigate changes in Gross motor functions in 
children with neurological dysfunctions, the effec-
tive outcome tool is GMFM score sheet16. 

Almeid KM et al and Labaf S et al in their study 
stated that the GMFM score is an accurate and 
Gold standard tool which is used to assess the gross 
motor function in children with motor dysfunctions. 
Both GMFM score sheets are useful as an outcome 
measure to find changes in gross motor functions of 
children with motor disabilities. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2 which supported the results 
of this study as we used GMFM score sheets to find 
improvement in motor skills of the children with 
different neurological disorders having motor 
dysfunctions.

Malak R et al and Lee HS et al, both studied about 
GMFM and stated that GMFM 88 is for children with 
Down syndrome and other motor disabilities while 
the GMFM 66 is for the children with CP8,10. Lee HS 
further stated that GMFM -66 is an advanced form 
of GMFM but both GMFM-66 and GMFM-88 are 
reliable instruments for assessing the functional 
activities of gross motor among CP, DD and DS 
children10.

Park EY et al told us about the disease that is cere-
bral palsy and further stated that cerebral palsy is a 
neuronal disorder which means problem with brain 
and it also includes problems with muscles and 
restrict their functions6. The major goal of rehabilita-
tion in neurologically disable children is to decrease 
the rate of disability and improve motor functions 
which encourage social participation and indepen-
dence17.

Park EY and Kim WH further discussed about, Physi-
cal therapy in CP focuses on the development of 
these gross motor functions so that the patient can 
perform ADLs independently12. Neurodevelopment 
therapy include static lengthen in muscles of lower 
limb, helps in decreases the tightness of the 
muscles, also ease the movement2. Lee KH et al said 
that intensive neurodevelopment treatment (NDT) 
remarkably improves GMFM in children with Devel-
opmental delay. Not only this, Intensive NDT also 
retained this improvement in GMFM scale13.

Study by Tekin F et al concluded that in diplegic 
and hemiplegic Cerebral palsy children, 8 weeks of 
NDT has a significant role in improving postural 
control18.Another study by Ari G on Bobath (NDT) 
techniques on children with spastic bilateral CP. He 
concluded that motor skills of the children improved 
after NDT intervention19.

Furthermore, Tupimai T et al analyze the quick 
outcome of the mixture of whole body vibration 
(WBV), passive muscle stretching (PMS), balance 
and strength in spasticity cerebral palsy patient. 
Positive result shown after the six week session of the 
treatment on the Ashworth scale of spasticity, 
improvement were found on the balance scale of 
children. The static stretching of the muscle 
performed which has shown improvement in the 
stiffness of the muscles and also increased the 
strength of the muscle in the CP child20.

McLean B et al worked on sense training and they 
stated in their research that, the neurosci-
ence-based Sense intervention is given to the treat-
ment subject, the result of this treatment is to 
enhance the achievement of the object by the use 
of the bimanual extremities, and the sense of the 
relative position of their own body parts. The essen-
tial objective of this study was to make usefulness of 
applying the neuroscience-based Sense interven-
tion on children with cerebral palsy and Down 

syndrome. The outcome show significant develop-
ment in sensation of pressure, pain, warmth, treat-
ment improved in motor functionality and also 
effective in developing daily living activities in hemi-
plegic cerebral palsy and Down syndrome21. This 
shows that sensory training is also important in 
improving motor functions in children with motor 
dysfunctions.

Early physical therapy is important in children with 
neurological disorders which is directed according 
to the condition of patients22. Researches have 
shown that children with motor dysfunction can 
improve with physical therapy interventions23.

NDT intervention is beneficial in improving the 
GMFM after treatment and also effective in devel-
oping activities of daily living in CP child2. Lewis and 
Jessica in their research assessed that, gait speed 
and distance is greatly increased after a 6 minute 
walk test when applied on 12 years old spastic 
diplegic child for 20 weeks24. After 20 weeks of 
program the child exhibits little differences on 
GMFM 66 and GMFM 88 total score24. With the result 
from following study, this study supported that Diple-
gic CP of age 12 can respond to NDT effectively.  
The result of another research shows that ADLs and 
motor functions are significantly improved in CP 
after KT application especially in mild to moderate 
CP. However KT shows less effective changes in 
diplegic and hemiplegic CP22 as NDT is highly effec-
tive in Hemiplegic and Diplegic CP.

In a systemic review done by Dewar R about differ-
ent interventions for improving motor and postural 
control of children with neurological dysfunctions. 
NDT improves standing, walking, running and 
postural control25. Similarly in our study NDT has 
significant effects on motor skills of children with 
Cerebral Palsy, Down syndrome and Developmen-
tal delay.

The limitation in the following study is some partici-
pants were excluded during the study because of 
many conditions like botulinum injection, surgery 
and pneumonia which may affect GMFM scores. 
Although GMFM is an effective tool, it is also time 
consuming and complex to analyze. In previous 
studies about Neuro-Developmental Therapy had 
been published with a follow-up of more than 4 
months. Our study is supposed to have a significant 
role after 4 months effects of Neuro-developmental 
therapy. Therefore, further follow up researches 
should be organized to confirm the long and short 
term effects of different interventions in improving 
motor skills.

CONCLUSION

This study concluded that there is significant 

improvement in motor skills of children with Down 
syndrome and Developmental Delay after 4 months 
of Neuro-Developmental Therapy measured on 
GMFM 88 score before and after intervention com-
pared with children with Cerebral palsy after similar 
treatment protocol on GMFM-66.
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Ismail S et al. Effects of Tensor Facia Latae Muscle Release on Back Pain

fasciae latae muscle has the most important 
purpose of balancing the weight of the body and 
the non-weight-bearing leg during walking 
because of tensor fascia latae muscle provide the 
spinal stability and provide the greater relief of 
back pain12.

In the present study tensor fascia latae muscle 
release on back pain superior over the group of 
back strengthening exercises because there is 
strong relation of tensor fascia latae muscle and the 
fatigue of back pain as the study conducted by 
Viggiani and colleagues state that the interaction 
between low back pain developed from 
prolonged standing and fatigue of the hip abduc-
tors muscle group espacially tensor fascia latae 
muscle. In this study 40 patients included 20 male 
and 20 females. Study proves that tensor fascia 
latae muscle release is very effective to maintain 
the prolonged standing and help in relieving back 
pain21-25.

 CONCLUSION

The study concluded that the both treatment 
strategies were turned out to be equally effective in 
improving the pain and disability of the patient with 
back pain and no statistical and clinical signifi-
cance has been reported to conclude that which 
one is more effective of the other. However it was 
noted from the study that the technique of release 
of the tensor fascia latae muscle is found to slightly 
more effective in reliving back pain in compare to 
the general physical therapy approach.
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INTRODUCTION

Most of the developed countries in the world are 
facing a major health problem of lower back pain. 
The term lower back pain is very wide and a large 
group of heterogeneous disorders of back are 
covered into this domain1. The pathology is found 
mainly in the discs and the vertebral joints of lumbar 
spine which are the main source of lower back pain 
in degenerative diseases of the vertebral region 
and sciatica which may cause due to ruptures in 
the posterior part of the annulus2. The occurrence of 
back pain rises from third decade of life till sixty 
years of age where women are more prone to 
develop this condition. A systemic review was 
conducted which includes 28 studies, provided 
evidences that the occurrence is 4.2% in individuals 
between 24 and 39 year old and 19.6% in between 
20 and 59 aged total prevalence in Brazilian older 
population was observed 25.4%3. 

Western world is also suffering from major back pain 
problems estimated that 60% to 90% is the life time 
prevalence whereas 15% to 42% is the point preva-
lence; approximately 5% is the annual incidence of 
back pain reported in 2002. According to NHIS out 
of a general population of 31,044 adult respon-
dents, 26.4% of respondents had at least low back 
pain lasting for a whole day in the past 3 months, 
13.8% neck pain was reported. Asian Americans 
had the lowest prevalence of low back pain as 
compare to American Indians and Alaska Natives.
According to another survey conducted by NHIS in 
the year 2002 on the British general population, 38% 
adults reported low back pain in one year and one 
third of them suffered from the back pain for more 
than four week during the periods of two decades 
thus soaring the prevalence disability due to low 
back pain exponentially among the Britain popula-
tion.

Researches also provided a significant evidence of 
having a causal relationship between the age and 
the occurrence of back pain4, other factors may 
include disc degeneration, herniaion of the disc, 
and osteoarthritis of the zygapophyseal joints, 
fractures of pars interarticularis, spondylolisthesis, 
ligamentous injury, trigger points of paravertebral  
and gluteus muscle5. 95% of low back pain caused 
in the natural population due to anxiety disorders 
whereas 54% of patients pain with depression. It is 
difficult to avoid these observations that most 
patients are completely recovered within a month 
in primary care centers Age, educational status, job 
satisfaction, psycho social factors, occupational 
factors and obesity are the factors that play an 
important role in the development of back pain. 
Associated symptoms in the lower limbs with low 
back pain results in disability6. Financial burden 
because of back pain in the United States both 
direct and indirect costs around $84.1 billion to 
$624.8 billion7. Conservative treatment such as phys-

ical therapy is the first choice of treatment for acute 
low back pain. Recommendations for rest, medica-
tion block injection and exercises are also 
performed by a physical therapist and strengthen-
ing exercises and stretching of different muscles 
such as hamstring and tensor fascia muscle8. 
Evidence suggests that a program activity based 
on grades system improves outcomes in sub-acute 
in low back pain whereas there is unclear evidence 
for other types of exercise .Exercise therapy is very 
useful as either no treatment or other conservative 
treatments in acute low back pain.  Physical thera-
py, the conservative treatment is the first choice of 
treatment for acute low back pain. Recommenda-
tions for rest, medication block injection and 
Williams exercises are also performed by a physical 
therapist and Strengthening exercises and stretch-
ing of different muscles such as hamstring and 
tensor fascia muscle are very effective in back 
muscle for relieving pain .

By stretching the tensor fascia latae muscle expan-
sions of the capillaries which increase the blood 
supply thus reducing the metabolites and providing 
sufficient oxygen to the muscle cell reduced pain 
and improve range of motion9. There is need to 
explore the effectiveness of tensor fascia latae 
release in low back pain because there is no study 
done in Pakistan.

This study was conducted in Physiotherapy Depart-
ment of Inje University, Korea in 2017 about Tensor 
fascia latae (TFL) muscle increases the pelvis and 
hip range of motion and it reported to decrease the 
back pain. Thus the reason of this research was to 
investigate the effects of static stretching using a 
load on TFL muscle in patients with back pain10.

A study conducted in Rehabilitation Support 
Research Institute in Japan. They studied that the 
chronic lower back pain patients who have no 
neurological sign and symptoms in the lower 
extremity, performing DS of the TFLM and hamstrings 
can result in an instant good development of 
posture and gait. This study assumes that the 
degree of tension on the TFLM may indirectly effect 
the muscle tension of the muscle groups that 
surround the thigh. TFLM had an instant result on 
acute back pain. DS of the TFLM not only has an 
instant result on acute, non-specific back pain, but 
also has durable long lasting results11.

Gottschalk FR studied different patient with lower 
back pain, whereas, an experimental group and 
control group was measured through VAS and he 
concluded that the trial group showed major 
change in VAS. Hence static stretching using a load 
can be actively utilized for back pain patients with 
shortened Tensor fascia latae muscle12.

A study was conducted in Department of Physical 
Therapy, Yonsei University, Wonju, South Korea. A 

previous study demonstrated that use of a pressure 
biofeedback unit (Chattanooga Group, Inc, Hixson, 
TN) during SHA could decrease quadratus lumbo-
rum activity and increase Gluteus medius activity. 
However, there is no reported method to avoid 
excessive TFL muscle activity. When the TFL is 
activated to compensate for a weak Gluteus 
medius, the TFL may become dominant, compared 
with the Gluteus medius, from repeated use. A dom-
inant TFL can contribute to pain in the hips, in the 
lower back13.

In the existing clinical practices to select the best 
favorable intervention for low back pain, there are 
no clear evidence-based guidelines suggested for 
the health practitioners as what intervention is more 
beneficial for the management of low back pain. 
Only on a weak base tensor fascia muscle release in 
lower back pain is preferred. A randomized 
controlled trial was conducted to evaluate the 
effectiveness of hip abductors including tensor 
fascia latae muscle release on back pain and 
improve evidence of physical therapy practice in 
Pakistan.

METHODOLOGY

All subjects was assessed by the senior physical 
therapist and trigger point was released by giving 
ischemic compression for 90 seconds, after 
ischemic compression stretch was applied to the 
muscle for 2 minutes and 5 minutes cryotherapy was 
given at the end. Back pain was assessed by using 
VAS scale before and after treatment. Each patient 
received three treatment sessions per week.

Study Design
Randomized Controlled Trial

Sample Size
A sample size of 80 was calculated using a preva-
lence of back pain from study conducted at Lahore 
Pakistan Titled as “Prevalence and Risk Factors of 
Low Back Pain Among the Office Workers of King 
Edward Medical University Lahore, Pakistan” 

Data Collection
The procedure of lower back pain was briefly 
described to the concerned patients and a written 
consent was taken from them for research purpose. 
All subjects were assessed using assessment Perfor-
ma. Pain intensity was assessed using (VAS 0-10). VAS 
is reliable and valid model for measurement of pain.

Study Setting
• Physiotherapy Department, Tertiary care Hospital.

Data analysis 
To analyze the qualitative data SPSS 21 version was 
used to calculate the variables. Moreover, 

Non-parametric tests were used to find out the 
differences between control group and case study 
group.

Sampling Techniques
• Simple random sampling.
The data was collected through sampling tech-
nique which divided the sample size into two groups 
randomly by software and that was marked by “0” 
as a control group and “1” as a case group. Further-
more, the control group received tensor fascia 
exercise. Whereas, the case group didn’t receive 
tensor fascia exercises but was given other back 
exercises for collecting the data.

Study Duration
3 months.

Inclusion Criteria
• Both males and females patients.
• Patient having back pain in this study.
• Patient is active walk without assistive device14.

Exclusion Criteria 
• Diabetes mellitus,
• Hypertension,   
• Dementia or cognitive impairment,
• Neurological disorder, 
• Permanent lower-limb sensory loss14.

Ethical Consideration  
Data kept secret and was secured.
All information of study must be secret in computer 
software. All information kept confidential. Every 
patient has right to quite the research at any time. 
No harmful effects of this research to the patient. 
Every patient was treated equally in this research.

RESULTS

Total 80 patients were evaluated to determine the 
pre-and post-treatment on Visual Analog Scale and 
ODI score for related symptoms in tertiary care 
hospital. They all are randomized enrolled and 
divided into two groups. Total 38 patients were male 
and 42 female patients with the mean age of 32.08 
± SD 8.22 (range 21-60 years) were enrolled. Gender 
distribution of the patient is shown in figure 1

All patients out of 80 were present to be reevaluat-
ed after the treatment session. 40 patients in the first 
group that was General treatment and 40 patients 
in the second group that was Tensor fasciea latae 
release technique. All the participants in group A 
and in group B were examined before the treat-
ment and after the treatment sessions at physiother-
apy department under the supervision of physio-
therapist. The pre and the post treatment effect on 
VAS and ODI is shown in figure 2 and 3 respectively.

The result obtained from the study revealed that the 
pain of the patient was not significantly reduced in 
both the group with P<0.205 for group A and 
P<0.399 for group B. However on Ostwestry disability 
Index, group A shows a significant improvement 
P<0.205 whereas for group B no such significant 
result has been obtained P<0.399.  It was however 
also noted while comparing both the group the 
post treatment mean value for pain on Visual 
Analog Sale and disability index value on Ostwestry 
disability index is improved in Group B patient. The 
improvement noticed in group B patient can be 
called a statistical improvement on the mean 
values obtained after the treatment as shown in 
figure 2 and 3 however the clinical outcome of both 
the treatment strategies was more or less equal.

 DISCUSSION

Low back pain is seriously frequent health problem 
and a main cause of disability that affects work 
performances and well-being15. A randomized 
controlled trail was conducted to evaluate the 
effect of tensor fascia latae muscle release and 
muscle exercises along with electrophysical agents 
in the treatment of low back pain. The study 
includes 80 patients who were diagnosed with low 
back pain including males and females without any 
serious pathology and contraindication.

In this study participant from both genders were 
selected. It was found to have higher ratio of male 
participants than female. Similarly in a systemic 
review, Buchbinder and colleagues confirmed that 
females suffered more than male16. However in the 
other study hoy d et al in 2014, the lower back pain 
is more common in males than females17.

The age group from 21 to 60 years was included in 
this study keeping in view some recent studies such 
Bulletin August 2016 states that as people aged 
65–74 are more prone to develop back pain18.

In this study oswestry low back pain disability ques-
tionnaire was used for the measurement of back 
pain where in the recent studies o. Hägg and 
colleagues states that the general function score, 
the Zung depression scale as well as oswestry low 
back pain disability questionnaire used to the mea-
suring of  back pain because of its good validity 
and reliability19.

In this current study subjects treated in both groups 
showed decreased in ODI at the end of treatment 
sessions whereas the experimental group (tensor 
fascia latae release on back pain) showed more 
decrease in ODI score as compared to control 
group (back strengthening exercises) it is supported 
by conclusion of  Ulin A and colleagues  conducted 
a study in 2013  which revealed that  weak hip 
abductor muscles  reduce the movement of  the 
hip joint due to restricted hip movement can cause  
knee, hip, and  back pain strengthening of the hip 
abductors especially tensor fascia latae muscle 
help in reducing the back pain20.

Current study subjects treated in both groups 
showed decreased in ODI at the end of treatment 
sessions whereas the experimental group (tensor 
fascia latae release on back pain) showed more 
decrease in ODI score as compared to control 
group (back strengthening exercises). no  evidence 
is present studies regarding comparison between 
these two techniques but the findings of present 
study reduction in pain level, as quantified by ODI 
,but the evidence regarding the importance of  
tensor fascia latae shows significant pain relief and 
help in better walking pattern as in Gottschalk 
Frand et al conducted a study in which the tensor 

INTRODUCTION

Gross Motor Function Measure (GMFM) score is a 
consistent, accurate, safe and sensitive instrument, 
to assess the gross motor skill in children with cere-
bral palsy1. The extent has been generally used in 
research and by other rehabilitation specialist to 
evaluate the gross motor function2. Both GMFM 
sheets are   useful to find changes over time as in CP 
children of gross motor function. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2. A well trained physical 
therapist applies GMFM when a child is asked to 
perform certain tasks in particular environment, the 
therapist observes those tasks and the best ability is 
noted3.

Assessment of motor skill is necessary to evaluate 
and modify treatment plan to improve the 
outcomes in children with CP. GMFM measure 66 
and original 88 items version are suggested to 
evaluate the motor capabilities on the basis of 
activity in CP4. GMFM 66 has an additional advan-
tage of being time efficient where it takes approxi-
mately 45 minutes of duration to complete the 
evaluation1,4.

The GMFM contains 88 items which is divided into 5 
Dimensions (a) sitting (20 items) (b) Lying and rolling 
(17 items) (c) walking, running and jumping (24 
items) (d) crawling and kneeling (14 items) (e) 
standing (13 items)1,2. 

Score of each item has four points ranging from 0 to 
3; where in 0 child is not able to initiate any activity 
or a task, Score of “1 and 2” shows limited perfor-
mance, activity or a task Score “3” denotes (com-
plete) in which child is able to perform 100% activity 
or a task . GMFM, a functional classification system, 
reports self-directed movements and measures 
results of interventions that are widely utilized4.

Cerebral palsy is a spectrum of disorder that com-
promises the person’s capability to maintain 
posture and balance5. A CP child experiences 
motor deficits like reduced strength, decrease ROM 
and increased spasticity6. Children with CP faces 
difficulty during walking, slow to rolling over, sitting, 
and crawling5. These deficits restrict the children 
from performing motor movements hence hinder-
ing ADLs6 making them more prone to develop 
deformities as are at risk to produce contractures 
due to reduced active movements7. Down 
syndrome is one of the common CNS disorder 
presenting with psychomotor activity of child and 
motor developmental delay8,9. Abnormal muscle 
tone, lax joints and tendons are a few reasons of 
motor delay in Down’s syndrome children8. Litera-
ture reveals that GMFM 88 has been a reliable tool 
used for the evaluation of Down syndrome8 but 
familiar environment is required for assessment to 
facilitate the production of task8. Salvali M et al 

concluded that GMFM-88 contributed a more 
appropriate measure in gross motor function of 
children with Cerebral palsy and Cerebral visual 
impairement9. 

GMFM -66 has been considered as an advanced 
form of gross motor function measure10. Both GMFM 
score sheet are reliable instruments for assessing the 
functional activities of gross motor among CP 
child10.

Recently several studies has been investigated to 
show the effects of different physical therapy 
frequency based on neurodevelopmental therapy 
on gross motor functions using GMFM as a measur-
ing tool. A study conducted by Park EY 2016, on 161 
CP children in South Korea for 1 year using the NDT 
physical therapy treatment protocol and measured 
by GMFM for crawling, kneeling, standing walking, 
running, jumping and rolling11. Later on Park EY in 
2017 conducted another study aiming to investi-
gate the effectiveness of NDT treatment based 
physical therapy on muscle tone, strength and 
spasticity considering GMFM as their assessment 
tool among 175 children (88 diplegic and 78 quadri-
plegia). 

Researches have shown strong evidences regard-
ing Neurodevelopment treatment (NDT), as an 
effective treatment protocol for children suffering 
from CP12, Developmental Delay and Down 
syndrome13. It regains normal activities by inhibiting 
muscular tone and unusual posture and reflex. 
Physical therapy based on neurodevelopment 
treatment is highly successful in enhancing gross 
motor functions as well as reducing spasticity12. The 
object of NDT is to prevent abnormal movement 
and posture by inhibiting reflexes. NDT is a patient 
specific treatment protocol in which therapist 
perform task related movement and postures7. 246 
children with CP has shown significant results in using 
GMFM-88 scores as an assessment tool14. Jooyeon K 
2017 assessed the functional improvement after 
four weeks GMFM 88 item based training in CP 
children and diving into 3 age groups where CP 
children aged < 24 showed the most functional 
improvements after training on GMFM 88 scores 
revealing its importance to be implemented at the 
rehabilitation centers14.

METHODOLOGY

Inclusion criteria
• Age 1 year to 12 years.
• Known cases of cerebral palsy14, Down syndrome 
and Developmental Delay13.
• Cerebral palsy with hemiplegic and diplegic14.

Exclusion criteria14

• Age greater than 12 years and less than 1 year.

• Cerebral palsy with quadriplegia.
• Surgical history of brain.
• Children with spinal muscular atrophies.

Research design
Experimental study design.

Sampling technique
Non probability, convenience sampling technique.

Sample size
40 known cases of Cerebral Palsy, Down syndrome 
and Developmental Delay.

Study settings
Study was conducted at Outpatient Department of 
special child rehabilitation centers 

Study duration 
Four months

Data Collection Procedure
This study was conducted on 40 participants includ-
ing both genders, children of age 1 to 12 years. 
Participants were known case of Cerebral Palsy, 
Down Syndrome and Developmental Delay. The 
consent was taken from subject’s parents/ guard-
ian before participation into this research. Partici-
pants were divided into two groups. Group A com-
prises of children with Cerebral Palsy receiving NDT 
protocol for 4 months; were assessed pre and post 
via GMFM 66 whereas Group B comprises of 
children with Down Syndrome and Developmental 
Delay receiving the similar treatment protocols; 
were assessed pre and post via GMFM 88. Each 
treatment session was of 45 minutes, 3 days in a 
week for 4 months.

Data Analysis Procedure
Data was analyzed on SPSS version 20. Standard 
deviation, mean and median was calculated. T-test 
was used to find level of significance. GMFM score 
sheets were used for assessing motor function 
before and after 4 months of NDT.

Ethical consideration
Consent forms were received from the guard-
ians/parents. A secluded area was provided to the 
participants and study was explained in detail to 
parents. Assurance of confidentiality of data was 
given.

RESULTS

Out of 40 participants 22 children were CP whereas 

18 were Developmental Delay and Down syndrome 
(Figure 1). 

The pre-post mean of GMFM 88 score sheet was 
43.25 +25.40 and 50.79 +25.61. On the other hand 
the pre-post mean of GMFM 66 score sheet was 
45.2 +9.47 and 49.63 +11.3 respectively. The T-test 
was applied, the result shows significant improve-
ment in motor skills of both groups with the P-value 
(P<0.05) of pre-post GMFM 66 and (P<0.03) of 
pre-post GMFM-88.

The mean of GMFM 88 and 66 (Graph I & II) were 
increased after intervention thus showing that NDT 
has positive effects on GMFM scoring specifically on 
GMFM-88.

Figure-1 shows distribution of sample size;
18 GMFM-88 Score Sheets and 22 GMFM-66 Score 
Sheets.

Graph 1 pre-post mean of GMFM-88 score sheets

Graph 2 pre-post mean of GMFM-66 Score sheet

DISCUSSION

Neuro-Rehabilitation techniques and physical 
therapy are the important elements in the treat-
ment of children with different neurological disor-
ders. The most important goal in the treatment for 
children with motor dysfunction is to improve Gross 
motor functions15.

This study has demonstrated that when Neuro-De-
velopmental Therapy is given to children with cere-
bral palsy12, Developmental delay and Down 
syndrome, their motor functions improves on GMFM 
score sheets13.

In a review done by Alotaibi et al suggests that to 
investigate changes in Gross motor functions in 
children with neurological dysfunctions, the effec-
tive outcome tool is GMFM score sheet16. 

Almeid KM et al and Labaf S et al in their study 
stated that the GMFM score is an accurate and 
Gold standard tool which is used to assess the gross 
motor function in children with motor dysfunctions. 
Both GMFM score sheets are useful as an outcome 
measure to find changes in gross motor functions of 
children with motor disabilities. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2 which supported the results 
of this study as we used GMFM score sheets to find 
improvement in motor skills of the children with 
different neurological disorders having motor 
dysfunctions.

Malak R et al and Lee HS et al, both studied about 
GMFM and stated that GMFM 88 is for children with 
Down syndrome and other motor disabilities while 
the GMFM 66 is for the children with CP8,10. Lee HS 
further stated that GMFM -66 is an advanced form 
of GMFM but both GMFM-66 and GMFM-88 are 
reliable instruments for assessing the functional 
activities of gross motor among CP, DD and DS 
children10.

Park EY et al told us about the disease that is cere-
bral palsy and further stated that cerebral palsy is a 
neuronal disorder which means problem with brain 
and it also includes problems with muscles and 
restrict their functions6. The major goal of rehabilita-
tion in neurologically disable children is to decrease 
the rate of disability and improve motor functions 
which encourage social participation and indepen-
dence17.

Park EY and Kim WH further discussed about, Physi-
cal therapy in CP focuses on the development of 
these gross motor functions so that the patient can 
perform ADLs independently12. Neurodevelopment 
therapy include static lengthen in muscles of lower 
limb, helps in decreases the tightness of the 
muscles, also ease the movement2. Lee KH et al said 
that intensive neurodevelopment treatment (NDT) 
remarkably improves GMFM in children with Devel-
opmental delay. Not only this, Intensive NDT also 
retained this improvement in GMFM scale13.

Study by Tekin F et al concluded that in diplegic 
and hemiplegic Cerebral palsy children, 8 weeks of 
NDT has a significant role in improving postural 
control18.Another study by Ari G on Bobath (NDT) 
techniques on children with spastic bilateral CP. He 
concluded that motor skills of the children improved 
after NDT intervention19.

Furthermore, Tupimai T et al analyze the quick 
outcome of the mixture of whole body vibration 
(WBV), passive muscle stretching (PMS), balance 
and strength in spasticity cerebral palsy patient. 
Positive result shown after the six week session of the 
treatment on the Ashworth scale of spasticity, 
improvement were found on the balance scale of 
children. The static stretching of the muscle 
performed which has shown improvement in the 
stiffness of the muscles and also increased the 
strength of the muscle in the CP child20.

McLean B et al worked on sense training and they 
stated in their research that, the neurosci-
ence-based Sense intervention is given to the treat-
ment subject, the result of this treatment is to 
enhance the achievement of the object by the use 
of the bimanual extremities, and the sense of the 
relative position of their own body parts. The essen-
tial objective of this study was to make usefulness of 
applying the neuroscience-based Sense interven-
tion on children with cerebral palsy and Down 

syndrome. The outcome show significant develop-
ment in sensation of pressure, pain, warmth, treat-
ment improved in motor functionality and also 
effective in developing daily living activities in hemi-
plegic cerebral palsy and Down syndrome21. This 
shows that sensory training is also important in 
improving motor functions in children with motor 
dysfunctions.

Early physical therapy is important in children with 
neurological disorders which is directed according 
to the condition of patients22. Researches have 
shown that children with motor dysfunction can 
improve with physical therapy interventions23.

NDT intervention is beneficial in improving the 
GMFM after treatment and also effective in devel-
oping activities of daily living in CP child2. Lewis and 
Jessica in their research assessed that, gait speed 
and distance is greatly increased after a 6 minute 
walk test when applied on 12 years old spastic 
diplegic child for 20 weeks24. After 20 weeks of 
program the child exhibits little differences on 
GMFM 66 and GMFM 88 total score24. With the result 
from following study, this study supported that Diple-
gic CP of age 12 can respond to NDT effectively.  
The result of another research shows that ADLs and 
motor functions are significantly improved in CP 
after KT application especially in mild to moderate 
CP. However KT shows less effective changes in 
diplegic and hemiplegic CP22 as NDT is highly effec-
tive in Hemiplegic and Diplegic CP.

In a systemic review done by Dewar R about differ-
ent interventions for improving motor and postural 
control of children with neurological dysfunctions. 
NDT improves standing, walking, running and 
postural control25. Similarly in our study NDT has 
significant effects on motor skills of children with 
Cerebral Palsy, Down syndrome and Developmen-
tal delay.

The limitation in the following study is some partici-
pants were excluded during the study because of 
many conditions like botulinum injection, surgery 
and pneumonia which may affect GMFM scores. 
Although GMFM is an effective tool, it is also time 
consuming and complex to analyze. In previous 
studies about Neuro-Developmental Therapy had 
been published with a follow-up of more than 4 
months. Our study is supposed to have a significant 
role after 4 months effects of Neuro-developmental 
therapy. Therefore, further follow up researches 
should be organized to confirm the long and short 
term effects of different interventions in improving 
motor skills.

CONCLUSION

This study concluded that there is significant 

improvement in motor skills of children with Down 
syndrome and Developmental Delay after 4 months 
of Neuro-Developmental Therapy measured on 
GMFM 88 score before and after intervention com-
pared with children with Cerebral palsy after similar 
treatment protocol on GMFM-66.
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fasciae latae muscle has the most important 
purpose of balancing the weight of the body and 
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because of tensor fascia latae muscle provide the 
spinal stability and provide the greater relief of 
back pain12.

In the present study tensor fascia latae muscle 
release on back pain superior over the group of 
back strengthening exercises because there is 
strong relation of tensor fascia latae muscle and the 
fatigue of back pain as the study conducted by 
Viggiani and colleagues state that the interaction 
between low back pain developed from 
prolonged standing and fatigue of the hip abduc-
tors muscle group espacially tensor fascia latae 
muscle. In this study 40 patients included 20 male 
and 20 females. Study proves that tensor fascia 
latae muscle release is very effective to maintain 
the prolonged standing and help in relieving back 
pain21-25.

 CONCLUSION

The study concluded that the both treatment 
strategies were turned out to be equally effective in 
improving the pain and disability of the patient with 
back pain and no statistical and clinical signifi-
cance has been reported to conclude that which 
one is more effective of the other. However it was 
noted from the study that the technique of release 
of the tensor fascia latae muscle is found to slightly 
more effective in reliving back pain in compare to 
the general physical therapy approach.
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INTRODUCTION

Gross Motor Function Measure (GMFM) score is a 
consistent, accurate, safe and sensitive instrument, 
to assess the gross motor skill in children with cere-
bral palsy1. The extent has been generally used in 
research and by other rehabilitation specialist to 
evaluate the gross motor function2. Both GMFM 
sheets are   useful to find changes over time as in CP 
children of gross motor function. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2. A well trained physical 
therapist applies GMFM when a child is asked to 
perform certain tasks in particular environment, the 
therapist observes those tasks and the best ability is 
noted3.

Assessment of motor skill is necessary to evaluate 
and modify treatment plan to improve the 
outcomes in children with CP. GMFM measure 66 
and original 88 items version are suggested to 
evaluate the motor capabilities on the basis of 
activity in CP4. GMFM 66 has an additional advan-
tage of being time efficient where it takes approxi-
mately 45 minutes of duration to complete the 
evaluation1,4.

The GMFM contains 88 items which is divided into 5 
Dimensions (a) sitting (20 items) (b) Lying and rolling 
(17 items) (c) walking, running and jumping (24 
items) (d) crawling and kneeling (14 items) (e) 
standing (13 items)1,2. 

Score of each item has four points ranging from 0 to 
3; where in 0 child is not able to initiate any activity 
or a task, Score of “1 and 2” shows limited perfor-
mance, activity or a task Score “3” denotes (com-
plete) in which child is able to perform 100% activity 
or a task . GMFM, a functional classification system, 
reports self-directed movements and measures 
results of interventions that are widely utilized4.

Cerebral palsy is a spectrum of disorder that com-
promises the person’s capability to maintain 
posture and balance5. A CP child experiences 
motor deficits like reduced strength, decrease ROM 
and increased spasticity6. Children with CP faces 
difficulty during walking, slow to rolling over, sitting, 
and crawling5. These deficits restrict the children 
from performing motor movements hence hinder-
ing ADLs6 making them more prone to develop 
deformities as are at risk to produce contractures 
due to reduced active movements7. Down 
syndrome is one of the common CNS disorder 
presenting with psychomotor activity of child and 
motor developmental delay8,9. Abnormal muscle 
tone, lax joints and tendons are a few reasons of 
motor delay in Down’s syndrome children8. Litera-
ture reveals that GMFM 88 has been a reliable tool 
used for the evaluation of Down syndrome8 but 
familiar environment is required for assessment to 
facilitate the production of task8. Salvali M et al 

concluded that GMFM-88 contributed a more 
appropriate measure in gross motor function of 
children with Cerebral palsy and Cerebral visual 
impairement9. 

GMFM -66 has been considered as an advanced 
form of gross motor function measure10. Both GMFM 
score sheet are reliable instruments for assessing the 
functional activities of gross motor among CP 
child10.

Recently several studies has been investigated to 
show the effects of different physical therapy 
frequency based on neurodevelopmental therapy 
on gross motor functions using GMFM as a measur-
ing tool. A study conducted by Park EY 2016, on 161 
CP children in South Korea for 1 year using the NDT 
physical therapy treatment protocol and measured 
by GMFM for crawling, kneeling, standing walking, 
running, jumping and rolling11. Later on Park EY in 
2017 conducted another study aiming to investi-
gate the effectiveness of NDT treatment based 
physical therapy on muscle tone, strength and 
spasticity considering GMFM as their assessment 
tool among 175 children (88 diplegic and 78 quadri-
plegia). 

Researches have shown strong evidences regard-
ing Neurodevelopment treatment (NDT), as an 
effective treatment protocol for children suffering 
from CP12, Developmental Delay and Down 
syndrome13. It regains normal activities by inhibiting 
muscular tone and unusual posture and reflex. 
Physical therapy based on neurodevelopment 
treatment is highly successful in enhancing gross 
motor functions as well as reducing spasticity12. The 
object of NDT is to prevent abnormal movement 
and posture by inhibiting reflexes. NDT is a patient 
specific treatment protocol in which therapist 
perform task related movement and postures7. 246 
children with CP has shown significant results in using 
GMFM-88 scores as an assessment tool14. Jooyeon K 
2017 assessed the functional improvement after 
four weeks GMFM 88 item based training in CP 
children and diving into 3 age groups where CP 
children aged < 24 showed the most functional 
improvements after training on GMFM 88 scores 
revealing its importance to be implemented at the 
rehabilitation centers14.

METHODOLOGY

Inclusion criteria
• Age 1 year to 12 years.
• Known cases of cerebral palsy14, Down syndrome 
and Developmental Delay13.
• Cerebral palsy with hemiplegic and diplegic14.

Exclusion criteria14

• Age greater than 12 years and less than 1 year.

• Cerebral palsy with quadriplegia.
• Surgical history of brain.
• Children with spinal muscular atrophies.

Research design
Experimental study design.

Sampling technique
Non probability, convenience sampling technique.

Sample size
40 known cases of Cerebral Palsy, Down syndrome 
and Developmental Delay.

Study settings
Study was conducted at Outpatient Department of 
special child rehabilitation centers 

Study duration 
Four months

Data Collection Procedure
This study was conducted on 40 participants includ-
ing both genders, children of age 1 to 12 years. 
Participants were known case of Cerebral Palsy, 
Down Syndrome and Developmental Delay. The 
consent was taken from subject’s parents/ guard-
ian before participation into this research. Partici-
pants were divided into two groups. Group A com-
prises of children with Cerebral Palsy receiving NDT 
protocol for 4 months; were assessed pre and post 
via GMFM 66 whereas Group B comprises of 
children with Down Syndrome and Developmental 
Delay receiving the similar treatment protocols; 
were assessed pre and post via GMFM 88. Each 
treatment session was of 45 minutes, 3 days in a 
week for 4 months.

Data Analysis Procedure
Data was analyzed on SPSS version 20. Standard 
deviation, mean and median was calculated. T-test 
was used to find level of significance. GMFM score 
sheets were used for assessing motor function 
before and after 4 months of NDT.

Ethical consideration
Consent forms were received from the guard-
ians/parents. A secluded area was provided to the 
participants and study was explained in detail to 
parents. Assurance of confidentiality of data was 
given.

RESULTS

Out of 40 participants 22 children were CP whereas 

18 were Developmental Delay and Down syndrome 
(Figure 1). 

The pre-post mean of GMFM 88 score sheet was 
43.25 +25.40 and 50.79 +25.61. On the other hand 
the pre-post mean of GMFM 66 score sheet was 
45.2 +9.47 and 49.63 +11.3 respectively. The T-test 
was applied, the result shows significant improve-
ment in motor skills of both groups with the P-value 
(P<0.05) of pre-post GMFM 66 and (P<0.03) of 
pre-post GMFM-88.

The mean of GMFM 88 and 66 (Graph I & II) were 
increased after intervention thus showing that NDT 
has positive effects on GMFM scoring specifically on 
GMFM-88.

Figure-1 shows distribution of sample size;
18 GMFM-88 Score Sheets and 22 GMFM-66 Score 
Sheets.

Graph 1 pre-post mean of GMFM-88 score sheets

Graph 2 pre-post mean of GMFM-66 Score sheet

DISCUSSION

Neuro-Rehabilitation techniques and physical 
therapy are the important elements in the treat-
ment of children with different neurological disor-
ders. The most important goal in the treatment for 
children with motor dysfunction is to improve Gross 
motor functions15.

This study has demonstrated that when Neuro-De-
velopmental Therapy is given to children with cere-
bral palsy12, Developmental delay and Down 
syndrome, their motor functions improves on GMFM 
score sheets13.

In a review done by Alotaibi et al suggests that to 
investigate changes in Gross motor functions in 
children with neurological dysfunctions, the effec-
tive outcome tool is GMFM score sheet16. 

Almeid KM et al and Labaf S et al in their study 
stated that the GMFM score is an accurate and 
Gold standard tool which is used to assess the gross 
motor function in children with motor dysfunctions. 
Both GMFM score sheets are useful as an outcome 
measure to find changes in gross motor functions of 
children with motor disabilities. GMFM was used to 
analyze the progression of motor development 
from birth to five years1,2 which supported the results 
of this study as we used GMFM score sheets to find 
improvement in motor skills of the children with 
different neurological disorders having motor 
dysfunctions.

Malak R et al and Lee HS et al, both studied about 
GMFM and stated that GMFM 88 is for children with 
Down syndrome and other motor disabilities while 
the GMFM 66 is for the children with CP8,10. Lee HS 
further stated that GMFM -66 is an advanced form 
of GMFM but both GMFM-66 and GMFM-88 are 
reliable instruments for assessing the functional 
activities of gross motor among CP, DD and DS 
children10.

Park EY et al told us about the disease that is cere-
bral palsy and further stated that cerebral palsy is a 
neuronal disorder which means problem with brain 
and it also includes problems with muscles and 
restrict their functions6. The major goal of rehabilita-
tion in neurologically disable children is to decrease 
the rate of disability and improve motor functions 
which encourage social participation and indepen-
dence17.

Park EY and Kim WH further discussed about, Physi-
cal therapy in CP focuses on the development of 
these gross motor functions so that the patient can 
perform ADLs independently12. Neurodevelopment 
therapy include static lengthen in muscles of lower 
limb, helps in decreases the tightness of the 
muscles, also ease the movement2. Lee KH et al said 
that intensive neurodevelopment treatment (NDT) 
remarkably improves GMFM in children with Devel-
opmental delay. Not only this, Intensive NDT also 
retained this improvement in GMFM scale13.

Study by Tekin F et al concluded that in diplegic 
and hemiplegic Cerebral palsy children, 8 weeks of 
NDT has a significant role in improving postural 
control18.Another study by Ari G on Bobath (NDT) 
techniques on children with spastic bilateral CP. He 
concluded that motor skills of the children improved 
after NDT intervention19.

Furthermore, Tupimai T et al analyze the quick 
outcome of the mixture of whole body vibration 
(WBV), passive muscle stretching (PMS), balance 
and strength in spasticity cerebral palsy patient. 
Positive result shown after the six week session of the 
treatment on the Ashworth scale of spasticity, 
improvement were found on the balance scale of 
children. The static stretching of the muscle 
performed which has shown improvement in the 
stiffness of the muscles and also increased the 
strength of the muscle in the CP child20.

McLean B et al worked on sense training and they 
stated in their research that, the neurosci-
ence-based Sense intervention is given to the treat-
ment subject, the result of this treatment is to 
enhance the achievement of the object by the use 
of the bimanual extremities, and the sense of the 
relative position of their own body parts. The essen-
tial objective of this study was to make usefulness of 
applying the neuroscience-based Sense interven-
tion on children with cerebral palsy and Down 

syndrome. The outcome show significant develop-
ment in sensation of pressure, pain, warmth, treat-
ment improved in motor functionality and also 
effective in developing daily living activities in hemi-
plegic cerebral palsy and Down syndrome21. This 
shows that sensory training is also important in 
improving motor functions in children with motor 
dysfunctions.

Early physical therapy is important in children with 
neurological disorders which is directed according 
to the condition of patients22. Researches have 
shown that children with motor dysfunction can 
improve with physical therapy interventions23.

NDT intervention is beneficial in improving the 
GMFM after treatment and also effective in devel-
oping activities of daily living in CP child2. Lewis and 
Jessica in their research assessed that, gait speed 
and distance is greatly increased after a 6 minute 
walk test when applied on 12 years old spastic 
diplegic child for 20 weeks24. After 20 weeks of 
program the child exhibits little differences on 
GMFM 66 and GMFM 88 total score24. With the result 
from following study, this study supported that Diple-
gic CP of age 12 can respond to NDT effectively.  
The result of another research shows that ADLs and 
motor functions are significantly improved in CP 
after KT application especially in mild to moderate 
CP. However KT shows less effective changes in 
diplegic and hemiplegic CP22 as NDT is highly effec-
tive in Hemiplegic and Diplegic CP.

In a systemic review done by Dewar R about differ-
ent interventions for improving motor and postural 
control of children with neurological dysfunctions. 
NDT improves standing, walking, running and 
postural control25. Similarly in our study NDT has 
significant effects on motor skills of children with 
Cerebral Palsy, Down syndrome and Developmen-
tal delay.

The limitation in the following study is some partici-
pants were excluded during the study because of 
many conditions like botulinum injection, surgery 
and pneumonia which may affect GMFM scores. 
Although GMFM is an effective tool, it is also time 
consuming and complex to analyze. In previous 
studies about Neuro-Developmental Therapy had 
been published with a follow-up of more than 4 
months. Our study is supposed to have a significant 
role after 4 months effects of Neuro-developmental 
therapy. Therefore, further follow up researches 
should be organized to confirm the long and short 
term effects of different interventions in improving 
motor skills.

CONCLUSION

This study concluded that there is significant 

improvement in motor skills of children with Down 
syndrome and Developmental Delay after 4 months 
of Neuro-Developmental Therapy measured on 
GMFM 88 score before and after intervention com-
pared with children with Cerebral palsy after similar 
treatment protocol on GMFM-66.
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