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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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CORRELATION BETWEEN HIP ROTATION   
DYSFUNCTION AND KNEE PAIN

ABSTRACT

BACKGROUND AND AIM
Hip and knee OA has been ranked as eleventh maximum 
contributor to global incapacity. The prevalence is expected 
to increase up to 25.9% by 2040. Hip arthritis reduces the mobil-
ity at the hip joint limiting flexion extension, abduction, and 
adduction, internal and external rotation. Similarly knee pain 
causes considerable disability among middle adult popula-
tion affecting both proximal and distal joint (hip and ankle) 
respectively. Hence the present study aims to find out a 
correlation between Hip Rotation Dysfunction and Knee Pain

METHODOLOGY 
A cross sectional study was conducted on patient with hip 
and knee pain of age in between 45 to 60 years. Ranges at 
the level of hip joints were assessed using goniometer. Knee 
pain was assessed using Visual Analog Scale. 

RESULT
The result obtained from the study shows a moderate nega-
tive correlation between knee pain and hip internal rotation, 
r= -0.67 showing no significant correlation p=0.45. There is also 
a weak negative correlation between knee pain and hip 
external rotation, r= -0.37 with a p> 0.05.

CONCLUSION 
The result obtained from the study concluded that no signifi-
cant co-relationship exist between hip rotation dysfunction 
and knee pain, however more researches with larger number 
of sample size is required  to further evaluate the causal 
relationship between the two variables.

KEYWORDS
Hip rotation, Correlation, dysfunction, knee pain, VAS,           
Prevalence.  
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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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INTRODUCTION

Hip and knee OA has been ranked as eleventh 
maximum contributor to global incapacity and 38th 
maximum in incapacity Adjusted Life Years out of 
291 conditions globally. Prevalence is seen higher in 
females than guys. Handicap for hip and knee 
extended from 10.5 million to 17.5 Million from 1990 
to 20101. A research has been conducted in 2011 
which revealed that around the world, osteoarthritis 
(OA) is presently evaluated to be the fourth driving 
reason for inability. The greater part of this inability 
trouble is inferable from the contribution of the hips 
or the knees2. 

An expected 52.5 million (22.7%) grown-ups in the 
United States have joint inflammation. Of those, 22.7 
million (9.8% of U.S. grown-ups) have joint inflamma-
tion inferable action impediment according to 
Morbidity and Mortality Weekly Report 2016. The 
prevalence of arthritis is projected to increase 78.4 
million (25.9% of U.S. adults) by 2040, and the 
number of adults with AAAL is projected to increase 
to 34.6 million (11.4% of U.S. adults). 

Knee and hip osteoarthritis are profoundly common 
infections in the more established population. The 
estimation for hip substitution is by all accounts 
altogether higher than that for knee substitution. 
Out of 11,002 individuals, the assessed suitability rate 
for hip substitution seems 37.7% in men and 52.7% in 
women with osteoarthritis. The evaluated propriety 
rate for knee substitution seems 11.8% in men and 
17.9% in women with osteoarthritis3.

Degenerative deformities at the joint leads to struc-
tural and functional limitations at the joint limiting its 
physiological movements. 

Radiographic signs of Femoral acetabular impinge-
ment in asymptomatic adults with age in between 
40 and 60 years shows increase in alpha angle is 
related to decrease internal rotation of hip joint 
leading to painful hip joint which may affect it’s 
proximal and distal joint (Sacroiliac and Knee) 
respectively4.

According to the American Academy of Orthope-
dic Surgeons knee pain is a common condition 
resulting in 19.4 million pain-related visits to a physi-
cian each year. This number is significantly higher 
than low back pain (5.9 million visits), hip pain (3.2 
million visits), and ankle pain (1.9 million visits). Knee 
pain impairs function, which can lead to disability5.
This condition is profoundly pervasive in more 
seasoned people and is viewed as an essential 
determinant of general wellbeing status in maturi-
ty6. Agony in weight bearing joints might be 
because of various causes, including alluded or 
emanated torment, sciatica, delicate tissue 
malady. In any case, confirm is developing that 
personal satisfaction and incapacity in OA are 

more identified with indications than to radiological 
seriousness7.  Hip arthritis reduces the mobility at the 
hip joint limiting flexion extension, abduction, and 
adduction, internal and external rotation. Similarly 
knee pain causes considerable disability among 
middle adult population affecting both proximal 
and distal joint (hip and ankle) respectively. Patients 
with osteoarthritis are at higher danger of death 
contrasted and the all-inclusive community. History 
of diabetes, tumor, or cardiovascular infection and 
the nearness of strolling incapacity are real hazard 
factors. Administration of patients with osteoarthritis 
and strolling inability should concentrate on com-
pelling treatment of cardiovascular hazard 
variables and comorbidities, and also on expand-
ing physical action8.

If we need to examine a patient with complain of 
pain in knee joint, it is not completed without exam-
ining adjacent joint, hip and ankle, respective-
ly9.There is a connection between power and 
position of hip joint and Patellofemoral Joint Stress 
(PFJS)10. It is revealed by a study that strengthening 
of hip abductor muscles was very much productive 
in mounting muscle power and diminishing pain in 
patients with Patellofemaoral Pain Syndrome 
(PFPS)11.

The problem in the proximal (hip) joint can affect 
distal (tibiofemoral and patellofemoral) joint 
mechanics12. Hip strength is very much significant. It 
is concluded that any movement at hip joint wheth-
er flexion, extension, rotation, poor motor control at 
the hip often manifests itself in knee pain13. Severe 
knee osteoarthritis is a strong cause of hip and knee 
pain14.

Loose or weak pelvis may contribute to knee injury. 
A strong upper leg strength can be beneficial in 
preventing knee injury15.The result of a study 
suggested that there is a strong relation between a 
weak hip and knee pain thus indicating a strong hip 
joint has a positive impact on distal knee joint and a 
weak hip joint may contribute to weaken the knee 
joint16. Periodic dislocation is seen in quite a few 
patients which give may arise to knee complica-
tions17. So the knee pain may have a direct or 
indirect relation with faulty biomechanics at hip and 
ankle joint18.

METHODOLOGY

Participants
Patients between age 45 to 60 years including both 
male and female.

Research Design
Cross sectional study design. 

Study Setting
The research was conducted in Out Patient Depart-

ment of Jinnah Hospital, Alamgir Health Care 
Center, Memon Medical Institute, Sindh Govern-
ment Hospital. 

Study Duration 
6-8 months.

Sample Size
Sample size was calculated using WHO software for 
sample size calculation. The study conducted in 
2010 title as “epidemiology of osteoarthritis” was 
taken to calculate the sample size. By taking the 
prevalence of hip OA 27%, keeping confidence 
Interval 95% and 8% bound of error; a sample size of 
115 was calculated.

Sampling Method
Subjects were allocated to study groups using 
convenient sampling method.

Inclusion Criteria
• The vast majority of the consideration criteria 
utilized were the understanding, capacity and 
readiness to partake in the outpatient technique19.
• Ranging from 45 to 80 years20.
• Patients with both hip and knee pain
• Not taking any drug during the inclusion period 
which could perturb walking (for example neuro-
leptics)
• No limitation for strolling or light physical activity

Exclusion Criteria
• Sign and symptoms of depression
• Any trauma and history of fall
• Grade 3 obese patients with BMI (>40kg/m2) will 
be excluded21.
• Patients with cardiovascular (e.g. heart disap-
pointment, history of myocardial dead tissue, 
arrhythmia), pneumonic (e.g. embolism, respiratory 
disappointment) and inadequately controlled 
comorbidities will be prohibited22. 
• Systemic problems
• Open wounds 
• External fixators

Data collection procedure
All the subjects were recruited with knee pain; 
detailed hip assessment by a senior therapist was 
done. All ranges were assessed using goniometer 
and pain on the knee will be assessed using VAS.

Data Analysis
Analysis was performed by the researcher using 
computer analysis software SPSS Version 21. Descrip-
tive data for the average of the three measure-
ments VAS, IR and ER included means and standard 
deviations. The Pearson's correlation coefficient was 
used to analyze the associations between hip and 

knee and to compare the pain of knee joint with hip 
rotation dysfunction. In order to adjust for possible 
inflation of the (P > 0.05) alpha level due to multiple 
t-tests.

Outcome Measures
The visual analogue scale is a measurement tool 
which was used to assess intensity of pain which 
provides 0- 10 score in which higher score indicates 
high intensity of pain. VAS recommended score as 
no pain (0), mild pain (1 to 4), moderate pain (5 to 
7) and severe pain (8 to 10). Another measurement 
instrument is goniometer which is used to measure 
ranges at hip joint. 

RESULT

The study includes 100 participants with a mean 
age of 53.25. The male and female participants 
included in this study is shown in figure 1. 

In the following table 1, the means and standard 
deviations of participants’ age s shown and gender 
distribution of participant. There were in total 100 
participants in this research study were included. 
The demographics show that there was mean age 
50 years. There were 24 % male and 66% female 
among participants.

With pain scale 4 mean IR=30.67 and ER=36, at pain 
scale 5 mean IR=32.88 and ER=34.52, at pain level 6 
mean IR=27.77 and ER=30.06, at 7 mean IR=24.93 
and ER=28.24 and at pain scale 8 mean IR=17.33 
and ER=25 was found as shown in Figure 2.

Mean value for pain scale was 6.40 with the aver-
age IR found to be 26.21 and ER 29.64 of the given 
sample with the SD 6.49 and 8.03 respectively as 
shown in Table 2. 

There is a moderate negative correlation between 
knee pain and hip internal rotation, r= -0.67, p=0.45. 
There is also a weak negative correlation between 
knee pain and hip external rotation, r= -0.37, p= 
0.13.

Correlation is significant at the 0.01 level (2-tailed).

DISCUSSION

The purposes of this study were to determine wheth-
er there are differences in lower-extremity kinemat-
ics and to examine the relationship between hip 
Rotation and knee pain. Correlation between hip 
rotation dysfunction and knee pain has been 
checked on patients who have pain in knee for 
more than 3 months. Results shows that patients 
who have severe pain have decrease internal 
rotation at hip joint as compare to the patients who 
have moderate pain. External rotation is also 
reduced to some extent but we don’t see any 
direct effect of knee joint pain on external rotation.  
As our interpretation of research there would be 
change in ranges depending on whether pain is 
moderate or severe. 

There were no gender differences (P>0.05), which 
may be driven by the low subject numbers; howev-
er, due to the lack of gender differences, the 
correlational analyses were performed without 
regard to gender. Also, due to the moderate 
r-values reported for our significant findings, the 
results do not appear to be influenced by the low 
subject number.

Previous studies show a strong connection between 
hip and knee joint dysfunction that a faulty knee 
joint mechanics may influence hip joint function. 
According to Erik, When adduction or internal 
rotation increases at hip joint, it increases the Q 
angle by increasing the relative valgus of the lower 
limb, thus pressure on the patellofemoral joint 
increases due to peal lateral contact23.

According to Gibson, pain and age of patient had 
inverse relation, younger patients report higher 
pain. Age difference in pain score have been 
reported but the cause of difference is not certain 
and questionable24. Herr believe that older adults 
are not familiar with pain, cultural factor like stoicism 
results in under reporting of pain in older adults. 

Suggest that cultural factors, such as stoicism, lack 
of familiarity with verbal pain descriptors and the 
practice of pain reporting, may result in under-re-
porting of pain among older adults25. Recently 
LaChapelle found that increasing age is related to 
decreased pain severity and the perception of 
greater control over pain. The literature suggests 
that under-reporting of pain by the older adult 
cohort may be commonplace and that older 
patients may perceive greater pain control and 
thus lower pain severity26.

For the future studies, check range and pain scale 
before and after treatment to see whether ranges 
are consistent or increases as pain decreases after 
the treatment. Age group of patients should be 
specific.

CONCLUSION

VAS for knee pain is not a reliable tool to extract the 
exact condition of knee joint pain at that particular 
time and unequal numbers of males and females 
and low number of subjects who participated in this 
investigation were the limitations of the study. To 
ensure the correlational analyses were not 
influenced by gender, separate one‐way analyses 
of variance were performed to determine if there 
were significant differences between males and 
females for all variables of interest A final limitation 
of this investigation was the range of motion limits 
and positioning utilized for assessing Rotation of the 
hip joint.
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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.

REFERENCE

INTRODUCTION

Hip and knee OA has been ranked as eleventh 
maximum contributor to global incapacity and 38th 
maximum in incapacity Adjusted Life Years out of 
291 conditions globally. Prevalence is seen higher in 
females than guys. Handicap for hip and knee 
extended from 10.5 million to 17.5 Million from 1990 
to 20101. A research has been conducted in 2011 
which revealed that around the world, osteoarthritis 
(OA) is presently evaluated to be the fourth driving 
reason for inability. The greater part of this inability 
trouble is inferable from the contribution of the hips 
or the knees2. 

An expected 52.5 million (22.7%) grown-ups in the 
United States have joint inflammation. Of those, 22.7 
million (9.8% of U.S. grown-ups) have joint inflamma-
tion inferable action impediment according to 
Morbidity and Mortality Weekly Report 2016. The 
prevalence of arthritis is projected to increase 78.4 
million (25.9% of U.S. adults) by 2040, and the 
number of adults with AAAL is projected to increase 
to 34.6 million (11.4% of U.S. adults). 

Knee and hip osteoarthritis are profoundly common 
infections in the more established population. The 
estimation for hip substitution is by all accounts 
altogether higher than that for knee substitution. 
Out of 11,002 individuals, the assessed suitability rate 
for hip substitution seems 37.7% in men and 52.7% in 
women with osteoarthritis. The evaluated propriety 
rate for knee substitution seems 11.8% in men and 
17.9% in women with osteoarthritis3.

Degenerative deformities at the joint leads to struc-
tural and functional limitations at the joint limiting its 
physiological movements. 

Radiographic signs of Femoral acetabular impinge-
ment in asymptomatic adults with age in between 
40 and 60 years shows increase in alpha angle is 
related to decrease internal rotation of hip joint 
leading to painful hip joint which may affect it’s 
proximal and distal joint (Sacroiliac and Knee) 
respectively4.

According to the American Academy of Orthope-
dic Surgeons knee pain is a common condition 
resulting in 19.4 million pain-related visits to a physi-
cian each year. This number is significantly higher 
than low back pain (5.9 million visits), hip pain (3.2 
million visits), and ankle pain (1.9 million visits). Knee 
pain impairs function, which can lead to disability5.
This condition is profoundly pervasive in more 
seasoned people and is viewed as an essential 
determinant of general wellbeing status in maturi-
ty6. Agony in weight bearing joints might be 
because of various causes, including alluded or 
emanated torment, sciatica, delicate tissue 
malady. In any case, confirm is developing that 
personal satisfaction and incapacity in OA are 

more identified with indications than to radiological 
seriousness7.  Hip arthritis reduces the mobility at the 
hip joint limiting flexion extension, abduction, and 
adduction, internal and external rotation. Similarly 
knee pain causes considerable disability among 
middle adult population affecting both proximal 
and distal joint (hip and ankle) respectively. Patients 
with osteoarthritis are at higher danger of death 
contrasted and the all-inclusive community. History 
of diabetes, tumor, or cardiovascular infection and 
the nearness of strolling incapacity are real hazard 
factors. Administration of patients with osteoarthritis 
and strolling inability should concentrate on com-
pelling treatment of cardiovascular hazard 
variables and comorbidities, and also on expand-
ing physical action8.

If we need to examine a patient with complain of 
pain in knee joint, it is not completed without exam-
ining adjacent joint, hip and ankle, respective-
ly9.There is a connection between power and 
position of hip joint and Patellofemoral Joint Stress 
(PFJS)10. It is revealed by a study that strengthening 
of hip abductor muscles was very much productive 
in mounting muscle power and diminishing pain in 
patients with Patellofemaoral Pain Syndrome 
(PFPS)11.

The problem in the proximal (hip) joint can affect 
distal (tibiofemoral and patellofemoral) joint 
mechanics12. Hip strength is very much significant. It 
is concluded that any movement at hip joint wheth-
er flexion, extension, rotation, poor motor control at 
the hip often manifests itself in knee pain13. Severe 
knee osteoarthritis is a strong cause of hip and knee 
pain14.

Loose or weak pelvis may contribute to knee injury. 
A strong upper leg strength can be beneficial in 
preventing knee injury15.The result of a study 
suggested that there is a strong relation between a 
weak hip and knee pain thus indicating a strong hip 
joint has a positive impact on distal knee joint and a 
weak hip joint may contribute to weaken the knee 
joint16. Periodic dislocation is seen in quite a few 
patients which give may arise to knee complica-
tions17. So the knee pain may have a direct or 
indirect relation with faulty biomechanics at hip and 
ankle joint18.

METHODOLOGY

Participants
Patients between age 45 to 60 years including both 
male and female.

Research Design
Cross sectional study design. 

Study Setting
The research was conducted in Out Patient Depart-

ment of Jinnah Hospital, Alamgir Health Care 
Center, Memon Medical Institute, Sindh Govern-
ment Hospital. 

Study Duration 
6-8 months.

Sample Size
Sample size was calculated using WHO software for 
sample size calculation. The study conducted in 
2010 title as “epidemiology of osteoarthritis” was 
taken to calculate the sample size. By taking the 
prevalence of hip OA 27%, keeping confidence 
Interval 95% and 8% bound of error; a sample size of 
115 was calculated.

Sampling Method
Subjects were allocated to study groups using 
convenient sampling method.

Inclusion Criteria
• The vast majority of the consideration criteria 
utilized were the understanding, capacity and 
readiness to partake in the outpatient technique19.
• Ranging from 45 to 80 years20.
• Patients with both hip and knee pain
• Not taking any drug during the inclusion period 
which could perturb walking (for example neuro-
leptics)
• No limitation for strolling or light physical activity

Exclusion Criteria
• Sign and symptoms of depression
• Any trauma and history of fall
• Grade 3 obese patients with BMI (>40kg/m2) will 
be excluded21.
• Patients with cardiovascular (e.g. heart disap-
pointment, history of myocardial dead tissue, 
arrhythmia), pneumonic (e.g. embolism, respiratory 
disappointment) and inadequately controlled 
comorbidities will be prohibited22. 
• Systemic problems
• Open wounds 
• External fixators

Data collection procedure
All the subjects were recruited with knee pain; 
detailed hip assessment by a senior therapist was 
done. All ranges were assessed using goniometer 
and pain on the knee will be assessed using VAS.

Data Analysis
Analysis was performed by the researcher using 
computer analysis software SPSS Version 21. Descrip-
tive data for the average of the three measure-
ments VAS, IR and ER included means and standard 
deviations. The Pearson's correlation coefficient was 
used to analyze the associations between hip and 

knee and to compare the pain of knee joint with hip 
rotation dysfunction. In order to adjust for possible 
inflation of the (P > 0.05) alpha level due to multiple 
t-tests.

Outcome Measures
The visual analogue scale is a measurement tool 
which was used to assess intensity of pain which 
provides 0- 10 score in which higher score indicates 
high intensity of pain. VAS recommended score as 
no pain (0), mild pain (1 to 4), moderate pain (5 to 
7) and severe pain (8 to 10). Another measurement 
instrument is goniometer which is used to measure 
ranges at hip joint. 

RESULT

The study includes 100 participants with a mean 
age of 53.25. The male and female participants 
included in this study is shown in figure 1. 

In the following table 1, the means and standard 
deviations of participants’ age s shown and gender 
distribution of participant. There were in total 100 
participants in this research study were included. 
The demographics show that there was mean age 
50 years. There were 24 % male and 66% female 
among participants.

With pain scale 4 mean IR=30.67 and ER=36, at pain 
scale 5 mean IR=32.88 and ER=34.52, at pain level 6 
mean IR=27.77 and ER=30.06, at 7 mean IR=24.93 
and ER=28.24 and at pain scale 8 mean IR=17.33 
and ER=25 was found as shown in Figure 2.

Mean value for pain scale was 6.40 with the aver-
age IR found to be 26.21 and ER 29.64 of the given 
sample with the SD 6.49 and 8.03 respectively as 
shown in Table 2. 

There is a moderate negative correlation between 
knee pain and hip internal rotation, r= -0.67, p=0.45. 
There is also a weak negative correlation between 
knee pain and hip external rotation, r= -0.37, p= 
0.13.

Correlation is significant at the 0.01 level (2-tailed).

DISCUSSION

The purposes of this study were to determine wheth-
er there are differences in lower-extremity kinemat-
ics and to examine the relationship between hip 
Rotation and knee pain. Correlation between hip 
rotation dysfunction and knee pain has been 
checked on patients who have pain in knee for 
more than 3 months. Results shows that patients 
who have severe pain have decrease internal 
rotation at hip joint as compare to the patients who 
have moderate pain. External rotation is also 
reduced to some extent but we don’t see any 
direct effect of knee joint pain on external rotation.  
As our interpretation of research there would be 
change in ranges depending on whether pain is 
moderate or severe. 

There were no gender differences (P>0.05), which 
may be driven by the low subject numbers; howev-
er, due to the lack of gender differences, the 
correlational analyses were performed without 
regard to gender. Also, due to the moderate 
r-values reported for our significant findings, the 
results do not appear to be influenced by the low 
subject number.

Previous studies show a strong connection between 
hip and knee joint dysfunction that a faulty knee 
joint mechanics may influence hip joint function. 
According to Erik, When adduction or internal 
rotation increases at hip joint, it increases the Q 
angle by increasing the relative valgus of the lower 
limb, thus pressure on the patellofemoral joint 
increases due to peal lateral contact23.

According to Gibson, pain and age of patient had 
inverse relation, younger patients report higher 
pain. Age difference in pain score have been 
reported but the cause of difference is not certain 
and questionable24. Herr believe that older adults 
are not familiar with pain, cultural factor like stoicism 
results in under reporting of pain in older adults. 

Suggest that cultural factors, such as stoicism, lack 
of familiarity with verbal pain descriptors and the 
practice of pain reporting, may result in under-re-
porting of pain among older adults25. Recently 
LaChapelle found that increasing age is related to 
decreased pain severity and the perception of 
greater control over pain. The literature suggests 
that under-reporting of pain by the older adult 
cohort may be commonplace and that older 
patients may perceive greater pain control and 
thus lower pain severity26.

For the future studies, check range and pain scale 
before and after treatment to see whether ranges 
are consistent or increases as pain decreases after 
the treatment. Age group of patients should be 
specific.

CONCLUSION

VAS for knee pain is not a reliable tool to extract the 
exact condition of knee joint pain at that particular 
time and unequal numbers of males and females 
and low number of subjects who participated in this 
investigation were the limitations of the study. To 
ensure the correlational analyses were not 
influenced by gender, separate one‐way analyses 
of variance were performed to determine if there 
were significant differences between males and 
females for all variables of interest A final limitation 
of this investigation was the range of motion limits 
and positioning utilized for assessing Rotation of the 
hip joint.
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Figure 1

24%

66%
Male

Female

Table1. Percentage distribution of demographic 
characteristics of knee pain patients

Demographic 
characteristics

Age (Mean±SD) years
Gender

Male
Female

53.25±4.5

24
66

24
66

n %



35

Hassan B et al. Correlation Between Hip Rotation Dysfunction and Knee Pain

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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INTRODUCTION

Hip and knee OA has been ranked as eleventh 
maximum contributor to global incapacity and 38th 
maximum in incapacity Adjusted Life Years out of 
291 conditions globally. Prevalence is seen higher in 
females than guys. Handicap for hip and knee 
extended from 10.5 million to 17.5 Million from 1990 
to 20101. A research has been conducted in 2011 
which revealed that around the world, osteoarthritis 
(OA) is presently evaluated to be the fourth driving 
reason for inability. The greater part of this inability 
trouble is inferable from the contribution of the hips 
or the knees2. 

An expected 52.5 million (22.7%) grown-ups in the 
United States have joint inflammation. Of those, 22.7 
million (9.8% of U.S. grown-ups) have joint inflamma-
tion inferable action impediment according to 
Morbidity and Mortality Weekly Report 2016. The 
prevalence of arthritis is projected to increase 78.4 
million (25.9% of U.S. adults) by 2040, and the 
number of adults with AAAL is projected to increase 
to 34.6 million (11.4% of U.S. adults). 

Knee and hip osteoarthritis are profoundly common 
infections in the more established population. The 
estimation for hip substitution is by all accounts 
altogether higher than that for knee substitution. 
Out of 11,002 individuals, the assessed suitability rate 
for hip substitution seems 37.7% in men and 52.7% in 
women with osteoarthritis. The evaluated propriety 
rate for knee substitution seems 11.8% in men and 
17.9% in women with osteoarthritis3.

Degenerative deformities at the joint leads to struc-
tural and functional limitations at the joint limiting its 
physiological movements. 

Radiographic signs of Femoral acetabular impinge-
ment in asymptomatic adults with age in between 
40 and 60 years shows increase in alpha angle is 
related to decrease internal rotation of hip joint 
leading to painful hip joint which may affect it’s 
proximal and distal joint (Sacroiliac and Knee) 
respectively4.

According to the American Academy of Orthope-
dic Surgeons knee pain is a common condition 
resulting in 19.4 million pain-related visits to a physi-
cian each year. This number is significantly higher 
than low back pain (5.9 million visits), hip pain (3.2 
million visits), and ankle pain (1.9 million visits). Knee 
pain impairs function, which can lead to disability5.
This condition is profoundly pervasive in more 
seasoned people and is viewed as an essential 
determinant of general wellbeing status in maturi-
ty6. Agony in weight bearing joints might be 
because of various causes, including alluded or 
emanated torment, sciatica, delicate tissue 
malady. In any case, confirm is developing that 
personal satisfaction and incapacity in OA are 

more identified with indications than to radiological 
seriousness7.  Hip arthritis reduces the mobility at the 
hip joint limiting flexion extension, abduction, and 
adduction, internal and external rotation. Similarly 
knee pain causes considerable disability among 
middle adult population affecting both proximal 
and distal joint (hip and ankle) respectively. Patients 
with osteoarthritis are at higher danger of death 
contrasted and the all-inclusive community. History 
of diabetes, tumor, or cardiovascular infection and 
the nearness of strolling incapacity are real hazard 
factors. Administration of patients with osteoarthritis 
and strolling inability should concentrate on com-
pelling treatment of cardiovascular hazard 
variables and comorbidities, and also on expand-
ing physical action8.

If we need to examine a patient with complain of 
pain in knee joint, it is not completed without exam-
ining adjacent joint, hip and ankle, respective-
ly9.There is a connection between power and 
position of hip joint and Patellofemoral Joint Stress 
(PFJS)10. It is revealed by a study that strengthening 
of hip abductor muscles was very much productive 
in mounting muscle power and diminishing pain in 
patients with Patellofemaoral Pain Syndrome 
(PFPS)11.

The problem in the proximal (hip) joint can affect 
distal (tibiofemoral and patellofemoral) joint 
mechanics12. Hip strength is very much significant. It 
is concluded that any movement at hip joint wheth-
er flexion, extension, rotation, poor motor control at 
the hip often manifests itself in knee pain13. Severe 
knee osteoarthritis is a strong cause of hip and knee 
pain14.

Loose or weak pelvis may contribute to knee injury. 
A strong upper leg strength can be beneficial in 
preventing knee injury15.The result of a study 
suggested that there is a strong relation between a 
weak hip and knee pain thus indicating a strong hip 
joint has a positive impact on distal knee joint and a 
weak hip joint may contribute to weaken the knee 
joint16. Periodic dislocation is seen in quite a few 
patients which give may arise to knee complica-
tions17. So the knee pain may have a direct or 
indirect relation with faulty biomechanics at hip and 
ankle joint18.

METHODOLOGY

Participants
Patients between age 45 to 60 years including both 
male and female.

Research Design
Cross sectional study design. 

Study Setting
The research was conducted in Out Patient Depart-

ment of Jinnah Hospital, Alamgir Health Care 
Center, Memon Medical Institute, Sindh Govern-
ment Hospital. 

Study Duration 
6-8 months.

Sample Size
Sample size was calculated using WHO software for 
sample size calculation. The study conducted in 
2010 title as “epidemiology of osteoarthritis” was 
taken to calculate the sample size. By taking the 
prevalence of hip OA 27%, keeping confidence 
Interval 95% and 8% bound of error; a sample size of 
115 was calculated.

Sampling Method
Subjects were allocated to study groups using 
convenient sampling method.

Inclusion Criteria
• The vast majority of the consideration criteria 
utilized were the understanding, capacity and 
readiness to partake in the outpatient technique19.
• Ranging from 45 to 80 years20.
• Patients with both hip and knee pain
• Not taking any drug during the inclusion period 
which could perturb walking (for example neuro-
leptics)
• No limitation for strolling or light physical activity

Exclusion Criteria
• Sign and symptoms of depression
• Any trauma and history of fall
• Grade 3 obese patients with BMI (>40kg/m2) will 
be excluded21.
• Patients with cardiovascular (e.g. heart disap-
pointment, history of myocardial dead tissue, 
arrhythmia), pneumonic (e.g. embolism, respiratory 
disappointment) and inadequately controlled 
comorbidities will be prohibited22. 
• Systemic problems
• Open wounds 
• External fixators

Data collection procedure
All the subjects were recruited with knee pain; 
detailed hip assessment by a senior therapist was 
done. All ranges were assessed using goniometer 
and pain on the knee will be assessed using VAS.

Data Analysis
Analysis was performed by the researcher using 
computer analysis software SPSS Version 21. Descrip-
tive data for the average of the three measure-
ments VAS, IR and ER included means and standard 
deviations. The Pearson's correlation coefficient was 
used to analyze the associations between hip and 

knee and to compare the pain of knee joint with hip 
rotation dysfunction. In order to adjust for possible 
inflation of the (P > 0.05) alpha level due to multiple 
t-tests.

Outcome Measures
The visual analogue scale is a measurement tool 
which was used to assess intensity of pain which 
provides 0- 10 score in which higher score indicates 
high intensity of pain. VAS recommended score as 
no pain (0), mild pain (1 to 4), moderate pain (5 to 
7) and severe pain (8 to 10). Another measurement 
instrument is goniometer which is used to measure 
ranges at hip joint. 

RESULT

The study includes 100 participants with a mean 
age of 53.25. The male and female participants 
included in this study is shown in figure 1. 

In the following table 1, the means and standard 
deviations of participants’ age s shown and gender 
distribution of participant. There were in total 100 
participants in this research study were included. 
The demographics show that there was mean age 
50 years. There were 24 % male and 66% female 
among participants.

With pain scale 4 mean IR=30.67 and ER=36, at pain 
scale 5 mean IR=32.88 and ER=34.52, at pain level 6 
mean IR=27.77 and ER=30.06, at 7 mean IR=24.93 
and ER=28.24 and at pain scale 8 mean IR=17.33 
and ER=25 was found as shown in Figure 2.

Mean value for pain scale was 6.40 with the aver-
age IR found to be 26.21 and ER 29.64 of the given 
sample with the SD 6.49 and 8.03 respectively as 
shown in Table 2. 

There is a moderate negative correlation between 
knee pain and hip internal rotation, r= -0.67, p=0.45. 
There is also a weak negative correlation between 
knee pain and hip external rotation, r= -0.37, p= 
0.13.

Correlation is significant at the 0.01 level (2-tailed).

DISCUSSION

The purposes of this study were to determine wheth-
er there are differences in lower-extremity kinemat-
ics and to examine the relationship between hip 
Rotation and knee pain. Correlation between hip 
rotation dysfunction and knee pain has been 
checked on patients who have pain in knee for 
more than 3 months. Results shows that patients 
who have severe pain have decrease internal 
rotation at hip joint as compare to the patients who 
have moderate pain. External rotation is also 
reduced to some extent but we don’t see any 
direct effect of knee joint pain on external rotation.  
As our interpretation of research there would be 
change in ranges depending on whether pain is 
moderate or severe. 

There were no gender differences (P>0.05), which 
may be driven by the low subject numbers; howev-
er, due to the lack of gender differences, the 
correlational analyses were performed without 
regard to gender. Also, due to the moderate 
r-values reported for our significant findings, the 
results do not appear to be influenced by the low 
subject number.

Previous studies show a strong connection between 
hip and knee joint dysfunction that a faulty knee 
joint mechanics may influence hip joint function. 
According to Erik, When adduction or internal 
rotation increases at hip joint, it increases the Q 
angle by increasing the relative valgus of the lower 
limb, thus pressure on the patellofemoral joint 
increases due to peal lateral contact23.

According to Gibson, pain and age of patient had 
inverse relation, younger patients report higher 
pain. Age difference in pain score have been 
reported but the cause of difference is not certain 
and questionable24. Herr believe that older adults 
are not familiar with pain, cultural factor like stoicism 
results in under reporting of pain in older adults. 

Suggest that cultural factors, such as stoicism, lack 
of familiarity with verbal pain descriptors and the 
practice of pain reporting, may result in under-re-
porting of pain among older adults25. Recently 
LaChapelle found that increasing age is related to 
decreased pain severity and the perception of 
greater control over pain. The literature suggests 
that under-reporting of pain by the older adult 
cohort may be commonplace and that older 
patients may perceive greater pain control and 
thus lower pain severity26.

For the future studies, check range and pain scale 
before and after treatment to see whether ranges 
are consistent or increases as pain decreases after 
the treatment. Age group of patients should be 
specific.

CONCLUSION

VAS for knee pain is not a reliable tool to extract the 
exact condition of knee joint pain at that particular 
time and unequal numbers of males and females 
and low number of subjects who participated in this 
investigation were the limitations of the study. To 
ensure the correlational analyses were not 
influenced by gender, separate one‐way analyses 
of variance were performed to determine if there 
were significant differences between males and 
females for all variables of interest A final limitation 
of this investigation was the range of motion limits 
and positioning utilized for assessing Rotation of the 
hip joint.
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Table 2: Descriptive Statistics Of Pain Intensity (Vas), 
Internal Rotation And External Rotation (N=100)

Variable
VAS
IR
ER

6.40
26.21
29.64

1.03
6.49
6.49

Mean Std.  Deviation

Table 3: Correlation Between Pain Intensity And 
Internal Rotation, Pain Intensity And External Rotation 

(N=100)
Variable
VAS+IR
VAS+ER

-0.674
-0.373

0.45
0.13

Pearson Correlation P-Value

Graph 1

10

1

3

5

7

9

15 20 25
IR

PA
IN

S 
C

LA
LE

30 35 40

Graph 2

10

1

3

5

7

9

15 20 25
ER

PA
IN

S 
C

LA
LE

30 35 40

Figure 2



36

Hassan B et al. Correlation Between Hip Rotation Dysfunction and Knee Pain

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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INTRODUCTION

Hip and knee OA has been ranked as eleventh 
maximum contributor to global incapacity and 38th 
maximum in incapacity Adjusted Life Years out of 
291 conditions globally. Prevalence is seen higher in 
females than guys. Handicap for hip and knee 
extended from 10.5 million to 17.5 Million from 1990 
to 20101. A research has been conducted in 2011 
which revealed that around the world, osteoarthritis 
(OA) is presently evaluated to be the fourth driving 
reason for inability. The greater part of this inability 
trouble is inferable from the contribution of the hips 
or the knees2. 

An expected 52.5 million (22.7%) grown-ups in the 
United States have joint inflammation. Of those, 22.7 
million (9.8% of U.S. grown-ups) have joint inflamma-
tion inferable action impediment according to 
Morbidity and Mortality Weekly Report 2016. The 
prevalence of arthritis is projected to increase 78.4 
million (25.9% of U.S. adults) by 2040, and the 
number of adults with AAAL is projected to increase 
to 34.6 million (11.4% of U.S. adults). 

Knee and hip osteoarthritis are profoundly common 
infections in the more established population. The 
estimation for hip substitution is by all accounts 
altogether higher than that for knee substitution. 
Out of 11,002 individuals, the assessed suitability rate 
for hip substitution seems 37.7% in men and 52.7% in 
women with osteoarthritis. The evaluated propriety 
rate for knee substitution seems 11.8% in men and 
17.9% in women with osteoarthritis3.

Degenerative deformities at the joint leads to struc-
tural and functional limitations at the joint limiting its 
physiological movements. 

Radiographic signs of Femoral acetabular impinge-
ment in asymptomatic adults with age in between 
40 and 60 years shows increase in alpha angle is 
related to decrease internal rotation of hip joint 
leading to painful hip joint which may affect it’s 
proximal and distal joint (Sacroiliac and Knee) 
respectively4.

According to the American Academy of Orthope-
dic Surgeons knee pain is a common condition 
resulting in 19.4 million pain-related visits to a physi-
cian each year. This number is significantly higher 
than low back pain (5.9 million visits), hip pain (3.2 
million visits), and ankle pain (1.9 million visits). Knee 
pain impairs function, which can lead to disability5.
This condition is profoundly pervasive in more 
seasoned people and is viewed as an essential 
determinant of general wellbeing status in maturi-
ty6. Agony in weight bearing joints might be 
because of various causes, including alluded or 
emanated torment, sciatica, delicate tissue 
malady. In any case, confirm is developing that 
personal satisfaction and incapacity in OA are 

more identified with indications than to radiological 
seriousness7.  Hip arthritis reduces the mobility at the 
hip joint limiting flexion extension, abduction, and 
adduction, internal and external rotation. Similarly 
knee pain causes considerable disability among 
middle adult population affecting both proximal 
and distal joint (hip and ankle) respectively. Patients 
with osteoarthritis are at higher danger of death 
contrasted and the all-inclusive community. History 
of diabetes, tumor, or cardiovascular infection and 
the nearness of strolling incapacity are real hazard 
factors. Administration of patients with osteoarthritis 
and strolling inability should concentrate on com-
pelling treatment of cardiovascular hazard 
variables and comorbidities, and also on expand-
ing physical action8.

If we need to examine a patient with complain of 
pain in knee joint, it is not completed without exam-
ining adjacent joint, hip and ankle, respective-
ly9.There is a connection between power and 
position of hip joint and Patellofemoral Joint Stress 
(PFJS)10. It is revealed by a study that strengthening 
of hip abductor muscles was very much productive 
in mounting muscle power and diminishing pain in 
patients with Patellofemaoral Pain Syndrome 
(PFPS)11.

The problem in the proximal (hip) joint can affect 
distal (tibiofemoral and patellofemoral) joint 
mechanics12. Hip strength is very much significant. It 
is concluded that any movement at hip joint wheth-
er flexion, extension, rotation, poor motor control at 
the hip often manifests itself in knee pain13. Severe 
knee osteoarthritis is a strong cause of hip and knee 
pain14.

Loose or weak pelvis may contribute to knee injury. 
A strong upper leg strength can be beneficial in 
preventing knee injury15.The result of a study 
suggested that there is a strong relation between a 
weak hip and knee pain thus indicating a strong hip 
joint has a positive impact on distal knee joint and a 
weak hip joint may contribute to weaken the knee 
joint16. Periodic dislocation is seen in quite a few 
patients which give may arise to knee complica-
tions17. So the knee pain may have a direct or 
indirect relation with faulty biomechanics at hip and 
ankle joint18.

METHODOLOGY

Participants
Patients between age 45 to 60 years including both 
male and female.

Research Design
Cross sectional study design. 

Study Setting
The research was conducted in Out Patient Depart-

ment of Jinnah Hospital, Alamgir Health Care 
Center, Memon Medical Institute, Sindh Govern-
ment Hospital. 

Study Duration 
6-8 months.

Sample Size
Sample size was calculated using WHO software for 
sample size calculation. The study conducted in 
2010 title as “epidemiology of osteoarthritis” was 
taken to calculate the sample size. By taking the 
prevalence of hip OA 27%, keeping confidence 
Interval 95% and 8% bound of error; a sample size of 
115 was calculated.

Sampling Method
Subjects were allocated to study groups using 
convenient sampling method.

Inclusion Criteria
• The vast majority of the consideration criteria 
utilized were the understanding, capacity and 
readiness to partake in the outpatient technique19.
• Ranging from 45 to 80 years20.
• Patients with both hip and knee pain
• Not taking any drug during the inclusion period 
which could perturb walking (for example neuro-
leptics)
• No limitation for strolling or light physical activity

Exclusion Criteria
• Sign and symptoms of depression
• Any trauma and history of fall
• Grade 3 obese patients with BMI (>40kg/m2) will 
be excluded21.
• Patients with cardiovascular (e.g. heart disap-
pointment, history of myocardial dead tissue, 
arrhythmia), pneumonic (e.g. embolism, respiratory 
disappointment) and inadequately controlled 
comorbidities will be prohibited22. 
• Systemic problems
• Open wounds 
• External fixators

Data collection procedure
All the subjects were recruited with knee pain; 
detailed hip assessment by a senior therapist was 
done. All ranges were assessed using goniometer 
and pain on the knee will be assessed using VAS.

Data Analysis
Analysis was performed by the researcher using 
computer analysis software SPSS Version 21. Descrip-
tive data for the average of the three measure-
ments VAS, IR and ER included means and standard 
deviations. The Pearson's correlation coefficient was 
used to analyze the associations between hip and 

knee and to compare the pain of knee joint with hip 
rotation dysfunction. In order to adjust for possible 
inflation of the (P > 0.05) alpha level due to multiple 
t-tests.

Outcome Measures
The visual analogue scale is a measurement tool 
which was used to assess intensity of pain which 
provides 0- 10 score in which higher score indicates 
high intensity of pain. VAS recommended score as 
no pain (0), mild pain (1 to 4), moderate pain (5 to 
7) and severe pain (8 to 10). Another measurement 
instrument is goniometer which is used to measure 
ranges at hip joint. 

RESULT

The study includes 100 participants with a mean 
age of 53.25. The male and female participants 
included in this study is shown in figure 1. 

In the following table 1, the means and standard 
deviations of participants’ age s shown and gender 
distribution of participant. There were in total 100 
participants in this research study were included. 
The demographics show that there was mean age 
50 years. There were 24 % male and 66% female 
among participants.

With pain scale 4 mean IR=30.67 and ER=36, at pain 
scale 5 mean IR=32.88 and ER=34.52, at pain level 6 
mean IR=27.77 and ER=30.06, at 7 mean IR=24.93 
and ER=28.24 and at pain scale 8 mean IR=17.33 
and ER=25 was found as shown in Figure 2.

Mean value for pain scale was 6.40 with the aver-
age IR found to be 26.21 and ER 29.64 of the given 
sample with the SD 6.49 and 8.03 respectively as 
shown in Table 2. 

There is a moderate negative correlation between 
knee pain and hip internal rotation, r= -0.67, p=0.45. 
There is also a weak negative correlation between 
knee pain and hip external rotation, r= -0.37, p= 
0.13.

Correlation is significant at the 0.01 level (2-tailed).

DISCUSSION

The purposes of this study were to determine wheth-
er there are differences in lower-extremity kinemat-
ics and to examine the relationship between hip 
Rotation and knee pain. Correlation between hip 
rotation dysfunction and knee pain has been 
checked on patients who have pain in knee for 
more than 3 months. Results shows that patients 
who have severe pain have decrease internal 
rotation at hip joint as compare to the patients who 
have moderate pain. External rotation is also 
reduced to some extent but we don’t see any 
direct effect of knee joint pain on external rotation.  
As our interpretation of research there would be 
change in ranges depending on whether pain is 
moderate or severe. 

There were no gender differences (P>0.05), which 
may be driven by the low subject numbers; howev-
er, due to the lack of gender differences, the 
correlational analyses were performed without 
regard to gender. Also, due to the moderate 
r-values reported for our significant findings, the 
results do not appear to be influenced by the low 
subject number.

Previous studies show a strong connection between 
hip and knee joint dysfunction that a faulty knee 
joint mechanics may influence hip joint function. 
According to Erik, When adduction or internal 
rotation increases at hip joint, it increases the Q 
angle by increasing the relative valgus of the lower 
limb, thus pressure on the patellofemoral joint 
increases due to peal lateral contact23.

According to Gibson, pain and age of patient had 
inverse relation, younger patients report higher 
pain. Age difference in pain score have been 
reported but the cause of difference is not certain 
and questionable24. Herr believe that older adults 
are not familiar with pain, cultural factor like stoicism 
results in under reporting of pain in older adults. 

Suggest that cultural factors, such as stoicism, lack 
of familiarity with verbal pain descriptors and the 
practice of pain reporting, may result in under-re-
porting of pain among older adults25. Recently 
LaChapelle found that increasing age is related to 
decreased pain severity and the perception of 
greater control over pain. The literature suggests 
that under-reporting of pain by the older adult 
cohort may be commonplace and that older 
patients may perceive greater pain control and 
thus lower pain severity26.

For the future studies, check range and pain scale 
before and after treatment to see whether ranges 
are consistent or increases as pain decreases after 
the treatment. Age group of patients should be 
specific.

CONCLUSION

VAS for knee pain is not a reliable tool to extract the 
exact condition of knee joint pain at that particular 
time and unequal numbers of males and females 
and low number of subjects who participated in this 
investigation were the limitations of the study. To 
ensure the correlational analyses were not 
influenced by gender, separate one‐way analyses 
of variance were performed to determine if there 
were significant differences between males and 
females for all variables of interest A final limitation 
of this investigation was the range of motion limits 
and positioning utilized for assessing Rotation of the 
hip joint.
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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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