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Editorial
Journal of Rehabilitation is the journal of the Swami Vivekanand National Institute of
Rehabilitation Training and Research. The mission of this journal is to publish significant
research which has important implications for the rehabilitation of the physically challenged.
The Journal is committed to document the principles and practice of rehabilitation, and to
facilitate communication among educators, researchers and practitioners in the field. The
fundamental goal of research is to effect change and exposure to new concepts. The
knowledge through peer review and debate challenges prevailing orthodoxies and ultimately
brings the change. Despite the rapid growth of training institutions and organizations
providing services to persons with disabilities, research in the field is still a low priority area
and there is an acute shortage of published literature in the field of disability rehabilitation in
India. The journal of rehabilitation attempts to fill this void and bring a colossal knowledge
space to accumulate more technology and application. The current issue has a total of 20
articles, out of which 14 are based on empirical research studies, one article on disability
status in India, two case and technical reports. The journal also carries a special article about
the scope of neuro-motor prosthesis in the field of rehabilitation. I am sure these articles will
be of immense use to researchers, academicians, professionals and other stakeholders. I
compliment the contributors for their great efforts.

I solicit your thoughtful suggestions and the research articles which I am confident, would,
for sure, help making the journal more purposeful. I appeal to all the experts, professionals
and others interested in the area of disability rehabilitation to send their contribution for
making it more comprehensive and timely.

Dr.P.P.Mohanty
Editor – in-Chief
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Abstract

We studied retrospectively 33 hips in 26 children at an average of 9 years 5 months after
simultaneous open reduction, femoral shortening and Dega transiliac osteotomy for
developmental dislocation of the hip (DDH). All children were between 3-5 years of life at
surgery. At the latest follow-up 89% of the clinical results and 72% of the radiographic
results were rated excellent or good. We attempted to identify factors influencing the final
result. Given the low complication rate (3%) and low reoperation rate (3%), we conclude that
the our surgical protocol is safe and effective in the treatment of DDH in young children.

KeyWords: Developmental dislocation of the hip, Surgical treatment, Femoral
shortening, Dega osteotomy

Introduction

The treatment of developmental dislocation of the hip (DDH) has evolved considerably over
recent decades. The main objective of treatment remains an atraumatic relocation of the hip
as early as possible and maintenance of the reduction so that the hip can resume normal
development. In most instances, this can be accomplished by nonoperative methods if
patients report at the earliest. However, failure of conservative treatment and late presentation
are indications for operative treatment in DDH.

We began operating on children above 3 years of age in 2000 by the combined method. 26
cases were operated between 3-5 years of age. 7 cases were operated between 5-8 years of
age. Surgery is contraindicated above 8 years of age. So, retrospectively we analyzed our
cases operated in that age. The aim of this study was to assess the clinical and radiographic
results of open reduction, femoral shortening combined with Dega transiliac osteotomy in
children with DDH . We attempted to determine the influence of age, magnitude of
dislocation, ability to walk, previous conservative treatment, and absence of ossific nucleus
of the femoral head on the final result.

Materials and Methods
From 2000 to 2011, 63 cases of developmental dislocation of hip (DDH) were reported to
our Institute. 30 cases were below 3 years and 33 cases were above 3 years of age. 7 cases
were above 5 years of age. Children less than 3 years are managed by POP cast, Pavlik‘s
harness. Open reduction and capsuloplasty, or along with Dega type osteotomy if required in
cases of failure in conservative management. Femoral osteotomy was not necessary in cases
with less than 3 years of age.

We reviewed the records of patients operated on for DDH who were above age 3 years of
age at surgery. Children who had follow-up shorter than 3 years or who had a neuromuscular
disease, infection of the hip, or teratologic dislocation were excluded, as were patients who
had had any
procedure on the hip other than open reduction combined with femoral shortening and Dega
transiliac osteotomy before or at the time of index surgery were excluded from our study.
Children above 8 years were managed by other methods.

Twenty-six children with 33 dislocated hips were available for the study. There were 18 girls
and 8 boys. In seven children dislocation was bilateral. Mean age at surgery was 48 months
(range 36-60 months). Twelve hips were operated on in the third year of life, 21 hips in the
fourth year of life. Mean age at the latest follow-up was 7 years (range 1–13 years). Mean
follow-up was 6 years (range 1-11years).
Prior to the index surgery 7 children (12 hips) had documented conservative treatment like
POP casting and Pavlik‘s harness of a mean of 5.6 months (range 3.5–11 months). Others
were not availed any treatment.

Surgical Technique
Surgery started with percutaneous adductor tenotomy. Then an extended anterolateral
incision is made starting 1 cm inferior and posterior to the anterior superior iliac spine and
extending distally over the proximal part of the femur, centered over the greater trochanter.
The interval between the tensor fasciae latae muscle and the sartorius muscle is developed.
Part of the abductor muscles and the periosteum are separated from the ilium (just distal to
the iliac apophysis) and from the hip capsule back to the sciatic notch. The capsule is opened

1.5 cm parallel to its attachment; the cavity of the acetabulum is inspected and cleared of soft
tissue, including the ligamentum teres. The transverse ligament is divided. The labrum is
preserved. The tendinous portion of the iliopsoas muscle is isolated from the capsule and
transected. At this stage the femoral head is gently reduced into the acetabulum and a test of
stability is carried out. If flexion and abduction is necessary and sufficient for hip stability,
femoral shortening derotation varus osteotomy is performed by a lateral incision. Cut femoral
pieces were preserved. The osteotomy was fixed with recon plate and screw. Then Dega
osteotomy is performed to decrease acetabular dysplasia and to enhance containment of the
femoral head. The osteotomy is curvilinear, starting just above the anterior inferior iliac
spine, curving gently approximately 1 cm above the acetabular rim, and then continuing
posteriorly to end in front of the sciatic notch. The uncut inner cortex around the sciatic notch
is the pivot point for the acetabular roof that is repositioned in a manner reflecting the
existing deficit. The new position of the roof is secured with two correctly sized femoral bone
grafts. The stability of the reduction is re-evaluated; if it is satisfactory, closure and spica cast
is applied with the hip in slight flexion, approximately 10 degrees of internal rotation, and 20
to 30 degrees of abduction. Three weeks later the stitches are removed and cast applied. The
cast is worn for 6 weeks, and after radiographic assessment progressive exercises are begun.
Walking is allowed 3 to 4 months after surgery.

Preoperative radiographs served to establish the type of dislocation according to Tonnis1
(Table 1) (Fig. 1,3) and values of the acetabular index, neck–shaft angle, and anteversion
angle according to Rippstein, 1955 . The presence or absence of avascular necrosis (AVN) of
the femoral head was determined using the criteria of Salter , 1969 and later classified
according to the Tonnis-Kohlman classification (Tonnis, 1987) (Table 2). At the latest
follow-up, clinical data were recorded and results evaluated with modified McKay (1984)

criteria (Table 3), while the radiographs (AP and Rippstein views) were used to assess
radiographic results. The center–edge (CE) angle of Wiberg was measured for every hip. The
acetabular index in hips with open triradiate cartilage and the Sharp angle in all hips were
determined. The true neck–shaft angle and true anteversion angle were calculated and
femoral head sphericity was evaluated according to Mose to assess the proximal end of the
femur. The size of the femoral head on the involved side was related to the contralateral side
for evaluation of Severin‘s classification (Table 4). The presence of AVN was determined
using the criteria of Salter et al; its magnitude was graded according to the classification of
Bucholtz and Ogden(Table 5).

Results
Preoperative radiologic assessment revealed grade III dislocation in 18 hips and grade IV in
15 hips. The acetabular index ranged from 23 to 50 degrees (mean 36.1 degrees). The true
neck–shaft angle ranged from 110 to 143 degrees (mean 127.3 degrees). The true anteversion
angle ranged from 46 to 83 degrees (mean 62.6 degrees). In 5 hips the ossific nucleus was not
visible on the preoperative radiographs .

AVN was observed in 15 hips (10 hips grade I, 1 hip grade II, 4 hips grade IV according to
the Tonnis-Kuhlman classification). All hips were operated on with the method described
above. The postoperative course was uneventful, with no early or late infection being
observed. One hip (3%) redislocated 5 months after surgery, but revision surgery resulted in
stable, concentric, and permanent reduction.

Clinical Evaluation

At the latest follow-up no patient reported hip pain; a positive Trendelenburg sign was
recorded in one patient and significant limp in one patient. A minor decrease in the range of
motion was noted in 11 hips; leg length discrepancy exceeding 1 cm was found in one
patient. Ten children had equal length of lower extremities. Eighty-nine percent of the hips
were rated as excellent or good by the McKay criteria. There were no poor results. (Fig. 6,7)

Radiographic Evaluation

The Wiberg angle ranged from 18 to 50 degrees (mean 33 degrees). The only hip with a
Wiberg angle below 20 degrees was found in a patient less than 13 years of age. The
acetabular index ranged from 3 to 22 degrees (mean 11 degrees). The Sharp angle ranged
from 31 to 50 degrees (mean 41 degrees). The reorientation of the acetabular roof was
maintained in all operated hips, and no graft was dislodged. No injury to the lateral acetabular
epiphysis or triradiate cartilage occurred; further development of the acetabulum was
undisturbed in all cases.

The true neck–shaft angle ranged from 115 to 156 degrees (mean 130 degrees); compared
with preoperative assessment, it remained practically unchanged. There was no non union in
the femoral osteotomy site.The true anteversion angle ranged from 24 to 69 degrees (mean 46
degrees); compared with preoperative evaluation, it decreased by 17 degrees but in nine hips
exceeded 50 degrees. The Shenton line was markedly broken in three hips. Nine hips (48%)
were in coxa magna according to the criteria of Gamble, 1985. Shenton line was evaluated to
assess the femoral head/acetabulum relationship. Radiologic results were evaluated according

toSeverin‘s classification (Table 4). The presence of AVN was determined using the criteria
of Salter et al; its magnitude was graded according to the classification of Bucholtz and
Ogden (Table 5).

All hips were subdivided into the following categories: treated and not treated conservatively,
with grade III and IV of dislocation, operated on in the third and in the fourth year of life.

The correlation between the final result and the variables were evaluated with the MannWhitney test. Qualitative variables are dichotomous; the result is quantitative but presented in
ordinal scale, which along with relatively small number of the hips in the subgroups justifies
the use of the Mann-Whitney test for statistical evaluation of the results.

Discussion
Our results—92% excellent and good clinical results and no poor clinical results—were
comparable with other investigations (Berkeley 1984) (Haidar 1996) (Zadeh 2000),but our
radiographic results were also as good as those noted by other authors (Berkeley 1984)
(Gulman et al, 1994) (Puchar et al, 1994) .Dega transiliac osteotomy virtually eliminated
acetabular dysplasia in all cases and allowed further undisturbed acetabular development. The
femoral head coverage was excellent, with the CE angle of Wiberg alone qualifying all hips
as Severin class I ( Figs. 2,4 and 5). We are aware that the rationale behind doing any pelvic
osteotomy after 36 months of age. Femoral osteotomy was necessary in all cases. Since one
stage procedures render better results than multistage ones, it seems justified to supplement
open reduction , femoral osteotomy and Dega osteotomy at a go . Moreover, the risk of AVN
is decreased since the hip is more stable and immobilization can be less radical. Similar views
were offered before by others (Haidar et al, 1996) ( Zadeh et al, 2000)(Koizumi et al, 1996)

(Morcuende et al 1997)(Ferguson 1973) (Mardam-Bey and MacEwen1982) ( WieruszKozlowska et al, 2004)
.

Since all hips included in this study proved unstable at the intraoperative test, transiliac
osteotomy was performed in all cases. The deformity of the proximal end of the femur, which
we attribute to AVN existing already prior to surgery in 15 hips, was responsible for lower
radiographic rating (Severin class II and III) . Femoral osteotomy could not be avoided in any
case due to the result of intraoperative stability test but also due to the fact that all our
patients were above 3 years of age, so the risk of developing AVN was relatively high. In
some hips excessive anteversion of the femoral neck in combination with high value of the
neck–shaft angle resulted in breaking of the Shenton line on AP radiographs and a worse
radiographic rating (Severin class IV) despite a satisfactory value of the Wiberg angle.

Coxa magna, although it developed in 32% of hips, did not interfere with the sphericity and
did not worsen the final result. It was also not directly related to AVN. Similar observations
have been presented by others (Gamble 1985) (O‘Brien and Salter,1985) (Pucher and
Piskorski,
1992).

AVN that we attribute to surgery appeared in one hip (3%); this rate compares favorably to
other reports. However, the total number of hips with AVN regardless of its origin remains a
concern. We are aware that our assessment may overestimate the proportion of good
radiologic results, since we agree with other authors (Zadeh 2000) (Luhmann et al,1998)

(Weinstein 2000) that radiographic assessment of the hip with AVN before termination of
growth is preliminary. That was true for the majority of hips in our study. The reoperation
rate for redislocation in our series (3%) also compares favorably with other reports (Kalamchi
et al, 1982) (Mau et al, 1971) (Roose et al, 1979) ( Gibson & Benson 1982).Since no
subgroup had significantly better results than the others, we conclude that the grade of
dislocation, walking prior to surgery, age, and earlier conservative treatment did not matter in
this study. Also, the absence of the ossific nucleus of the femoral head prior to surgery did
not seem to pose any additional risk for the operated hip joint, and we do not advise
postponing surgery because of that. This finding also confirms the results of others (Dhar et
al, 1990) (Luhmann et al, 1998).

Recent developments in DDH surgery have resulted in several protocols. The number of
advocates of open reduction alone seem to decrease, as the reoperation rate is unacceptably
high (Kalamchi et al, 1982) (Mau et al, 1971). An intraoperative test of hip stability allowing
for the choice of procedure supplementing open reduction should probably be considered a
gold standard. The choice of pelvic osteotomy type is still debatable. Dega osteotomy seems
to combine the advantages of Salter osteotomy (reorientation of the acetabulum) and
Pemberton osteotomy (reshaping of the acetabulum) (Grudziak & Ward, 2001).

In 2001 Grudziak presented a detailed description of the Dega transiliac osteotomy in English
literature (Grudziak & Ward, 2001)., but it had already been reported as early as 1964 in the
German literature. The procedure gained great popularity in Poland (Czubak & Napiontek,
1995) (Dega 1969) ( Senger et al, 1988) ( Reichel et al, 1996) (Grill 1984) and to some extent
in the neighboring countries ( Reichel et al, 1996) (Grill 1984).

Femoral shortening effectively lengthens the muscles surrounding the hip, thereby reducing
the force required to achieve concentric reduction (Galpin et al, 1989). The use of femoral
shortening has been shown to decrease the complications associated with open reduction,
particularly redislocation and avascular necrosis (AVN) (Schoenecker & Strecker, 1984).It is
generally accepted that ―high‖ dislocations and ―older‖ children are most likely to benefit
from a femoral osteotomy.

Our overall results appear to be comparable with other series, but we did not attempt any
direct comparison with other series since there are too many differences in patient selection,
operative techniques, length of follow-up, criteria for secondary surgery, and classification
systems used among the reported series, as noted previously (Zadeh, 2000).We are also aware
of the drawbacks of all classification systems, including the most popular system of Severin,
as noted previously (Ward et al, 1997).

However, the results of our series show open reduction combined with femoral and Dega
transiliac osteotomy to be a safe and efficient method for the surgical treatment of DDH in
selected patients between 3 to 5 years of life. Now we are confident of operating cases of
more than 5 years with low complication rate which will be our topic of future research.
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Appendix
TABLE 1.
DDH Types According to Tonnis Grade Criteria
I Capital femoral epiphysis medial to Perkins line
II Capital femoral epiphysis medial to Perkins line, but below the level of the superior
acetabular rim
III Capital femoral epiphysis at the level of the superior acetabular rim
IV Capital femoral epiphysis above the level of the superior acetabular rim

TABLE 2.
Tonnis and Kuhlmann Classification of AVN of the Proximal End of the Femur
Grade Description
1 The mildest grade of pathology; the structure of the capital ossific nucleus is slightly
granular and somewhat irregular, and its margins are somewhat indistinct. Generally this
condition is self-limiting and without sequelae.
2 The margins of the ossific nucleus are more irregular, and its structure shows greater
mottling and granularity than in grade 1 cases; cystic changes may be present within the
ossific nucleus. This category also includes the presence of punched-out defects, which often
appear as a small lateral notch in the surface of the head. These changes tend to regress with
time, sometimes leaving a mild flattening of the head.
3 The ossific nucleus as a whole is fragmented or appears as a flat strip. Very small ossific
nuclei may become completely disintegrated. This grade may develop even before the ossific
nucleus has appeared, in which case the necrosis will not
become manifest for some months. Deformity of the femoral head and neck is apparent
initially but may resolve if the physis is undamaged.
4 There is involvement of the physis, leading to serious growth. Irregulaties may be seen
along both edges of the physis, though in some cases metaphyseal involvement is not
apparent until valgus or varus-type growth disturbances and shortening of the femoral neck
have occurred.

TABLE 3.
McKay’s Criteria Modified by Berkeley et al. One for Clinical Evaluation of Results
Grade Rating Decription
I Excellent Painless, stable hip; no limp; more than 15 degrees of internal rotation
II Good Painless, stable hip; slight limp or decreased motion; negative Trendelenburg‘s sign
III Fair Minimum pain; moderate stiffness; positive Trendelenburg‘s sign
IV Poor Significant pain

TABLE 4.
Severin Criteria for Evaluation of Radiographic Results Class Description
Center–Edge Angle (degrees)
I Normal appearance >15 (5–13 yrs) ,>20 (>14 years)
II Mild deformity of the femoral head and neck or the acetabulum >15 (5–13 yrs), >20 (>14
yrs)

III Dysplasia or moderate deformity of the femoral head and neck or the acetabulum, or both ,
<15 (5–13 yrs) <20 (14 yrs)
IV Subluxation of the femoral head
V Articulation of the femoral head with a false acetabulum
VI Redislocation

TABLE 5.
Bucholz-Ogden Classification System of AVN of the Proximal Femur
Type Description
I Changes limited to femoral head; metaphysis not involved; hips usually heal without
significant growth disturbance; outcome not compromised. Irregular ossification of the
femoral head with no abnormalities of ossification of the metaphysis is the hallmark of type I
AVN.
II Lateral metaphysis shows evidence of injury; femoral head grows into valgus deformity
following premature lateral epiphyseal closure; relative overgrowth of greater trochanter
III Entire metaphysis affected; femoral neck extremely short, with marked trochanteric
overgrowth
IV Lucent defect along medial metaphysis indicates growth disturbance of medial growth
plate, which causes femoralhead to grow into varus deformity; relative overgrowth of greater
trochanter

FIG 1- A CASE WITH UNILATERAL DISLOCATION

FIG 2- POST OPERATIVE FIVE YEAR FOLLOW UP

FIG 3- A CASE WITH BILATERAL DISLOCATION

FIG 4- POST OPERATIVE X-RAY LEFT HIP WITH 7 YEARS FOLLOW UP

FIG 5- POST OPERATIVE X-RAY RIGHT HIP WITH 7 YEARS FOLLOW UP

FIG 6- POST OPERATIVE CLINICAL PHOTO WITH 6 YEARS FOLLOW UP OF
UNILATERAL DISLOCATION

FIG 7- POST OPERATIVE CLINICAL PHOTO WITH 6 YEARS FOLLOW UP
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Effect of HANDLE technique and SI intervention on children with Autism: A
comparative study
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Abstract:
Children with Autistic Disorder can demonstrate a great deal of variability in their abilities
and reactions to sensory experience and sensory stimulus. Controversies exist regarding the
efficacies sensory therapy. The objective of this study is to find out the effectiveness of S I
and HANDLE approach independently and in combination on children with autism. 90
autistic children with scores above 30 on CARS were randomized in to 3 groups: one
receiving S.I and HANDLE techniques, the second group receiving S.I only and the 3rd
receiving HANDLE only. 6-months after the intervention there is a significant trend in the
development of all four factors of ATEC on children with Autism in group-A , followed by
Group –B and C.

Keywords: Autism spectrum disorders, sensory integration

Introduction: Children with Autistic Disorder can demonstrate a great deal of variability in
their abilities and reactions to sensory experience and sensory stimulus. Children diagnosed
with Autism are usually more susceptible to Anxiety Disorders, Stress and feelings of Anger.
Autism and anxiety go hand-in-hand. Chronic over-secretion of stress hormones adversely
affects brain function, especially in laying down a new memory, or from accessing already
existing memories.
The sustained stress can damage the hippocampus , the part of the limbic brain which is
central to learning and memory.

Clinician frequently combine play and developmentally based approach with sensory
integration theory in a complimentary manner to asses and treat the child with autistic
disorder such as HANDLE(Judith – 2005).The treatment approaches vary from biomedical to
behavioural from working with splinter sensory mechanism to sensory integration. The array
of approaches knows no boundary.

Idiosyncratic response to sensory stimuli and unusual motor pattern has been reported
clinically in young children with autism. The aetiology of this behaviour features is the
subject of much speculation. Many sensory and motor based intervention has evolved for use
for children with autism to address such issue. However much controversy exist about the
efficacy of such therapy( Baranek GT).Therefore in this study attempt has been made to find
out the effectiveness of S I and HANDLE approach independently and in combination on
children with autism.

Aim & objective:
Aim of the study: To find out the effect of SI intervention and HANDLE approach alone and
combining on children with autism. The objective was to develop the evidence based practice
of HANDLE approach combine with SI intervention on Children with autism.
Hypothesis: There is a difference in the development of children with autism in receiving
both of SI and HANDLE intervention than S.I intervention only, who in turn report higher
development than HANDLE intervention only.

Null hypothesis: There is no difference in the development of children with autism receiving
both SI and HANDLE intervention than S.I and Handle intervention alone.

Literature review:
James A.Griffin, PH. D of the child development and behaviour branch at the Eunice
Kennedy Shriver National Institute of child health and Human development August 2012
done a study stress may impair learning ability in young children. They concluded in their
study that working to reduce inappropriate environmental stresses facing young children
would not only improve their overall well being also improve their ability to learn in the
school.
Dr. Theoharides in 2012 stated in his paper titled ‗ Allergic symptoms in children with ASD
that the children with Autism could be suffering from poor adrenal function sometimes called
adrenal fatgue adrenal exhaustion.

Resources from science learning in Frankline institute in 2004 stated that Chronic oversecretion of stress hormones adversely affects brain function, especially memory. Too much

cortisol can prevent the brain from laying down a new memory, or from accessing already
existing memories.

The renowned brain researcher, Robert M. Sapolsky, has shown that sustained stress can
damage the hippocampus , the part of the limbic brain which is central to learning and
memory. Roseann C. Schaaf1, Teal Benevides, Erna Imperatore Blanche et al stated that
there is preliminary evidence that the children who demonstrate severe sensory modulation
disorder demonstrated a trend for low base line parasympathetic activity.
Schaaf, Miller, Seawell & O‘keefe in 2003 stated that the parasympathetic branch of ANS
modulates the visceral and neuroendocrine system to maintain homeostasis and self
regulation as well as recovery from a stresser or challenge, it is an important factor for
behavioural adaptation to stimuli).

(Reynold 2009) Children with over responsiveness likely to have clinically significant
anxiety
Dr. Ayres stated that the objective of therapy for autistic child is to improve the sensory
processing so that more sensation is effectively registered and modulated and to encourage
the child to form the simple adoptive responses as a means of helping him to learn and to
organise his behaviour.

David H. Lewis, Judith P. Bluestone, in 2006 had done a study in head injury. The subjects
were implemented a program of activities specifically designed to strengthen weak areas of
their sensory motor processing in the same manner as HANDLE activities. The results
showed that all five subjects reported improvements at their monthly visits with their
HANDLE practitioner.

Methodology: The study was conducted in the department of Occupational therapy,
SVNIRTAR from July 2009 to July 2012.
Study design: Different subject non parametric experimental study design.
Inclusion Criteria:
Age: 3 to 6 years of both gender
Diagnosed to have autism based on CARS
Having a rating above 30 in the CARS

Exclusion criteria:
Mental Retarders
Other congenital Developmental Disorder
Epilepsy
Any surgical procedure for correction of deformity, soft tissue release etc.
Instrumentation:
Screening tools
Child hood autism rating scale(CARS)
Sensory profile
Outcome measures : Autism treatment evaluation checklist (ATEC)
Procedure: All the subjects were screened to confirm having Autism by using CARS. 90
subjects were selected those full filing the inclusion criteria .The subjects were conveniently
devided in to three group, All the subjects were undergone structured and unstructured
evaluation. Sensory profile was also done for all the children to find out the stereotypical
behaviour and level of sensory processing disorder, based on these individualised activities
of gentle enhancement and S.I intervention were planed. Baseline data were obtained by
using ATEC before the treatment. All the subjects were undergone for six month of
treatment. The subjects of Group A had undergone for S. I and HANDLE interventions
together. The subjects of Group B had undergone for S.I intervention only. The subjects of
Group c had undergone for HANDLE intervention only.

At the end of six month of

intervention the post treatment data were obtained. Pre and post treatment score of ATEC
were taken for statistical analysis.

Data analysis:
All the four component of ATEC such as speech/ language/ communication, Sociability,
cognitive/ sensory awareness, Health/physic/ behaviour were analysed separately.The test
parameters were compared before and after the therapy. The null hypothesis was tested with
level of significance at P< 0.01.Janckheere Trend test was used to find out the difference
between the groups and group A will do better result than group B and group C.
Result:
The analysis of the data gives the following descriptive statistics and the test results
Table-1 shows the descriptive characteristics of the data.

Sl No

Baseline data

Group-A

Group-B

Group-C

1.

No of subjects

30

30

30

2.

Age range

3 to.6 years

3 to.6 years

3 to.6 years

3.

Mean age

4.5

4.2

4.3

4.

Gender-M/F

25/o5

28/02

26/04

Table-2 Shows the mean difference Score of all four component of ATEC in all three group.
Variables

Group-A Mean diff

Group-B

Mean Group-C Mean diff

diff
Speech/

language/ 8.3

4.8

4.3

Sociability

9.5

6.2

4.2

Cognitive/

sensory 8.8

6.6

4.7

Behaviour were analysed 8.2

6.6

5

communication,

awareness

separately

Table-3 shows S value of Janckheere Trend test in all the four component of ATEC
Variables

A value

B value

S value

P value

Speech/

1418

2700

136

0.01

Sociability

1422

2700

144

0.01

Cognitive/

1435

2700

170

0.01

145

2700

190

0.01

language/
communication,

sensory
awareness
Behaviour

The above result reveals that all the four components of ATEC were significant at p<0.01.
This means that there is a significant difference in the development of all four factors of
ATEC such as speech/ language/ communication, Sociability, cognitive/ sensory awareness,
Health/physic/ behaviour in all three groups. It also suggest that there is a significant trend in

the development of all four factors of ATEC on children with Autism in group-A reporting
most satisfactory development followed by Group –B and the group-C result the lowest.
Graph-1 shows the mean difference of all four component of ATEC in all three group.
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4

Group-C

3
2
1
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Discussion: Group A subjects would have shown better result due to the improvement in
self regulatory behaviour due to SI intervention the statement may be supported by Roberts
JE, King-Thomas L, Boccia ML.2007 who stated that Classical sensory integration therapy
may be associated with improved self-regulatory behaviours, as the S.I intervention focuses
on processing of information and emphasises planning abilities in novel circumstances to
develop a wider repertoire of capabilities in a variety of situations.

The subjects of group A also had received gentle enhancement as per HANDLE activities.
There may be reduction of stress due to implementation of HANDLE acvities which would
have enhance the efficiency of learning. The above statement may be substantiated by
Marlene Suliteanu, 2005 she had concluded in her study that Anyone responds to his and her
life challenges according to the neurodevelopmental integration that determines capability to
function, whether the life challenge is considered emotional, physical, academic or social.

Since HANDLE programs address neurodevelopmental integration, they affect all areas of
function. As HANDLE views all behavior as communication, rather than symptoms to be
masked or controlled. The human behaviors can be seen as expressions of the functioning of
the various parts of the body, especially of the nervous systems and the brain. These systems
interact with each other dynamically, and when one is stressed or disabled, another may
reflect the stress. Handle understand that stressed systems do not get stronger

there for

through skillful observation and analysis the therapist can decided which systems need to be
protected to reduce stress and gently enhanced to reduce symptomatic behaviours.
The focus of both approaches is to stimulate parts of the brain that research has shown to
have some structural abnormalities. These approaches attempt to increase function in those
parts of the brain that manage novelty or encourage other structure within the nervous system
to develop this function.

Conclusion: From the above study, it can be concluded that the simplest way of handling
such children will emerge once we understand how to unravel the tangled threads of
behaviour gently through gentle enhancement and reweaves them into a more supple fabric
through SI intervention. Compromise and cross education will often help professional to
develop broader view and collaborate to create effective strategy in their intervention
planning for autism.

Limitation and Recommendation:
Follow up assessment has not been done.
Further study with different approaches can be done.
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Abstract:
Background and Purpose: Mechanical neck pain is characterized by restriction of range of
motion and functional limitations and is an important socioeconomic burden to society,
affecting 10% to 20% of the population at any given time. Clinical practice guidelines
recommend the use of manual therapy for managing mechanical neck disorders. The purpose
of the study was to compare the effectiveness of Maitland mobilization and Mulligan‘s
mobilization along with exercises on pain, range of motion and functional ability in subjects
with mechanical neck pain.
Methods:
Design: Experimental. Double Blind study
Sample: 30 subjects (19 males and 11 females) were recruited from the outpatient
department of SVNIRTAR.
Sampling: Random
Inclusion criteria: Subjects in 21 – 45 years of age, complaint of insidious onset of pain that
has lasted for less than 12 weeks and reduced range of motion in extension, side flexion and
rotation to one or both sides.

Outcome Measures: Pain (Visual Analog Scale), Range of motion (180 degree goniometer)
and Neck Disability index
Procedure: After the subjects had fulfilled the criteria and signed the informed consent,
subjects were randomly assigned to one of the 2 groups and assessed for dependant variables
by an examiner blinded to group allocation. Post measurement readings were taken after 2
weeks of therapy. Group I received Maitland (Central and Unilateral PA) and strengthening
exercises. Group II received Mulligan SNAGS and strengthening exercises. Both groups
received therapy intervention for a period of 2 weeks. (5 days a week, one session per day).
Data analysis: The dependant variables were analyzed using repeated measures ANOVA.
All pair wise, post –hoc comparisons was done using a .05 level of significance.
Results:
Repeated ANOVA tests yielded no statistically significant results in ROM, pain & NDI
(P>0.05) between groups. However, significant within group differences were observed in
ROM pain & NDI (P=0.00)
Conclusion and Clinical significance:
Mulligan mobilization is as effective as Maitland mobilization in reducing pain, improving
ROM and disability, when combined with exercise. Multimodal approach including manual
therapy and exercise is
a potentially useful intervention in the management of mechanical neck disorders.
Keywords:
Mechanical neck pain, Maitland, Mulligan, Exercises

INTRODUCTION
Neck pain contributes significantly to individual suffering and it is one of the most common
problems in primary health care. Neck pain and its related disability cause an important
socioeconomic burden to society. (Cote P, Cassidy JD, & Carroll L. 2000) It is the second
largest cause of time off work, after low back pain (Wells GA, Tugwell P, et al. 2001;
Kvarstrom S. 1983).The number of individuals with cervical dysfunction has markedly
increased in recent years.

Neck pain is defined as the pain perceived as arising in a region bounded superiorly by the
superior nuchal line, laterally by the lateral margins of the neck, and inferiorly by the
imaginary transverse line through T1 spinous process (Merskey & Bogduk, 1994). The main
feature of neck pain is pain in the cervical region, often accompanied by restriction of range
of motion and functional limitations (Ariens et al, 1999). Because most neck pain has no
specific, identifiable cause, it is diagnosed as mechanical neck pain (Bogduk N, 1984).

Wolsko et al conducted a telephone survey in the US involving 2055 English-speaking
adults. This study demonstrated that 54% of participants in the survey who were suffering
from neck or back pain sought treatment from complementary health practitioners, including
manual therapists. Manual Therapy applied to patients with non-specific neck pain has been
investigated several times with no concrete results. Therefore, determining the effectiveness
of manual therapy for the treatment of neck pain is important.

Maitland mobilization is one of the most common manual therapy approaches in cervical or
cervicobrachial pain. This method attempts to evaluate the effectiveness of treatment by
assessing the segmental movement that is limited by patient‘s symptoms. Maitland‘s method
would seem to have face validity (Tuttle, 2005). Reduced segmental movement is assumed to
be associated with patient‘s symptoms and this is true for neck pain (Dall‘ Alba et al, 2001).
Within session changes are presumed to occur and several studies also have confirmed that
immediate changes do occur following manual therapy of the cervical spine (Cassidy et al,
1992a, 1992 b, Whittingham et al, 2001). A more important assumption is that within session
changes are valid predictors of between session changes. In other words there is some lasting
changes associated with the immediate change (Tuttle N, 2005).

The Mulligan concept is now an integral component of many manual physiotherapists‘
clinical practice. The concept has its foundation built on Kaltenborn‘s (1989) principles of
restoring the accessory component of physiological joint movement. Unique to this concept is
the mobilization of the spine whilst the spine is in a weight bearing position and directing the
mobilisation parallel to the spinal facet planes (Mulligan 1999). Mulligan proposed that when
an increase in pain-free range of movement occurs with a SNAG (sustained natural
apophyseal glide) it is primarily the correction of a positional fault at the zygapophyseal joint,
although a SNAG also influences the entire spinal functional unit (SFU).

Despite claims of miraculous results using cervical SNAGs (Mulligan 1994b, 1999), an
English language search of Medline (1966–September 1999) and CINAHL (1982–September
1999) on-line databases, appropriate texts (Petty & Moore 1998; Mulligan 1999), and crossreferencing of retrieved literature found no empirical evidence for the efficacy of cervical
SNAGs, Literature on the efficacy of Mulligan‘s techniques is lacking and dominated by
descriptive or case report publications (Wilson 1994, 1997, 2001; Exelby 1995,1996, 2001;
Vicenzino & Wright 1995; Hetherington 1996; O‘Brien & Vicenzino 1998; Lincoln 2000;
Miller 2000).
However, while studies have looked at the effects of Maitland mobilization on symptom
relief, to date no work has specifically looked at the effects of Mulligan mobilization. This
provided the focus for the present work.
METHODOLOGY
Design: Experimental. Double Blind study. Sample: 30 subjects (19 males and 11 females)
(age range: 21 – 45).Inclusion Criteria: history of insidious onset of pain that has lasted for
less than 12 weeks and reduced range of motion in extension, side flexion and rotation to
both sides and were assessed by a Physiotherapist as having neck pain that is mechanical in
nature. Exclusion criteria: contra indications to manual therapy and radiculopathy.
Sampling: Random .
The institutional ethical committee of SVNIRTAR provided ethical clearance for this study.
All subjects provided written consent before entering the study.

OUTCOME MEASURES
Pain:
Horizontal visual analog scale (VAS) was used . It is shown to be valid and sensitive (Murin
and Rosen 1985, Kramer et al 1981) and has a reasonable degree of reproducibility ( Revil et
al 1976).
Range of Motion:
Goniometry was performed using a universal goniometer. When cervical range of motion
measurements on cervical spine is made by the same examiner, it has good to high reliability
(Youdas et al, 1991).
Functional outcome measure by Neck Disability index (NDI):
It is composed of 10 functional activities. Each section has got 6 options. Subjects marked in
only one box that applied them. This test has been shown to be reliable, valid and responsive
functional outcome measure for evaluation of patients with cervical pain with associated
problems (Vernon et al 1991).

PROCEDURE
After the subjects fulfilled the criteria and signed the informed consent, subjects were
randomly assigned to any one of the 2 groups. The allocation ratio was 1:1. Each treatment
allocation was placed in a sealed, sequentially numbered envelope. Envelope given to
patients was opened by an individual blinded to upcoming treatment assignments. Detailed
examination was done and then the subjects were assessed for dependant variables.


Group I received Maitland mobilization and strengthening exercises. Maitland
mobilization techniques chosen were central PA.
Parameters:
Rate – 2-3 oscillations per second
Intensity – grade 1-IV. Depending upon the indication
Frequency – 3-4 mobilization of the joint lasting approximately 30 seconds each.



The II group subjects received Mulligan mobilization and strengthening exercises.
The point of application of glide was on the spinous process. The accessory glide is
always applied in a superoanterior direction parallel to the facet plane. All
mobilizations were repeated for 6 times.

Both groups received therapy intervention for a period of 2 weeks. (5 days a week, one
session per day).

Exercises were advised to the patient with a dosage of one set of 10 repetition with 6 seconds
hold, 10 seconds rest between the repetitions :Isometric exercises for neck flexors, extensors,
side flexors (both sides) and rotators (both sides), anti- gravity strengthening to Rhombois,
middle and lower trapezi.

DATA ANALYSIS
The dependant variables were analyzed using repeated measures ANOVA. There was one
between factor with two levels (Group), and one within factor (time). All pair wise, post –hoc
comparisons was done using a .05 level of significance.
RESULTS
There was a main effect for the time but the main effect for the group did not achieve
significant level. This main effect did not attain significant for the group x time interaction
for all the movements.
Dependent

Effect for Time

Effect for Group

variable
Pain (VAS)

Extension

GroupxTime
interaction

F(1,28,0.05)=310

F(1,28,0.05)=2.703

F(1,28,0.05)=.481,

.173,P=.000

,P=0.111

P=0.494

F(1,28,0.05)=88.

F(1,28,0.05)=1.245

F(1,28,0.05)=1.711

914,P=0.000

,

,

P=0.274

P=0.201

Side

F(1,28,0.05)=50.

F(1,28,0.05)=0.150

F(1,28,0.05)=0.766

Flexion to

716,P=.000

,

,

R

Left

P=0.701

P=0.389

O
M
Side

F(1,28,0.05)=33.

F(1,28,0.05)

F(1,28,0.05)=1.531

Flexion to

777,P=0.000

=0.065,P=0.801

,

Right

Neck

P=0.226

Rotation to

F(1,28,0.05)=52.

F(1,28,0.05)=0.102

F(1,28,0.05)=0.000

Left

090,P=0.000

,

,

P=0.751

P=0.984

Rotation to

F(1,28,0.05)=73.

F(1,28,0.05)=0.023

F(1,28,0.05)=0.124

Right

673,P=0.000

,

,

P=0.879

P=0.727

F(1,28,0.05)=99.

F(1,28,0.05)=0.007

F(1,28,0.05)=2.182

685,P=0.000

,P=0.935

,P=0.151

Disability

Index

DISCUSSION
Pain
The facet joint capsule consists of 4 types of mechanoreceptors . Out of these type I and type
II mechanoreceptors are involved in the pain modulation. These receptors get stimulated as a
consequence of stretch of the capsule brought about by spinal mobilization. An afferent
impulse is sent to higher centers through the large diameter myelinated neurons which
modulates and inhibits the incoming nociceptive information. Passive joint mobilisation may
therefore provide pain relief by activating this spinal gate control mechanism (Melzac & Wall
,1965).

Another mechanism by which mobilization inhibits pain is the activation of the the
sympathetic nervous system and in turn, the dorsal periaqueductal grey region (dPAG) of the
brain. Stimulation of the dPAG produces a profound and selective analgesia, (Kandel ,

Schwartz, & Jessell ,2000) and it has been implicated that spinal mobilization therapy may
exert its initial effects by activating this region.

Pain is also an emotional disturbance, which have some psychological influence . The laying
on of hands has strong psychological effects for a patient (Coulehon, 1985).This may occur
directly or indirectly via the neuromuscular system (through muscle tension reduction) (Gross
et al, 1996)

The reduction in pain seen in the Mulligan group may be to the fact that the accessory glide
component of a cervical SNAG could ameliorate pain by either separating the facet surfaces
and releasing the entrapped meniscoid, or by allowing the entrapped meniscoid to return to its
intra articular position, or perhaps by stretching adhesions. (Hearn et al, 2002)The Mulligan
Concept combines passive joint mobilization with active patient movement to diagnose and
correct positional faults, and restore patients to normal pain free function.

McConnell has biomechanicaly explained that, due to trauma or muscle recruitment
imbalance, the patella may develop a "tracking mechanism problem" (McConnell 1996). It is
suggested that such a phenomenon may equally occur with the spinal apophyseal joints.

MacNab put forward concept of the spinal motion segment as being equivocal to a three
legged stool (MacNab,1977).One cannot move one leg without affecting all legs in some
manner. Failure of the posterior column joints to glide properly may result in an altered
instantaneous axis of rotation and increased anterior column stress (White & Panjabi,1978)(
White & Sahrmann ,1994)(Gertzbein,1985)

It may be this intimate relationship that can best explain why SNAGS which would appear to
principally affect apophyseal joint function are often dramatically effective for patients
suffering from comparable signs consistent with anterior column pathology (Bobduk &
Twomey,1991)

In the spine, particularly in the acute pain-control stage of recovery, it seems that
Physiotherapists generally follow an "avoidance strategy". SNAGS mobilizations allow the
therapist to directly "attack" the painfully restricted movement, by using a movement that
would centralize the pain through the successful application of a SNAG.

The technique of SNAGs is guided by centralization (McKenzie R. A., 1981) (Donalson et al,
1990) (Long,1995) .A physiological movement that peripheralizes symptoms may in fact
centralize pain when combined with the appropriate SNAG to the correct segment.

Range of Motion

Mechanisms by which Maitland mobilization improved ROM can be to its mechanical and
neurophysiological effects (Zusman ,1986 ).

Mechanical effects could involve a permanent or temporary change in length of connective
tissues structure such as joint capsule of the zygoapophysial joints, ligaments and muscle.
Neuro physiological mechanisms have also been postulated to account for changes in
mobility observed in response to application of PA forces. One of the reasons may be
modulation of afferent input such that perception of pain is diminished (Zusman 1986).

While the mechanisms are not fully understood, there is growing evidence to support the
notion that reduction of pain following mobilization is due at least in part to activation of
descending inhibition system (Wright 1995). Muscle activity is thought to occur in response
to pain (Mennel 1960, Travel and Simmons 1983) and increased muscle excitability in
response to joint pathology or pain provocation has been demonstrated in animal models
(Ferrell et al, 1988, Qing – Ping & Woolff, 1995). If increased muscle activity occurs in
response to pain, then it would be expected that muscle activity might reduce if the level of
pain reduces (Katavich 1998). As it is a common belief that muscle activity contributes to
stiffness detected by applied PA forces, reducing pain and subsequently associated muscle
activity, may lead to a decrease in PA stiffness.
During a SNAG the superimposition of an accessory movement onto the patient‘s active
physiological movement over-rides the obstruction and re-establishes correct alignment. The
pre-injury joint tracking is re-established reasserting the ‗joint memory‘ or prior conditioning
of the healthy joint.

NDI
Normal pain free range of motion is essential for normal function. The components of NDI
are directly related to the patients‘ pain. The reduction in NDI scores seen in both the groups
may be due to the reduction of pain and improvement in range of motion. Vernon and Mior
declared that the NDI seemed sensitive to change and correlated significantly with the visual
analogue scale (VAS) of pain intensity.
The significant improvement in both the groups may also be attributed to the strengthening
program incorporated in both the groups. Cervical muscles need to be strengthened as they
hold up the head and neck. The cervical musculature as well as the scapula muscles
strengthening may have also increased proximal stability to the head and neck region
(Gebhard, 1994)
The results of the study are consistent with the results of systematic review done by Hurwitz
et al, which concluded that the best evidence synthesis suggests that therapies involving
manual therapy and exercise are more effective for patients with neck pain (Hurwitz et al,
2008). Other high quality reviews (Bogduk 2000; Brønfort 1997; Spitzer 1995) agreed with
these findings.

CONCLUSION
The results of the study suggest that Mulligan mobilization is as effective as Maitland
mobilization in and multimodal approach including manual therapy and exercise is a
potentially useful intervention in the management of mechanical neck disorders.
LIMITATIONS
We have identified the following limitations with the study:
1. Sample size was small
2. No Follow-up
3. No control group
4. More reliable instrument like CROM could have been used.

REFERENCES
1) Ariens GAM, Borghouts JAJ, Koes BW. Neck pain In : Crombie IK ed. The
epidemiology of pain. Seattle, WA:IASP press ,1999:235-55
2) Bogduk N, Barnsley L. Back pain and neck pain: an evidence based update. In:
Devor M, Rowbothom MC, Wiesenfeld-Hallin Z, editors. Progress in pain
research and management, Seattle:IASP press:2000.p.371-7
3) Bogduk N. Neck pain, Aust Fam Physician 1984;13:26-30
4) Bogduk, N., Twomey, L., Clinical Biomechanics of the Lumbar Spine, Churchill
Livingstone, New York 1991
5) Brontford G 1997 Efficacy of spinal manipulation and mobilisation for low back
and neck pain. A systematic review and best evidence synthesis. efficacy of
manual therapies of the spine. Thesis , Amsterdam [systematic review (therapy)]
6) Cassidy JD, Lopes AA and Yong-Hing K (1992): the immediate effect of
manipulation versus mobilization on pain and range of motion in the cervical
spine: a randomized controlled trial. Journal of manipulative and physiological
Therapeutics 15: 570-575
7) Cassidy JD, Quon JA, LaFrance LJ and Yong-Hing K (1992): the effect of
manipulation on pain and range of motion in the cervical spine: a pilot study.
Journal of manipulative and physiological Therapeutics 15: 495-500
8) Coulehon J L: Adjustment, the hands, and healing, Cult Med Psychiatry 9(4):353,
1985
9) Dall‘Alba PT, Sterling MM, Treleaven JM, Edwards SL and Jull GA (2001):
Cervical range of motion discriminates between asymptomatic persons and those
with whiplash. Spine 26: 2090-4.
10) Donalson R. Silva, G., Murphy, K., Centralization Phenomenon: Its Usefulness in
Evaluating and Treating Refered Pain, Spine, Vol. 15, No. 3,1990
11) Exelby L 1995 Mobilisations with movement: a personal view. Physiotherapy
81(12): 724–729
12) Exelby L 1996 Peripheral mobilisations with movement. Manual Therapy 1(3):
118–126
13) Ferrell WR, wood L, Baxendale RH 1988. The effect of acute joint inflammation
on flexion reflex excitability in the decerebrate low spinal cat. Quarterly Journal
of Experimental Physiology 73:100-111

14) Gertzbein, S., Seligman, J., Holtby, R,, Chan, K., Kapasouri, A., Tile, M,
Cruikshank, B., Centrode Patterns and Segmental Instability in Degenerative Disc
Disease, Spine, Vol. 10, No. 3, 1985
15) Gross AR, Aker PD, Quartly C: Manual therapy in the treatment of neck pain,
Rheumatic Disease Clinics of North America 22 (3): 579-598, 1996
16) Hearn A, Rivett D A. Cervical SNAGS: a biomechanical analysis: Man Ther
2002: 7(2): 71-9
17) Hetherington B 1996 Case Study: Lateral Ligament strains of the ankle, do they
exist? Manual Therapy 1(5):274–275
18) Hurwitz EL, Carragee EJ, van der Velde G, Carroll LJ, Nordin M, Guzman J,
Peloso PM, Holm LW, Côté P, Hogg-Johnson S, Cassidy JD, Haldeman S;
Treatment of neck pain : noninvasive interventions:Bone and Joint Decade 20002010 Task Force on Neck Pain and Its Associated disorders. Spine. 2008 Feb
15;33(4 Suppl):S123-52
19) J.S.Gebhard, D.H.Donaldson and C.W.Brown, soft-tissue injuries of the cervical
spine, Orthopaedic Review: aspects of Trauma, May 1994,pp. 9- 17
20) Kandel ER, Schwartz JH, Jessell TM. Principles of Neural Science. 4th ed. New
York: McGraw-Hill; 2000
21) Katavich L 1998 Differential effects of spinal manipulative therapy on acute and
chronic muscle spasm : a proposal for mechanisms and efficacy . Manual therapy
3(3): 132-139
22) Kvarstrom S. Occurance of musculoskeletal disorders in a manufacturing industry
with special attention to occupational shoulders. Scand J Rehabil Med 8, S1S114.1983.
23) Lincoln J 2000 Clinical instability of the upper cervical spine.Manual Therapy
5(1): 41–46
24) Long, A., The Centralization Phenomenon, Its usefulness as a Predictor of
Outcome in Conservative Treatment of Chronic Low Back Pain (A Pilot Study)
Spine, Vol. 20, No. 23, 1995
25) MacNab, I., Backache, Williams and Wilkins, Baltimore, 1977
26) Maitland, G., Peripheral Manipulation, Butterworths, Toronto, 1977
27) McConnell, J. The Advanced McConnell Patellofemoral Treatment Plan, Course
notes, McConnell Institute London 1996

28) McKenzie R. A., The Lumbar Spine Mechanical Diagnosis and Therapy, Spinal
Publications, Waikanae, 1981
29) McKinney LA. Early mobilisation and outcome in acute sprains of the neck. BMJ.
1989;299: 1006–1008
30) Melzac R, Wall PD. Pain mechanisms: a new theory. Science. 1965;150:971-979
31) Mennel JM 1960 Back pain: diagnosis and treatment using manipulative
techniques/ Little, Brown, Boston
32) Merskey H, Bogduk N. Classification of chronic pain. Description of chronic pain
syndromes and definition of pain terms. 2nd edition. Seattle IASP press;
1994.p.103-11
33) Miller J 2000 Mulligan concept – management of ‗Tennis Elbow‘. Orthopaedic
Division Review, May/June: 45–46
34) Mulligan B 1987 sustained NAGS (SNAGS) in the treatment of the cervical spine.
The New Zealand Journal of physiotherapy 15:12
35) Mulligan B 1994a ‗ SNAGS‘ mobilization of the spine with active movement. In:
Boyling J, Palastanga N (eds) Grieve‘s Modern Manual Therapy: The Vertebral
Column, 2nd edn, Churchill Livingstone, Edinburgh. pp 733-743
36) Mulligan B 1999 Manual Therapy, ―NAGS‖, ―SNAGS‖, ―MWM‘S‖.etc 4th edn.
Plane View Services. Wellington
37) Neil Tuttle (2005): Do changes within a manual therapy treatment session predict
between-session changes for patients with cervical spine pain? Australian Journal
of Physiotherapy 51: 43–48
38) O‘Brien T, Vicenzino B1998 A study of the effects of Mulligan‘s mobilisation
with movement treatment of lateral ankle pain using a case study design. Manual
Therapy 3(2):78–84
39) Qing-Ping M, Woolff C 1995 Noxious stimuli induce an N-methyl-D-Asparate
receptor – dependant hypersensitivity of the flexion withdrawal reflex to touch:
implications for treatment of mechanical allodynia. Pain 61:383-390
40) Revill SI, Robinson JO, Rosen M, Hogg MIJ. The reliability of a linear analogue
for evaluating pain. Anaesthesia 1976; 31: 1191–8.
41) Spitzer WO, Skovron ML, Salmi LR, Cassidy JD, Duranceau J, Suissa S, Zeiss E
1995 scientific monograph of the Quebec Task force on Whiplash – associated
Disorders: redefining ‗Whiplash‘ and its management. Spine 20: 1S- 73 S [review,
therapy]

42) Therelkeld AJ. The effect of manual therapy on connective tissue. Ph Ther 1992;
72: 893-902
43) Travell J G, Simmons DG 1983 Myofascial pain and dysfunction: the trigger point
manual. Williams and Wilkins, Baltimore
44) Vernon H, Mior S. The Neck Disability Index: A study of reliability and validity.
Journal of Manipulative and Physiological Therapeutics 1991; 14:409-415
45) Vicenzino B, Wright A 1995 Effects of a novel manipulative physiotherapy
technique on tennis elbow: a single case study.Manual Therapy 1(1): 30–35
46) Wells GA, Tugwell P, & Et al. (2001). Philadelphia Panel evidence-based clinical
practice guidelines on selected rehabilitation interventions for neck pain. Phys
Ther., 81, 1701-1717
47) White S. G., Sahrmann S. A., A Movement System Balance Approach to the
Management of Musculoskeletal Pain, In, Grant R. (Ed.) Physical Therapy of the
Cervical and Thoracic Spine, Churcill Livingstone, Edinburgh, 1994
48) White, A. A., Panjabi M., Clinical Biomechanics of the Spine, Lippincott,
Philadelphia, 1978
49) Whittingham, W., Nillson, N., 2001. Active range of motion in cervical spine
increases after spinal manipulation (toggle recoil). Journal of Manipulative and
Physiological Therapeutics 24, 552–555
50) Wilson E 1995 Mobilisation with movement and adverse neural tension: an
exploration of possible links. Manipulative Therapist 27(1): 40–46
51) Wilson E 1997 Central facilitation and remote effects: treating both ends of the
system. Manual Therapy 2(2): 165–168
52) Wilson E 2001The Mulligan Concept: NAGS, SNAGS, and mobilisations with
movement. Journal of Bodywork and Movement Therapies 5(2): 81–89
53) Wolsko P, Eisenberg D, Davies R, Kessler R, Phillips R. Patterns and perceptions
of care for treatment of back and neck pain: results of a national survey. Spine
2003;28:292–7
54) Wright A 1995 Hypoalgesia post – manipulative therapy : a review of a potential
neurophysiological mechanism. Manual therapy 1(1) : 11-16
55) Youdas JN, Carey JR, Ganrent TR. Reliability of measurements of cervical range
of motion. Phys Ther 1991; 71:98-104
56) Zusman M. Re-appraisal of a proposed neurological mechanism for the relief of
joint pain with passive movements, Physiotherapy Practice. 1986;1(2):64-70

The first author can be contacted at g_shankars@rediffmail.com and 09437279869

IDENTIFICATION OF ASPECTS OF FUNCTIONING, DISABILITY AND HEALTH
RELEVANT TO PATIENTS EXPERIENCING LOW BACK PAIN: A QUALITATIVE
STUDY USING THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING,
DISABILITY AND HEALTH
Nitika Kumari . MPT student (2011-13)
Department of Physiotherapy.
ABSTRACT:
BACKGROUND AND PURPOSE : The extent to which the International Classification of
Functioning, Disability and Health (ICF) core set for Low Back Pain covers the relevant
problems need to be investigated in different patient populations and cultures to discover
whether the included International Classification of Functioning, Disability and Health (ICF)
categories are relevant.
METHODS: Design-A series of qualitative semi-structured face-to-face interviews using a
descriptive approach was conducted. Setting- Individual interviews took place in a quiet
room in order to ensure privacy and to prevent possible interruptions or noise which could
damage the data on the tape. Participants-Participants were patients diagnosed with Low
Back Pain with or without radiation to legs, being treated in the Outpatient Physiotherapy
Department of SV NIRTAR. Procedure- 5 Open-ended questions on possible problems in
each of the life areas that the ICF chapters represent were asked. Each Individual Interview
was digitally recorded and transcribed verbatim manually. Data Aalysis- The meaning
condensation procedure was used for the analysis of data content identified concepts were
linked to the categories of the ICF by two health professionals.
RESULTS: Two hundred and eighty nine single concepts were extracted from the
interviews. Those identified concepts were linked to 77 different ICF-categories describing
relevant aspects of functioning in our patients. 58 ICF categories out of 78 categories of the
Comprehensive ICF Core Set and 30 ICF categories out of 35 categories of the Brief Core
set for Low Back pain was reported by the patients. 11 Additional second-level ICF

categories not included in the current version of the Comprehensive ICF Core Set for LBP
identified. The percentage proportion for the agreement between the two investigators for 6
full interviews was 70.25. The 95%-bootstrapped confidence interval, which indicates the
precision of the estimated percentage proportion, was 51.62 to 88.88
CONCLUSION: The problems mentioned by patients with Low Back Pain were adequately
covered within both the Core Sets. The items in Brief Core set is more apt for clinical setup
as it covers the minimum functions with which patients are affected, this being reflected in
the problems reported by participants. But a few ICF categories which are not there in the
Comprehensive Core Set but important in Low Back Pain assessment should be considered
during assessment of Low Back Patients
KEYWORDS: International Classification of Functioning, Disability and Health (ICF),
Qualitative Research, Outcome Assessment, Low Back Pain.

INTRODUCTION: Low back pain (LBP) has reached epidemic proportions, 75% percent of
people with LBP are between 30 and 59 years of age, i.e. in their most productive years. In
India, occurrence of low back pain is also alarming; nearly 60 per cent of the people in India
have significant back pain at some time or the other in lives (Suryapani 1996). Functioning is
recognized as an important study outcome in LBP (Deyo and Battie 1998 ). Many

instruments have therefore been to address functioning according to medical perspective. The
individual influence of the environment and personal factors is, however hardly ever taken
into account. However, the patients‘ experience of functioning is determined by their
interaction with the environment and their own personal characteristics and not only by the
health condition. In addition, widely used LBP-specific health status measures address
activities, and few factors are related to participation. The comprehensive approach required
to capture the health problems in LBP is not included.
Therefore, different recommendations have been proposed recently regarding the outcome
measures to be used in studies with patients with LBP (Bautz-Holter,Sveen et al. 2008). To
achieve this goal, we need a comprehensive framework and classification, which can serve as
a universal language understood by health professionals, researchers, policymakers, patients,
and patient organizations.
The Bio-Psycho-Social view guided the development of the International Classification of
Functioning, Disability and Health (ICF),which was approved by the World Health
Assembly(WHA) in May,2001. This Bio-Psycho-Social Model of Functioning, Disability and
Health of the World Health Organisation (WHO) establishes the basis for more
comprehensive description of the experience of patients suffering from a disease. To define
what should be measured to comprehensively represent the experience of patients based on
an extensive framework that can serve as a universal language, the ICF Core Set was
developed to link typical spectrum of problems in functioning with Chronic Low Back Pain.
The profile of problems scored in the present ICF Core Set for LBP is in accordance with the
type of problems reflected in the established outcome measurements for LBP . However, the
phenomenon covered by ICF are broader than what is generally measured by Generic or LBP
specific outcome measurements like SF-36 and ODI (Stucki, Ewert and Cieza 2002). In this
respect the more comprehensive registration of problems in the Comprehensive ICF Core Set

for LBP represents a supplement to the existing outcome measure(Bautz-Holter,Sveen et al.
2008).
The extent to which the ICF core set for LBP covers the relevant problems need to be
investigated in different patient populations and cultures to discover whether the included
ICF categories are relevant.
Thus the present study would be undertaken to investigate whether the International
Classification of Functioning Disability and Health (ICF) Core Sets for low back pain
encompass the key functional problems of patients from an Indian Perspective.
AIM:- To examine the frequency with which LBP patient‘s problems are reported in the ICF
Comprehensive and Brief core set for Low Back Pain and to identify potential relevant
categories that are not included.
LITERATURE REVIEW:
Tanja A. Stamm et al, 2005 validated the International Classification of Functioning,
Disability and Health (ICF) Comprehensive Core Set for Rheumatoid Arthritis (RA) from the
patient perspective using a qualitative approach. 2 different types of interviews were
performed. Interview type 1 included open-ended questions that were formulated around
functioning in daily life .In interview type 2, patients were presented titles and definitions of
all the ICF chapters of which the categories are included in the ICF RA Core Set, the patients
were asked open-ended questions to describe in their own words any problems they
personally experienced related to each specific ICF chapter. The results showed that openended questions in type-1 interviews facilitated the patients to focus on their life experiences
and reveal concepts not covered by the ICF whereas type-2 interviews facilitated the patients
to talk about their problems in daily life. From a methodologic perspective, this study may
serve as a model for further validation studies and ongoing development of other ICF Core
Sets in other countries and in other diseases (Stamm, Cieza et al. 2005).

Studied 8 articles from 2007 to 2012 based on ICF and Low Back Pain:
Ricky Mullis et al 2007, in a Cross-sectional study of 402 patients with acute or sub acute
low back pain investigated whether the International Classification of Functioning Disability
and Health (ICF) Core Sets for low back pain encompass the key functional problems of the
patients. The patients were asked to identify: ―the one thing they find most difficult to do‖,
and ―something they usually enjoyed but were unable to do because of their back pain.‖ On
examining the response categories for inclusion within the Core Sets , addition of codes d
920―Recreation and leisure‖ and d 650 ―Caring for household objects‖ was recommended as
the subsequent loss of enjoyment experienced through inability to take part in such activities
is likely to have a detrimental effect on quality of life (Mullis, Barber et al. 2007).
E.Bautz-Holter et al 2008 in a multi-centre, cross sectional study evaluated the Norwegian
form of the ICF Core Set for Low Back Pain patients and investigated the feasibility of the
core set in clinical practice. The ICF based data was collected using the Comprehensive ICF
Core Set for Low Back Pain with Generic Qualifier Scale to evaluate the extent of the
patient‘s problem in each categories. According to this study, the profile of problems scored
in the present ICF Core Set is in accordance with the type of problems reflected in the
established outcome measurements for LBP. However, the phenomena covered by ICF are
broader than what is generally measured by generic or LBP specific outcome measurements
like SF-36 and ODI (Bautz-Holter,Sveen et al. 2008).
M .Weigl et al,2008 identified environmental factors and personal factors to be determinants
of disability. Their literature review confirmed that many Personal and Environmental
Factors included in the ICF Core Set are potential determinants of disability with following
risk factors -obesity for both the occurrence and chronicity of LBP(products for personal
consumption:e110), car driving for higher rates of sickness absence due to LBP(products of

technology for personal indoor and outdoor mobility and transportation:e120), lack of light
duty in work place for chronicity(products of technology for employment:e 135), low
temperature for higher pain scores(climate:e225), spouses and significant others with
solicitous responses(significant others who are sympathetic and accept the patient‘s disability
status) for greater pain behaviours, disability and poor prognosis of patients with LBP
(Immediate Family-e310). In personal factors ,praying/hoping and catastrophizing which are
both passive coping strategies were cognitive risk factors for disability in LBP patients, and
patients with depressive symptoms were at higher risk

of disability with significant

correlation between mental stress and LBP. Smoking, Low Levels of Fitness ,Workers with
LBP and comorbidity , poor general health and low job satisfaction were also risk factors of
back pain disability.(Weigl, Cieza et al. 2008)
M. Kirschneck et al 2011, in a three-round survey using the Delphi technique asked about
the patients‘ problems, patients‘ resources and aspects of environment treated by physical
therapists

to validate the Comprehensive ICF Core Set for low back pain from the

perspective of physical therapists.
Fourteen ICF categories were not represented in the Comprehensive ICF Core Set for LBP
although at least 75% of the participants have rated them as important. Most of them
belonged to the ICF component ―Body Functions.‖ These ICF categories addressing balance
and coordination (e.g. b755 Involuntary movement reaction functions and b760 Control of
voluntary movement), as well as perceptual functions (b156 Perceptual functions), that
influence the peripheral proprioceptive system and are therefore essential intervention goals
for physical therapists. Within the component Body Structures the only category not
represented in the Comprehensive ICF Core Set for LBP was s4302 Thoracic cage and in the
ICF component Activities and Participation only the ICF category d230 Carrying out daily
routine was not included. In addition, the results of this study showed that physical therapists‘

interventions are almost not targeting on Environmental factors. (Kirschneck, Kirchberger et
al. 2011).
METHODS:
SUBJECTS: Participants were patients diagnosed with Low Back Pain with or without
radiation to legs, being treated in the Outpatient Physiotherapy Department of SV NIRTAR
and were selected by purposive and snowball sampling. The sample size was determined by
saturation of data.
PROCEDURE: STEP-1.)The procedure of the session and Time taken explained
STEP-2.)Concept of the ICF presented in lay terms to all participants.
STEP-3.)Each title of the ICF chapters included in the Comprehensive ICF Core Set for low
back pain presented to the patients.
STEP-4.)Open-ended questions on possible problems in each of the life areas that the ICF
chapters represent were asked
STEP-5.)Asked if they think anything is missing or they would like to add
STEP-6.) A summary of the main results given to enable them to make changes if required.
STEP-7.) Each Individual Interview was digitally recorded and transcribed verbatim
manually.
DATA COLLECTION:
Study design : A series of qualitative semi-structured face-to-face interviews using a
descriptive approach
Frequency of data collection: Once

Time Frame: A time frame of up to 30 minutes was considered for an individual interview
Sample size: 30 (M=23,F=7)
Average Age: 39.83 yrs.
Gender- Males-76.67 %
Females-23.33%
Employement Status:
Student- 6.66 %
Housewife- 10 %
Working in Paid Job- 50 %
Self Business- 26.66 %
Unemployed- 33.33 %
Retired- 33.33 %
Duration: Acute 6.66 % , Sub-Acute 13.33 % , Chronic -80%
DATA ANALYSIS: Qualitative data analysis
 The meaning condensation procedure was used for the analysis of data content
 the interview transcripts were read through to get an overview of incorporated
meaningful concepts
 the text was divided into meaning units, and the dominating theme for this unit was
determined

 the specific concepts contained in the meaning units were identified
 identified concepts were linked to the categories of the ICF by two health
professionals.
Frequency of responses collected
RESULTS: Besides the most prominent aspect ―pain in low back and lower extremity‖
which was reported by all participants, most participants reported problems within Energy
and drive functions &Temperament and personality functions
25 participants reported problems related to mobility (including walking and related functions
and driving motorized vehicles) and carrying out the daily routine. In addition, almost all
participants reported ―Immediate family (e310)‖ as a relevant modifying environmental
factor. The next most frequent environmental factor was ―Drugs (e1101)‖, which was
mentioned by seven participants. The results of the analysis of all interviews are shown in
Tables I-III and Graphs I-XIII.
DISCUSSION: Overall aspects from the component Activities and Participation were most
prominently captured, followed by aspects covering Body Structure with least captured
components in environmental factors where codes had zero frequency.The most affected
component structure of trunk and sensation of pain is consistent with similar studies done in
Norway,Brazil.New codes-attention and memory functions can be supported by following
studies: According to Ling, Campbell et al. (2007) : significant association between chronic
pain and short term prospective memory loss , Apkarian, Sosa et al. (2004) :found association
between chronic pain and cognitive deficits leading to problems with retention of
information, Lupien, Gaudreau et al. (1997) and Sauro, Jorgensen et al. (2003) supported link
between stress related cortisol levels and memory impairment

―... dard hone se jo kaam karna hai woh theek se nahi hota hai ,kissi ne kuch kaam diya toh
bhool jata hu....‖(b 144 Memory Functions, Patient No.14)
Furthermore

feelings of anxiousness ,sorrow ,fear and anger

is consistent with the

association between psychological factors and LBP that have been found in
a phenomenological analysis of personal experience of chronic benign lower back pain
patients done by Osborn and Smith (1998)

who found that patients with depressive

symptoms are at a higher risk of disability
― If there is a challenge I feel I do not meet the challenge. I am anxious because I have lost
confidence in myself‖(b 1522 Range of emotions, Patient No.30)
― choti choti baaton mein gussa zyada aata hai nahi toh mein roh padti hu.....agar mein kissi
ko kuch bol nahi pati hu toh husband ke upar gussa kar leti hu‖ (b 1522 Range of emotions,
Patient No.23)
―(...)koi kuch bolega toh mein sun ne ke liye bhi tayar nahi hu.bahut matlab chidchida hota
hai dimag mein,koi kuch baar baar poochega toh mere ko accha nahi lagta ha(...)koi close
friend ka phone ayaga toh mein isko avoid kar deta hu kyunki is time pe phone pe bhi baat
karne ke liye accha nahi lagta hai.‖( d 350 Conversation , b126 Temperament and
personality functions :Patient No. 7)
The most affected component of maintaining body position in activity and participation is
consistent with study done in Norway .The new code CARRYING OUT DAILY ROUTINE
is in line with the work of Mullis, Barber et al. (2007) who asked 402 patients with LBP to
identify activities they find most difficult or were unable to do because of their back pain
showed that d230 Carrying out daily routine was not represented although reported by most
of the patients .This category is further supported by the perspective of Physical Therapist‘s

treating Low Back Pain Patients in study by Kirschneck, Kirchberger et al. (2011). Products
of personal consumption and immediate family members are the biggest facilitators while
vibration i.e to and fro motion caused by travelling on uneven roads was the biggest
barrier.Many of the facilitators like the use of hard mattress, ayurvedic oil massage, home
traction devices, topical ointments reported by most of the patients is not specified under the
category Products and technology for personal use in daily living. The ICF category e1151
Assistive products for personal use in daily living that includes orthotic devices such as
corsets is not covered by the ICF Core Set for LBP. This finding is supported by study of
Kirschneck, Kirchberger et al. (2011) who found an agreement of more than 75% in this
category. The frequency count of zero in chapter of services, systems and policies can be
explained by the fact that there is no such provision of services and policies under the Indian
Government

addressing the problems of chronic pain patients. And for ― Design,

construction and building products and technology of buildings for public use‖,there is lack
of reviews and clinical studies that have investigated their relevance to disability, the
empirical data about the impact of this ICF category on participation are scarce and limited to
wheelchair users. The ICF category e360 ‗other professionals‘, which means all service
providers working outside the health system, like lawyers, teachers, architects, and designers,
seems to have no relevance for the patients with Low Back Pain in their daily living. Another
explanation being that patients with LBP have no experiences with this kind of support and
relationships, because supporting structures exist exclusively within the health system. A
criticism to this study is the fact that subjects may not represent Low Back Pain patients in
general because they were selected from one National Institute in Odisha. Thus a MultiCentre study is needed using the same methodology to establish an inter-state perspective
representing the whole of the Indian population. Secondly, the linking process was performed
by two health professionals from the same field .Thus, it remains unclear whether other

health professionals would have decided differently ,also this type of qualitative study was
undertaken for the first time by both the professionals which could have limited the
perception of identifying more meaning concepts from the data.

CLINICAL IMPLICATION:
By knowing the patient perspective the focus of intervention plans could be directed towards
the overall Bio-Psychosocial rehabilitation of the patient with low back pain.
The knowledge of Patients Perspective can be used in developing a New Scale for Low Back
Pain in the Indian setup as it covers all aspects of functioning with respect to the
environmental facilitators and barriers.
CONCLUSION: The ICF categories in the Comprehensive Core Set for Low Back Pain
potentially facilitate the description and classification of all aspects of function and health in
individuals with low back pain. . But a few ICF categories which are not there in the
Comprehensive Core Set but important in Low Back Pain assessment like b140 Attention
Function b148(Psychomotor control), b144(Memory Function), b265(Touch Function),
b760(Control of Voluntary Movement Function), b840 (Sensation related to the Skin),
d230(Carrying out daily routine), d350(Conversation), e115(General products &technology
for personal use in daily living), e415(Extended Family members), e250(Sound ) and
personal factors should be considered during assessment of Low Back Patients .
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TABLE: II
CODE(ACTIVITY
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Carrying out daily routine
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TABLE: III
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Abstract:
It has been observed that the spastic diaplegic cerebral palsy children
have a significant difficult y in carrying out dexterous tasks. An effort was
made to provide visual perceptual training and improve the hand dexterit y in
such children. Aim of the stud y was to investigate efficacy of visual
perceptual training on hand dexterit y.Five spastic diplegic cerebral pals y
children within the age group of 4 to 10 years were selected for the study. All
the subjects received a visual perceptual training program fo r 1hour every
day, 5 days a week for one month. Pre & post training hand dexterit y was
evaluated using the Perdue pegboard. A significant improvement in hand
dexterit y was observed following visual perceptual training.Results of this
study suggests that a visual perceptual training program is effective in
improving the hand dexterit y in spastic diplegic cerebral palsy children.

Key Words: Visual Perception, Hand Dexterity, Diplegic Cerebral Palsy

Introduction:

Hand dexterit y is a complex task requiring lot of coordination between
different sensations like tactile sensation, visual sensation its impact on
perception & ultimatel y on the motor programming & motor performance.
Cerebral palsy children have problem in tactile sensation, visual percep tion,
motor planning & execution of the motor programme.

Performance of hand function in children with cerebral palsy requires
coordination of movement sequences along with well -developed visual
perceptual skills to enable children to reach, grasp, releas e & manipulate
objects. (Eliasson & Gordon 2000)

Children with spastic diplegia are at risk of reduced upper limb dexterit y that
impact their performance routine functional tasks such as hand writing. (C.
Imme, M. Randall etall)

In the present study an e ffort was made to provide visual perceptual training
and improve the hand dexterit y in such children.

Hypothesis: Visual perceptual training improves hand dexterit y.

Null hypothesis: Visual perceptual training does not improve hand dexterit y.

Study design: Pretest- post test control group design.

Independent variable: Visual perceptual training.

Dependant variable : Hand dexterit y.

Setting: Pediatric occupational therapy department of SVNIRTAR.

Inclusion criteria:



Spastic cerebral palsy childre n with Upper limb tone recorded as one
under modified Aswath‘s scale.



Sitting balance 2 or above according to Berg balance scale.



Having visual perceptual deficit.



Age group 4 – 10 years.



Both sexes.

Exclusion Criteria:


Visual deficit due to any pathology in the optic nerve or muscles of the
eye.



Mental retardation.

Methodology:

Five subjects were detected from pediatric Occupational therapy department
of SVNIRTAR for this study. The subjects were selected using modified
Aswath‘s scale to evalua te the tone in the upper limb. The visual perception
deficit was identified using the test of visual perceptual skill (non motor)
revised. Berg balance scale was used to find out the static sitting balance.

All the subjects received a visual perceptual tr aining program for one hour
every day, 5 days a week for 4 weeks. Each session of treatment consists of a
specific protocol as follows.


Writing training for 10 minutes. (Designing different t ypes of loops)



Eye hand coordination for 10 minutes. (Peg board designing)



Sequencing (a) putting cards in order for 15 minutes.

(b) Stringing beads in order for 15 minutes.


Scanning practice - following a moving object for 10 minutes.

Pre & post treatment hand dexterit y was evaluated using Perdue pegboard.
This score was anal yzed to find out the effect of visual perceptual training on
hand dexterit y.

Related literature:

Christine Draves York, Sharon A Cermak (1995) have said that both the right
and left cerebral hemispheres contribute to different aspects of praxis.
Element of visual perception may be related to gesture comprehension,
gesture discrimination and praxis production who have had stroke. These
findings

have

clinical

implications

regarding

instructional

st yle

and

perceptual and praxis training.

Kathleen MacHall & Sharon A cermak stated that in primary grade fine motor
activities

showed

ambiguous

results

in

classrooms

studied.

However

integrated fine motor task s showed encouraging results.

Naznin Virji -Babul & Michelle Brown have observed in their study that
children with downs syndrome often exhibit both motor and perceptual
difficulties that impact on motor development.

Literature review:

Christine Imms, Melinda Randall etall (2003) concluded that children with
spastic diaplegia are at a risk of reduced upper limb dexterit y that impacts
their performance of routine functional tasks such as handwriting.

Da Costa MF, Salomao Sr etall (2004) concluded from their study that there
is a high correlation between quantified impairment and visual acuit y loss in

spastic cerebral palsy patients and that may be the cause of visual acuit y loss
in these patients.

Eliasson and Gordon(2002) said that performance of han d function tasks in
children with cerebral palsy requires coordination of movement sequence
along with well developed visual perceptual skills to enable children to
reach, grasp, release and manipulate objects.

Stiers P Vanderkelen R etall (2002) state th at visual perceptual impairment is
frequent with physical disabilities and is not restricted to children with
cerebral palsy of hypoxic ischaemic origin. They have also concluded that
there was no difference in impairment between the subtypes of spastic
cerebral palsy.

Data analysis:

x

SD

SE

T value

P

Remarks

Rt

1.6

0.54

0.242

6.6

<0.01

Significant

Lt

1.6

0.54

0.242

5.78

<0.01

Significant

Both

0.8

0.64

0.3

2.66

<0.1

Significant

Rt+Lt+Both 4.2

1.33

0.596

7.04

<0.01

Significant

Assembl y

1.5

0.67

2.38

<0.01

Significant

1.6

The above data anl ysis shows that subjects showed improvement in dexterit y
of right hand, left hand and when combined with both hands along with right
hand & left hand. There is a significant improvement at P<0.01 levels.
However the bilateral hand dexterit y also improved significantl y but at P<0.1
level.

Results:

There was a significant improvement in right and left hand dexterit y as well
as bilateral hand dexterit y along with complex assembl y tasks. However
bilateral

hand

dexterit y

and

complex

assembl y

task

improved

less

significantl y as compared to unilateral hand dexterit y.

Discussion:

The present study emphasizes that the visual perceptual training is effective
in improving hand dexterit y. Spastic diplegic cerebral palsy (D -CP) is
frequentl y related to periventricular leukomalacia (PVL), which usuall y
affects the descending motor fibers of the association cortex and association
fibers of the visual, auditory and somesthesic functions. The studies have
shown that the spastic diplegic patients who have visual perceptual deficit
has a lesion in the peri ventricular white matter and extended to semi oval
center and sub cortical white matter at parital and occipital bundle. These
bundles have important function as the pass way of visual perception
therefore the disturbance in visual perception in spastic diplegic were based
on the lesion and t he mechanism of disconnection of higher visual pass way
which suggests that visual perceptual deficit has an effect on hand dexterit y
especiall y on the complex tasks. Since there is a connection between visual
perception & hand dexterit y so it could be tha t the training involving
activities for visual perception has impact on the improvement in hand
dexterit y.

Conclusion: In the present study a significant improvement in dexterit y of
right hand, left hand and when combined with both hands along with right
hand & left hand were observed following activities involving visual
perceptual training. From this study, hence it can be concluded that visual
perceptual training could be effective in improving hand dexterit y. However
in the study the effect of visual p erceptual training in visual perception and
its correlation with hand dexterit y is not done. As the study was done on a
small sample size it is mandated that the same study may be done on a larger
population to establish the findings of the present study.
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ABSTRACT:

Chronic low back pain is one of the most prevalent musculoskeletal disorders. Studies have
shown certain relations between physical fitness and CLBP by examine some measures of
physical fitness. The aim of study was to measure lung function using winspiroPRO in patient
with CLBP versus normal healthy individual, and relation of lung function with duration and
intensity of CLBP. The study population is comprised of a total of 120 adult persons. 60 subjects
with chronic low back pain (41 male and 19 female) with a mean age of 30.69 years (±4.34) and
60 normal individual (39 male and 21 female) with mean age of 29.00 years (+5.34). The result
of comparison of the respiratory parameter (FVC, & MVV) of individual with CLBP show a
significant difference as compare to the normal healthy population.In unrelated ‗t‘ test the patient
with CLBP (N=60) of age 30.51(SD ±4.33), height 169cm (SD ±1.23), weight 57.86(SD ±7.73)
and (BMI) 20.46 (SD±2.54) show a significant difference in respiratory parameter FVC (
t=17.244, P=0.000), and MVV ( t=11.048, P=0.000) as compare to the normal healthy persons
(N=60) of age 29.79 (SD±5.28), height 170cm (SD±1.13), weight 59.40(SD±6.97) and BMI
21.59 (SD±3.29).In patient group- FVC range is 34.0% to 75.00% (52.85%±9.30). MVV range is
45.0% to 86.80%. (63.11%± 12.06)In control group FVC range is 63.90% to 98.83%
(83.63%±7.59). MVV range is 63.00% to 98.00% (78.96%±7.86). The overall result of the study
show that there is a significant difference in the respiratory parameter that is FVC (forced vital
capacity), and the MVV (maximum voluntary ventilation) in persons with chronic low back pain
as compare to the healthy person of same age, height, weight and BMI.

Keywords: Pain, lung, functions,

Introduction-The World Health Organization (WHO) explains the symptom of low back pain
as pain felt in the loin i.e. lumbo-sacral region (ICD-10-M54.5). Low back pain (LBP) is
defined as pain that is perceived as arising in the region bounded by the 12th rib and the
inferior gluteal folds and may also be associated with or without leg pain (Krismer, van Tulder
& Low Back Pain Group of the Bone and Joint Health Strategies for Europe Project, 2007).
Unlike the muscles of the limbs, the muscles involved in lumbopelvic stability also perform a
variety of essential homeostatic functions, such as breathing and continence, in addition to
movement and control of the trunk (Hodges & Gandevia, 2000; McGill et al., 2003; Sapsford et
al., 2001; Grimstone & Hodges 2003; Courtney, 2009; Sapsford, Richardson, Maher &
Hodges, 2008. Hodges et al. noted that in CLBP the coordinating function between the
transversus abdominis and diaphragm was reduced. Thus, it is also possible that faulty posture
and anatomical changes cause the physiological function changes in the body that is starting as
a adoptive breathing strategies, such adoptive strategies would relax the abdominal musculature
more than the neccessory on inspiration. The adoptive breathing pattern may result in the more
upper chest breathing and less efficient diaphragm activity. The purpose of this study is that as
there are various factors which comes in play in the patient of the chronic low back pain like
the postural disturbances, pain, weakness of the abdominal muscles, the weakness of the
thoracic muscles, weakness of the chest wall muscles and also the important respiratory
muscles

of

respiration that is the diaphragm, there are several other factors also like the duration of the low
back pain or the intensity and the functional status of the patient.

Method: Sample size- 120 subjects (41 male and 19 female in patient group, and 39 male and
21 female in normal person group),Study design- A Non experimental correlation design.
Sample design- The study population is comprised of a total of 120 adult persons. 60 subjects
with chronic low back pain (41 male and 19 female) with a mean age of 30.69 years (±4.34)
and 60 normal individual (39 male and 21 female) with mean age of 29.00 years (+5.34). These
subjects were recruited from the outpatient department of physiotherapy of SVNIRTAR based
on fulfillment of the inclusion and exclusion criteria. INCLUSION CRITERIA-Patient
between age of 18 to 50 years of agePatient with chronic low back pain with or without leg
pain, Duration of low back pain >3months, VAS score for low back pain >4. EXCLUSION
CRITERIA- Any respiratory and cardiac diseasePrevious history of rib fracture, sprains of
costochondral, costosternal and interchondral joint, Spinal surgery, Thoracic or abdominal
surgery, Cognitive alteration with musculoskeletal deformity, Patient on drug therapy which
alter spirometery parameters like psychotropic drugs Any tumour.OUTCOME VARIABLESPain intensity, LBP duration, Oswestry disability index , Spirometry parameters - FVC and

MVV.

Instrument-winspiroPRO

After acceptance of the research proposal the chronic low back patient are selected from the

outpatient or inpatient department of physiotherapy after fulfill the inclusion or the exclusion
criteria. The normal healthy subjects are selected from the students population or also the
normal subjects who are visited the hospital along with the other patients. After selecting the
patient as well normal healthy individuals informed written consent was also obtained from
each subjects including patient as well as healthy normal subjects. After explaining the
purpose of study, subject are go through a thorough assessment, and a general clinical
examination, was also carried out to rule out any gross pulmonary or the heart diseases and
nervous system disorders. Each subject was interviewed for the ODI questionnaire and the
anthropometrical measurement was also taken.
Additional questions were asked to reveal the type of the occupation to exclude those patients
who worked in any industries or in the polluted area or also to see that whether the subject is
a sport person. The lung function were measured by computerized spirometer winspiroPRO.
The subject is sitted erect in a slient room and takes a rest for some time and get relax before
the procedure. Each subject was shown a demonstration of the test before actual test was
carried out on him/her. First give them their mouthpiece and ask him/her to try with, by
blowing through it as fast as hard for as long as possible. The minimum of three readings
were recorded of each test performed by every subject and the best of the three are selected
having reproducibility and validity of recorded parameters. During procedure subjects wore a
nose clip. The lung function parameters included were FVC, and MVV. The actual values of
all these parameters of patient group as well as the healthy subjects group were taken.

Data analysis- All the data are collected by examine the patient as per the assessment format
and

function test was performed by using the spirometery. The data were analyzed by using the
SPSS version 16. Unrelated ‗t‘ test is performed to find out the significant difference in the
respiratory parameters (FVC & MVV) between the Chronic low back pain (CLBP) patient
and the normal healthy persons. To find out the correlation between the respiratory
parameters (FVC & MVV) and the CLBP (VAS, ODI score and Duration of CLBP)
Pearson‘s correlation coefficient were calculated. Linear regression was conducted to further
analyze the relation between the respiratory parameter (FVC & MVV) and the CLBP (VAS,
ODI score & Duration).

Result: The result of comparison of the respiratory parameter (FVC, & MVV) of individual
with CLBP show a significant difference as compare to the normal healthy population .In
unrelated ‗t‘ test the patient with CLBP (N=60) of age 30.51(SD ±4.33), height 169cm (SD
±1.23), weight 57.86(SD ±7.73) and (BMI) 20.46 (SD±2.54) show a significant difference in
respiratory parameter FVC t=17.244, P=0.000), and MVV ( t=11.048, P=0.000) as compare
to the normal healthy persons (N=60) of age 29.79 (SD±5.28), height 170cm (SD±1.13),
weight 59.40(SD±6.97) and BMI 21.59 (SD±3.29). In patient group- FVC range is 34.0% to
75.00% (52.85%±9.30) MVV range is 45.0% to 86.80%. (63.11%± 12.06). In control group
FVC range is 63.90% to 98.83% (83.63%±7.59).
(78.96%±7.86).

MVV range is 63.00% to 98.00%

Forced Vital Capacity (FVC)-The FVC show a highly negative correlation with the VAS of
CLBP patient (r = -0.721, p= 0.000) at significant level of 0.001 (2-tailed).The FVC show a
highly negative correlation with the Duration of the CLBP.(r= -.821, p= 0.000), at the
significant level of the 0.001 (2-tailed). The FVC show a highly negative correlation with the
ODI score of the CLBP Patient. (r= -0.707, p= 0.000), at the significant level of the 0.001 (2tailed).In Regression analysis one unit increase in VAS cause 4.408 unit reduction from the
predicted FVC in %. In Regression analysis one unit increase in 1 month of duration causes
0.647 unit reduction from the predicted FVC in %. In Regression analysis one unit increase
of ODI score causes 0.360 unit reduction from the predicted FVC in %.Maximum voluntary
ventilation (MVV) -The MVV show a highly negative correlation with the VAS of CLBP
patient (r = -0.828, p= 0.000) at significant level of 0.001 (2-tailed). The MVV show a
moderate negative correlation with the Duration of the CLBP (r= -.0.640, p= 0.000), at the
significant level of the 0.001 (2-tailed). The MVV show a highly negative correlation with
the ODI score of the CLBP Patient(r= -0.810, p= 0.000), at the significant level of the 0.001
(2-tailed). In the Regression analysis one unit increase in the VAS cause 6.581 unit reduction
from the predicted MVV in %. In the Regression analysis one unit increase in the duration
of CLBP cause 0.656 unit reduction from the predicted MVV in %. In the Regression
analysis one unit increase in the ODI causes 0.537 unit reduction from the predicted MVV in
%.

Discussion- The overall result of the study show that there is a significant difference in the
respiratory parameter that is FVC(forced vital capacity), and the MVV(maximum voluntary
ventilation) in persons with chronic low back pain as compare to the healthy person of same
age, height, weight and BMI. Between the control group and the person with chronic low
back pain, the FVC and MVV are significantly reduced (p=0.000) in person with CLBP, as
compare to the healthy normal individuals. There is no significant difference in FEV1/FVC
ratio (p=0.346) between two group, indicate that the CLBP is more of the restrictive type of
lung disorder. Forced vital capacity(FVC)- The possible explanation for this result may be,
due to the reduced chest wall mobility as well as the weakness of the respiratory muscles or
the altered recruitment pattern of the respiratory muscles specially the diaphragm and the
abdominals. In case of CLBP the chest wall expansion is reduced which is suggested by
different studies, the reduced chest wall expansion could be attributed to poor posture due to
reduced mobility, manifested by increase thoracic kyphosis or by the slouched posture and
this posture lead to the reduction in the rib cage excursion because of possibly altered length
tension relationship of the diaphragm. It also has been reported in earlier studies by the
Hussain et al(1985) and Gonzalez Coast JR(1999) they suggest that chest wall restriction is
the one of the indication of reduced pulmonary function such as FVC, FEV1 and the MVV.
The study which support the hypothesis that is the FVC is reduced in CLBP patient (Pavel
Kolar & Alena Kobesova 2012) in their study they describe that the excursion of the
diaphragm is reduced in CLBP patient and the recruitment manner of the diaphragm during
inspiration show an altered contraction pattern in CLBP patient as compare to the healthy
controls. In their result they show that the FVC of control group is 113.8%±16.0%, and for
CLBP patient FVC is 109.7%±12.0%, this result is greatly support the result of this study, as
in this study also show the FVC is reduced in patient group as compare to the control group
(p=0.000). The abdominal muscles prepare the diaphragm at the end of the expiration for
next inspiration, and if the tone of abdominal muscles or the abdominal muscles recruitment
is altered the effective deep inspiration get affected it may also be a possible cause for the
reduction in the FVC. Maximum voluntary ventilation (MVV) The overall result of this study
shows that the MVV is significantly (p=0.000) reduced in patient of CLBP, as compare to the
normal healthy persons. The result also suggests that with increase in pain, duration and ODI
of CLBP patient, there is more reduction in the MVV. The MVV range is vary in CLBP
patient (63.11%±12.06) as compare to the normal healthy persons (78.96±7.86) of same age,
weight, height and BMI. The MVV reflect the function of entire ventilatory apparatus and
pulmonary function. Presently the MVV test is use as index of maximum voluntary capacity

of respiratory system. As the MVV depend on both the pulmonary (lung tissue resistance,
thoracic cage movement, respiratory muscles function J.A. Neder1, S. Andreoni, 1999) as
well as nonpulmonary factors (motivation, sensorium, muscles force and endurance). These
all above factors can affect the MVV in any pathological as well as physiological conditions.
The MVV have both the component the inhalation as well as the deep exhalation which
required efficient work of respiratory muscles primary as well as the accessory muscles. As
in case of CLBP the chest mobility & the respiratory muscles force production get reduced,
so it will affect both the component of the MVV.
Conclusion –There is reduction in respiratory parameters in CLBP patient that is FVC &
MVV as compare to the normal healthy persons, and also the respiratory parameters get more
affected with the severity of CLBP. There is highly significant negative correlation between
the pain, duration, and disability of person with CLBP and the respiratory parameters (FVC
and MVV).
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Abstract
Aim: To determine the

effect of vestibular stimulation on standing balance in spastic

diplegic cerebral palsy.
Background and purpose :

Spastic diplegia is the most common type of cerebral

palsy.―Cerebral palsy is a primarily a disorder of movement and posture. The large majority
of children with CP have difficulty in walking, demonstrate poor balance control : that leads
to - poor gait and reaching movement as the maintenance of stability is critical to all
movements (Shumway Cook ,Wollacot 2005)16. Different therapies have been given for
gaining standing balance but vestibular stimulation can have a direct effect on balance as
vestibular system is one of the main structure to maintain balance, as it serves as an absolute
reference in relation to the others, such as visual and somatosensorial system19.
Method : The study has been done in the age group 6 – 14 yrs. Experimental group treated
with vestibular stimulation and conventional exercises and Control group only with
conventional exercises. GMFM and PBS is used for measuring standing balance.
Result : Mann Whitney U test and Wilcoxon Signed Rank test was applied for comparing pre
& post exercise therapy in experimental group. Statistical difference found greater
improvement in experimental group.
Conclusion : On comparing experimental and control group, both group showed
improvement in standing balance but experimental group showed more improvement than
control group.
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Keywords : GMFM :gross motor function measure, PBS : pediatric balance scale
,standing balance, vestibular stimulation,

INTRODUCTION
―Cerebral palsy is a primarily a disorder of movement and posture. It is the most common
cause of severe physical disability in childhood9. The large majority of children with CP
have difficulty in walking. Most commmon type of CP is spastic diplegic , who demonstrate
poor balance control : that leads to - poor gait and reaching movement as the maintenance of
stability is critical to all movements (Shumway Cook ,Wollacot 2005. Instability in
ambulation, higher incidence of falls, extra muscle tension usually develops in the shoulders,
chest and arms due to compensatory stabilisation movements, although the upper body itself
is not directly affected by the condition.Initiation of activity is difficult, child cannot move
from one posture to another hampering performance of voluntary movement, increased cost
efficiency of gait, early fatigue5. Patients become fixed in a stereotyped pattern of
movement, showing loss of flexibility and adaptability and hence demonstrate poor walking
abilities and manipulation skills. Balance problems in gait can range from barely noticeable
all the way to misalignments so pronounced that the person needs crutches or a cane /
walking stick to assist in ambulation. In severe cases limiting the child to bed or wheelchair.5
According to Woollacott, vestibular system is one of the main structure to maintain
balance, as it serves as an absolute reference in relation to the others, such as visual and
somatosensorial systems. Adequately administered vestibular stimulation has been reported
to improve balance, the vestibular-spinal reflex generates body motion compensation, to
maintain head and postural stability, and thus preventing falls. Bobath technique relies on
vestibular mechanism (labyrinthine, righting, equilibrium reactions) to facilitate normal
development patterns & that without adequate control of labyrinthine reactions of the head,
the development of motor sequences is nearly impossible or greatly inhibited.
Previous studies have evidence favouring vestibular stimulation on balance in children
with infantile hemiplegia, down syndrome etc.Though, literature has mentioned about the use
of sensory integration therapy (including vestibular stimulation) on gross motor skills in
spastic diplegic cerebral palsy, no study till date has been conducted exclusively on
improving balance with vestibular stimulation in children with spastic diplegics.
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Vestibular system when stimulated elicits responses that facilitates, muscles, to evoke
movements of head, trunk and limbs to compensate for postural sway (Fischer,Murray &
Bundy, 1991).
The cerebellum with input from the vestibular system provides balance, orientation &
coordination (Ayres 1972,Shuer,Clark& Azen 1980,West 1985). In the research literature
vestibular stimulation has been linked to durations ranging from as few as 10 minutes to
several hours.
Thus the study aimed to determine the effectiveness of vestibular stimulation on standing
balance in children with cerebral palsy.
REVIEW OF LITERATURE
Asia Pacific Childhood Disability Update (2005) Blanche & Nakasuji 20011
Identified vestibular processing disorders as the sensory processing deficit masked as
motor deficit in spastic diplegic variety of CP. Increased registration /modulation of
vestibular sensory input has been recommended in the intervention for spastic diplegic CP.
Brown 20074reported that in children with CP there is abnormal muscle tone, limited
movement abilities & problems with tactile & proprioceptive perception due to dysfunction
in vestibular system.

Maher Kevin (Colorado Springs ,CO .US )201111

Individuals with CP have a

dysfunctional vestibular sensory information within the brain .individuals with CP have
dysfunctional & reduced motor control. The subject may be restricted to a wheelchair as
their only method of transportation leaving them with no means of exercising their vestibular
system. Vestibular stimulation over a period of time would improve sensory integration and
balance.
Dietz etal 1996 found that children with motor delays and learning disabilities have
deficits in sensory organization related to balance contributing to motor problems.
Kenneth Ottenbacher71982 American J Phy Th vol 63; no 3 did a systematic review in
which 17 out of 19 studies in which vestibular stimulation was used reported positive effects
in development & strongly suggested that vestibular stimulation could enhance arousal level,
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visual exploratory behavior, motor development and balance and reflex integration in infants
who are at risk & in development delay disorders.
A.R. Shamsoddini , M.T. Hollisaz (2009)15 studied the effect of SI therapy on gross motor
function in 24 spastic diplegic

CP. Independent

simple t test showed significant

improvement in gross motor function including balance in favour of SI therapy.The paired t
test also showed significant differences & concluded that SI therapy & particularly vestibular
stimulation for balance were effective in children with CP.
Khaled A Olama 20128, Egyptian journal of medical human genetics vol 13no 2 ;219 -226
did an experimental study for improving standing balance in 30 children with hemiparetic
cerebral palsy both sexes from 8 -10yrs were divided into 2 groups. Suspension therapy was
given to one group & the other received vibration training. Significant difference was
observed when comparing post treatment result in favour of suspension therapy which was
attributed to the effect of spider cage on improving function of vestiular system through
development of equilibrium reactions to maintain & regain balance during standing.
S.A. Hossieni et al 2012 European journal of neurology 19 suppl 1(90 -457)14 applied
vestibular stimulation in 20 CP children to improve the standing balance by using force plate
twice weekly, for 12 sessions in 20 CP children. Different parameters such as sideways
range, foreafter, area & mean velocity were measured. Data were analyzed stastically using U
Mann Whitney & Wilcoxon tests.
Application of vestibular stimulation for CP children led to significant improvement in
standing balance. Also, the children showed a new strategy which would lead to an increase
in exploratory behavior which would help them to maintain balance.

METHODOLOGY
Study design: A 2 group pre- test post- test experimental study design.
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Sample size: 30 children were recruited for study from the pediatric section of physiotherapy
department of SVNIRTAR and randomly allotted to two groups. Group A- Control
Group(15 children) Group B - Experimental Group(15 children)
Allparticipants received an initial assessment of tilt board tip test (for identification of
vestibular deficit), Gross

Motor Functional Scale, Paediatric Balance Scale.Both group

received conventional exercises .The experimental group inaddition, received vestibular
stimulation simultaneously with the conventional exercises.After completion of four weeks,
all participants received a follow up assessment.
Study duration: 4 Weeks
Inclusion criteria
1)Children with spastic diplegic cerebral palsy.
2)Age of children ranging between 6-14 years of age of both sexes.
3)Children who could understand and follow commands given by the therapist.
4)Children who were able to stand independently for at least 10 seconds.
Exclusion criteria
1)Children with spastic quadriplegia, athetoid, ataxic, flaccid cerebral palsy.
2)Children with impaired cognitive function.
3)Hip and Knee flexion deformity.
4)Convulsion.
5)Any recent surgical procedure for correction of deformity, soft tissue release etc.
The children included in this study ranged from 6.5 - 12 yrs with the mean age of 8.435
years. The mean age of children in group1 was 8.24 and there were 4 girls and 11

boys.

The mean age of children in group 2 was 8.633(control) years and there were 5 girls and 10
boys in the group.
Pre Therapy Assessment :
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Tilt board tip test developed by Fisher et al for identifying individuals with vestibular deficit.
Inter rater reliability of the test is high r>0.90.Subjects when placed in standing on a tilt board
should demonstrate thefollowing pattern of reactions:


The neck flexes laterally to the upper side of support surface i.e. side workingagainst the pull
of gravity.



Almost simultaneously there is a lateral flexion of the trunk, concave on theside which is
uppermost.



The arm and leg of the uppermost side abduct and extend.

Subjects lacking any of the reaction will be identified as having vestibular deficits
Gross motor function scale (GMFM) dimension D (STANDING) Russel et al 1993 : A
standardized condition‐specific criterion referenced measurement developed to assess
effectiveness of interventions on gross motor function outcomes for children with Cerebral
Palsy.
The GMFM total score ranges from 0‐100% achievement of motor function. Every item was
scored on a 4‐point ordinal scale from; 0 = does not initiate, 1 = initiates (<10% of the motor
activity), 2 = partially completes (10 to >100% of the motor activity) and 3 = completes the
movement. The measure is highly reliable; test retest intraclass reliability coefficients Vary
from 0.92-0.99 across dimensions and inter-rater intraclass coefficients Varyfrom 0.87-0.99.
Paediatric Balance Scale (PBS): is a reliable measure of functional balance for school age
children with mild to moderate motor impairments.Test retest reliability =.87210; interrater
reliability = .997; correlation =.89210
Vestibular Stimulation (Mc Keone Protocol)
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JUMPING – subjects were asked to jump vertically on a trampoline 10 times
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CONVENTIONAL EXERCISES:
BRIDGING 10 reps with 5 sec hold each time
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SIT TO STAND3 sets of 12 reps
QUADRIPOD 15 MINUTES
KNEELING 15 MINUTES

DATA ANALYSIS
Data was analyzed using MannWhitney U test for between group difference and within group
difference was done by Wilcoxon Signed Rank test for PBS. Between group difference for
GMFM was done by Mann Whitney U test and within group difference analysis was done
using Wilcoxon Signed Rank test. An alpha level of 0.05 of significance was set.
Analysis was performed using SPSS package 16 version

RESULTS
GMFM
The graph 1 shows there was a significant change in both the groups with intervention, with
experimental group showing significantly more change as compared to the control group .
Mann whitney U test showed that Z score is – 4.739, value of test is 0.000 with p< 0.000
indicating a significant difference in change of scores between group
PBS
The graph 2 shows that there has been an increase in standing balance in both experimental as
well as control group, with improvement in experimental group being significantly more than
control group (Appendix VII)
Mann whitney U test showed that Z score is – 4.759, value of test is 0.000 with p< 0.000
indicating a significant difference in change of scores between groups.
GRAPH 1

GRAPH 2
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DISCUSSION
Overall results show that after 4 weeks of intervention on spastic diplegic cerebral palsy
children, both experimental (vestibular stimulation + conventional exercises) & control
(conventional exercises) groups had significant improvement in standing balance. The
experimental group (vestibular stimulation with conventional exercises) showed significantly
better improvement than control group (conventional exercises). Standing balance as
measured through PBS & GMFM was improved significantly in both the groupsof children
with improvement occurring more in the experimental group who were treated with
vestibular stimulation and conventional exercises simultaneously.
The experimental and control group showed an improvement of 23 & 8 ranks over a 4 week
period which was significant with time. The improvement in experimental group was
significantly more than the control group.
Exercise of bridging cause all back muscles to contribute in a similar way to control spine
positions and movements in a healthy population (Barbara Sanders). Veerle K Stevens 18 2006
has supported the above mentioned view by studying the relative muscle activity and the
ratios of the back muscles in 3 bridging exercises (single bridging, ball bridge and unilateral
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bridging), demonstrating similar activity levels for all back muscles, resulting in ratios about
1.
Kneeling position is important as it integrates contraction of hip muscles esp. gluteus
maximus alongwith trunk in an antigravity and more functional and developmental
position(Sophie Levitt).
Quadruped position is used as a progression of core stabilisation (Barbara Sanders). It
increases the activity of oblique to maintain a neutral pelvic and spinal posture, in effect
balancing the internal moments and lateral shear forces; but it occurs in association with
ipsilateral internal oblique activity so as to make trunk a stable unit (Callaghan JP, Veerle K
Stevens).18
Sit to stand exercises were done to simulate the motor control tasks as ideal neuromuscular
organization to movement occurs when the movement is in similar pattern to the goal
movement and practised in context of the particular movement (Lederman E, 2010)10. Thus,
the core muscles which were trained during the previous positions get an opportunity to
activate a functional task. The performance of core stabilization exercises to improve trunk
control could be responsible for an improvement in GMFM score.
The dimension D i.e. standing was used to measure the improvement in standing balance
.The dimension D requires the child to weight shift, unilateral limb lifts, attain kneeling,
standing with support , standing without support, etc.
Experimental group has shown a significantly better improvement in function than control
group, possibly due to addition of vestibular stimulation along with these activities.
With repeated vestibular stimulation neuroplasticity and activation of dormant synapses
occurs as stated by Ayres 1972a, 19792-3 leading to an improvement in the CNS . Vestibular
stimulation helped in develping feed forward mechanisms, development of balance &
equilibrium which formed the basis for gaining new functional skills. Also, active
involvement & exploration by the child enables him to become a mature, efficient organizer
of sensory information (A.Shamsoddieni 200915, Carlsen).18
Krutzeberg demonstrated that subjects who received 16 sessions of vestibular stimulation
over a 4 week period, improved their motor performance in head, neck & trunk control & in
righting reactions. Unayik & Kahiyan 201117reported that vestibular system is important in
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the achievement of normal motor development & treatment approach to CP should consist of
vestibular stimulation for development of postural reactions ,& normalization of tone.
Vestibular system develops balance & equilibrium & reinforces the tone of extensor
muscles of limbs & trunk thus is responsible for normal gait (Robert et al 1990)13
Vestibulooccular reflex, which ,with repeated vestibular stimulation aided the visual system
to maintain a stable retinal image with head movement(Mount castle)12
The connectivity of vestibular system with cerebellum provides powerful influence on motor
development, then the other sensory inputs. Abnormal motor behaviours are produced due to
imbalance in sensory systems( Bobath & Bobath 1974).With repetitive vestibular stimulation
a more powerful influence is passed into the cerebellum where it may become the dominating
influence in normal movements. As a result normal motor postural & motor movements are
elicited against a stable posture which explains the improved standing balance in the
experimental group.
Cerebral Palsy subjects have fewer neuronal pathways & connections then their normal
counterparts. By providing a sensory enriched environment, through repetitive vestibular
stimulation ,the connectivity involving dendritic synapse & neuronal pathways are
established or enriched in the nervous system leading to an increase in the ability of standing.
PEDIATRIC BALANCE SCALE
The items of the PBS are very similar to the GMFM. Thus, similar mechanisms would have
led to improvement in the experimental and control group.
Discrepancies between the visual & somatosensory cues are decided in favour of the
vestibular system (Horak & Nashner 1986; Nashner 1990). Even with elimination of the
visual system, the children were able to maintain balance using the vestibular system. Thus,
stimulating the vestibular system was beneficial for improving standing balance as it served
as a refrence for visual & somatosensory systems which in turn improved the efficiency of
visual & somatosensory system
CONCLUSION
Vestibular stimulation encorporated with conventional exercises brings about better standing
balance, and overall function than conventional exercise
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LIMITATIONS
1. Study sample was small.
2. Carry over effect of the study has not been studied.
3. Population sample was not representative of all the children with spastic diplegic cerebral
palsy.
4. The study duration was also short.

RECCOMENDATIONS FOR FUTUE STUDIES
1. Studies with larger sample to be performed.
2. Long term effects of vestibular stimulation should be seen on balance
CLINICAL UTILITY
The vestibular stimulation protocol can be used simultaneously in clinical as well as home
based settings to bring about an improvement in standing balance.
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CORRELATION BETWEEN AGEING, LESION LOCATION, COGNITION AND
PERCEPTION OF VERTICALITY WITH DYNAMIC BALANCE AND DISABILITY IN
CHRONIC STROKE
Arpita Ansu Lakra, MPT student (2011-213)
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Abstract :
AIM: To correlate the ageing, lesion location, cognition and perception of verticality with
dynamic balance and disability in chronic stroke.
METHOD: 52 hemiparetic stroke patients were recruited in the study . Study has been done
in the age group 25- 70 years. Lesion location is seen from CT Scan report. Cognition is
checked by MMSE scale. Perception of verticality is measured by goniometer. Dependent
variables dynamic balance and disability is measured by timed up and go (TUG) test and
WHODAS 2.0 respectively.
RESULT: Pearson‘s correlation test is used for the study . Age and TUG had no correlation
with Pearson‘s value r= -0.225. No correlation between age and whodas2 with Pearson‘s
value r= -0.182. No correlation between cognition and tug with Pearson‘s value r= -0.166.
Significant correlation between cognition and whodas2 with Pearson‘s value r= -0.634;
p=0.01 (2-tailed). Significant correlation between perception of verticality and tug with
Pearson‘s value r= 0.751; p= 0.01 (2-tailed). Correlation between perception of verticality
and whodas2 with Pearson‘s value r= 0.449; p= 0.01 (2-tailed).
CONCLUSION: The overall result had shown that age had poor relation with dynamic
balance and disability; cognition had poor relation with dynamic balance but was found to be
almost fair with disability; perception of verticality have good relation with dynamic balance
and disability.
Keywords: stroke, cognition, perception, balance

INTRODUCTION
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WHO defined stroke as rapidly developed clinical signs of focal disturbance of cerebral
function, lasting more than 24 hrs or leading to death, with no apparent cause other than
vascular origin. The 24 hrs threshold in the definition excludes transient ischemic attacks
(TIA).1
Stroke may cause physical and cognitive impairments.Cognitive impairment occurs in
35.2%-43.9% of patients 3mths after stroke and may continue for a long time in
approximately 1/3 of patients (T. K. Tatemichi et al 1994, M.Patel et al 2003,
E.S.Lawrence et al 2001)2’3’4.In cognitive processing motor responses and activation of
muscle synergies are influenced by sensory feedback and also by expectation, attention,
experience, environmental context and intention (Shumway Cook 2001)5.
The perception of verticality (subjective vertical) is perfectly aligned with the gravitational
vertical in normal subjects. Certain diseases may alter the perception of the vertical, in the
frontal and/or the saggital plane. In the frontal plane, a tilted perception of the vertical is
frequently observed in patients with a hemisphere stroke (Guillaume Barbieri 2010)6.
Assessment of the verticality of the environment in the upright position needs vestibular and
visual inputs. Somatosensory information is required when the head or the whole body is
tilted. (Anastasopoulos D, Bronstein A, Haslwanter T, Fetter M, Dichgans J
1999;Yardley L 1990)7,8.
Neuroanatomical studies explain the postural vertical by, the cortical projection of the
vestibular system along with proprioceptive input, allows for regulation of higher postural
motor coordination through connections with the motor cortex, and for the conscious
orientation in space (i.e- perception of verticality), through projection to the inferior part of
the parietal lobe (Kornhuber,1972)9
(According to Katherine Berg,1989)10 The ability to balance is closely related to functional
status and safety. Situations requiring balance can be divided into three general classification:
maintenance of a position, postural adjustment to voluntary movements, and reaction to
external stresses. This complex motor skill may be viewed from a biomechanical,
neurophysiological, or a functional perspective. Balance is viewed as a prerequisite to
functional capabilities as it constitutes a baseline requirement necessary to carry out activities
of daily living.
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So the purpose of my study is to find the relationship of ageing, lesion location, cognition,
perception of verticality with dynamic balance and disability in chronic hemiplegics.
LITERATURE REVIEW:
Keenan, Mary Ann M.D et al(1984) studied on Factors Affecting Balance and Ambulation
Following Stroke. Where he found that balance was

dependent on limb control and

proprioception. Age, sex, hemiplegic side, and structural factors did not correlate with
function or recovery. The total score in each category of function was more highly correlated
with balance and ambulation than were the individual scores.
Derik T. Wade et al (1984) studied on stroke: the influence of age upon outcome. age had
little influence upon the severity of stroke, the deficits seen initially or the functional ability
at six months.
Louisette Mercier et al (2001) studied on Impact of Motor, Cognitive, and Perceptual
Disorders on Ability to Perform Activities of Daily Living After Stroke. And concluded
that the factors that make the greatest contribution in explaining the variance in functional
autonomy are, in order of importance, the motor factor, the perceptual factor, and the
cognitive factor.
Dr D Hyndman et al (2006) studied on Interference between balance, gait and cognitive task
performance among people with stroke living in the community. And concluded People with
stroke and controls employed similar strategies during the simultaneous performance of
simple functional and silent cognitive tasks and maintained postural stability. Increased walk
time and decreased cognitive recall were greater for people with stroke and reduced stride
length distinguished fallers from non-fallers.
Guerraz M, Poquin D, Luyat D, Ohlmann T(1998) studied on Head orientation
involvement in assessment of the subjective vertical during whole body tilt. The results are
highly compatible with the assumption of head orientation as the major determinant in rolltilt effects.
Lenore Kurlowicz and Meredith Wallace, (1999) studied on mini mental state
examination(MMSE) and concluded that the MMSE is effective as a screening instrument to
separate patients with cognitive impairment from those without it.
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Podsiadlo and Richardson (1991) introduced The Timed Up and Go (TUG) as a
modification of the Get-Up and Go Test of Mathias et al. This test includes basic mobility
skills such as rising from a chair, walking 3 m, turning and sitting down on the same chair.
The time taken to complete this test is strongly correlated to level of functional mobility. The
inter rater and intra rater reliability of the TUG is 0.97 and 0.98.TUG has a sensitivity of 87%
and specificity of 87%.

METHODOLOGY:


Study design- correlation study



Sample size- 52

INCLUSION CRITERIA:


Hemiparetic subjects due to stroke



Single stroke attack



Duration of stroke <6months



Subjects able to walk atleast for 10 mins or more



Non aphasic subjects



Age group- 25-70years



Gender-males

EXCLUSION CRITERIA:


Age beyond 70 years.



Within 6 months of incidence of stroke.



Any known history of musculoskeletal and neurological conditions



Deafness or blindness



Any congenital disorder.

DEPENDENT VARIABLES:


Dynamic balance measured by timed up and go test (TUG)



Disability measured by world health organization disability assessment schedule 2.0
(WHODAS 2.0)
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INDEPENDENT VARIABLES:


Age in years



Cognition measured by mini mental state examination (MMSE)



Perception of postural verticality measured in degrees



Lesion location seen from CT scan report

INSTRUMENTATION:


STOP WATCH- to calculate the time taken by patient to walk through specified
distance



MEASURING TAPE- to measure the distance in meters.



PLUMB- used to draw a plumline to see the postural verticality



GONIOMETER- to measure the angle of verticality



ADHESIVE TAPE MARKER- to place a point for the fulcrum of goniometer

PROCEDURE:
52 hemiparetic stroke patients were recruited in the study. They were recruited from outpatient and inpatient department of SVNIRTAR, based on fulfillment of inclusion and
exclusion criteria.
To measure the dynamic balance timed up and go test was used.
Instruction :
The paient may wear their usual footwear and can use any assistive device they normally
use.


The patient was made to sit in the chair with his back supported to the chair and his
arms resting on the arm rests.



The patient was asked to stand up from the standard chair and walk a distance of 10 ft
(3mtr)



The patient was asked to turn around, walk back to the chair and sit down again.



Timing began when the person started to rise from the chair and ended when he/she
returned to the chair and sat down.
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The person was given 1 practice trial and then 3 actual trial. The times from the 3
actual trial were averaged.

Perception of postural verticality was measured in degrees by goniometer. Fulcrum was on
C7 , stationary arm parallel to spine and plumbline, movable arm parallel to the neck which
was made parallel by putting the black marker on cervical spine, and then measuring the
head neck angle with spine.
Disability was measured by WHODAS 2.0 scale where 36 items interviewer administered
questionnaire was used.

RESULTS
Correlation of Age and TUG: Graph 1 represents the scatter plot diagram with curve fit line
showing no correlation between age and tug with Pearson‘s correlation having value r= 0.225

CORRELATION OF AGE AND WHODAS 2Graph 2 represents the scatter plot diagram
with curve fit line showing no correlation between age and whodas2 with Pearson‘s
correlation having value r= -0. 182
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CORRELATION OF COGNITION AND TUG Graph 3 represents the scatter plot diagram
with curve fit line showing no correlation between cognition and tug with Pearson‘s
correlation having value r= -0.166

CORRELATION OF COGNITION AND WHODAS Graph 4 represents the scatter plot
diagram with curve fit line showing significant correlation between cognition and whodas2
with Pearson‘s correlation having value r= -0.634; p=0.01(2-tailed)
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CORRELATION OF PERCEPTION OF VERTICALITY AND TUG Graph 5 represents the
scatter plot diagram with curve fit line showing significant correlation between perception
of verticality and tug with Pearson‘s correlation having value r= 0.751; p= 0.01 (2-tailed)

CORRELATION OF PERCEPTION OF VERTICALITY AND WHODAS Graph 6
represents the scatter plot diagram with curve fit line showing correlation between
perception of verticality and whodas2 with Pearson‘s correlation having value r= 0.449;
p= 0.01 (2-tailed)
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DISCUSSION:
The aim of the study was to see whether the four parameters ageing, lesion location,
cognition and perception of verticality have any relation with dynamic balance (TUG) and
disability (WHODAS2) in stroke patients.
The overall result had shown that age had poor relation with dynamic balance and disability;
cognition had poor relation with dynamic balance but was found to be almost fair with
disability; perception of verticality have good relation with dynamic balance and disability.
LESION LOCATION
Amongst the collected data of 52 subjects, 42% were found to be right sided hemiplegics and
57% subjects were left sided hemiplegics.
In right sided hemiplegics, infarctions included capsuloganglionic region, basal ganglia, and
internal capsule , thalamocapsuloganglionic region and paraventricular lacunar infarction. As
seen from CT scan report it was found that when regions isolately affected, cognition was
not much affected which ranged from 27-30 out of total 30 in MMSE scale.
Those whose cognition was not affected (30/30 in MMSE) had shown better TUG SCORE
(12-28 sec) and disability not been affected much which ranged from 77-112 out of 160 in
whodas2 with their verticality not much affected.
According to Bohanan(2006)18 normal individual whose mean TUG score was 8sec. 8
subjects who had more than one area affected had shown increased TUG value going above
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40 sec and disability above 100/160. With their postural verticality ranging from 5̊-7̊ and
cognition score less than 27. Which means lesser the cognition score and greater the
verticality angle have shown increased TUG value and increased disability.
In left sided hemiplegics, regions affected were capsuloganglionic, basal ganglia, internal
capsule, medial temporal lobe, frontotemporalparietal lobe, cerebellar haemorrage,and or
cerebral infarct.
5 subjects with lesion involving isolated area affected have shown no cognitive problem
(30/30) with fair verticality (2-3deg) and TUG score and disability not been affected much.
Subjects in which more than one area affected and lobes being involved, example as seen in
subjects with medial temporal lobe+ head of caudate nucleus, frontotemporal parietal
lobe.Their TUG score went as high upto 42sec – 107 sec disability 105- 130 out of 160. With
cognition 9-27 and postural verticality 5-8deg.
In the whole when seen, it may be said that subjects having more than one area affected were
facing more problems in terms of balance and disability.
Right brain damaged patients without neglect and healthy individuals showed no marked
deviation in frontal plane , but small forward tilts in saggital plane( Utz K S eta al 2011)19.
The present study also show no marked deviation with right brain damaged , having
verticality angle ranging from (2-3 deg) but only with those subjects who had one area
involvement.
However, no difference 13-28 sec or opposite result 36-45sec ( De Oliveira CB et al 2008)20
with worse score of dynamic balance control in individuals with lesion of left hemisphere
was seen.

AGING
Age had poor correlation with dynamic balance and disability. This is in agreement with
other authors explained belowAccording to Keenan et al (1984)11 studies which also supported the present study that age
did not correlate with function or recovery. Their study was to assess the importance of
factors affecting balance and ambulation. The total score in each category of function was
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more highly correlated with balance and ambulation than were the individual scores.. Balance
was found to be dependent on other factors like limb control and proprioception. In
agreement to the result of our study which is shown by statistical analysis by Pearson‘s
correlation value r= -0.225.
Rather than ageing there are several factors on which balance depends i.e- Situations
requiring balance depends on maintenance of position, postural adjustment to voluntary
movements, and reaction to external stress, which are viewed from biomechanical,
neurophysiological or functional perspective (Katherine Berg 2009)10. Studies have shown
that stroke patients consistently show balance impairments than their age matched healthy
volunteers ( Sarah F.Tyson eta al 2006)21.But ageing is not affecting the balance in stroke,
this is supported by the fact that as subjects with most severe balance disability had the most
severe stroke impairments and disabilities irrespective of demographics, and visuospatial
spatial neglect which are not associated with balance disability ( Sarah F.tyson 2006)21.
COGNITION:
Cognition had poor correlation with dynamic balance and fair with disability which is
explained furtherCognitive performance is maintained during the balance trials but deteriorated in dual task
trial in people with stroke (Dr D. Hyndman et al 2006)14. In our study subjects were
however able to maintain better tug score , but while doing any meaningful work they
reported that task doing was rather difficult than just a simple walk. According to Teasdale
N and etal. (2001)22 reaction times and performance in a cognitive task decline as the
difficulty of postural task increases.
Motor responses and activation of muscle synergies are influenced by sensory feedback and
also by the parameters of cognition which are expectation, attention, experience,
environmental context, and intention (de Oliveira CB et al 2008)20.
PERCEPTION OF VERTCALITY (PV):
PV had significant correlation with dynamic balance and disability which is explained in
briefAdequate orientation in space is critical for postural control. Nondisabled persons are able to
identify gravitational verticality without using visual feedback. Perception of visual
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verticality is independent of postural verticality (de Oliveira CB et al 2008)20. The
biomechanical alignment in which the head neck alignment is not parallel to the gravitational
line gives rise to displacement of the visual subjective vertical in the direction of tilt
(Michael guerraz 1998)15. According to Mylene C Dault(2003)23 sagittal plane imbalance
in healthy elderly and stroke patients may be largely due to the effects of aging, whereas
frontal plane imbalance is much more specific for the postural problems associated with
stroke. In accordance with these studies our study also shows significance of lateral tilt
postural verticality with balance having value r=0.751, p=0.01.
The tilted or inaccurate representation of verticality will result in automatic postural
alignment that is not aligned with gravity and therefore renders postural instablity. More the
verticality is affected, the more is dynamic balance affected. It is obvious that when balance
is affected , it would interfere with the day to day activities and therefore there will be
increased disability with increased balance impairment. The study shows the relation of
perception of verticality with disability with value r=0.449 , p=0.01.
In this study, subjects having increased perception of verticality with mild cognition
impairment have shown comparatively mild dynamic balance problem as compared to
disability which is affected much. Those having no cognition impairment but have varying
perception of verticality however have better dynamic balance and disability is also not much
as according to the subjects they are able to manage day to-day activities . subjects with right
side affected who are right dominant were facing considerably more problem than left side
affection. Subjects having lesion involving more than one artery affected or more than one
infarction seemed to have impaired dynamic balance and increased disability as well.
CONCLUSION:
Although as the age progresses balance gets affected, but it has little importance in stroke. so
while assessing the patient cognition should be the part of assessment performa which could
detect the balance. As the plumb is cheap and easily available to draw plumbline it should be
taken into account to measure the perception of postural verticality. Postural verticality
should be measured and included in assessment to find out the prognosis of gait balance.
LIMITATIONS1. Sample size was small
2. Study on lesion location was not specific
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3. Specified group of age was not taken
4. Study was only limited to males
RECOMMENDATIONS1. Large sample size could be taken
2. To study lesion location Doppler study could be taken into account
3. Could be done on other gender.
4. Perception of postural verticality could be measured by other devices.
5. Treatment methods could be studied for subjective postural verticality.
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ABSTRACT-

BACK GROUND- Equinus foot in spastic diplegic children is a measure problem due to
spasticity in gastrocnemius muscle that affect normal gait cycle, balance, and his/her ADL.
As per literature Though stretching is used as a technique for therapeutic management of
spasticity ,but current level of evidence to support the effectiveness of passive stretching in
reducing spasticity in children with spastic CP remains weak . AIM OF STUDY- To see
effect of sustained static passive stretch on the reduction in spasticity of gastrocnemius ,
improving ankle dorsiflexion ROM, and improving GMFM in diplegic cerebral palsy by
using a stretching device and conventional manual stretching. DESIGN- 30 subjects with
mean age (4.94 ± 1.70) of both male and female were taken in pre-post control group design
& assigned randomly to two groups with 15 subjects in each group ,viz. group-1 with mean
age (4.85 ± 1.29) (prolong static stretching given for 15minute) & group-2 with mean age
(5.03 ± 2.08 ) (stretching given for 1minute). 2×2 ANOVA shows significant improvement in
active rom- left [ a main effect for time ( F=427.257 , p=0.000), group (F=4.489, , p=0.043),
time×group interaction (F=30.975, p=0.000)], right [main effect for time (F=258.021, ,
P=0.000); main effect for group (F=4.524 ,p=0.042), time×group interaction with (f=30.975,
P=0.000)] ; passive range of motion-left { main effect for time (F=477.077, P=0.000); group
(F=10.071 , P=0.004), time×group interaction (F=46.471, P=0.000)}, right [main effect for
time( F=477.077 ,p=0.000);group (F=4.251,p=0.049 ),time×group interaction (F=5.291
,P=0.029)] ; foot contact area -left [ main effect for time (F=598.858, p=0.000),for group
(F=4.342 ,p=0.046), for time×group interaction (F=109.974 , P=0.000)] right [main effect for
time (F=581.416, p=0.000), group (F=4.696 ,p=0.039 ), time×group interaction (F=104.927 ,
P=0.000)]. Mann-whitney U test for tone and GMFM shows that there was significant
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difference in change in muscle tone between group-1 and group-2 ; for TONE of left [(Z= 2.950, P=0.003) ],right [ (Z= -3.287, P=0.001) ] ; GMFM- (Z= - 4.775, P=0.000)] . Post
hoc analysis reveals statistically significant difference at 4 week scores between both the
group as well as significant improvement in both groups individually after 4 weeks.
CONCLUSION- From the study it is concluded that though conventional exercises have
their role, prong static stretching (15minute) has added benefits in decreasing in spasticity,
gaining passive and active range of motion and improvement in GMFM as compared to
conventional short duration stretching .
Key words- movement,cerebral palsy,GMFM stretching,spasticity

INTRODUCTIONCerebral palsy is defined as a group of nonprogressive , but often changing motor impairment
due to lesions of nervous system in early stage of development (Kuban &leviton,1994)(15)
although the lesion is nonprogressive but the impairment and disability are progressive.The
incidence of Cerebral Palsy is up to 3 cases per1000 live births in India. CP is classified as
based on clinical features (Archie Hinchcliff; Marcia Stamer)- i) Spastic, ii) Athetoid, iii)
Ataxic, iv) Hypotonic, v) Mixed. Spastic CP represents the highest percentage group
[Albright, Cervi]
Spasticity has been defined as a motor disorder characterised by velocity dependant
incresase in tonic stretch reflexes with exaggerated tendon jerk, resulting from hyper
excitability of the stretch reflexes as one component of UMN syndrome(Lance,1980).
Spasticity is often found to interfere with motor function of patients like dressing, toileting,
bathing, ambulation & contributes to the structural and biomechanical abnormal changes.
Over time the amount of movement possible at the joint decreases and the function is lost and
reduced movement leads to adaptively shortens and loses elasticity , as a result contracture
develops. Clinicians and researchers have attempted to alter motor neuron excitability
through variety of methods, stretching, cryotherapy, casting or technique, biofeedback, and
electrical stimulation. Stretching in combination with others, vibration, muscle taping,
massage. Among this stretching is applied widely in clinics as it is safe, conventional and
economical.

There are various type of stretching technique among which sustained

stretching and progressive static stretching have been found to be very effective in reducing
tightness.

This approach capitalizes on the stress relaxation properties of soft tissue
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(according to literatures). Stress-relaxation occurs when a force(load) is applied to stretch a
tissue keeping length of the tissue constant. A review study on effectiveness of passive
stretching in children with cerebral palsy has shown that sustain stretching of longer duration
was preferable in improving range of motion and reducing spasticity in spastic CP children
than manual stretching. This static stretching has been linked to durations ranging from as
few as 15 seconds to several minutes when manual or
self-stretching is applied and, if, applied by a mechanical
device(as per literature). The results of reviewed studies
on passive stretching concluded that the current level of
evidence to support the effectiveness of passive
stretching in reducing spasticity in children with spastic
CP remains weak, though.
To our knowledge there is less study
better

intervention

between

prolong

static

about
and

conventional short duration static stretching for reduction
of spasticity in cerebral palsy children and

we

hypothesize that effect of prolong static stretching will bring effective result in CP dilplegic
.So our primary objective is to see effect of sustained static stretching with stretching device
in comparison to intermittent manual stretching for same stretching duration of 15 minute, in
the reduction of spasticity , improving ROM and improving GMFM in diplegic cerebral
palsy .
Methodology


All the articles presented in the literature review were taken from GOOGLE SCHOLAR ,

PUBMED,MEDLINE, COCHRANE, and SVNIRTAR library.


The study was a Pre-post control group Experimental study design in which 30 children of

both male and female were taken as per selection criteria from Pediatric unit Department of
physiotherapy(DPT), SVNIRTAR, Olatpur, Cuttack , Odisha . and then assigned randomly to two
groups . study was carried out for 4weeks at Department of

physiotherapy (DPT), SVNIRTAR ,

Olatpur ,Cuttack , Odisha.

• Selection criteria: A) Inclusion criteria: 1) Spastic cp of age group 3-9 years ,2) Able to
stand independently or with support , 3)Children with good cognition
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B) Exclusion criteria: 1) Severity of spasticity >3 in
MMAS , 2) Any past surgery or plan for surgery during the
course of research 3) Any steroid therapy or Botullin
injection shouldn‘t

taken recently( within 6month) ,4)

Children with athetoid , ataxic , flaccid cp 5) Convulsion 6.
Severely deformed foot like midtarsal breakage, rocker
bottom foot, severely varus
Variables:

A) Independent variable- i) Sustained static stretching done by TS (Tricep

surae) stretching device , ii) Sustained static stretching done manually
B)Dependent

variable: i)Tone measured by MMAS ii) Active ROM of ankle

for dorsiflexion measured by 180 degree Goniometer

iii)

Passive ROM of ankle for

dorsiflexion measured by 180 degree Goniometer, iv) GMFM by using GMFM-66 scale of
D –type v) Foot contact area measured by graph paper & stamp pad
Instruments needed for research are –
i) TA Stretching device – for sustained stretching
of gastrocnemius
ii) Goniometer- to measure active and passive range of motion
iii) Graph paper – to measure Foot Contact Area
iv) Stamp Pad - to take the print of foot

Procedure-children were assigned randomly following selection on the basis using chit
system. Before testing commencement, all children were asked to rest on the bed with shoes
removed for 5 min and remain comfortable and relaxed. A general assessment was taken for
cp child before intervention . This general assessment comprised of

all the points of

inclusion & exclusion criteria, testing of tone, active ROM & passive ROM of dorsiflexion
of ankle , GMFM for standing , foot contact area were taken including other general
assessment . After the assessment the children were randomly assigned to 2 groups. Group-1
received sustained static passive stretching using TA stretching device for 15min and
Group-2 received static stretching manually for 1 min . The same protocol was repeated for 5
days a week & continued for 4weeks i.e. 20 session were carried out for all cp children.
Along with this all the children were continuing their conventional treatment every day in the
144

Department. During stretching and after stretching, always check for any pain (from child‘s
feedback). After 20 session children were again tested on all dependent variables according
to the above timeline. Then testing datas were then transcribed onto a data sheet for each
children separately. Data analysis was then done.

Stretching applied using stretching device

Manual stretching

DATA ANALYSIS-: Datas were analysed using spss16.0 software. Tone and GMFM was
analysed using Mann-whitney U test. Likewise data of

Range Of Motion (active and

passive), Foot Contact Area for both limbs were analysed using 2×2 ANOVA where there is
one between factors with 2 levels (group-1 & group-2) and one within factors with 2 levels
(pre test & post test). P value was set at 0.05 for all comparisons.
RESULTS
A total number of 30 subjects with mean age (4.94 ± 1.70) were taken & divided into two
groups with 15 subjects in each group ,viz. group-1 with mean age (4.85 ± 1.29) (prolong static
stretching given for 15minute) & group-2 with mean age (5.03 ± 2.08 ) (stretching given for 1minute
with 15 times of repetition whole day).

Serial no.

Demographic

Group-1

Group-2

characteristics
No. of subjects

15

15

1
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Age(year)

3-7 years

3-9 years

2
Mean age

4.85 ± 1.29

5.03 ± 2.08

Gender (M/F)

9/6

12/3

3
4

1. ACTIVE ROMA) LEFT- Graph shows improvement in active Range Of Motion in both the groups from
pre to post value. Post value in group-1 shows more improvement as compared to group-2.
There was a main effect for time ( F=427.257 , p=0.000). There was main effect for group
(F=4.489, , p=0.043). The main effect also qualified for time×group interaction (F=30.975,
p=0.000)
•

Post hoc analysis reveals statistically significant difference at 4 week scores
between both the group as well as significant improvement in both groups
individually after 4 weeks

B)RIGHT
Graph shows improvement in active Range Of Motion in both the groups from pre to
post value. Post value in group-1 shows more improvement as compared to group-2. There
was a main effect for time (F=258.021, , P=0.000); there was main effect for group (F=4.524
,p=0.042).

The main effect also qualified for time×group interaction with (f=30.975,

P=0.000)
Post hoc analysis reveals statistically significant difference at 4 week scores between
both the group as well as significant improvement in both groups individually after 4 weeks
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2. PASSIVE RANGEOF MOTION
a)LEFT- Graph shows improvement in active Range Of Motion in both the groups
from pre to post value. Post value in group-1 shows more improvement as compared to
group-2. There was a main effect for time (F=477.077, P=0.000); there was main effect for
group (F=10.071 , P=0.004). The main effect also qualified for time×group interaction
(F=46.471, P=0.000) . Post hoc analysis reveals statistically significant difference at 4 week
scores between both the group as well as significant improvement in both groups individually
after 4 weeks .
b) RIGHT- Graph shows improvement in active Range Of Motion in both the groups from
pre to post value. Post value in group-1 shows more improvement as compared to group-2.
There was a main effect for time( F=477.077 ,p=0.000) ; there was main effect for group
(F=4.251,p=0.049 )The main effect also qualified

for time×group interaction (F=5.291

,P=0.029) . Post hoc analysis reveals statistically significant difference at 4 week scores
between both the group as well as significant improvement in both groups individually after 4
weeks
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3. FOOT CONTACT AREA
a) LEFT- Graph -5 shows improvement in active Range Of Motion in both the groups
from pre to post value. Post value in group-1 shows more improvement as compared to
group-2. There was a main effect for time (F=598.858, p=0.000) ; there was main effect for
group (F=4.342 ,p=0.046) The main effect also qualified

for time×group interaction

(F=109.974 , P=0.000) .Post hoc analysis reveals statistically significant difference at 4 week
scores between both the group as well as significant improvement in both groups individually
after 4 week
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b) RIGHT-

Graph shows improvement in active Range Of Motion in both the groups

from pre to post value. Post value in group-1 shows more improvement as compared to
group-2. There was a main effect for time (F=581.416, p=0.000) ; there was main effect for
group (F=4.696 ,p=0.039 )The main effect also qualified for time×group interaction with
(F=104.927 , P=0.000).

Post hoc analysis reveals statistically significant difference at 4

week scores between both the group as well as significant improvement in both groups
individually after 4 weeks
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4.TONEa)LEFTGraph illustrates there was change in tone more in group-1 than group-2. Mann-Whitney
U test shown that there was significant difference in change in muscle tone between group-1
and group-2 (Z= -2.950, P=0.003)

b) RIGHT-

Graph illustrates there was change in tone

more in group-1 than group-2. Mann-Whitney U test shown that there was significant
difference in change in muscle tone between group-1 and group-2 (Z= -3.287, P=0.001)
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5. GMFM-:

Graph illustrates there was change in GMFM more in group-1 than

group-2. Mann-Whitney U test shown that there was significant difference in change in
GMFM between group-1 and group-2 (Z= - 4.775, P=0.000)
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DISCUSSION
The overall results of this study showed both groups have improved over 4 weeks
period ,but the group which was treated with TA stretching device had significantly better
improvement than other group that had given manual stretching in active range, passive
range and foot contact area. The improvement in tone and gross motor function was
significantly more in group that had taken stretching with TA stretching device
A) PASSIVE RANGE OF ANKLE DORSIFLEXION
Result shows improvement in passive Range Of Motion in both the groups from pre
to post value & post value in group-1 shows significant improvement as compared to group-2
and same result was obtained for both the lower limbs.
Probable causes of improvement in ankle Passive dorsiflexion Range of Motion both
the groups following stretching may be due to (i) stress relaxation (reduction/ relaxation of
stress under constant deformation) (Eadric Bressel etal,2002) ii) change in viscoelastic
properties of muscle

ii) reduction in muscle stiffness (due to fibrosis or change in muscle

fibre properties) iii) change in active muscle stiffness (due to no. of cross bridges attached
during contraction or an increase in stiffness per cross bridges) (Jared R H Foran etal,2005)
(v) stretch induced hypertrophy that occurs at the end of muscle resulting in addition of
sarcomeres in series and hence an increase in muscle length and permanent deformation
occurs (Patrick G Deyen (2001)(vi) and protein synthesis would have possibly cause an
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increase in muscle length and thereby increase in Passive range of motion (Beaulieu WB and
Irion JM).Both groups of children were continued with conventional exercises like bridging,
sit to stand,squatting to standing, standing and weight shifting. In these type of activities
plantar flexors of foot remain in lengthened position and whole exercises were given for
about 15 to 20 minutes. So, in addition to stretching, these conventional exercises may have
added some effect to improvement in passive range of motion.
R. Donatelli in a systemic review reported due to application of stretching,

there

occurs change in visco elastic properties, increase in mobility due to destruction of cross
linkage increasing the length of muscle and periarticular connective tissue .Magnusson has
reported that stress relaxation is one of the factor for increase in range of motion, but this
stress relaxation lasts for about 1 hour . Similar change has been suggested by Thamar J
etal, Halbertsma and Goeken in their studies. These studies also mentioned that with short
duration stretching the deformation has been found to be short lived and transient.

In the

study there occurs more improvement in group-1 children who were given prolong stretching
for 15 minute as compared to grop-2 children who were given manual stretching for 1minute.
The probable cause for it may be with prolong stretching the deformation lasts for long time .
After similar repetition for 4 weeks, a lasting stretchability has been achieved. Where as with
short duration stretching there occurs change in flexibility due to increase in stretching
tolerance of muscle to stretching rather than change in passive stiffness of muscle .
The above studies supported the reason for increase in passive range of motion
in both the groups as well as more in group-1 children .
B) ACTIVE RANGE OF ANKLE DORSIFLEXION
Result shows improvement in active dorsiflexion ranges of motion following
stretching in both the groups and the improvement is significant in both the groups from
pre to post value. Post value in group-1 shows more improvement as compared to group- 2
following stretching in both the lower limbs. With Conventional treatment continued with
children in the paediatric unit during research period like bridging, sit to stand, squatting to
standing, standing and weight shifting, the plantar flexors remain in lengthened position as
well as foot dorsiflexors get recruited with these activities. This may be responsible for
increase in active dorsiflexion range of motion.
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Also following stretching there occurs i) release of mechanical factor (as explained
above) that inhibits active movement of dorsiflexion ii) decreased motor neural excitability of
gastrocnemius via inverse stretch reflex . So with decrement of both factors, dorsiflexors of
foot might have obtained a dorsiflexion range with less resistance from antagonist muscle;
and that might helped in increase in active range of dorsiflexion (Berta Bobath,2002) .
With Prolong stretching, the deformation lasts for more duration (Magnuson .2000). Hence
prolong stretching has add better increament to increase in dorsiflexion range of motion in
conjuction with conventional exercises in group-1 children.
This cause is supported by study by Kuen-Horng Tsai et al. In their study on 17
spastic hemiplegics patients who underwent prolong muscle stretch of tricep surae by
standing with feet dorsiflexed on a tilt table for 30 min. The result indicated that reduced the
motor neuron excitability of the Tricep surae and significantly increased the activity of
tibialis anterior. Clark frank and Robert Lardna shown that stretching causes reciprocal
inhibition and there by causes an increase in range of motion of muscle as well as joint.
Ingrid Odeen et al in his study have shown that 30 min of mechanical stretching 2-5 times a
day is more effective in reducing spasticity and increase in voluntary range of motion.
Another cause may be due to relaxation of calf muscle that resulted in more increase in active
dorsiflexion range. Hence the result of increase in range of motion may be due to combined
contribution from stretching as well as conventional exercises
But group -2 children shows less improvement in active dorsiflexion ranges of
motion. The cause for it may be conventional exercises given at Department, short duration
stretching (though effect remain for short duration) that leads to

relaxation of muscle

following stretching, and the might be an important factor for which active range of motion
improved to some extent. But probably the mechanically factor don‘t get reduced so much
following 1 min stretching .Hence though both the groups have been improved, but group-1
shows more improvement as compared to group-2.
C) FOOT CONTACT AREA
Study shows foot contact area in both the groups have been improved from pre to
post value. Post value in group-1 shows more improvement as compared to group-2 on both
the limbs.
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The probable reason of increase in foot contact area in both groups is due to increase
in passive range of motion and decrease in tone. The probable mechanisms behind this have
been discussed above for passive dorsiflexion range of motion. The cause of more
improvement in group-1 as compared to group-2 children in standing position also possess
similar mechanism as discussed above for passive dorsiflexion range of motion.
D) TONE
Study shows Change in tone was more in group-1as compared to group-2 after 4
weeks of stretching. Conventional exercises like weight shifting from 1 foot to other in
standing posture,sit to stand,squat to stand (with proper alignment of foot and knee and hip)
(NDT, Kathryn Levit), decreases spasticity in both the groups of children. Reason for
decrement of tone can be due to change in neurally mediated reflex stiffness in gastrocnemius
and soleus muscle following keeping the muscle in lengthened position . Muscle possess
spindle and golgi tendon organ as the highly sensitive receptors among which golgi tendon
act to prevent over stretch. likewise muscle spindle sensitive to active and passive stretch. So
an increase in tension due to stretching, golgi tendon organ inhibit muscle contraction and
induces relaxation. In another way descending influences on monosynaptic reflex between
muscle spindle, afferent & alpha motor neuron reduces tone following stretching.
Schimdt etal.have demonstrated that benefit of relatively brief stretch in spasticity
management. Hence needs to be applied for more time for a longer period. This is supported
by another study that was done using lycra garment that provides a stretch of 3 hours
demonstrated that there was reduction of spasticity. Mc Pherson etal(85) also found same
result with his single subject design comprising 4 cp children that with application of
stretching

& there occurred reduction of tone .Similar findings were also obtained by

Micdanar et al(86) &Tremblay et al(87) with their study on 13 cp &21 cp children
respectively on Tricep Surae stretching.

So while doing conventional exercises due to

stretching like bridging, sit to stand, squatting to standing, standing and weight shifting there
occurs reduction in spasticity ,but this becomes more evident in group-1 children as due to
prolong stretching as deformation lasts for more time with stretching for long duration.
E) GROSS MOTOR FUNCTION MEASURE
There occurs increase in Gross Motor Function Measure (dimension-D) following
stretching in both groups and more in group-1. For proper posture and balance in upright
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position in standing child needs a good trunk. Probably child had acquired this by continuing
conventional exercises like push up, short sitting with foot placed over ground and
obloque(opposite side) reaching to objects(facilitate recruitment of oblique), sit to stand,
weight shifting sideways, bridging . In addition to conventional exercises, decrease in neural
and mechanical factor responsible for hypertonia and increase in base of support area in
standing increases gross motor function measure in Dimension-D (standing)
John a sterba et al (88) reported that that Horse Back Riding Therapy was given to 17
children 1hr daily for 6 days for 18 weeks and found improvement in dimension (A-E) as
well as total score on Gross Motor Function Measure and hypothesised that complex
movement of horse influences the rider by passive and active stretching and stimulated
rider‘s balance and postural control. As there is reduction in spasticity & increase in range of
motion which contribute to increase walking speed. It can be explained by (Bobath a
relationship between spasticity and movement) considering muscle weakness due to the
opposition of spastic antagonists. This method consists of trying to inhibit increased muscle
tone (spasticity) by passive mobilization associated with tactile and proprioceptive stimuli.
Hence in conjuction to conventional exercises, the additional effect of stretching device on
ROM , tone improved function to a greater extent in group-1 than the conventional exercises
alone as given in group-2 children
CONCLUSION
Though conventional exercises have their role, prong static stretching (15minute) has
added benefits in decreasing in spasticity, gaining passive and active range of motion and
improvement in GMFM as compared to conventional short duration stretching .
LIMITATION, SUGGESTIONS &CLINICAL UTILIZTION
 LIMITATION
-

Small sample size

-

No follow up was done after 4 weeks of intervention to see effect of stretching in long term
after stopping of stretching

 SUGGESTION
-

suggestion study can be done to see improvement in gait following stretching manoeuvre

-

Effect of further longer duration of stretches using device can be studied
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-

Comparison of effect of constant stretching device with equal duration of intermittent
stretching

 CLINICAL UTILIZTION
-

Mechanical device may be used for prolong stretching musculotendinous structures to
stretch tight muscle that will ultimately save time and energy of therapist
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ABSTRACT
Background & Purpose: CLBP is persistent & disabling pain lasting >3 months which is
mainly attributed to trunk muscle imbalances. Co-activation of trunk muscles was seen with
multidirectional reach, as in SEBT. So, this study aimed to find out the effect of SEBT
training on CLBP. The purpose of the study was to formulate a convenient core strengthening
measure for CLBP patients in form of SEBT training.
Methods: 30 patients from OPD, SVNIRTAR were selected as per inclusion (CLBP > 12
weeks, 25 – 60 years, VAS  6) and Exclusion Criteria (Pain aggravated < 3 min of standing,
neurological deficit, Listing/deformity). Two groups (n = 15) were divided, namely
Experimental Group and Control Group. Pre-test Pressure Biofeedback readings for trunk
muscle strength & endurance, and ODI score was taken. Intervention to the Experimental
Group (SEBT training + disease specific conventional treatment) and the Control Group
(disease specific conventional treatment) was given for 5 times/week for 4 weeks. Outcomes
were measured again post-test. The dependent variables were analyzed using 22 ANOVA &
all pair wise post – hoc comparisons were analyzed using a p < 0.05.
Results: 2X2 ANOVA revealed that the main effect qualified to time  group for trunk
muscles & reduced ODI. Post Hoc analysis revealed that the experimental group had a
significant improvement in strength & endurance of trunk muscles & reduced ODI.
Conclusion: Conventional CLBP treatment combined with SEBT training is superior to
conventional treatment alone in improving the strength and endurance of abdominal muscles
as well as reducing the extent of disability in patients with chronic low back pain.

Key Words: Abdominal Muscles, Back Muscles, Disability, Low Back Pain, Spine, Strength
Training.
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Introduction:
Chronic low back pain is defined as persistent & disabling low back pain lasting more than 3
months. [Nikolai Bogduk (2004)]. During the course of their lives 70–85% of individuals will
experience low back pain (LBP). Furthermore, over 80% of such patients report recurrent
episodes. It is estimated that 80–90% of patients will have recovered within 6 weeks,
regardless of treatment. However, 5–15% will develop chronic low back pain (CLBP>12
weeks): this is more difficult to treat and treatment has variable results. [Sarah Dianne Liddle
(2004)] Low Back and spine impairments were more common in women (70・3 per 1000
population) than in men (57・3 per 1000 population), and more common among white
people (68・7 per 1000 people) than black people (38・7 per 1000 people). It affects 70% 80% of the population at some point of life. [Gunnar B J Andersson, 1999]
Low back pain may occur as a result of a stressed or irritated muscle or ligament, a
development of muscle strain due to prolonged poor posture, weakness and wasting of
postural muscles. The recognized risk factors for work related low back pain are heavy
physical work static and faulty working posture, prolonged standing and sitting. Some
physical demands, including manual lifting, bending, twisting and whole body vibration are
associated with an increased likelihood of postural low back pain. Paraspinal & other trunk
muscle weakness has been documented in severe, chronic low back pain. [E. R. Vieria
(2007), L. A. Danneels et al (2002)]
There are various interventions available for the treatment of CLBP, where most of
them focus mainly on the pain management rather than addressing the patho-mechanics
behind the CLBP. Most commonly, the treatment includes the use of wide range of electrical
modalities for CLBP however; their inclusion or exclusion as an intervention has shown poor
evidence by the Philadelphia panel. [Finerson B (2001)]
Apart from the electrical modalities, exercises also form the integral part of rehabilitation and
in fact, it is one of the most frequently used modality for CLBP. The physical exercises lead
to gain in muscle strength (force-generating capacity), flexibility, endurance, restoration of
the injured tissues, and also contribute to the ability to sustain normal life activities, such as
those at work. [Kumar A., Zutshi K (2011)] Various EMG studies have shown recruitment of
abdominal muscles with multidirectional surface translations in standing. [Stephnie L. Jones
(2008)] It is also believed that the exercise programs that enhance proprioception may be
beneficial for managing CLBP. [Yamashita T (1990)] As the Star Excursion Balance Test
(SEBT) which is usually used for dynamic balance assessment is composed of closed kinetic
chain controlled motion and ability to balance on one leg [Hertel, J. et al. (2000)]; this gave
us an idea to modify this test into a proprioceptive and strength training program.

Methods
Study Design: The study design was Experimental in nature. Independent variables were
Trunk Muscle Training with SEBT grid & Condition specific conventional treatment & the
dependent variables were Oswestry Disability Index & Pressure Biofeedback. Ethical
approval was taken from institute ethical committee.
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Subjects: 30 patients with mean age (39.70  8.36) amongst the CLBP patients from
Physiotherapy Department of SVNIRTAR were selected as per inclusion (CLBP > 12 weeks,
25 – 60 years, VAS  6) and Exclusion Criteria (Pain aggravated < 3 min of standing,
nurological deficit, Listing/deformity) & By random sampling the subjects were selected
from the CLBP population and were randomly divided into two groups namely Experimental
& Control.
Materials: SEBT Grid, Printed ODI Format, Plinth or couch, Pressure Biofeedback Unit
Procedure: 30 CLBP patients with mean age (39.70  8.36) were taken and their proper
assessment was done. Subjects were included or excluded according to inclusion and
exclusion criteria. They were given verbal instructions for the study and informed consent
was taken from every subject before their participation in the study. At 0 week Pressure
Biofeedback readings (of Back Extensors, Transversus Abdominis & Obliques) for strength
& endurance and ODI score was taken to quantify disability/function.
Two groups were divided with 15 subjects in each group, namely Experimental Group (mean
age 38.53  8.30) and Control Group (mean age 40.86  8.55). To the Experimental Group,
SEBT training along with disease specific conventional treatment was given; to the Control
Group, only disease specific conventional treatment was given. The treatment was given 5
times a week in a 4 week protocol. At the end 4th week the PBU readings & ODI score was
measured again.
The dependent variables were analyzed using a 22 ANOVA, repeated measures on
second factor. There was one between factor (group) with two levels (groups: Experimental
and Control) and one within factor (time) with two levels (time: Pre and Post). All pair wise
post – hoc comparisons were analyzed using a 0.05 level of significance.
Result:
The 2X2 ANNOVA revealed that there was a main effect for time and group, also the main
effect qualified to the interaction of time  group in Transsversus Abdominis [time
(Fstr=170.09, Fend=400.32, p = 0.00), group (Fstr= 38.25, Fend=26.04, p = 0.00), time  group
(Fstr=121.20, Fend=127.89, p
= 0.00)] , Abdominal Obliques [time (Fstr=192.00, Fend=323.58, p = 0.00), group (Fstr= 41.23,
Fend=44.99, p = 0.00), time  group (Fstr=133.33, Fend=270.49, p = 0.00)] & Back Extensors [time
(Fstr=364.59, Fend=505.40, p = 0.00), group (Fstr= 48.15, Fend=91.94, p = 0.00), time  group
(Fstr=201.91, Fend=201.60, p = 0.00)] as well as improved function on ODI (Ft=363.00, Fg=6.79,
Ftxg=4.25, p=0.00).

Post Hoc analysis revealed that the experimental group had a significant improvement in
strength & endurance of Transsversus Abdominis, Abdominal Obliques & Back Extensors
(erector spinae & multifidus) as well as improved function on ODI. Howerver, along with
improvement in function some improvement in Transversus Abdominis Endurance and Back
Extensors strength & endurance was also seen in control group.
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Discussion:
Rationale for improvement in abdominal muscle strength in Experimental Group: Exercise
physiologists suggest that if muscle performance is to be improved, a load that exceeds the
metabolic capacity of the muscle must be applied; that is, the muscle must be challenged to
perform at a level greater than that to which it is accustomed. This can be achieved by
manipulating the intensity or volume of exercise. [Thomas Davin Fahey (2004), McArdle
WD (2011), Carolyn Kisner (2007)]. The overload principle advocates exercises in which
maintenance stress levels are raised to the range of stress that promotes tissue hypertrophy
[Mueller and Maluf (2002)].
The Another important factor for muscle strengthening is the specificity principle which
states that Whenever possible, exercises incorporated in a program should mimic the
anticipated function. [Carolyn Kisner (2007)] In this study the feed forward activation of
abdominals during multidirectional reach and abdominal drawing-in maneuver (ADIM) was
used as a physical stress to increase the performance and strength and subjects were made to
reach in each direction in a set of 10 repetitions on both foot holding the ADIM, done once
daily in a five times a week protocol. Hence, providing adequate load, Duration and
repetitions to the muscle in order to bring about physiological changes.
Rationale for improvement in Extensor muscle strength in control group: Extension exercises
performed had both adequate loading and specificity on the lumbar paraspinal muscles to
bring about testable improvement in muscle function. [Moffroid MT et al (1993)] It was seen
that a dramatic change in the ability to activate the multifidus during limb activity
immediately following spinal manipulation. Further, this improvement in multifidus
activation was associated with improvements in other clinical exam findings. [Alexander K
Brenner (2007)] Both of the above factors may have contributed to improvement in strength.
Rationale for improvement in abdominal muscle endurance in experimental group:As
described by exercise physiologists, in order to bring about muscle endurance adequate load
with specificity in frequency, intensity, time and type of exercise (FITT principle) should be
applied. [Thomas Davin Fahey (2004), McArdle WD (2011), Carolyn Kisner (2007)] In this
study adequate load was applied with 10 repetitions in each direction on both legs; once/day
5 times/week for 4 weeks. Hence, fulfilling the physiological criteria for endurance training.
Abdominal muscles contain a high proportion of slow-twitch fibers (Type I) They have a
large capillary network and a high concentration of oxidative enzymes, which helps to
support its tonic supportive function as a stabilizer [Demoulin C (2007), Carolyn F Watson
(2006), Häggmark T (1979), Carolyn A Richardson (2004).] As it is a known fact that on
application of load on a muscle leads to physiological adaptation by increasing the number of
fibers (hypertrophy) [Carolyn Kisner (2007), McArdle (2011), Thomas Davin Fahey (2004)]
this increase in already abundant type I fibers may contribute in increasing muscle endurance.
Rationale for improvement in abdominal muscles endurance in control group:An
improvement in transverses abdominis endurance may be related to the fact that there is early
activation of the muscle with minimal trunk activity as prescribed to CLBP patients through
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active exercises. [Paul W Hodges et al (2005)] Also, in addition it is seen that that there is an
improvement in transverses abdominis control and function following spinal mobilization.
[Nicole H Raney et al (2007)] So, these factors may collectively lead to improvement in
transverses abdominis endurance to some extent. Similarly, some improvement in back
extensor endurance was also seen in the subjects of control group as the extension exercises
performed had both adequate loading and specificity on the lumbar paraspinal muscles to
bring about testable improvement in muscle function.[Moffroid MT et al (1993)]

Rationale for reduction in disability on ODI: Manual therapy, exercises and electrotherapy
treatment given to the control as well as experimental group accounts for reduction in
disability on ODI in both the groups. But, the reduction in disability was found to be more in
the experimental group. [Pierre Balthazard (2012), Olav Frode Aure (2003), Rubinstein SM,
James Rainville (2004), Katherine Harman (2009), Suraj Kumar (2008)] To the experimental
group trunk muscle training was given in addition to the conventional treatment and the
additional effect seen may be attributed to the significant improvement in strength and
endurance of trunk muscles. [Lindsay Bilka (2008), McGill (2001), Beverley Chok (1999)]
Proprioception of spine plays a major role in stability and function of trunk and that is
impaired in CLBP patients and have improvement in trunk muscles strength and endurance
improves the proprioception of the spine, hence, improving stability and reducing pain and
disability. [Lee AS et al 2010]
Conclusion:
The study demonstrates that Conventional low back pain treatment combined with trunk
muscle training with SEBT grid is superior to conventional low back pain treatment alone in
improving the strength and endurance of abdominal muscles as well as reducing the extent of
disability in patients with chronic low back pain.
Acknowledgements: Authors would like thanks Mr. G Shankar Ganesh, Physiotherapist,
SVNIRTAR & Mr. K Mrityunjay, WBUHS, Kolkata for their support & valuable advice.
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TABLE
Table I: Conventional treatment techniques used and their indications.
Technique
Exercises





Spinal Flexion
Spinal Extension
McKenzie Extension
Static Trunk Loading

Indication





Increased lumbar lordosis, Flexion dysfunction
Reduced lumbar lordosis, Extension dysfunction
Posterior Lumbar Derangement Syndrome
Core muscle activation




Bilaterally disturbed symptoms / Hypomobility
Unilaterally disturbed symptoms / Hypomobility

Lumbar Mobilization (Maitland)



Central PA Vertebral Pressure
Unilateral PA Vertebral Pressure

Traction



Supine
Prone

Radicular signs, unable to centralize symptoms or
Muscle spasm



If Flexion is pain free, extension is painful
If Extension is pain free, Flexion is painful or if both
flexion and extension are painful




Central back pain/muscle spasm
Pain radiating to Lower Limbs




Tightness as determined by Ely’s Test
Limited hip external rotation with hip in flexion,
without any associated spasms

Electrotherapy



IFT (4-pole)
TENS

Stretching



Rectus Femoris
Piriformis
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Table II: Results of statistical analysis – Transversus Abdominis PBF
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Table III: Results of statistical analysis – Abdominal Oblique PBF
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Table IV: Results of statistical analysis – Back Extensors PBF
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Table V: Results of statistical analysis – ODI
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FIGURES

Fig. I: SEBT Grid used in the study
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Fig. II: Excursion in 8 directions of SEBT: AL – Antero-Lateral; A – Anterior; AM – AnteroMedial; M – Medial; PM – Postero-Medial; P – Posterior; PL – Postero-Lateral; L – Lateral.

AL

A
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AM

PM

M

P
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PL
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Fig. III: Pressure Biofeedback Unit
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Fig. IV: PBF measurement for Transversus Abdominis: (a) Starting Position, (b) Contraction

(a)

(b)

Fig. V: PBF measurement for Abdominal Obliques: (a) Starting Position, (b) Contraction
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(a)

(b)

Fig. VI: PBF measurement for Back Extensors: (a) Starting Position, (b) Contraction
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(a)

(b)

The first author can be contacted at E. Mail: deepak.chhabra.pt@gmail.com and +09467962589,
08053356363
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ABSTRACT: Stroke is defined as the rapidly developing clinical signs of focal or global
disturbance of cerebral function, with symptoms lasting 24 hrs or longer or leading to death,
with no apparent cause other than that of vascular origin. One of the contributors to the poststroke functional impairment may be spasticity. In an opinion gathering exercise, it was
estimated that 2/3rd of patients would develop post-stroke spasticity. In more recent
prospective work, the prevalence of spasticity was found to be 40% one year after stroke. So,
this study Aimed to find out the effect of lower limb passive cycling movement on spasticity
in persons with stroke. 30 patients were selected divided into two groups (n = 15), namely
Experimental Group (Passive cycling & conventional physical therapy exercises) & Control
Group (conventional physical therapy exercise). The variables for spasticity of Hip flexors,
Hip extensors, Knee flexors, Knee extensors & ankle plantar flexors were analysed using
Man Whitney U test . P was set at 0.05 for level of significance. For Straight leg raising,
Dorsi flexion range of motion & 10 metre walk test were analysed using a 2x2 ANOVA,
repeated measures on second factors. There was one between factor

( group ) with two

levels ( groups : Experimental and control ) and one within factor ( time ) with two levels (
time : Pre and Post ) . All pair wise post – hoc comparisons were analyzed using a 0.05 level
of significance. The reduction in spasticity in hip flexor, hip extensor, knee flexor, knee
extensor & ankle plantar flexor groups from pre to post was significantly more in
experimental group. Overall result of the study shows that there is statistically significant
improvement in dorsiflexion range of motion ,SLR as well as improvement in walking
function increasing in walking velocity in experimental group (passive cycling movement
with conventional treatment) but not in control group (conventional treatment ) however there
was improvement in SLR both in experimental as well as conventional group though it is
statistically significant but not significant clinically, over 4 weeks period . The results of the
study shows that passive cycling was more effective in reducing spasticity of lower limb
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,improve the range of motion & walking function than those in subjects with conventional
exercises in persons with stroke .
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Key Words: Lower Limb, Passive cycling, Spasticity, Stroke.
Introduction: Stroke is defined as the rapidly developing clinical signs of focal or global
disturbance of cerebral function, with symptoms lasting 24 hrs or longer or leading to death,
with no apparent cause other than that of vascular origin. It is the 3rd most common cause of
death following heart disease & cancer. One of the contributors to the post-stroke functional
impairment may be spasticity .Spastic hypertonia is a major source of disabilities after stroke.
Both reflex and nonreflex changes with spastic hypertonia can substantially affect the
functional performance of stroke patients. Spasticity is a motor disorder characterized by a
velocity-dependent increase in tonic stretch reflexes with exaggerated tendon jerks, resulting
from hyper-excitability of stretch reflex as one component of the upper motor neuron (UMN)
syndrome (James Lance 1980) .Spastic hypertonia is independent of hyper active reflexes,
and mechanical changes of muscles are the main reasons for the increased muscle tone in
spasticity . The term ‗hypertonia‘ is usually reserved for a perceived resistance to lengthening
of muscles to passive movement. The nonreflex contributions include the dynamic
component of viscous damping (dashpot-like property with resistance proportional to
velocity) and static component of elastic stiffness (spring-like property with resistance
proportional to displacement), and reflex changes may have both phasic (dynamic) and tonic
(static) components . Increased resistance to passive movement after stroke is possibly a
result of another phenomenon in muscle called “thixotropy”.of motion by tearing the crossbridges between the actin and myosin filaments. When the agitation ceases, the bridges are
reformed, and the muscle becomes stiffer again. Electrical passive pedalling systems (EPPS)
are among these innovated rehabilitation technologies by which the handicapped patients
practice physical exercises independently (Therese et al., 2009). passive movements of the
legs is to preserve full range of motion over the joints that are immobilized and claim to have
an effect on spasticity (Kakebeeke et et al., 2005).
Reflex hyper excitability
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The mechanism for reduction in spasticity due to the passive cycling are repeated stretch
reflex may result from a decrease synaptic transmission cause by inactivation of presynaptic
calcium channel. Thixotrophic changes may occur as a consequence of motion by tearing
cross bridges between actin & myosin filament. Mechanical changes in the musculotendinous
unit may change .Muscle extensibility & tonic reflex hyperactivity appear to be closely
linked, it is theoretically possible that the gradual development of stretch reflex hyperactivity
could be influenced by increasing muscle stiffness & contracture in patients who are
relatively immobile; i.e. hyperreflexia may occur as an adaptive response to non-functional,
contracted & stiff muscle ( Gracies et al. 1997)ROM at a joint is restricted due to increased
stiffness in spastic muscles. No significant experimental studies have been done to know the
effect of passive cycling effect on spasticity, range of motion & walking velocity in stroke
patient in lower limb except single case knee movement on spastic Hypertonia in CP &
Stroke .
Methods: A total number of 30 subjects with mean age 46.76 ± 10.09 were taken from
Physiotherapy Department of SVNIRTAR were selected as per inclusion (Hemi paretic
subject due to stroke Single stroke attack Duration of stroke > 3month Able to walk 10 m
unassisted with or without walking aids Age group – 30-60 years ) and Exclusion Criteria
(Lower extremity traumatic fracture or orthopaedic surgery with in 3 month Hemiparesis
resulting from non-stroke causes Subjects with Hip ,Knee & Plantar flexor contracture With
ankle-foot orthosis) & divided into two groups patients with 15 subjects in each group ,
namely experimental group (mean age 44.93 ± 9.61) & control group (mean age 48.6 ±
10.56 ) . 60% of subjects were males & 40 % of subjects were females. Group 1: Passive
cycling & conventional exercises (experimental) group - 15 patients Group 2: conventional
(control) group - 15 patients before initiating treatment subjects was assessed for dependent
variables. Group 1 (experimental) – Patient seated in adjustable chair in front of passive
cycle. 30 minute of passive cycling at cadence 40 RPM for 5 times /week for 4 week .There
should be knee flexion extension at least 50-65 degree . (Reck motomed viva -2) . Also the
conventional exercises were given to this group . Group 2 (control) General, individual
specific treatment for Stroke routine physical therapy including stretching, ROM, & stair
climbing (conventional exercise) exercises considered for control group . The treatment was
given 5 times a week in a 4 week protocol. At the end of 4th week the spasticity ROM )
meter walk test was measured again.
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DATA ANALYSIS
Statistical analysis was performed using SPSS version 16.0The variables for spasticity of Hip
flexors, Hip extensors, Knee flexors, Knee extensors & ankle plantar flexors were analysed
using Man Whitney U test. P was set at 0.05 for level of significance . For Straight leg
raising , Dorsi flexion range of motion & 10 metre walk test were analysed using a 2x2
ANOVA ,repeated measures on second factors. There was one between factor

( group )

with two levels ( groups : Experimental and control ) and one within factor ( time ) with two
levels ( time : Pre and Post ) All pair wise post – hoc comparisons were analyzed using a
0.05 level of significance .
Result: The 2X2 ANOVA revealed that there was a main effect for time and group, also the
main effect qualified to the interaction of time  group in Dorsiflexion ROM. There was a
main effect for time p =0.000. There was a main effect also for group , p =0.048 .The main
effect also qualified to interaction of time x group : p= 0.002 .Tukey‘s HSD Post hoc analysis
reveals statistically significant improvement in experimental group but not in control group
over 4 weeks period . After 4th week they are significantly different from each other. For
SLR There was a main effect for time p =0.000. There was a main effect also for group ,p
=0.318 .The main effect also qualified to interaction of time x group : p= 0.000 .Tukey‘s
HSD Post hoc analysis reveals statistically significant improvement in both experimental
group as well as control group over 4 weeks period . After 4th week the improvement seen in

experimental group is significantly more than control. For 10 meter walk test there was a
main effect for time p =0.000. There was a main effect also for group ,p =0.397 .The main
effect also qualified to interaction of time x group : p= 0.000 Tukey‘s HSD Post hoc analysis
reveals statistically significant improvement in experimental group but not in control group
over 4 weeks period .
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The change in hip flexor spasticity Man Whitney U test was performed the test shows that p
value is 0.001 indicating a significant difference in change of scores between groups. The
change in Hip extensor spasticity Man Whitney U test was performed indicating a significant

difference in change of scores between groups p = 0.006. The change in Knee flexor
spasticity Man Whitney U test was performed the test shows that p value is 0.010 indicating a
significant difference in change of scores between groups. The change in Knee extensor
spasticity Man Whitney U test was performed the test shows that p value is 0.013 indicating a
significant difference in change of scores between groups.
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The change in Ankle plantar flexor spasticity Man Whitney U test was performed the test
shows that p value is 0.000 indicating a significant difference in change of scores between
groups.
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DISCUSSION : Overall result of the study shows that there is statistically significant
improvement in dorsiflexion range of motion ,SLR as well as improvement in walking
function increasing in walking velocity in experimental group (passive cycling movement
with conventional treatment) but not in control group ( conventional treatment ) except SLR ,
over 4 weeks period .However at the end of treatment both the groups are significantly
different from each other in all above the parameters .The reduction in spasticity in hip flexor
,hip extensor ,knee flexor ,knee extensor & ankle plantar flexor groups from pre to post was
significantly more in experimental group .

SPASTICITY
After 4 weeks of study it was found that there was reduction in spasticity in hip flexor ,knee
flexor, knee extensor & ankle plantar flexors of experimental group ( passive cycling
movement with conventional treatment ) was significantly more than control group
(conventional treatment)The change in spasticity in control group can be explained by
individuals (controls) were given- General, individual specific treatment for stroke,
comprising of task related training (Carr & Shephered ) including

weight bearing

,stretching & stepping exercises : 1) Loading exercise on the affected leg, 2) Stepping up
exercise with the affected leg, 3) Stepping down exercise with the unaffected leg . Passive
(and active) movement and stretching represent those developed mostly for stroke
rehabilitation such as Bobath (neurodevelopment) therapy and proprioceptive neuromuscular
facilitation . Odeen & Knutsson Bohannon Kunkel et al. Dunn et al. Eng et al. Shields &
Dudley-Javoroski there have been several reports of reduced spasticity associated with
engaging in regular periods of passive standing .Reduction in spasticity in experimental
group (passive cycling movement with conventional treatment) it may be due to repetitive
movement which reduces resistance of muscle .It can be explained by clinical evidence has
shown that regular mobilizations help prevent contractures and can reduce the severity of
spastic tone for several hours. Habituation of reflex activity to repeated stretch may result
from a decrease in synaptic transmission caused by inactivation of presynaptic calcium
channels. Lamontagne et al (1998) found that a decrease in resistance during repeated
passive movements without concurrent changes in electromyographic activity was
attributable to thixotropic characteristics of the stretched tissues. Thixotropy refers to the
property of certain systems becoming less viscous when shaken and in muscles, thixotropic
changes may occur as a consequence of motion by tearing the cross-bridges between the actin
and myosin filaments.. According to Katz(1991)

resistance against passive movement

should diminish after repeated motion . Dietz V ,Berger W & O‘Dwyer NJ (1996 ,1998)
have concluded that mechanical changes in the musculotendinous unit may also be involved .
Katz and Rymeron(1991) half-hour cycling intervention may reflect a change in the reflex
properties. In his study spastic hypertonia, a clear distinction is made between the intrinsic
muscle changes and the altered reflex properties that contribute to heightened muscle tone .
The first factor seems to be dependent on the muscle mechanical moments and the passive
viscoelastic elements, and is very stable. A MAS score improve after 30 min of passive
cycling . In addition, Rosche et al.(1997) reported that the mean F-wave amplitude, the mean

F-wave/M-response ratio, and the maximum F-wave/M-response ratio were significantly
lower after leg training with a motorized exercise-bicycle, documenting a decrease in the
reflexive component of spasticity. Chang et al. CPM to individuals with spinal cord injury
and found that the H-reflex amplitude decreased immediately after the intervention.
RANGE OF MOTION :After 4 weeks of intervention it was found that there was significant
improvement in range of motion in terms of Dorsiflexion of ankle experimental group (
passive cycling movement with conventional treatment ) but not in control (conventional
treatment ) .However Straight Leg Raising (SLR) was significantly improved in both the
groups. At 4th week the improvement in experimental group was significantly more as
compared to control group. As the spasticity increased resistance to manual stretch it leads to
diminished passive ROM. So, it can be concluded that more the stiffness or more its
spasticity more diminished will be ROM. Therefore, passive cycling is given to reduce the
spasticity & so, will increase the passive ROM.
Increased ROM after stretching may involve biomechanical, neurophysiologic & molecular
mechanisms. Certain basic biomechanical properties influence the muscle-tendon unit‘s
response to stretch (Taylor et al. 1990). Tension in muscle comprises passive & active
components. Stretch can affect the active component by altering neural activity & the passive
mechanical component by affecting viscous & elastic properties of muscle. The mechanisms
of increasing muscle length & ROM are not well known, but may be found eventually in the
cellular & adaptive mechanisms of a muscle fibre ( De Dyne 2001). One characteristic of
viscoelasticity is that the tissues respond to stretch & to being held at a constant length with a
decrease in tension, i.e., the stress or force produced by the tissues at that length gradually
declines, called ‗stress relaxation‘ ( Duong et al. 2001). During stretch, soft tissues undergo
progressive deformation & they can be progressively extended with a constant force which is
called ‗creep‘. In this way, finally ROM is increased. Although passive stretching may
change the length of the muscle, it is the repetitive stretching during passive cycling that
affects the dynamic ROM.
10 Meter Walk Test
There was improvement walking velocity (meter/sec) after intervention statistically
significant improvement in the experimental group which was significantly more as
compared to control group control group at the end of 4 weeks.As there is reduction in
spasticity

& increase in range of motion which contribute to increase walking speed

According to

Bobath this method consists on trying to inhibit increased muscle tone

(spasticity) by passive mobilization associated with tactile and proprioceptive stimuli. Ankle
plantar flexor contributed to faster comfortable gait velocity, the less the spasticity, the faster
the comfortable gait velocity. (An-Lun Hsu,Pei-Fang Tang 2003 ) the increased
plantarflexor spasticity during stance phase an excessive plantarflexion at preswing phase,
resulted in difficulty in foot clearance and therefore increased the swing time. Soleus and
gastrocnemius spasticity lead to persistent ankle plantar flexion. Heel strike then could not
possible (Shumway-Cook 2001) & hence in this way it reduces step length in affected limb.
Progression is also hampered the persistent knee flexion that follows hamstring spasticity
limits the effectiveness of terminal swing (Perry J, 1992). Knee flexion being minimum in
the presence of quadriceps spasticity. Hip flexor spasticity similarly (Shumway-Cook 2001)
restricts progression in mid and terminal stance, where hip extends normally .
CONCLUSION: The results of the study shows that passive cycling was more effective in
reducing spasticity of lower limb, improve the range of motion & walking function than those
in subjects with conventional exercises in persons with stroke .
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Abstract
Purpose: The purpose of the study was to compare sensitivity of the measures used by Govt.,
physiotherapist and by all medical professionals universally for assessing the disability in
CLBP. Methods: The 4 scales (ODI,QBPDS,WHODAS 2.0, MSJ) tobe administer randomly
initially and after 4 weeks of physiotherapy treatment. Result: Except the criteria used by
Ministry of social justice and empowerment, there was a significant difference between initial
and final score in all the disability rating scales, an interaction existed between 10 point
disease rating scale and all the measures & WHODAS showed higher levels of correlation
and there were no significant difference between scores in all the scales.Conclusion and
Discussion Overall study concluded that ODI, WHODAS and QBPDS were sensitive in
detecting disability in chronic low back pain and there is no difference among these scales in
the detection of disability. The correlation of WHODAS 2.0 with 10 point disease rating scale
was high as compared to Quebec and ODI. The criteria used by Ministry of social justice and
empowerment for the disability certification were show no correlation with 10 point disease
rating scale and also it were not sensitive to detect the change in disability.

Introduction:
Chronic low back is defined as persistent & disabling low back pain lasting more than 3
months.

Nikolai Bogduk (2004)

During the course of their lives 70–85% of individuals will

experience low back pain (LBP). Furthermore, over 80% of such patients report recurrent
episodes,and 5–15% will develop chronic low back pain (CLBP>12 weeks): this is more

difficult to treat and treatment has variable results.

Sarah Dianne Liddle (2004)

Low back pain may

occur as a result of a stressed or irritated muscle or ligament, a development of muscle strain
due to prolonged poor posture, weakness and wasting of postural muscles. Some physical
demands, including manual lifting, bending, twisting and whole body vibration are associated
with an increased likelihood of postural low back pain. Paraspinal & other trunk muscle
weakness has been documented in severe, chronic low back pain. E. R. Vieria (2007), L. A. Danneels et al
(2002)

It leads to various direct and indirect economic cost and disability.

According to WHO - Disability is an umbrella term, covering impairments, activity
limitations, and participation restrictions. An impairment is a problem in body function or
structure; an activity limitation is a difficulty encountered by an individual in executing a task
or action; while a participation restriction is a problem experienced by an individual in
involvement in life situations.In order to bring disabled persons into the main stream of
development and enable them to make a decent living and contribute to national life, a
number of measures have been initiated in various fields5,6 and to provide these measures
disability is evaluated.For the evaluation and certification of disabilities by Ministry of
welfare; Govt. of India (1986) a committee was set up in 1998 Ministry of social justice and
empowerment. According to it LBP is comes under locomotor disability, but here only the
physical impairment is consider as disability.
The Oswestry Disability Index (Oswestry Low Back Pain Disability Questionnaire) is a timetested outcome assessment tool that is used to measure a patient's impairment and quality of
life (i.e., how badly the pain has effected their life). The test has been around for 25 years
and, arguably, is the "gold standard" of low back functional outcome tools & The Quebec
Back Pain Disability Scale consists questionnaire about the way back pain is affecting the
person‘s daily life (Fairbank JCT et al 1980).The biopsychosocial model embedded in the
ICF, disability and functioning are outcomes of interactions between health conditions
(diseases, disorders and injuries) and contextual factors. The model recognizes that disability
is multidimensional and is the product of an interaction between attributes of an individual
and features of the person‘s. WHODAS 2.0 aims to reflect the key features of the ICF. It has
been designed to assess the limitations in activity and restrictions on participation
experienced by an individual, irrespective of medical diagnosis.
Rationale: CLBP is persistent & disabling pain lasting >3 months which is mainly attributed to

disability. For the evaluation and certification of disabilities Ministry of social justice and

empowerment consider the physical impairment as disability but physiotherapist use ODI as
a "gold standard" outcome assessment tool and WHODAS 2.0 which is based on ICF
framework. So, this study aimed to find out the sensitivity of these scales to detect the
disability.
Methods Participants: 70 patients with CLBP referred for physical therapy in OPD,

SVNIRTAR were participated as per Inclusion: CLBP & Exclusion criteria: Spinal tumor,
Acute infection, Fracture, Rheumatic disease, any other specific or systemic causes of their
complaints.
procedure: The 4 scales (ODI,QBPDS,WHODAS 2.0, MSJ) were administered randomly
initially and after 4 weeks of physiotherapy treatment.
Data Analysis: F-test was used to assess whether the quantitative variables differs from each
other. Initial and Final data were analyzed using t- test (p < 0.05 ) to find whether there were
any significant change in the disability & Pearson coefficient was used to correlate all the
disability scales with 10 point disease rating scale.

Result:
1.F- test was done to assess responsiveness of disability scales. Responsiveness was a
comparison of the correlation between the change scores of disability scales. Here the result
obtained was r = 0.997 which was smaller than the table value at p < 0.05 which shows there
is no significant difference between scores of all the disability scales.
2.Paired t- test was used to assess the change between pre treatment and post treatment scores
for all the disability scales ---- For ODI t = 25.217 ( p < 0.01)
 For QBPDS t = 21.994 ( p < 0.01 )
 For WHODAS t = 22.292 ( p < 0.01)
As there was no change in the scores in criteria of MSJ so the result was non significant.
3.To assess the responsiveness of each disability scale comparison of correlations between
the change scores of the disability scales and the 10 point disease rating scale is done. The
correlation were compared using Pearson correlation. The Pearson correlation between
change ODI and 10 point disease rating scale was r = 0.622 ( p < 0.01),between change

Quebec back disability scale and 10 point disease rating scale was r = 0.645( p < 0.01) and
between WHODAS and 10 point disease rating scale was r = 0.762 ( p < 0.01).
4. The criteria used by Ministry of social justice and empowerment for the disability
certification were show no change with improvement of condition and also there is no
correlation with 10 point disease rating scale.
Discussion:
The overall results of the study suggests that
 There was a significant difference between initial and final score (at p < 0.05) in all
the disability rating scales, but
 There is no significant difference between scores in all the scale ( at P < 0.05).
 The correlation of WHODAS 2.0 with 10 point disease rating scale was high {r =
0.762 ( p < 0.01)} as compared to Quebec {r = 0.645 ( p < 0.01)} and ODI {r =
0.622 ( p < 0.01)}.
1. The significant difference in the initial and final data shows that there is significant
reduction in the disability which may be due to reduction in pain .RAYMOND W. et al 2010
in their study concluded that there is a strong correlation between pain and function r = .91
Their results indicated an overall improvement in both pain intensity and function during the
study. Gender showed no significant effect on pain–function correlation. In their study there
is no significant difference between the old and young age group thus age also showed no
significant effect on pain—function correlation. Thus in all patients the reduction in the pain
intensity lead to improvement in the function and reduction in the disability.
2.In this study there is no significant difference between final scores in all the scales, it
indicates that all the scales are equally sensitive to assess the disability in low back pain.
The insignificant difference in these studies may be due to content similarity in all the scales,
which includes –

Items

ODI

QBPDS

WHODAS

Pain intensity

✔

✕

✕

Sleep/bed/rest

✔

✔

✕

Personal care

✔

✕

✔

Sitting /standing

✔

✔

✔

Ambulation

✔

✔

✔

Movement

✕

✔

✔

Bending/stooping

✕

✔

✕

large/heavy ✔

✔

✕

Work/house work

✔

✕

✔

Travelling

✔

✔

✔

Social life

✔

✕

✔

Psychological/emotional

✕

✕

✔

Handling
object

aspect

The correlation of WHODAS 2.0 with 10 point disease rating scale was high {r = 0.762 ( p
< 0.01)} as compared to Quebec {r = 0.645 ( p < 0.01)} and ODI {r = 0.622 ( p < 0.01)}.
A systematic review by Linton (2000) found that depression was associated with the
existence of pain in 88% of studies. Previous studies ( Smeets RJ 2009), have pointed to a
possible link between depression and postural and musculoskeletal impairments. Thus if the
patient was motivated then he was able to perform his activity (physical and social) well and
rated his disability least and vice versa.
It shows that psychological/emotional aspect had a greater influence on the disability of the
patient having chronic low back pain, as these component were included in WHODAS only
that‘s way it show greater correlation with the 10 point disease rating scale.
Thus due to lack of items concerning psychosocial aspect, the correlation of ODI & QBPD
scale with 10 point disease rating scale is less as compare to WHODAS.

chronic low back some percentage of disability persists and there were a number of factors
responsible for that, and the persistence of this disability affect the persons household
activity, occupational activity as well as the social participation and ADLs.
According to Ministry of social justice and empowerment back condition are divided into two
categories traumatic and disc condition and in disc condition the criteria are
1.Treated case with persistent pain - 15%
2.Treated case with persistent pain and instability - 20%
3.Treated case with persistent pain and modification lifting activities – 25%
4. Treated case with persistent pain and modification of all activities – 30%
Thus the person with chronic low back pain are not consider as a candidate for certification
and more over it, only the disc pathology are considered as a candidate for certification and
those person whose back pain are because of other pathology (like spondylolysthesis, Facet
joint condition, SI joint pathology etc.) are not consider for the certification. Thus a lacunae is
exist in the present method of disability evaluation.
Conclusion :
Overall study concluded that ODI,WHODAS and QBPDS were sensitive in detecting
disability in chronic low back pain and there is no difference among these scales in the
detection of disability. The correlation of WHODAS 2.0 with 10 point disease rating scale
was high as compared to Quebec and ODI. The criteria used by Ministry of social justice and
empowerment for the disability certification were show no correlation with 10 point disease
rating scale and also it were not sensitive to detect the change in disability.
Limitations:
OtherCLBPscalescanbeused
‘Implications for Practice’: WHODAS can be used for the assessment of disability in LBP and

also for the disability certification.
Keywords: ChronicLowBackPain, disability, Ministry of social justice and empowerment,
certification.
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ABSTRACT: Children with CP have difficulty performing purposeful and efficient physical
movements including weakness, abnormal muscle co-activation, involuntary movement, poor
selective voluntary motor control, spasticity, contractures, and decreased balance which
limits a child‘s ability to play and exercise at intensities necessary to develop
cardiorespiratory fitness. . So this study aimed to find safe and effective interventions to
improve and maintain strength and endurance in spastic diplegic children. A total of 30
subjects were recruited and patients were randomly assigned to 3 different treatment groups,
group 1 (dynamic cycling), group 2 (static cycling), group 3 (conventional exercise). Data
was analyzed using repeated measures for resting heart rate and 3 minute walk test. Between
groups difference for GMFM and PBS was done by using Kruskal-Wallis test. Repeated
measure analysis for resting heart rate and 3 Minute Walk test revels that there is main effect
for time and there was no significant main effect for group also significant effect for time x
group. Tukey‘s HSD analysis revealed that experimental group1 improved to a greater extent
than experimental group 2 which was also better than the control group. Kruskal-Wallis test
for GMFM-66 and Pediatric balance scale showed significant difference in change scores
between groups. Therefore it can be concluded that Dynamic cycling incorporated with
conventional exercises improves the cardiovascular endurance, balance and functional
abilities than conventional exercises only.

INTRODUCTION:
Cerebral palsy describes a group of permanent disorders of the development of
movement and posture, causing activity limitation, that are attributed to non-progressive
disturbances that occurred in the developing fetal or infant brain.

From a functional

perspective, children with CP have difficulty performing purposeful and efficient physical
movements for many reasons, including weakness, abnormal muscle co-activation,
involuntary movement, poor selective voluntary motor control, spasticity, contractures, and
decreased balance. These impairments can limit a child‘s ability to play and exercise at
intensities necessary to develop cardiorespiratory fitness. The interaction of these factors can
lead to a continuous cycle of deconditioning and decreased functional ability.

The presence of weakness in muscles of individuals with CP as compared to age- matched
controls has been well documented. The exact nature of the weakness is unclear and is
thought to be a result of either decreased central drive to the agonist due to the lesion itself,
spasticity, co-contraction, secondary changes in the properties of the muscles fibers, or some
combination of the above.
Also children with spasticity caused by CP show co-activation of agonist and antagonist
muscle groups. It may impair the full activation of the agonist due to reciprocal inhibition,
therefore, co-contraction could reduce the efficiency of force output, leading to fatigue.
Dahlback (1985) reported that children with CP became fatigued while working at
submaximal levels less than 50-60% of maximal oxygen uptake during treadmill walking.
They concluded that local muscle factors rather than cardiopulmonary factors were
responsible for the exhaustion. Furthermore, Unnithan (1996) reported a positive relationship
between cocontraction of lower extremity muscles in children with CP and the elevated
energy cost of treadmill walking at submaximal speeds. A spastic muscle or group of
muscles may overpower antagonists that less spastic, normal, or flaccid. This in turn may
cause soft-tissue and skeletal changes.

Therefore children with cerebral palsy have decreased capacity to participate in play and
sports activities due to decrease muscular strength and cardiorespiratory fitness. So safe and
effective interventions to improve and maintain strength and endurance is required.
Promoting, maintaining and enhancing gait function are the ultimate therapeutic goals in
neurorehabilitation. And to achieve these goals there are many interventions used one of
which is cycling. The kinematics of walking and cycling are similar. Individuals with

physical disabilities therefore may benefit from cycling intervention, which could address
impairments such as decreased muscle strength, ROM, and fitness. Cycling can be used as a
rehabilitation tool to improve strength and cardiorespiratory fitness in cerebral palsy children.
Hence the aim of the study is to improve the child‘s overall functional status and also
improve his abilities to ambulate in the environment as independently as possible and reduce
the

delirious

effects

of

using

a

wheelchair

passively.

METHODS:
A 3 Group experimental pre-post-test study design.
A total of 30 subjects were recruited from pediatric section of the physiotherapy department
of SVNIRTAR with inclusion criteria of children diagnosed as Spastic diplegic cerebral palsy
with age group 4 years to 10 years who could sit without foot or arm support with normal
cognitive function. Exclusion criteria were children with spastic quadriplegia, spastic
hemiplegia, athetoid, ataxic cerebral palsy. Any musculoskeletal or neurological surgery
within one year. Botulinum toxin injections within 6 months. And significant hip and knee
contractures making it difficult to cycle. After meeting the inclusion and exclusion criteria
through an assessment performa informed consent was taken from the parents/ caregivers of
the patients and then children were randomly allocated to either of the three groups:- Group
1: dynamic cycling (experimental 1) group, Group 2: static cycling (experimental 2) group,
Group 3: conventional (control) group. The mean age of children in group 1 was 6.3 years
and there were 5 girls and 5 boys in the group. The mean age of children in group 2 was 6.2
years and there were 4 girls and 6 boys in the group. The mean age of children in group 3 was
6.1years and there were 4 girls and 6 boys in the group. All participants underwent an initial
baseline assessment of Resting Heart Rate, 3 Minute Walk Test, GMFM-66, and Pediatric
Balance Scale. All the three groups received conventional exercises. The experimental group
1 in addition received dynamic cycling protocol and experimental group 2 received static
cycling protocol i.e. addition of riding a cycle either static or dynamic at the end of the
session starting initially at the child‘s maximum capacity and gradually progressing till one
hour with one rest interval at end of 30 minutes of cycling for 5 mins from 1 week of the
start of intervention. The feet of the children were secured by straps. Encouragement was
given by the parent and the therapist time to time. . The intervention period was of 6 weeks
duration, 5 days/week, 60 minutes/session.After completion of 6 weeks all participants
received follow up assessments.

DATA ANALYSIS:
Statistical analysis was performed using SPSS package 16 version. Data was analyzed using
repeated measures for resting heart rate and 3 minute walk test. There was one factor (Group)
with 3 levels (Group: Experimental 1, Experimental 2 and Control) and one within factor
(Time) with two levels (Time: Pre and Post) and post-Hoc comparisons were analysed for
resting heart rate and 3MWT using 0.05 level of significance. Between groups difference for
GMFM and PBS was done by using Kruskal-Wallis test.
RESULTS:
Repeated measure analysis for resting heart rate revels that there is main effect for time as
F=122.0 and p=0.000. There was no significant main effect for group as F=1.041 and
p=0.367. There was a significant effect for time x group as F= 51.070 and p=0.000. Tukey‘s
HSD analysis revealed that experimental group1 improved to a greater extent than
experimental group 2 which was also better than the control group. Repeated measure
analysis for 3MWT revels that there is main effect for time as F=64.262 and p=0.000. There
was no significant main effect for group as F=2.57 and p=0.095. There was a significant
effect for time x group as F= 7.86 and p=0.002. Tukey‘s HSD analysis revealed that
experimental group1 improved to a greater extent than experimental group 2 which was also
better than the control group.
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Kruskal-Wallis test for PBS showed mean rank of 24.65, 15.20, 6.65 of dynamic cycling
group, static cycling group and control group respectively, indicating significant difference in
change scores between groups. Kruskal-Wallis test GMFM-66 showed mean rank of 24.60,
8.90, 13 for dimension D and 22.35, 11.35, 12.80 for dimension E of dynamic cycling group,
static cycling group and control group respectively, indicating significant difference in
change scores between groups.
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DISCUSSION:
Overall results of the study showed that, Resting heart rate, Three minute walk test and
Pediatric balance scale of both dynamic and static cycling group significantly improved at 6
weeks period and the improvement was significantly more in dynamic cycling group than
static cycling and also improvement in static cycling group was significantly more than the
control group. Improvement in Gross Motor Function Measure (GMFM) in two dimensions
i.e. standing, walking, running and jumping was significantly more in dynamic cycling group
than the control group and improvement in control group was more than static cycling group.

Rationale for improvement in resting heart rate: The improvement in outdoor cycling group
was significantly more than the static cycling and the reason may be that the static cycling
group was not provided with resistance for pedaling. The prime factor for improvement in the
endurance capacity in the outdoor cycling group was the opportunity for prolonged
stimulation of cardiorespiratory system which resulted in change in the resting heart rate. The
improvement in static cycling group was significantly more than the control group and the
reason may be that in the static cycling group the children repeated low resistance high
repetitions of lower limb reciprocal movements which challenged their aerobic capacity
(Cardiorespiratory system) better than the children in control group who only did
conventional exercises which mainly focused on maintaining static postures thereby
improving strength capacity (musculoskeletal system) only.
Rationale for improvement in three minute walk test: The improvement in outdoor cycling
group was significantly more than the static cycling and the reason may be that firstly cycling
and walking share similar neural mechanism. Cycling is a simplified locomotor pattern as
both involve reciprocal movements. Both pedaling and walking are cyclical at about the same
frequency (≈1 Hz) (Coast and Welch 1985; Winter 1983). Alternating muscle groups are a
basic tenet in the concept of pattern generation of rhythmic locomotor movements. Cycling
also might have improved the overall strength in lower limb and motor control due to
practice, so both groups improved significantly. Improvements were higher in outdoor
cycling the reason could be that dynamic cycling shares closer simulation to walking as the
children have to maintain their balance during weight shifting for pedaling and also dynamic
cycling has improved their cardiovascular endurance so overall energy consumption for
walking which is usually higher in children with cerebral palsy is reduced, so the children
could walk faster and efficiently.

Rationale for improvement in Pediatric balance scale: The improvement in the control group
might be because of better alignment of lower limb due to stretching and also might be due to
strengthening of lower limbs with time. The improvement is also seen in static cycling group
as compared to control group which was not seen in GMFM-D measure, the reason might be
that the Pediatric Balance Scale assess many of the functional activity a child performs within
his/her community: sitting balance, standing balance, sit to stand/ stand to sit, transfers,
stepping, reaching forward, reaching to the floor, turning, and stepping whereas GMFM-D
only deals with standing components many of which CP children with GMFMCS level II

could perform prior to the intervention which caused the ceiling effects. The reasons for
improvement in both the experimental groups is better postural control and ability to transfer
body weight through lower limbs with better alignment of the body and improved sensory
awareness of the soles of feet. i.e. improved proprioceptive sensitivity in leg muscles,
enhanced synaptic efficacy within primary sensorimotor cortex pathways, or higher level
adaptations at the level of cerebellum or association cortex. Dynamic cycling gave better
perturbations to the child so children developed anticipatory postural control and also with
practice there might be motor learning effect. So children in dynamic cycling group improved
significantly more than static cycling group.
Rationale for improvement in Gross Motor Function Measure: Critical elements for
successful function include balance, cognition, vision, vestibular function, muscle strength,
and range of motion. Improvement in the ROM of lower limbs which resulted in better
alignment could also contribute for changes in gross motor function. Strength and function
are directly proportional to each other as evident by previous studies, Sandy Ross et al in
2007 studied relationship between strength, spasticity, GMFM and gait and found out that
gait function and GMFM are directly related to strength. The static cycling group did not
showed improvement greater than control group; the reason may be due to their ceiling
effects because the baseline score of this group was greater than the other two groups. The
primary reason for improvement in the dynamic cycling group is improvement in postural
control. Numbers of studies have demonstrated that both general and local exercises (such as
walking, running, cycling, the repetition of simple segmental movements, or maintenance of
isometric/dynamic muscular actions) contribute to alter the effectiveness of sensory and
motor output of postural control. Another reason for improvement in dynamic cycling could
be improvement in the muscle endurance due to cycling outdoor. Another important reason
for improvement in the dynamic cycling group is motor learning as dynamic cycling shares
closer simulation to walking. Heather Williams in 2007 studied the effects of static bicycling
programme on the functional ability of young people with CP who are non-ambulant and
concluded that relatively short training programme on static cycle was associated with
clinically relevant improvement in standing and walking abilities in these children.

CONCUSION:

Dynamic cycling incorporated with conventional exercises improves the cardiovascular
endurance, balance and functional abilities than conventional exercises only.
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Abstract

PURPOSE OF THIS STUDY :
To evaluate the therapeutic benefit of neuromuscular stimulation over and above conventional
method of strengthening muscle in children with CP.Thus the objective of the study will be two fold.

METHOD AND MATERIALS
30 cerebral Palsy spastic diplegic children in the age group of 3 to 7 years who were able to stand
with or without support and able to understand and execute simple instructions were recruited
from the out Patient Department at NIRTAR .Parental consent and child ascent was obtained.
Children with hip pathology such as development dysplasia were excluded from the study .The
subjects who met the required criteria were randomly assigned to either the conventional
strengthening group or the conventional strengthening plus NMES group.

DATA COLLECTION
The study was conducted for a period of 6 weeks and dependent variable such as isometric strength
by modified sphygmomanometer ,bridging distance by measuring tape and two-point kneeling time
in second were recorded at the beginning of the study (pre test ),at the end of 6 weeks (Post –I)and
finally after 1 week of no treatment Post –II)

DATA ANALYSIS
Was done using a mixed 2x3 ANOVA where there is one between factor with two levels (NMES +
Conventional strengthening versus conventional strengthening ) and one within factor with 3 levels
(Pre- test ,Post-test 1,Post 2 ) . A 0.05 level of significance was used for all Post hoc (Tukey’s HSD )
comparison.

RESULT
This study demonstrate that the effect of a conventional strength training protocol can be facilitated
by the application of neuromuscular electrical stimulation in children with cerebral palsy . The
different improved strength of Gluteus Maximus in NEMS group did not translate into any additional
improvement in ability to maintain kneeling ans bridging.

CONCLUSION:
This study demonstrated that when NMES is added to conventional strength training it improves
isometric strength in CP diplegics compared to only conventional strengthening Accordingly NMES
can be utilised as an adjunct to physiotherapy in CP to improve isometric strength .

Keywords: Cerebral Palsy,Spastic diplegic,Neuro-Muscular Electrical Stimulation ,conventional
therapy.

Introduction

Cerebral palsy is defined as a group of non-progressive but changing motor impairment
syndromes secondary to a lesion or anomaly in the brain arising in the early stage of development
[1]. It leads to impairments such as lack of trunk-control, mal alignment, asymmetry in lower limb,
and soft tissue and muscle tightness. Which is reflected as difficulty in functional abilities ? For
example child might have find difficult to stand from sitting position and walking independently etc.
which consequently affects their quality of life. [2]

Due to lack of moto r control of the major muscle groups of the
lower extremities, a child with spastic cerebral palsy pulls himself up
from a chair by using his hand to stabilize himself. More than often the

child will use kneeling/half -kneeling as a step to facilitate the p rocess
of getting up from a sitting position [3]. A number of studies have
reported extensive weakness of muscles in the Lower Extremities,
including Mary et al and Diana et al [4, 5].

Damiano (1998) has

reported that the strength and mass of Gluteus Maxi mus is particularly
reduced leading to reduced functional and postural control.

The Gluteus Maximus muscle plays major role in common day to day activities like sit to
stand, walking etc. In sit to stand, strong co-ordinated action is required as the body weight is
transferred onto the feet and the body moves upwards during the vertical phase of the movement.
[6] The Gluteus Maximus dominates the control of the pelvis during the gait cycle. As the forward
progression of the body and the active contribution of the Hamstrings predominantly carry out the
extension of the hip the extensor action of the Gluteus Maximus contributes to trunk extension and
the posterior tilt of the pelvis. At heel strike when trunk the trunk flexes, the Gluteus Maximus
prevents the trunk from pitching forward. [7]

Traditionally the treatment of motor Control deficits in children with spasticity has consisted
primarily of techniques which involved the inhibition and facilitation using postures, cryotherapy,
brushing, stroking etc [8, 9, and 10]. Currently, given the large amount of evidence in support of
reduced strength in Cerebral Palsy children, clinicians are advocating the use of traditional
strengthening techniques. Diana et al with load of 65 % of the maximal isometric strength for the
purpose of strengthening .all children were asked to exercise 3 times a week for 6 consecutive weeks
.They found that the strength increased by 69 % in the experimental group [4]. Karen et al.
systematically reviewed 23 article on strength training in cerebral palsy and concluded that training
can increase strength and may improve motor activity in people with cerebral palsy without adverse
effect .[11]

Neuro Muscular Electrical Stimulation (NMES) has long been a common technique that has
been used in the strengthening and re-education of muscles, especially in patients with orthopedic
injuries. Lynn et al assessed the effectiveness of common regimen of Electrical Stimulation as an
adjunct to the ongoing intensive rehabilitation. In the early post operative phase after
reconstruction of the anterior cruciate ligament .He concluded that high intensity electrical

stimulation either alone or combined with low intensity electrical stimulation is superior by 13 %
when compared to high level volitional exercise alone.[12]

Jay Hog et al also has concluded that NMES (during extension phase of knee range of motion
in continuous passive movement) with active exercise is better than giving only active exercise with
continuous passive movement in total knee arthroplasty.[13]

More recently a number of clinician have advocated the use Electrical stimulation in patient
with motor deficits due to neurological impairments [14, 15] of NMES when combined as an adjunct
to exercise than exercise alone.

Judy Carmick used NMES as an adjunct to a task oriented physical therapy program in 3
children with Hemiplegia due to cerebral palsy .She concluded that NMES may enhance muscle
contraction and provide sensation so that a child can add a weak response with effect results and
assist in improving Motor control.[16]

Joni et al examine the effect of NMES on impairment and functional skill in a 13 years old
child with spastic diplegic cerebral palsy. NMES was administered to the right quadriceps muscle
every other day for six weeks .Pre and post testing included assessment of strength, gait and
functional motor performance after intervention right quadriceps strength increased [17]

M.L Vander et al stimulated Gluteus Maximus in 22 ambulant children with cerebral palsy
.The subjects was randomly assigned to either the experimental group or control group . The
experimental group received stimulation 1 hour a day 6 days a week for a period of 8 weeks apart
from regular exercise which the control group receives. Measurement of hip extensors strength,
gait, analysis, passive limits of hip rotation and gross motor function scales measured .The results
showed no statistical or clinical improvement in the experimental group [18].

This could be attributed to two main reasons. First is that the stimulation was applied
resulting in a movement of the hip into External Rotation (not into extension of hip). Second,
Electrical Stimulation was applied in any comfortable position (prone, sitting, supine, standing, etc).
If active hip extension would have been combined with electrical stimulation, the result might have
been different. This study aims at evaluating the performance of Gluteus Maximus when electrical
stimulation is given for Gluteus Maximus with hip into extension, given as an adjunct to regular
strengthening program in cerebral palsy.

The purpose of this study is to evaluate the therapeutic benefits of Neuromuscular electrical
stimulation over and above conventional methods of strengthening of muscles in children with CP.
Thus, the objectives of the study will be two fold:
1)

Does the addition of NEMS to conventional strengthening program increase muscle strength
to a greater extent than conventional strengthening techniques in children with CP.

2)

Does the addition of NEMS to a conventional strengthening program improve the functional
ability a greater extent than conventional techniques in children with CP.

To evaluate the effect of the treatment techniques the following variables will be used :
1)

Strength of Gluteus Maximus is measured using modified sphygmomanometer.

2)

Functional activity using bridging lift off distance from the floor and kneeling time.

These parameters were measured pre-treatment and post treatment at the end of 6th wk and 7th
wk.

Methods
30 children in the age group of 3 to 7 years (mean age of group1 5.87 SD 1.13, group 2 mean 5.60 SD
1.30) were recruited from the Out Patient Department at NIRTAR. Parental consent and child ascent
was obtained.
The selected subjects were conformed to the following criteria :

Inclusion criteria

1.

Cerebral palsy spastic diplegic.

2.

The children should be able to stand with or without support.

3.

The children should be able to understand and execute simple instructions

Exclusion criteria
1.

Hip pathology such as Developmental Displasia of hip, Subluxation etc.
Fixed hip deformity.

2.

Uncontrolled seizures

3.

Heart disease.

The subjects who meet the required criteria were randomly assigned to either the
conventional strengthening group or the conventional strengthening plus NEMS group.

EQUIPMENT / INSRUMENTATION
Neuromuscular Electrical stimulator.
Electro stem DT Electro Care Company India limited.

Parameters of NMES:Wave form – Balance Symmetrical biphasic
Pulse duration – 300microsecond

Frequency - 50 pulse per second
On: Off Time – 10 second: 50 second.

Electrode
Metal electrodes measuring 3inch by 2inch. Each electrode was covered with a moist lint pad and
secured by circumferential Velcro strap. The maximum tolerable intensity will be given for 3 sets of
10 repetitions each for 3 days /week.

Modified Sphygmomanometer
The Sphygmomanometer is essentially a mercury manometer used to measure Blood pressure in
routine clinical practice. It consists of one long limb and one short limb which acts as a reservoir of
mercury. This reservoir is connected with an arm cuff (via a rubber tube) which in turn is connected
to a hand pump. The arm cuff is inflatable rubber bladder covered by sleeve. By pumping the hand
pump the arm cuff can be inflated. Air can be driven out by unscrewing the pump. In this study this
instrument is modified to assess muscle strength. The outer sleeve of the cuff is removed, the
remaining inflatable bladder is folded in three equal parts and then the entire cuff is wrapper with
several layer of adhesive tape. When the inflated cuff is pressed the mercury rises on the tube
indicating the amount of increase pressure in millimeter of mercury.

This modified

Sphygmomanometer is placed under the thigh which was pressed on extension of hips [94].

Procedure
General assessment was done .This general assessment includes all the points of inclusion criteria,
exclusion criteria, strength testing of gluteus Maximus through modified sphygmomanometer,
bridging distance from the floor in centimeter, two point kneeling time in seconds before the start of
any intervention. The experimental group received Neuromuscular Electrical Stimulation for Gluteus
Maximus bilaterally 3 days in a wkI. Both the control and experimental group was received the
conventional strengthening protocol for the Gluteus Maximus bilaterally for 5 days in a wk. These
interventions are given for a period of 6 wks. Post intervention testing 1 was done at end of 6 weeks
of the interventions. The carryover effect, post intervention testing 2 was measured after one wk of
stop of Neuromuscular Electrical stimulation and conventional strengthening protocol respectively.

In addition to the above treatments for the control and experimental groups, they were also
received conventional therapy.

DATA COLLECTION

Pre-Test

6 weeks of Treatment

PostTest 1

1 week No
Treatment

PostTest 2

Subjects were tested on all the dependent variables according the above timeline. They were called
prior to start of treatment and on completion of treatment day as the case may be for testing. Data
was transcribed onto a data sheet for each subject separately.
Data analysis

Data was analyzed using a mixed 2 x 3 ANOVA where there is one between factor with two
levels (NMES + conventional strengthening versus conventional strengthening) and one within factor
with 3 levels (Pre-test, Post–test 1, Post-test 2). A 0.05 level of significance was used for all Post hoc
(Tukey’s HSD) comparisons.

Results

Isometric Strength
Graph 1 (appendix 7) illustrates that when NMES is added to the conventional strengthening
the strength improves to a greater extent than when only conventional strengthening is used. There
was a main effect for the group, f(1,58 ; 0.05)=5.2, p< 0.026 and a main effect for time, f(2,116; 0.05)= 49.4,
p<0.01. However, these main effects were qualified by a group x time interaction, f(2,116 ; 0.05)= 5.5, p<
0.005. Post-hoc analysis showed that the post treatment measurement of strength was better using
electric stimulation in combination with conventional strengthening techniques as compared to just
conventional strengthening. Please refer to table 1.2 and 1.3 in appendix 6.

Kneeling
Graph 2 (appendix 7) depicts that there was not any significant difference between the
experimental group (NMES and conventional strengthening) and the control group (conventional
strengthening) i.e. no change in kneeling time between the groups. However, both groups improved
with treatment. There was a main effect for the time, f(2,56 ; 0.05)= 11.914, p<0.0001 but there was not
a main effect for the group, f(1,28 ' 0.05)= 1.987, p<0.17 or an interaction effect for time x group, f(2,56;
0.05)=

0.330, p<0.72. Tukey's HSD revealed that both the groups improved over time, from pre to

post. Refer to table 2.2 and 2.3 in appendix 6.

Bridging
Graph 3 (appendix 7) illustrates that there was not any significant difference between the
experimental group (NMES and conventional strengthening) and the control group (conventional
strengthening) i.e. no change in bridging distance between the groups. However, both groups
improved with treatment. There was a main effect for the time, F(2,56 ; 0.05)= 62.712,p<0.0001 but
there was not a main effect for the group, F(1,28 ' 0.05)= 0.033,p<0.85 or an interaction effect for time x
group, F(2,56; 0.05)= 2.264, p<0.113. Tukey's HSD revealed that both the groups improved over time,
from pre to post. Refer to table 3.2 and 3.3 in appendix 6.
Discussion
The results of this study demonstrate that the effects of a conventional strength training
protocol can be facilitated by the application of neuromuscular electrical stimulation in children with

cerebral palsy. These results have been corroborated by earlier studies done by Hazle et al[19],
Dubowity et al[21], Wright et al[22] and Park et al[23].

The potential advantage of Electrical Stimulation is that it can enhance sensory input,
thereby increasing the child’s awareness of muscle function. The positive effect of Electrical
Stimulation may be mediated through activation of cutaneous and muscle afferent pathways that
modulate excitability levels of inter-neurons and motor neurons. [97,98]

Neuro Muscular Electrical Stimulation is given so that muscle contraction is elicited. The
main understanding about muscle impairment in pelvis instability in children with CP usually is the
tightness of the hip flexor muscles. Therefore, the weak antagonist muscle, the gluteus maximus,
usually have been the target of Neuromuscular electrical stimulation in children with spastic
diplegics cerebral palsy[18].

The results of this study demonstrate there was no added functional improvement with the
use of NEMS. That is, the differential improved strength of the Gluteus Maximus muscle in the NEMS
group did not translate into any additional improvement in the ability to maintain a kneeling or a
bridging position. This could be attributed to the fact that the strength training of gluteus maximus
in this study was not given in the particular kneeling and bridging position to increase the kneeling
time and the bridging distance .It has been suggested by Paulette et al,[99] Nancy Flinn et al[100]
that to optimize transfer of strength to functional improvement that strengthening should be done
within the context of the task and fallowed by the practice of the task. This protocol improves
recruitment of motor neuron, synchronization of the firing pattern and increases strength. Thus,
training specific to the context of the task maximizes motor output and functional gain

Conclusion
Weakness in lower limb in children suffering from cerebral palsy manifests as difficulty in
functional abilities, which consequently affect the quality of life in these children. This study
demonstrated that when NMES is added to conventional strength training it improves isometric
strength in CP diplegic compared to only conventional strengthening. Accordingly, NMES can be
utilized as an adjunct to physiotherapy in CP to improve isometric strength.

Standing and taking step were not measured clinically but the parental reports of the
children receiving NMES and conventional strengthening suggested improvement in around 25% of
the subjects ability to stand without support and taking 10-15 steps independently at the end of the
study, which requires further study.
Improved strength of gluteus maximus muscle in the NMES and conventional strengthening
group did not translate into any additional improvement in the ability to maintain a kneeling time or
a bridging distance. It is possible that if NMES is incorporated within the context of the task it may
lead to functionally significant results.
Furthermore it is possible that the duration of the intervention period may have been to
short to see any significant functional improvements. It has been recommended that to get gains in
strength along with functional improvements generally duration of 10 weeks are needed. It is
recommended that a similar study carried out with a larger sample and for a longer duration.
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Osteochondroma of Talus – A case report
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Abstract:

Osteochondroma or exostosis is one of the commonest benign bone tumor seen at metaphyseal
area of long bones. The bones of foot are rarely involved. There are very few case reports of
osteochondroma of talus available in literature. We report a rare case of growing osteochondroma
at the neck of talus of an adult patient.

Key words: Talus, Osteochondroma, tumor

INTRODUCTION

Osteochondroma is a benign lesion & perhaps is the most common bone tumorrepresentating 4250% of all benign tumors.osteochondroma in talus is very very rare.The lesion occurs in adolescent
between the ages 10-15 years. The tumor increase in size with age but stop growing when the
epiphyseal plates close. In an adult, growth or radiological modification of an osteochondroma
suggests the rare but dreaded diagnosis of malignant transformation to a chondrosarcoma. However
reports also shows extensive growth of an osteochondroma in a skeletally mature patient where
tumor proved benign after histological examination.

We report a case in an adult who had a osteochondroma of talus which is considered as one rare
condition. The histological examination showed no evidence of malignancy.

Case report:

A 30 years old man reported to OPD with a swelling on anteromedial aspect of left ankle. He noticed
the swelling 1 year back which was gradually increasing in size. The swelling was examined and
found close to talar head (Fig-1). The swelling was irregular, ill defined, firm to hard in consistency,
minimally tender & fixed to deeper tissue. Dorsiflexion of ankle was significantly restricted. There
was no history of trauma or any features of infection. Clinical & skeletal survey found no bony
swelling on any of the palpable skeleton. No neurovascular deficit was found distally.

Radiograph of left foot showed a large irregular lobulated bony mass at neck of talus on
anteromedial aspect extending up to tip of medial malleolus (Fig-2). Clinically osteochondroma was
suspected. Fine needle Aspiration Cytolology (FNAC) was advised & the report showed – Multiple
hemorrhagic spaces with feature of Aneurysmal bone cyst.

Patient was admitted for surgical excision of mass. With anteromedial approach ankle joint was
exposed. Anterior tibial artery, nerve &dorsiflexor tendons were preserved. The mass was isolated
and found to multiloculated irregular mass at the neck of talus (Fig-3). It had a narrow stalk which
was broken easily & the tumor was taken out. The origin site of tumor at neck of talus was observed
carefully & curetted properly. Wound was closed in layers. Below knee plaster cast was applied for 2
weeks till healing of the suture site. Post operative period was uneventful (Fig-4 & 5).

Histopathological study of bone mass-Microsection shows multiple bony trabeculi, few fibrous
tissue, fat cells and lots of blood vascular spacesof varying size. There are areas of cartilegenous
tissue surrounding blood vessels. No evidence of malignancy noted. The features are consistent with
osteochondroma (vascular)

DISCUSSION:

Osteochondroma mainly affects long bones of the extremities with 40% occurring around knee 1.
Small bones of hand & feet comprise only 10% of osteochondroma2. Very few cases of
osteochondroma have been reported in tarsal bones, all of sudden become symptomatic when get
fractured10.

An osteochondroma develops when growth plate tissue is extruded laterally and proliferates into
exostosis, well described by D’ Ambrosa& Ferguson 3. Hence an osteochondroma can arise from any
bone that develops from endochondral ossification4. The tumor stops growing after fusion of
epiphyses. Clinically the tumor is mostly asymptomatic but sometimes present with features of
mechanical stress like neurovascular compression developing pseudo aneurysm, bursa formation6,7.
A painful condition may precipitate due to stalk fracture. Malignant transformation to low grade
chondrosarcoma occurs in 1% of solitary osteochondroma and is more common in tumors involving
long and flat bones1, 5. However slow enlargement of an osteochondroma in a skeletally mature
patient usually an unremarkable event in the natural history of a benign osteochondroma8.

In our case, the extensive late growth of the tumor after growth plate closure raises the possibility of
sarcomatous transformation. Excisional biopsy of the tumor found none of the histological features
suggesting of malignancy.

Conclusion

Thus osteochondroma from talus though uncommon but possible and all extensive growth after
physeal fusion is not always a malignant transformation.

Fig-1

Fig-2

Fig-4

Fig-3

Fig-5
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Abstract
The purpose of the study was to describe the clinical experience in treating a case of
stroke patient with shortening of lower limb on uninvolved side.
A single case, prospective, multiple baseline design was used.
A 45 years old left hemiplegic male subject, a wheel chair user, having 1.5 inches true
lower limb shortening on uninvolved side due to malunited fracture shaft of femur was the
focus of this study. His functional status was within normal limits before the episode of CVA
on 26 Feb. 2008.
To improve the balance, mobility and symmetry; posturometric and stabilimetric exercises
were administered in addition to conventional therapy. A firm foam block of 1.5 inches
thickness was used to compensate lower limb shortening during balance training. A high
ankle shoe with 1.5 inches sole raise was given to compensate shortening after 2 weeks of
therapy.
Force-plate biofeedback system (Correkta), Berg balance scale, POMA and FIM were used
as outcome measure on a day before therapy, at 4th week (post therapy -I), 10th week (post
therapy -II) and follow up after 10 months.
Outcome measurement revealed the substantial improvement at the end of 10 weeks post
therapy. The subject was able to walk short distance without support but had less acceptance
to use the orthosis.

Key words: hemiplegia, balance, biofeedback, orthosis.

INTRODUCTION

Stroke is considered to be a leading cause of disability throughout the world (ShumwayCook, 2001). Stroke can cause disruption of motor and sensory pathways and their
integration, leading to disorder of muscle tone, posture and the selective control of
movement. The variety and severity of the symptoms are dependent on the site and extent of
the cerebrovascular accident (Gillen, 2004).
In stroke patient, rehabilitation begun early in the acute stage optimizes the patient‘s potential
for functional recovery. Early intervention prevents or minimizes the harmful effects of
deconditioning and potential for secondary impairment (O‘Sullivan 2001).
Balance is the prerequisite for all functional activities and depends on the integrity of the
central nervous system. Following stroke, some patients will never be able to stand, whereas
those who manage to stand have delayed disrupted equilibrium reactions, exaggerated
postural sway, and reduced weight bearing on the paretic limb and increased risk of falling
(Yavuzer 2006).
Balance is the ability to maintain equilibrium or the ability to maintain the center of gravity
over the base of support. Balance requires the ability to maintain a position to stabilize during
voluntary activities and to react to external perturbations. The ability to maintain balance
involves effective and efficient co-ordination among multiple sensory, biomechanical, and
motor systems (Catchfield, 1989).
Ability to distribute bodyweight evenly (postural symmetry) and to shift weight according to
task requirements is essential to normal balance. This ability is commonly disturbed in
individuals with hemiparetic stroke, who frequently weight bear predominantly through one
side in sitting and standing (Mudie et al, 2002).
An asymmetrical posture hinders the learning of normal movement patterns and impedes
independent gait and the activities of daily living (Yoo and Chung, 2006). Therefore,
enhancing a symmetrical standing posture is important in the rehabilitation processes of
people with hemiparesis.
In a person with a symmetrical position, the distribution of weight is in equal measure
between the two feet. The distribution of the body weight on the foot support pillars (pillars
are the imaginary points).An equal distribution weight on every pillars appears theoretically
ideal (16.6%). However, numerous statistics made at different times and on different groups
of people have shown a distribution of this type: 26% weight on the anterior pillars (tip of 1

degree metatarsal), 30% weight on the lateral (tip of 5 degree metatarsal) and 44% weight on
posterior pillars (heels). In reference to the single foot distribution of weight is 13% on the
anterior pillar, 15% on the lateral pillar and 22% on the posterior pillar.
During the stance portion of the walking cycle the hemiparetic patient typically demonstrates
relatively limited weight transfer to the paretic limb, and single – stance duration is relatively
shorter for the paretic limb than for the non paretic limb. These mechanical and temporal
asymmetries develop bilateral locomotor abnormalities (Winstein et al, 1989).
Basic ADL skills are compromised during acute stroke, with 67% to 88% of patients
demonstrating partial or complete dependence. Independence in ADL improves with time in
only 24% to 53% of survivors, requiring partial or total assistance 6 months to one year later.3
Additionally acquired orthopaedic impairments may increase the dependency even in basic
activities of daily living.A true leg length is measured by the distance from anterior superior
iliac spine to the medial malleoulus (Achubue and Sanusi, 2009).The focus of stroke
rehabilitation is to increase patient‘s functional independence despite impairment.
AIMS AND OBJECTIVES
The purpose of the study was to describe the clinical experience in treating a case of stroke
patient with shortening of lower limb on uninvolved side.

LITERATURE REVIEW
A large number of studies suggest that kinetic or force-plate feed-back devices help to
improve balance and postural alignment to hemiplegic patients.
A study of Shumway-Cook and colleagues had shown stroke patients who received balance
training program through bio-feedback improved better than usual care group (ShumwayCook, 2001).
Winstein and partners examined the effect of providing visual feedback about relative weight
distribution over paretic and nonparetic limbs on standing balance and locomotion
performance in patients with hemiplegia. Results showed that stance symmetry significantly
improved with the visual feedback therapy; however, there was no change in the symmetrical
locomotor pattern (Winstein et al, 1989).Dean and her associates reported that task related

circuit training had improved locomotor function in chronic stroke patients (Dean et al,
2000).
Kutlay and colleagues studied 10 cases of hemiplegia due to stroke along with additional
premorbid congenital or acquired orthopaedic impairments. Result of this study had shown
stroke patients with orthopaedic disabilities have limited functional prognosis in spite of long
and comprehensive rehabilitation program (Kutly and ergin, 2001).
METHODOLOGY
STUDY DESIGN
A single case, prospective, multiple baseline design was used.
DESCRIPTION OF SUBJECT
A 45 years old left hemiplegic male subject, a wheel chair user, having 1.5 inches true lower
limb shortening on uninvolved side (Rt.) due to malunited fracture shaft of femur at age of 10
years was the focus of this study.
His functional status was within normal limit before the episode of stroke on 26 Feb. 2008
when he was 45 years old. He was able to walk comfortably with asymmetry gait pattern. He
is a farmer by profession and was able to perform his work comfortably till the date of CVA.
He attended rehabilitation program at SVNIRTAR 5 months after the date of CVA.
INDEPENDENT VARIABLES
Balance training
Task training
DEPENDENT VARIABLES
Balance
Functional status
INSTRUMENTATIONS
Mini Mental State Examination (MMSE)
Berg Balance scale

Performance Oriented Assessment of Mobility (POMA- I)
Functional Independence Measure (FIM)
Force plate biofeedback system (Correkta)
CORREKTA:
This consists of a computer and two force-plates. The computer is placed in front of the
patient, 1 meter from the force plate. Subject will stand on force plate according to guideline
of Correkta. Computer monitor shows as a visual display system for feedback of information
about distribution of weight in paretic and nonparetic foot. Subject can look at the computer
monitor and adjust the distribution of weight on each foot.
When measuring the weight – bearing proportion of the affected limb pre and post treatment
the computer monitor was turned 90 degree away from the participant so that the participant
could not see the visual feedback while standing barefoot on the force - plate. Subject was
explained about test. Subject was tried to maintain symmetry.

Correkta

Foam block

When the participant signaled that he was ready, the examiner presses the start button and
the subject was tried to maintain a symmetrical posture for 51.2 seconds. This was repeated
two times and the average value was taken.
10 minutes rest was given between the tests.

PROCEDURE
Demographical data of the subject was recorded in the assessment format. MMSE was used
to quantitatively measure cognitive performance. He scored 23 out of 30. He belongs to
category of mild impairment. Berg balance scale, Correkta (open eye), POMA - I and FIM
were administered as outcome measures on the day before starting of intervention, after 4 th
week (post therapy - I) and after 10th week (post therapy - II) and follow up after 10 months
at morning.
The subject was provided interventions aimed to improve balance, mobility, symmetry, and
function. He received 60 minutes of therapy consecutively as per above timeline. Out of
which 40 minutes conventional therapy based on Bobath‘s Neurodevelopment approach, task
training and 20 minutes posturometric and stabilimetric activities in Correkta.
A firm foam block of 1.5 inches thickness was used to compensate lower limb shortening
during balance training. A high ankle shoe with 1.5 inches sole raise was given to
compensate shortening after 2 weeks of therapy. The study was conducted over a period of 13
months (9th July 08 to 21 August 09) at Dept of OT, SVNIRTAR.
PROTOCOL
TASK TRAINING (Dean et al, 2000) ( Carr & Shepherd 2000)
-

Sitting on stool and reaching in different directions for objects located beyond arm‘s
length to promote loading of the affected leg.

-

Sit to stand from various chair heights to strengthen the affected leg muscles and
practice this task.

-

Standing with the base of support constrained, with feet in parallel and tandem
conditions reaching for objects.

-

Flexion and extension of hips, knees, and ankles over a narrow base in standing to
reach to pick up an object.

-

Heel lifts in standing.

-

Stepping forward, backward, and sideways on blocks of various heights.

-

Walking on various surface and obstacles.

CORREKTA
-

Posturometric activities.

-

Stabilimetric activities.

BOBATH‘S NDT BASED ACTIVITY (Bly and Whiteside, 1997) (Bobath 1990)

-

-

Weight bearing activities to paretic side in different positions.

-

Weight shifting activities in different positions.

-

Facilitation techniques for symmetrical stance and mobility.
Reciprocal arm swing activity during mobility training.

DATA COLLECTION
Pre test

Intervention

Post

Intervention

test-I

Post test-

Follow up

II

1st day

20 sitting of

A day

25 sitting of

A day

After 10

morning

therapy

after 20

therapy

after 25

months

before

sitting

sitting of

start of

of

therapy

therapy

therapy

Subject was assessed and data was collected according to the above time line.
DATA ANALYSIS
Change of score at pre to pos test–I, post test–II and follow-up were analyzed by percentage
calculation.
TABLE – 1
Score at pre therapy (baseline)

FIM

Berg

POMA-

Weight on

Weight on

Area of

balance

I

paretic limb

non paretic

postural

(%)

limb (%)

sway(sq.mm)

33.4

66.6

7028.929

scale

68

7

3

Table-1 shows score of the subject before start of therapy.
TABLE – 2
Score at post test– I
FIM

Berg

POMA-

Weight on

Weight on

Area of

balance

I

paretic limb

non paretic

postural

(%)

limb (%)

sway(sq.mm)

47.8

52.2

2047.848

scale

101

36

18

Table-2 shows score of the subject after 20 sitting (first phase) of therapy at post test-I.
TABLE – 3
Increase of score in percentage pre (baseline) to post test- I
FIM

Berg balance scale

POMA - I

26.19%

51.78%

53%

Table-3 shows increase of score in percentage after first phase of therapy at post test-I
TABLE – 4
Score at post test– II
FIM

Berg balance

POMA-

Weight on

Weight on

Area of

scale

I

paretic

non paretic

postural

limb (%)

limb (%)

sway(sq.mm)

103

45

22

53.2

46.8

1822.25

Table- 4 shows score of the subject after 25 sitting (second phase) of therapy at post test-II.

TABLE – 5
Increase of score in percentage pre (baseline) to post test- II
FIM

Berg balance scale

POMA - I

27.78%

67.85%

67.86%

Table- 5 shows increase of score in percentage of the subject after 25 sitting (second phase)
of therapy at post test-II

TABLE - 6
Score at follow-up
FIM

Berg balance

POMA-

Weight on

Weight on

Area of

scale

I

paretic

non paretic

postural

limb (%)

limb (%)

sway(sq.mm)

51.2

48.7

1635.12

110

49

24

Table- 6 shows score of the subject at follow-up after 10 months of second phase of therapy.
TABLE - 7
Increase of score in percentage at follow-up
FIM

Berg balance scale

POMA - I

6.79%

8.88%

9.09%

Table-7 shows increase of score in percentage from post test-II to follow-up (after 10 months)
Graph-
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Graph-I shows that there is gradually increase of score of FIM, Berg balance and POMA-I
from baseline to follow-up.
RESULTS AND DISCUSSION
Result showed that there was a substantial improvement at the end of 10 weeks of therapy.
Increase of score from pre (baseline) to post test-I of FIM, Berg balance scale, POMA-I were
26.19%, 51.78% and 53% respectively. So, his balance, mobility, and functional status
improved significantly at post test –I.
The distribution of body weight to paretic and non paretic limb (paretic - 47.5%, non paretic 52.4%) shows more symmetry as compare to weight distribution at pre therapy (paretic 33.4%, non paretic - 66.5%).
The measure of body sway in a static central position is often used as an indicator of postural
stability. Postural sway decreases with increase of stability (Hamman et al, 1992).
Postural sway reduced 70.86% at post test – I as compared to pre therapy score. It shows
improvement in postural stability.
Increase of score from pre therapy to post test-II of FIM, Berg balance scale, POMA-I were
27.78%, 67.85% and 67.86% respectively. So, he shows improvement at balance, mobility
and function at post test – II also.

The distribution of body weight to paretic and non paretic limb (paretic 53.2%, non paretic
46.8%) at post test -II shows more symmetry as compared to weight distribution at pre
therapy (paretic 33.4%, non paretic 66.5%).
Postural sway reduced 74.04% at post test - II. It shows further improvement in postural
stability.
Therefore better improvement was noted during 1st phase of therapy. Subject had shown
slower rate of improvement during 2nd phase of therapy.
At follow-up (after 10 months), increase of score from post test - II to follow up of FIM, Berg
balance scale, POMA-I were 6.79%, 8.88% and 9.09% respectively. So, his balance,
mobility, and functional status improved at follow-up also. Score of weight distribution to
paretic and non paretic limb shows more symmetry as compare to post test II. Similarly,
Postural sway reduced 11.44% at follow-up as compare to post test II. It shows improvement
in postural stability.
Graphical presentation (Graph-I) shows that there is gradually improvement of functional
status, balance and mobility from baseline to follow-up.
He was able to walk short distance without support and was independent in most of basic
ADL activities. He had less acceptances to use the orthosis rather preferred to walk in
abnormal gait pattern. He is a farmer by profession but it was difficult to return to his
previous occupation.
According to Kutly and partner stroke patients with orthopaedic disabilities have limited
functional prognosis in spite of long and comprehensive rehabilitation program. But the result
of the present study is not fully supportive of the above statement.
Shumway-Cook and colleague reported that declining of Berg balance score were associated
with increased fall risks. In the range of 56 to 54; each 1 point drop in the Berg balance score
was associated with a 3% to 4% increase in fall risk. In the range of 54 to 46, a 1 point
change in the Berg scale was associated with a 6% to 8% increase in fall risk. Below 36, fall
risk was close to 100%.
Subject of this study scored 7 at pre intervention (fall risk close to 100%), after 4 th weeks of
therapy scored 36 and scored 45 after 10 weeks of therapy. So, his probability of fall

decreased if we compare with above report. Subject of this study was able to walk short
distance without discomfort and fear of fall.
CONCLUSION
Stroke patients with lower limb length discrepancy on uninvolved side have shown
substantial improvement after comprehensive rehabilitation program. Result of this study can
stimulate to do further study with large sample size that may help to develop suitable
protocol.
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Qualitative Analysis of SV-NIRTAR Four-bar Knee Mechanism an Understanding
Srikant Maharana ,Lecturer P/O
Department of Prosthetics and Orthotics

(FOREWORD: The human body acts as a very intelligently designed machine with well
defined operational activities. However prostheses are very coordinated substitutes of the
lives only after the amputation or removal of the body components. But all the biological
organs are finely tuned with different basic components of nature that its replacement could
not be achieved. In fact the man understanding and convergence towards deep feelings of
consciousness is stimulating for a new thoughts and ideas to impel for marvel designing.
Thus SVNIRTAR‖s Dept of P/O has given tremendous contribution to field of loco motor
rehabilitation by introduction of prosthetic four bar linkage knee design in the entire Indian
prosthetic knee arena. Though initially different design of 4B knee was synthesised and
trialled by different researchers like srikant maharana , Niranjan ojha and S.N Rout. But
finally Asst.Prof SN Rout has materialised one of the design through S&T Mission GOI, and
the design of SV-NIRTAR 4B linkage knee joint is nationally accepted &acclaimed by multi
thousand AK amputee of India. )
Reflection:The natural knee joint is the largest, most complex & very brilliantly structured joint in the
human body. Though it is a hinge joint but it gains great advantage due to its helicoids action.
It transmits load, maintains postural activity & aids in lifting & conservation of momentum
and body propulsion. It also plays important role in locomotion by providing: 1. required
knee flexion in both stance and swing phase 2. Less displacement of CG refers to stability in
stance phase in accordance of knee control which gets stabilized by corresponding ligaments.
After above knee amputation the amputee requires more stance phase stability, adequate knee
flexion, accepted cosmetic appearance & energy conserved knee unit for easy of life, so in
this context ― The four bar linkage knee joint‖ is the more appropriate solution for possible
concerned. In fact there are other type of polycentric knee joint are available in demand width
because the transitional advent of the polycentric characteristic is more relevant with

reference to centre of rotation (CR), which has different location in different angular
positions of the knee.

2bar

polycentric

joint

(Polycentric knee joint)

(stump

and

shank

glide

against

each

other

through single link making two joint)

INTRODUCTION:
It is a simple kinematic chain in which four links are pivoted for rendering relative motion of
any point in the link with respect of other follows a definitive law & this type of motion is
called completely constrained or successfully constrained motion. In fact it is a chain of links
in space with constrained motion referring single degree of freedom. However when any one
of the link is fixed the corresponding kinematic chain is called mechanism where the primary
function of the mechanism is to transient or modifying the motion pattern for obtaining
mechanical advantage, therefore it is likely to be a motion modifying machine for
establishing smooth path of motion.

(Simple four bar linkage kinematic chain) (Fig-3)
Fig (3) shows a four bar linkage kinematic chain where link XY is a fixed link, but XB, YC
& BC are pivotly attached to each other in such a way that for any quantum of force input to
link BC results a constrained motion in the chain itself.
How to find out the instantaneous centre of rotation (ICR):When XY link is fixed & possess constrained motion due to input at BC link & the angle
subtended by the arc CC‘ & BB‘ and the perpendicular to arc CC‘ & BB‘ are congruent at
point O and is called instantaneous centre of rotation (ICR). In four bar knee the thigh &
shank are acting as an opposite link in such a way that the instantaneous centre of rotation
shifts strategically during both extension & flexion moment respectively moreover the
sequential displacement of (ICR) due to forced hip extension & usual flexion in the
polycentric knee behaves as similar as normal anatomical knee keeping both translator &
rotator moment intact.
The graph shows a comparative picture of stabilized uniaxial knee, friction actuated knee and
polycentric knee.
Stability of the joint
Stability of the joint in stance phase is most pre dominated over all phase of gait, but
the four bar linkage knee having two grade of stability like
X Stability or (delta stability)
Y Stability or (sigma stability)

X stability or Delta stability (Horizontal approach)

:- The line of TKA alignment

method for simple single axis knee mechanism is very significantly important than any other
system like German or Modified (MKA) reference.

(Fig- 5, 6, 7)
So in akin to TKA concept stability of four bar knee also evaluated. In this case the
instaneous centre of rotation is the unit evaluating matrix for X or Delta determination.

(Fig- 8)
In fully extension of knee condition the instaneous centre of rotation (ICR) is determined by
drawing a line each of two links joining shin to thigh, the instaneous centre of rotation ―O‖ is
the point where this two links lying intersect each other. The stability of the joint is
determined by moving ―O‖ is rotation to TA line for a stable weight bearing knee the point
―O‖ must be posterior to TA line i.e. X +ve or Delta +ve but if Delta or X is –ve i.e. ―O‖ in

anterior to TA line the knee is instable one. In fact the (ICR) of four bar knee may not be
confused as because the four bar knee always be assumed as an equivalent of single axis knee
and it is being depicted in figure as (8-9).
Therefore a positive delta value is defined as the knee centre which is posterior to TA line
refers to high stability and anterior to TA line refers to less stability.
SALIENT FEATURES OF THE DESIGN
The precaution is always mandatory like (ICR) of a single axis knee is always remains
constant i.e. Delta = 0 or X = 0, whereas its value is reduced to four bar knee when flexion
continues and lead to instability i.e. (Delta = X = -ve) but if the locus of O adjusted intricately
in such a way that the +ve X or Delta in extension condition reduced to lower value when
flexion begins and still remains +ve for first few degree of flexion is called Four bar safety
knee.
Y OR SIGMA STABILITY (Vertical Approach)
The second theory of stability of the four bar knee referring to Fig-8 ids the (ICR) is superior
to mechanical knee centre (Kc) and gaining mechanical advantages over typical single axis
knee.

(Fig-10)

(fig-11)

In figure 10 L = The axial component of load applied at the knee bolt by the thigh section
e = The force applied to extend the knee mechanism
Rv = Vertical floor reaction force

Rh = Horizontal floor reaction force
h1 = Vert6ical distance of knee axis to heel
y = Horizontal distance between TKA line and heel at equilibrium around point
(f)
 Ly = eh............. (1)
Conditions: - if knee centre is raised
1) Value of y and l will unchanged
2) Value of h will increases
So for acquiring the equilibrium the value of E ultimately reduced to an appreciated state.
Therefore it is evident that the moment tending to cause knee buckling is reduced as a result
amputee needs less force (E) at heel to make the knee full extension.

The alternative method describes the knee stability from Fig – 11 is as follows :Let w = Load applied on the socket by the amputee
I = Inertia due to load applied
L = Axial component of reaction force applied by the shin at the knee bolt
E = Force applied by the shin tending to knee brake
H = Extension force applied by residual limb to hold the knee in extension condition
X1 = Distance from (t) to knee centre (Kc)
X2 = Deflecting lever arm of the residual limb
So moment about (t) with reference to equilibrium
HX2 = EX1
And it assumed that w & I are acting on a point (t) along the TKA line.

So if knee centre is raised (1) the value of X2 remain constant and leads to reduction of
buckling force E and increasing amputee is leverage advantage. In fact in single axis knee
this advantage can be utilised by sacrificing the cosmetic value of prosthesis but it is quite
impossible for four bar knee in fig-8. Y is the vertical difference between anatomical knee
height and instaneous centre in full extension. The value of Y gives relative stability for
comparing four bar mechanism over single axis knee. And the Y is measured +ve when
instaneous knee centre is above the anatomic centre of and conversely –ve if this instant
centre is lower than anatomic knee centre.
LENGTH SHORTENING OF FOUR BAR KNEE PROSTHESIS DURING SWING
PHASE:The novel features of the four bar knee is shortening of length during swing phase and which
is very important characteristics of providing adequate ground clearance most akin to actual
human knee joint.

(Fig-12)

Let

The four bar knee at full extension the thigh length = A1
Shin length = B1

So total prosthesis length C1 = A1 + B1
But at mid swing condition of 65 degree flexion the value of (Fig-20)

(fig-13)

A2 + B2 = C2 is decreased and resulting additional floor clearance of
(L) where L = C1 – C2 (at 65 degree of flexion)

CONCLUSION
The above compendium is a qualitative analysis approach for four bar knee and its basic
theory. In fact its quantitative analysis approach will be published in future day by using
Newton – Raphson iteration method.
Reference reading:1) Textbook Mechanics (R.S. Khurmi)
2) Analysis of new polycentric A.K. Prosthesis (K.M. Patil/J.K. Chakrabarty)
(J. Biomechanics – Vol. 24 No ¾ PP 223-1991)
3) An improved above knee prosthesis with functional versatility
(K.K. Chaudhury, S.K.Gupta, S.K Verma). Prosth.Ortho lat -1982)
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SMART MATERIALS INSPIRING INNOVATION IN P & O FIELD
MR. SANKET KUMAR ROUT,Professional Trainee
Department of Prosthetics and Orthotics
ABSTRACT:
"Playing God" is actually the highest expression of human nature. Our machines will become
much more like us, and we will become much more like our machines. In the era of artificial
intelligence some materials immerge with the ability to sense, stimulate, process and actuate
a response. These are lifeless but still act different from other conventional materials when
placed in specific environments. These materials are so called smart materials. The field of
Prosthetics & Orthotics developed from the era of iron and wood to an ultra modern era of
light and ultra light composites. The evolvement of smart materials adds more reasons to the
development of this field in the material aspect. There are different smart materials like
Shape memory alloys, Magnetic Rheological Fluid, Piezoceramics whose properties can be
sensibly utilized in Prosthetics and Orthotics Arena. In this paper I have highlighted some of
the Smart materials, their features and uses in rehabilitation field.

Keywords: MR fluid, Shape Memory Effect, Piezoceramics, thermochromic, photochromic

Introduction :

Smart materials: Materials those have one or more properties that can be significantly
changed in a controlled fashion by external stimuli, such as stress, temperature, moisture,
pH, electric or magnetic fields. Various smart materials those influence advancement in
prosthetics and orthotics are :


Shape Memory Alloy (SMA)



Magnetorheological fluid



Piezoelectric material



Thermochromic material



Photochromic material

SHAPE MEMORY ALLOY: SMA‘s are metals those can return to their pre deformed
shape when exposed to a particular temperature environment. These metals exhibit two
unique properties i.e. Pseudo elasticity & Shape memory Effect.
WORKING OF SMA‘s: The Shape memory effect occurs due to a temperature and stress
dependent shift in the material‘s crystalline structure between two different phases
called:-Martensite (low temperature phase, relatively weak) & Austenite (high
temperature phase, relatively strong).

(Graphical representation showing temperature dependent phase transformation)
Martensite to Austenite transformation occurs by heating.
Austenite to Martensite occurs by cooling.
Ms-Martensite start
Mf-Martensite finish
As-Austenite start
A f-Austenite finish

(Pictorial representation showing working of shape memory alloy.)
Application of Shape memory alloy: Robotic muscles, Microsurgical instruments, Dental
arch wires , Implant devices
MAGNETORHEOLOGICAL FLUID: MR fluids experience a viscosity change when
exposed to a magnetic field. These fluids can change from a thick fluid (similar to motor
oil) to nearly a solid substance within the span of a millisecond when exposed to a
magnetic field; the effect can be completely reversed just as quickly when the field is
removed.

(The MR fluid is liquid as shown on the left, when no magnetic field is present, but turns
solid immediately after being placed in a magnetic field on the right)

Application of magneto rheological fluid: MR fluid is used in intelligence prosthesis. The
controller acquires data from various sensors about the gait phase and then logically
decide the exposure of magnetic field towards the MR fluid. In Stance Phase ,Magneto
Rheological fluid is exposed to magnetic field thus provide resistance to buckling. In
Swing Phase, as the MR fluid is not exposed to magnetic field it behaves like normal
fluid . Thus facilitates smooth swing motion.
Piezoelectirc materials: certain crystals, such as quartz, produce a voltage when
mechanical stress is applied. This effect is also reversible, so if a voltage is applied to the
crystal it will cause the crystal to deform. If a positive voltage causes the crystal to
become stretched, a negative voltage will cause it to become compressed.
Working of piezoelectrics: the piezoelectric crystal is neutral overall, but contains
separated positive and negative electrical charges, which are symmetrically distributed.
When mechanical stress is applied, this disturbs the symmetry of the electrical charges
and this causes a voltage to be produced. Piezoelectrics can be used as actuators to turn an
electrical input into a mechanical output, or as sensors to turn a mechanical input into an
electrical output.

Thermochromic material: These materials change color in response to change in
temperature

Working principle of thermochromic materials: Incoming light rays hit the layers of
liquid crystals (black lines) and reflect back out again. Here the yellow rays are absorbed
and blue rays are reflected as per a phenomenon known as Bragg diffraction. The color of
the reflected light depends on how closely the crystal layers are together. In the figure
(right), cooling the liquid crystals makes them move further apart, changing the way the
outgoing light waves interfere and making the reflected light redder than before.
Applications: Used as an indicator of unwanted friction (that causes temperature rise in
localized area of contact) inside the prosthetic socket
Photochromic material: These materials change color in response to change in light.
Application: Photochromic dilating pupil for the ocular prosthesis

Conclusion: The smart features of these materials will shown the human creative mind a
new way that leads to design various prosthetic and orthotic interventions with simple
design utilizing the inherent properties of these materials which will be efficient and
resistant towards fatigue. So proper utilization of these materials reduces the maintenance
and improves durability of the designs, thus taking the advancement of Prosthetics and
Orthotics to a new horizon.
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“Neuromotor Prosthetics – A Revolutionary era is underway”

Miss Priyanka Behera, Professional Trainee
Department of prosthetics and Orthotics
Abstract:-Inclusion of artificial intelligence in the field of prosthetic in connection with
neuro transmission is one of the most complex and emergent area to study and experience the
knowledge. So neuro motor interface in the sensory prosthetic field no doubt restore high live
value.

There has been a surfeit of technological evolution in the field of neuro-motor prosthesis
since its conceptualization in 1950‘s by Bindley. Significant progress has occurred in the
field of brain-machine interface since the first demonstration with rodents, monkeys and
humans controlling different prosthetic device directly with neural activities. There has been
abounding and extensive experience of neuro-motor interface (NMI) in the sensory prosthetic
field. Devices to restore hearing i.e. cochlear implant are the most successful and are already
available while those to reinstate sight and movement are advancing rapidly.
These prostheses can restore or augment human functions by extracting signals from
the central or peripheral nervous system and deliver them to control devices. And thus help to
restore motor functionality for patients suffering from a wide range of neurological injuries
and disorders. This includes patients with spinal cord injury, stroke, neuromuscular disorder
and amputees. These in essence are the patients for who, until now, the field of neurosurgery
has not been able to offer any substantive intervention. With the increase in the survival rate
of patients with stroke and trauma there is immense scope and opportunity for the field of
neuromotor prosthesis. These devices hold tremendous affirmation for improving the quality
of life of individuals who are cognitively intact yet motor impaired.

Goals and working principle
In a fundamental sense, paralysis restricts the ability of the individual to interact with
their environment. These individuals may be cognitively normal and fully able to generate

detailed movement plans using higher motor control structure but may not be able to convey
these movement plans to actuality. Neuro-motor prosthesis aims to provide a useful surrogate
action to return the ability for the individual to interact with their environment. These
recognizes some form of electrophysiological alteration in the brain of the subject and use
these changes as signal to either communicate with or control some element of the outside
world that is consistent with the intention of the subject. An egregious example of such
applications would be some type of brain signal controlling cursor on a computer screen, a
prosthetic limb, or one‘s own limb.
To achieve these goals and to transform it to actuality there are three major
components of a neuromotor prosthesis. The physical brain machine interface comprises a
neural implant which chronically records the activity of neurons in the brain. These recorded
signals are sent to the decoding device, which decode that neural activity into intended
movement signals. These signals in turn drive the third part of the neuromotor prosthetic, an
output device for use by the patient whose neural activity is being decoded. All of these
elements play in concert to manifest the user‘s intention to his or her environment. The fig.1
illustrates the different components and working of neuromotor prosthesis.

Digitized
Signals

Signal Acquisition

Signal procecessing
Feature
extraction

Translation
algorithm

Feed back

Brain

Output device

Fig.1: Flow chart illustration the different components and working of neuromotor
prosthesis

Device
comand

Signal acquisition with accuracy and precision is most important and cumbersome
element of the neuro prosthetic system. Neural commands for voluntary movement are
essentially issued as electrical signals produced by the spiking and synaptic input of the
individual. Signals related more directly to limb motion are present in a more limited, but still
diverse, set of structures, including the cerebral cortex, thalamus, cerebellum and spinal cord.
The cerebral cortex is a particularly suitable site for neuro motor prosthesis. By being close to
the surface, it allows ready access to electrical information via different signal acquisition
technologies. The neural signal acquisition is done by electrodes, which recognizes these
electrophysiological alterations in the brain of the subject. These electrodes can be either noninvasive, partially invasive or invasive in nature.
The basic tradeoffs between these 3 electrodes are speed, degree of control and
difficulty in recording. The non- invasive electrodes record neural signals from the scalp
surface without penetrating neural tissue. Though this is a easier method of signal acquisition,
but these are slow potential signals and hence carry significantly less information about the
details of intended movement. The electroencephalogram EEG) is an excellent example of
the surface signals which are recorded by the non-invasive electrodes. These are easiest to
record reflection of brain‘s electrical activity and also inexpensive.
The partially-invasive electrode records signal by placing electrodes in contact with
meninges to appropriate the cortical surface. The main feature of these electrodes is, they
decrease signal to noise problem introduced by strong filtering and signal attenuation that
occurs with scalp recording. These signals are often termed as electro corticogram (ECoG) or
the intracranial EEG or sometimes termed as local field potentials.
The nature of signals available is again different when electrodes are placed into the
cortex; it is at this level that electrodes can record either field potential or spiking (action
potential). Studies, suggest that intra cortical local field potential recording may be able to
provide discrete motor signal, potentially with greater information and signal fidelity than
that available from scalp or cortical surface. The choice of signal acquisition technique is
governed by the relationship between the risk-benefit assessments in terms of what level of
control is necessary against the level of risk of signal acquisition.
Once the signals are acquired, they are then digitized and sent to the decoding device
system for further interrogation. The decoding unit of the neuromotor prosthesis has two
essential functions i.e. feature extraction and signal translation. Significant identifiable and

beneficial information are first extracted from the gross signals and then these useful signals
are converted into device understandable commands. This unit of the NMP is the most
challenging and involves a complex array of mathematical algorithm and statistical analyses.
The development of feasible decoding system has been the culmination of many years of
basic research. The most essential characteristic of good decoding algorithm is that the signal
processing be dynamic such that it can adjust to the changing internal signal environment of
the user.
The processed signals from the decoding system are utilized to derive different output
devices by the user. These refined signals can result in moving a cursor on a screen to operate
a television or a fan, controlling a robotic arm, driving a wheel chair or controlling some
other intrinsic physiological process such as moving one‘s own limb or controlling bowel and
bladder sphincters.
Apart from the 3 basic elements of the NMP, an important consideration for its
practical application is the overall operating protocol. This includes the methods for turning
the system on or off, controlling what kind of feedback to be used and how fast it is provided,
how quickly the system implements commands and smoothly it switches between various
device outputs.
Physical constrain of a NMP interface
Neuro-prosthetic interface is a marvelous intervention in the field of rehabilitation. It
has no doubt opened a new horizon in the treatment regime, but it has certain physical
constrains to its effective and practical implementation. The most fundamental issue is
whether the NMP system is safe. Surgical implementation must have acceptable clinical risk
and durable in its ability to acquire signals. The electrodes must be bio-compatible and
reliable in signal acquisition. The current technologies in the implanted NMP are not self
contained to provide sufficient power to continuously amplify and stream high bandwidth
data. These systems should have a regulating unit to dissipate the excessive heat that would
otherwise alter or damage the tissues. Miniaturized signal conditioning and processing system
and telemetry is a major constrain in the actualization of the NMP system.
Conclusion
The field of NMP is still in its incipience. The current researches have opened an
innovator and beauteous horizon in the rehabilitation field. Even with this basic level of

understanding, significant strides have been made in developing neural codes and augmenting
these in rehabilitation of various motor disabilities. NMP has evolved as a multifaceted,
multi-dimensional and interdisciplinary concept which will give a new horizon to the field of
neurology and prosthetic rehabilitation of patients with motor disabilities. No doubt the
pinnacle is the field of NMP is miles away to be conceptualized and achieved, but looking
ahead a Neuro- Prosthetic revolution is underway.
The author can be contacted at priyankalipi20@gmail.com

DISABILITY : A REAL CONCERN OF INDIA
Mr. Lagnajit Behera, Professional Trainee
Department of prosthetics and Orthotics
Disability means the state of not being able to use a part of one‘s body completely or partly.
The United Nations Convention on Rights of Persons with Disabilities(UNCRPD) refers
persons with disabilities include those who have long term physical, mental, intellectual &
sensory disorders which in interaction with various barriers may hinder their full and
effective participation in society on an equal basis with other.
The disability constitutes a very large in our society. According to 2001 census, India has
2.19crore people with disabilities while the world estimates 1 billion disable population. The
tally of percentage of persons with disabilities in different nations are USA(12%), UK(18%),
Germany(9%), Srilanka(5%), & in Pakistan, it is 9% but it is merely 2%of the population in
India comes under disability. Enumerating disability was first introduced in 1981 census and
that year also declared as the international year for disabled people. But it was not included
during the 1991 census as the government had not provided any such valid reasons for that.
After various campaigns by different groups & NGOs such as Disability Rights Groups
(DRG), it was once again endorsed by the govt. for its inclusion in the 2001 census. Further,
according to NSSO data, out of 18.49 million disable people, 10.89 million (59%) are male
and 7.56 million(41%) are females. It estimates 21 disables per thousand population. The
state wise distribution of total disability rate indicates that Odisha has the highest disability
rate while Maharastra has the lowest.
The disability definitely affects the individual & community as a whole in a nation. The
negligient attitude of society & the government towards this invisible minority create
obstacles to national development. As a normal human being, every disable has a unique
special quality, but this uniqueness has been oppressed heavily in the discriminated society.
Our constitution enshrines right to equality along with the betterment of disability in the
content of right to work and education. In fact, it is the effect of globalization that most of us
aware about the issue of disability. Actually, a paradigm shift was happened for approaching
PWDs. Since the ninth five year plan in our country(1997-2002). Several legislations are
enacted on the behalf of disability. In this sector, there are four legislations have been
enacted, such as, Rehabilitation Council of India Act,1992; Persons With Disabilities(equal

opportunities , protection of rights and full participation) Act,1995; National Trust for the
Persons with Autism, Cerebral Palsy, Mental Retardation and Multiple Disabilities act, 1999
and Mental Health act,1997. (Out of these, the first three legislations are dealt by the ministry
of social justice & empowerment, while the fourth by the ministry of health & family
welfare). So presently the disability sector comes under the health ministry and ministry of
social justice & empowerment along with that the ministry of HRD also has some schemes
towards the disable sector (e.g. schemes through Sarva Shiksha Abhiyan). Hopefully this
clarity will come on the future, as the ministries start reformulating their roles in the light of
having ratified the CRPD( Convention on the Rights of Persons With Disabilities). India is a
signatory to the United Nations Convention on the Rights of Persons with
Disabilities(UNCRPD). In order to harmonize, the Persons with Disabilities(Equal
Opportunities , protection of rights and UNCRPD, the act has been reviewed and a new bill
namely the Draft Rights of PWDs bill is being finalized for enactment . the new act would
replace the old act and would serve the PWDs in a larger perspective. Moreover the national
policy for PWDs, 2006 is also being reviewed to cater to the emerging challenges and needs
for empowerment of persons with disabilities and also meet the obligations under UNCRPD.
For empowering the Persons With Disabilities, the government has set up the department of
disability affairs in may 2012, under the ministry of social justice & empowerment to
provide greater emphasis on policy issues

and implementation. The structure of

the

department mainly consists of the chief commissioner‘s office for PWDs, Rehabilitation
Council of India, National Trust for the Welfare of Persons with Autism, Cerebral Palsy,
Mental Retardation and Multiple Disabilities, Composite Rehabilitation Centers and 199
District Disability Centers. Apart from these the Department‘s two public sector enterprises
viz. ALIMCO & NHFDC are involved with aids and assistive devices and providing financial
assistance for economic empowerment of the PWDs. There are a lot of initiatives taken by
the government, but all these lacks improvement and wellbeing of PWDs. The schemes of
govt. provided better rehabilitation services, education, vocational training , economic
strengthening etc. whereas the condition of disability still miserable. According to the 2001
census, out of the total PWDs, 75% of them live in rural areas, 45% of them are literate,
likewise only 34% are employed. Interestingly the budget analysis by NCPEDP found that
India spent only 0.09% of its GDP on culative measures of disability. The large mass of
disability are kept away from their rights due to lack of awareness and willingness. In this
modern technological era, different technologies are coming forth to improvise in this sector,
but only few of them benefitted with this. Meanwhile, advancement of modern technology

can also provide them with ample opportunities & facilities to uplift their standard not only in
the path of garnering

proper education, but also provide them with exclusive

communication (transportation) facilities in their day to day life. So the authorities must
ponder over this aspect of providing modern technological assistance for their security &
sustenability, general speaking, to legislate different rehabilitation policies could not provide
quality of life to the disable. Similarly, there are different provisions to strengthen the
economic aspect such as disable pension scheme, loan provisions from public sector banks
with less interest amount. Practically, all these are futile for improving their quality of life.
However , the economic condition discussed here is very important as disability and poverty
are complimentary to each other. Therefore, most of the disabled are deprived of all the
opportunities for social security & economic development .
The greatest challenge for the government is the achievement of accessibility, inclusion and
empowerment for persons with disabilities. It is true that government cann‘t accomplish this
task alone while we all involve in reformation.
The reformative measures include the following:
i.

Changing the attitude towards the disable.

ii.

Encouraging the disable to overcome their limitation.

iii.

Infusing self esteem & self confidence.

iv.

Improving the knowledge & skills of them.

v.

Motivating various employers to create opportunity for PWDs.

vi.

Mobilizing the voluntary sector to actively participate in the capacity building
programme & rehabilitation and empowerment for PWDs.

vii.

Providing social security systems and other arrangements for making PWDs live with
dignity.

viii.

Providing appropriate aids& appliances at low cost to increase their accessibility.

ix.

Inclusion of PWDs for better policy formulation, monitoring & implementation.

x.

Creating environment disable friendly.

Our tradition and conscience say that proper care with lots of affection should be put to the
disable. But we lack in this respect here. Honestly speaking these invisible minority get only
a minuscule space in the mind space of policy makers and decisions makers along with us.
Therefore, we should be more concerned about the aspect of sharing their joys & sorrows
with open heart and include them in the social mainstream with their upliftment in mind.

The author can be contacted at lagnajit007@yahoo.com
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However, case reports should not draw conclusions about the effects of an intervention. To be accepted they should be of
broad interest and should be more than just citing a case scenario to illustrate or justify opinion.
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