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The Swami Vivekanand National institute of Rehabilitation Training and Research is one of the most 

prestigious and premier institute in the field of locomotor rehabilitation, under the Department of 



Disability Affairs, Ministry of Social Justice and Empowerment, Government of India. It is situated in 

Olatpur at the banks of holy river Prachi, a remote village in the Cuttack district of Odisha state. This 

institute is rendering services in the field of locomotor disability since 1975. Moreover the institute 

has taken the responsibility towards development of human resources and public services to the 

persons with disabilities in consultation with Physical Medicine and Rehabilitation, Occupational 

Therapy, Physiotherapy, Prosthetics and Orthotics, Clinical Psychology, Speech and Hearing, Social 

work and vocational counseling. The institute conducts a series of specialized Bachelor and Master 

Degree courses under the affiliation of Utkal University: Bachelor of Physiotherapy (4.6 years 

duration), Bachelor of Occupational Therapy (4.6 years duration), Bachelor of Prosthetics and 

Orthotics (4.6 years duration), Master of Physiotherapy (2 years duration), Master of Occupational 

Therapy (2 years duration), DNB (PMR) and many periodical seminars and workshops. 

The institute has a good infra-structure for direct sample testing and its value based research work is 

also acclaimed nationally and inter-nationally. Moreover the design of modular prosthesis developed 

by SVNIRTAR has been dedicated to the whole nation by the then president of India. SVNIRTAR is a 

good knowledge hub for researchers, educators and practitioners for enquiring a new quest of lives 

through advancement of technology.     

 

  



Journal of Rehabilitation 

General Information 

About this journal 

Journal of Rehabilitation (JOR) is the official journal of the Swami Vivekanand National Institute of Rehabilitation Training 

and Research (SVNIRTAR). The main objective of the journal is to promote multidisciplinary practice in the field of 

rehabilitation by collaborating with academicians, clinicians, researchers and educators from India and abroad. JOR is 

dedicated to the publication of research activities undertaken by the various departments of SVNIRTAR to foster education, 

research and professionalism in the field of rehabilitation of persons with disabilities. The journal is also open to 

publication of review articles, rehabilitation education articles, interesting case reports, rehabilitation teaching 

methodologies, special articles, commentary in the field of disability and letters to the editor. JOR is published biannually in 

January and July. The journal will be indexed shortly. 

Subscription Information 

Annual subscription rate outside SVNIRTAR 

Institutional Rs.1200  
Personal Rs. 800 
Prices include postage. 
 

Copyright 

The entire contents of the JOR are the property of SVNIRTAR. The contents of the journal shall be used by third parties 

after getting prior permission from the editor ςin-chief and by proper attribution of authorship. 

Permissions 

The interested persons / institutes may request permissions by writing to the editor at journalofrehabilitation@gmail.com 

Disclaimer 

The information and opinions presented in the JOR reflect the findings and views of the authors and not the journal or 

editorial board or the institute. Publication does not constitute endorsement of the interventions or views by the journal or 

institute. Readers are encouraged to self analyze the merits of the publications before applying to their individual practice. 

Address 

Editorial Office 

Dr.Patitapaban Mohanty, PhD, 
Associate Professor in Physiotherapy, 
SVNIRTAR, Olatpur, 
P.O.Bairoi, 
Cuttack Dt., Odisha ς 754010, 
India. 
 

 

JOURNAL OF REHABILITATION 

The official journal of Swami Vivekanand National Institute of Rehabilitation Training and Research 

July-December 2014 |Volume 1 | Issue 1 

mailto:journalofrehabilitation@gmail.com


Editor ςin-Chief 

Dr.Patitapaban Mohanty 

Editorial board members 

Dr.Pabitra Kumar Sahoo (Physical Medicine and Rehabilitation) 

Mrs.Monalisa Pattnaik (Physiotherapy) 

Mrs. Anurupa Senapati (Occupational Therapy) 

Mr.Srikant Moharana (Prosthetics and Orthotics) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

JOURNAL OF REHABILITATION 

The official journal of Swami Vivekanand National Institute of Rehabilitation Training and Research 

June-December 2014 |Volume 1 |Issue 1 



CONTENTS 

EDITORIAL 

ORIGINAL ARTICLES 

1 
 
 
 
2 
 
 
 
3 
 
 
 
4 
 
 
 
5 
 
 
 
6 
 
 
7 
 
 
8 
 
 
9 
 
 
10 
 
 
11 
 
 
12 
 
 
13 
 
 
 
 
14 
 
 
 

OPEN REDUCTION, FEMORAL SHORTENING AND DEGA  OSTEOTOMY FOR DEVELOPMENTAL 
DISLOCATION OF THE HIP IN CHILDREN BETWEEN 3-5 YEARS OF AGE 
 
 
EFFECT OF HANDLE TECHNIQUE AND SI INTERVENTION ON CHILDREN WITH AUTISM: A 

COMPARATIVE STUDY ς MRS. ANURUPA SENAPATI 

 
MECHANICAL NECK PAIN ς A COMPARISON BETWEEN TWO MANUAL THERAPY APPROACHES ς 

MR. G.SHANKAR GANESH, DR.PATITAPABAN MOHANTY, MRS. MONALISA PATTNAIK 

 
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 ς NITIKA KUMARI 
 
EFFECT OF VISUAL PERCEPTUAL TRAINING ON HAND DEXTERITY IN SPASTIC DIPLEGIC CEREBRAL 
PALSY ς MRS. PRAGYAN SINGH, MR.S.P.MOKASHI, MRS. ANURUPA SENAPATI 
 
 
LUNG FUNCTIONS IN PERSONS WITH CHRONIC LOW BACK PAIN AND ITS RELATION WITH 
DURATION AND SEVERITY - AMIT BARUAA,  MONALISA PATTANAIK, DR.PATITAPABAN 
MOHANTY 
 
EFFECT OF VESTIBULAR STIMULATION ON STANDING BALANCE IN SPASTIC DIPLEGIC CEREBRAL 
PALSY ς SHABNAM CHHETRI 
 
CORRELATION BETWEEN AGEING, LESION LOCATION, COGNITION AND PERCEPTION OF 
VERTICALITY WITH DYNAMIC BALANCE AND DISABILITY IN CHRONIC STROKE - ARPITA ANSU 
LAKRA 
 
EFFECTS OF TRICEP SURAE STRETCHING BY TS STRETCHING DEVICE IN SPASTIC CP DIPLEGICS ς 
ARUN KUMAR SATAPATHY 
 
EFFECT OF TRUNK MUSCLE TRAINING WITH STAR EXCURSION BALANCE TEST (SEBT) GRID IN 
PATIENTS WITH CHRONIC LOW BACK PAIN ς DEEPAK KUMAR CHHABRA 
 
EFFECT OF LOWER LIMB PASSIVE CYCLING MOVEMENT ON SPASTICITY IN PERSONS WITH 
STROKE ς JYOTI RANJAN SAHOO 
 
DISABILITY EVALUATION IN CHRONIC LOW BACK PAIN FROM THE PERSPECTIVE OF MINISTRY OF 
SOCIAL JUSTICE AND EMPOWERMENT, WHO AND OTHER DISABILITY MEASURES ς MANISHA 
SARAVAGI 
 
COMPARISION OF DYNAMIC CYCLING VS STATIC CYCLING ON ENDURANCE, BALANCE, AND 
WALKING ABILITY OF CHILDREN WITH CEREBRAL PALSY ς MESHRAM NISHITA HARSHAD 
 
 
 
IMPROVING THE PERFORMANCE OF THE GLUTEUS MAXIMUS IN THE CHILDREN WITH  CEREBRAL 
PALSY : A COMPARISON OF TWO STRENGTHENING TECHNIQUE ς VINAY KUMAR 

1 
 
 
 
21 
 
 
 
29 
 
 
 
44 
 
 
 
67 
 
 
 
75 
 
 
84 
 
 
97 
 
 
112 
 
 
129 
 
 
146 
 
 
158 
 
 
168 
 
 
 
 
178 
 
 
 
 
 
 
 
 

 



CASE REPORTS 

15         OSTEOCHONDROMA OF TALUS ς A CASE REPORT - Dr. Pabitra Kumar Sahoo                                                                    

189                                                                                               

16            CLINICAL IMPLICATION OF LIMB LENGTH DISCREPANCY IN STROKE:  A CASE STUDY ς Mr. AMIT KUMAR MANDAL    

194     

TECHNICAL REPORT 

17          QUALITATIVE ANALYSIS OF   SVNIRTAR FOUR-BAR KNEE MECHANISM AN UNDERSTANDING ς                                         

208 

               MR. SRIKANT MOHARANA 

18          SMART MATERIALS INSPIRING INNOVATION IN P & O FIELD ς Mr.S.K.Rout                                                                            

216 

REHABILITATION EDUCATION 

20           NEUROMOTOR PROSTHETICS ς A REVOLUTIONARY ERA IS UNDERWAY ς MS. PRIYANKA BEHERA                                   

224 

SPECIAL ARTICLES 

21          DISABILITY:  A REAL CONCERN OF INDIA ς MR.LAGNAJIT BEHERA                                                                                             

229 

 

  



 

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 ï 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 

 

 

 

 

 



Introd uction 

 

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, Pavlikôs 

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 1ï13 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 Pavlikôs harness of a mean of 5.6 months (range 3.5ï11 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, neckïshaft 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 centerïedge (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 neckïshaft 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 Severinôs 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 

neckïshaft 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 neckïshaft 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 



toSeverinôs 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 Mann-

Whitney 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 resultsð92% excellent and good clinical results and no poor clinical resultsðwere 

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) ( Wierusz-

Kozlowska 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 

neckïshaft 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) (OôBrien 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 ñhighò dislocations and ñolderò 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 .  

 

McKayôs 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 Trendelenburgôs sign 

 

III Fair Minimum pain; moderate stiffness; positive Trendelenburgôs sign 

 

IV  Poor Significant pain 

 

 

TABLE 4 .  

 

Severin Criteria for Evaluation of Radiographic Results Class Description 

 

CenterïEdge Angle (degrees) 

I Normal appearance >15 (5ï13 yrs) ,>20 (>14 years) 

 

II Mild deformity of the femoral head and neck or the acetabulum  >15 (5ï13 yrs), >20 (>14 

yrs) 



 

III Dysplasia or moderate deformity of the femoral head and neck or the acetabulum, or both , 

<15 (5ï13 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 

The first author can be contacted at sakti2663@yahoo.com and 99437742303 
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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 3
rd

 

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 ïB 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 ï 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 ó 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 over-

secretion of stress hormones adversely affects brain function, especially memory. Too much 

http://www.ncbi.nlm.nih.gov/pubmed?term=Baranek%20GT%5BAuthor%5D&cauthor=true&cauthor_uid=12463517


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 & Oôkeefe 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: Dif ferent 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 

diff  

Group-C Mean diff 

Speech/ language/ 

communication,  

8.3 4.8 4.3 

Sociability 9.5 6.2 4.2 

Cognitive/ sensory 

awareness 

8.8 6.6 4.7 

 Behaviour were analysed 

separately 

8.2 6.6 5 

 

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/ 

language/ 

communication, 

1418 2700 136 0.01 

Sociability 1422 2700 144 0.01 

Cognitive/ 

sensory 

awareness 

1435 2700 170 0.01 

 Behaviour  145 2700 190 0.01 

 

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 ïB and the group-C result the lowest. 

Graph-1 shows the mean difference of all four component of ATEC in all three group. 

 

 

 

 

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.  
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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 Mulliganôs 

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 ï 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 ïhoc 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 patientôs symptoms. Maitlandôs method 

would seem to have face validity (Tuttle, 2005). Reduced segmental movement is assumed to 

be associated with patientôs symptoms and this is true for neck pain (Dallô 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 physiotherapistsô 

clinical practice. The concept has its foundation built on Kaltenbornôs (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 (1966ïSeptember 1999) and CINAHL (1982ïSeptember 

1999) on-line databases, appropriate texts (Petty & Moore 1998; Mulligan 1999), and cross-

referencing of retrieved literature found no empirical evidence for the efficacy of cervical 

SNAGs, Literature on the efficacy of Mulliganôs techniques is lacking and dominated by 

descriptive or case report publications (Wilson 1994, 1997, 2001; Exelby 1995,1996, 2001; 

Vicenzino & Wright 1995; Hetherington 1996; OôBrien & 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 ï 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 ï 2-3 oscillations per second 

Intensity ï grade 1-IV. Depending upon the indication 

Frequency ï 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 ANALYS IS 

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 ïhoc 

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 

variable 

Effect for Time Effect for Group GroupxTime 

interaction 

Pain (VAS) 

  

F(1,28,0.05)=310

.173,P=.000 

F(1,28,0.05)=2.703

,P=0.111 

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

P=0.494 

 

 

 

 

 

 

Extension  F(1,28,0.05)=88.

914,P=0.000 

F(1,28,0.05)=1.245

, 

P=0.274 

F(1,28,0.05)=1.711

, 

P=0.201 

Side 

Flexion to 

F(1,28,0.05)=50.

716,P=.000 

F(1,28,0.05)=0.150

, 

F(1,28,0.05)=0.766

, 



R

O

M 

Left  

 

P=0.701 P=0.389 

Side 

Flexion to 

Right  

F(1,28,0.05)=33.

777,P=0.000 

F(1,28,0.05) 

=0.065,P=0.801 

F(1,28,0.05)=1.531

, 

P=0.226 

Rotation to 

Left 

 

F(1,28,0.05)=52.

090,P=0.000 

F(1,28,0.05)=0.102

, 

P=0.751 

F(1,28,0.05)=0.000

, 

P=0.984 

Rotation to 

Right 

 

 

F(1,28,0.05)=73.

673,P=0.000 

F(1,28,0.05)=0.023

, 

P=0.879 

F(1,28,0.05)=0.124

, 

P=0.727 

Neck Disability 

Index  

F(1,28,0.05)=99.

685,P=0.000 

F(1,28,0.05)=0.007

,P=0.935 

F(1,28,0.05)=2.182

,P=0.151 

 

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 ï 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 patientôs active 

physiological movement over-rides the obstruction and re-establishes correct alignment. The 

pre-injury joint tracking is re-established reasserting the ójoint memoryô 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 patientsô 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. 
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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 

final%20work/TOPIC%20GUIDE%20-%20Copy%20-%20Copy.pptx
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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 patientsô 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 patientôs 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 open-

ended 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: ñthe one thing they find most difficult to doò, 

and ñsomething they usually enjoyed but were unable to do because of their back pain.ò  On 

examining the response categories for inclusion within the Core Sets , addition of codes d 

920ñRecreation and leisureò and d 650 ñCaring for household objectsò 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 

patientôs 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 patientôs 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 patientsô problems, patientsô 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 ñBody Functions.ò 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 therapistsô 



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  
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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  

¾ The meaning condensation procedure was used for the analysis of data content 

¾ the interview transcripts were read through to get an overview of incorporated 

meaningful concepts 

¾ the text was divided into meaning units, and the dominating theme for this unit was 

determined 



¾ the specific concepts contained in the meaning units were identified 

¾ identified concepts were linked to the categories of the ICF by two health 

professionals. 

Frequency of responses collected 

RESULTS: Besides the most prominent aspect ñpain in low back and lower extremityò 

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 ñImmediate family (e310)ò as a relevant modifying environmental 

factor. The next most frequent environmental factor was ñDrugs (e1101)ò, 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 

MEANING%20CONCEPTS.pptx
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ñ... dard hone se jo kaam karna hai woh theek se nahi hota  hai ,kissi ne kuch kaam diya toh 

bhool jata hu....ò(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 

ñ If there is a challenge I feel I do not meet the challenge. I am anxious because I have lost 

confidence in myselfò(b 1522  Range of emotions, Patient No.30)  

ñ 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 huò (b 1522 Range of emotions, 

Patient No.23)  

ñ(...)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.ò( 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 Therapistôs 
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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 ñ Design, 

construction and building products and technology of buildings for public useò,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 óother professionalsô, 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 Multi- 

Centre 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 

Presentation5.pptx


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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TABLES AND GRAPHS: 

TABLE- I: 

NEW CODES(BODY FUCNTION) FREQUENCY(%) 

Attention Function 70 

Psychomotor control 80 

Memory Function 56.66 

Touch Function 50 

Sensation related to the Skin 83.33 

 

TABLE: II  

CODE(ACTIVITY AND 

PARTICIPATON) 

DESCRIPTION FREQUENCY (%) 

d230 Carrying out daily routine  53.33 

d350 Conversation 33.33 

 

 TABLE: III  

CODE(ENVIRONMENTAL 

FACTORS) 

DESCRIPTION FREQUENCY(%) 

e115 General products &technology for 

personal use in daily living 

83.33+ 

10- 

e 415 Extended Family members 20- 

e250 Sound  16.66- 

 

 



GRAPH-I : FREQUENCY OF PROBLEMS REPORTED IN BODY STRUCTURE:  

 

 GRAPH-II : FREQUENCY OF PROBLEMS REPORTED IN BODY FUNCTION   

 

 

 

 

GRAPH-III: FREQUENCY OF PROBLEMS REPORTED IN ACTIVITY AND 

PARTICIPATION  
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GRAPH-IV: FREQUENCY OF ENVIRONMENTAL FACILITATORS  

 

 

 

 

 

GRAPH-V: FREQUENCY OF ENVIRONMENTAL BARRIERS  
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GRAPH-VI: COMPARISON IN BODY STRUCTURE COMPONENT 

 

 

 

 

GRAPH-VII: COMPARISON IN BODY FUNCTION COMPONENT 
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GRAPH-VIII: COMPARISON IN CHAPTER-2 & 4 GENERAL TASKS AND 

DEMANDS;MOBILITY  

 

 

GRAPH- IX: COMPARISON IN CHAPTER-5 SELF CARE 
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GRAPH-X: COMPARSION IN CHAPTER-6 DOMESTIC LIFE 

 

 

 

 

 

GRAPH-XI: COMPARISON IN CHAPTER-7,8,9: INTERPERSONAL INTERACTION 

AND RELATIONSHIPS;MAJOR LIFE AREAS;COMMUNITY;SOCIAL;CIVIC LIFE 
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GRAPH-XII: COMPARISON IN ENVIRONMENTAL FACILITATORS 

 

 

 

 

GRAPH-XIII:  COMPARISON IN ENVIRONMENTAL BARRIERS 

0
10
20
30
40
50
60
70
80
90

INDIA

NORWAY

BRAZIL

UK

0
10
20
30
40
50
60
70
80
90

INDIA

NORWAY

BRAZIL



 

 

The first author can be contacted at nkinfiniti@gmail.com and 08763838843 
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