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ABSTRACT

OBJECTIVE:  To determine the physiotherapists' approach regarding spasticity 
measurement scales in patients with upper motor neuron syndrome.

METHODS: This cross-sectional study was conducted in different hospitals of 
Karachi from January 2018 to June 2018. One hundred physiotherapists with an 
interest in the neurological rehabilitation were enrolled using convenience-
sampling technique. After taking written informed consent, a questionnaire 
comprising of close-ended questions was distributed among the participants. 
Extraction sheet was used to extract the recorded response; later was analyzed 
using SPSS v 21.0.

RESULTS: Out of 100 physiotherapists, 90 responded (response rate of 90%), 
where 60 (66.6%) participants were males and 30 (33.3%) were female. Fifty-five 
(61.11%) participants responded that they use assessment scale of tone for 
shoulder complex, seven (7.78%) used biomechanical approaches, five (5.56%) 
used neurophysiological, three (3.33%) use both biomechanical as well as 
neurophysiological approach for the assessment of tone in shoulder complex and 
twenty (22.22%) did not use any measurement scale. Out of 55 participants using 
any assessment scale, twenty (36.4%) used Modified Ashworth Scale (MAS), 
while rest of thirty-five (63.6%) used three grade muscle tone scale with different 
combination: mild/moderate/severe by twenty (36.4%); flaccid/normal/spastic by 
five (9.1%), and +/++/+++ by ten (18.1%) participants. 

CONCLUSION: Majority of participants in this study use unreliable assessment 
tools for the assessment of tone in upper motor neuron syndrome. They need to 
be encouraged to use valid and reliable tools for assessment.

KEY WORDS: Upper neuron motor syndrome (Non-MeSH), Spasticity scales 
(Non-MeSH), Physiotherapists' approach (Non-MeSH), Measuring Scales 
(MeSH).
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stretch reflexes (muscle tone) with 
exaggerated tendon jerks (phasic 
stretch reflex) resulting from hyper 

8-9excitability of the stretch reflex.  In 
spasticity, the shoulder joint is adducted 
tightly against the chest wall and 
internally rotated; the spastic adductors 
and internal rotators of the shoulder can 
severely affect the functional abilities of 

8patients.  In post stroke upper limb 
spasticity, 75% of patients experience 

9 - 1 0pa in  in  the  shou lder  g i rd le .  
Measurement of spasticity is important 
because it determines the effectiveness 

1 1of any treatment intervention.  
Nowadays, the nature of spasticity, its 
underlying mechanism and its relevance 
to  c l i n i ca l  prac t i ce  a re  w ide ly 

1 2  invest igated and debated. The 
treatment of spasticity is a central part 
of the clinical management of patients 
with UMN syndrome and considerable 
resources are still used to develop and 
enhance the anti-spasticity treatment 
protocol. It is very important to 
establish diagnosis, prognosis and 
planning of  treatment.  Without 
measuring outcomes after any clinical 
intervention, it would be impossible to 
decide when to modify the treatment 

13,14protocol.  Although, clinical scales 
offer a form of quantitative information 
and have been used in a number of 
clinical studies, they are still limited by 
poor reliability and low sensitivity to 

14slight variation in spasticity.

Spasticity in the shoulder joint is a very 
distressing factor that may cause soft 
tissue changes, contractures, pain and 
may cause limited arm functions. The 
majority of research publications 
concern the assessment of spasticity in 

15the knee, ankle and elbow joints.  
However, spasticity at the shoulder joint 
has not been considered in the majority 

INTRODUCTION

pasticity results from a number of Supper motor neuron (UMN) lesions 
and has both diagnostic and therapeutic 
significance. UMN syndrome is a 
general term used to describe patients 
w i th  abnorma l  motor  funct ion 
secondary to lesions of cortical, sub-

1cortical, or spinal cord structures.  In 
UMN syndrome, the shoulder complex 
is open to spasticity or flaccidity, 

s u b l u x a t i o n ,  l o s s  o f  m u s c u l a r 
coordination, soft tissue rupture, 
altered sensation, frozen shoulder, 
abnormal patterns of muscle activation 

2-4and pain. A relatively minor problem in 
the shoulder joint may seriously impair 
the pat ients '  ab i l i ty  to  ach ieve 
independence in everyday activities 
such as feeding, dressing, transfer, and 

5-7wheel chair ambulation.  The spasticity 
is 'a motor disorder characterized by a 
velocity dependent increase in tonic 
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experience of at least 02 years in dealing 
neurological patients were included in 
the study; however, the physical 
therapists denying taking part in study 
or filled an incomplete from were 
excluded. A pre-validated questionnaire 
was self-administered. The performa 
was designed to explore participants' 
demographic details: age, qualifications, 
place of work clinical experience, and 
included questionnaire which had 
closed ended questions related to 
participants' clinical work including 
assessment tools of spasticity in the 
upper motor neuron syndrome. Mean, 
frequency and percentage were 
calculated for all the variables. Statistical 
analysis was performed by using SPSS 
software package version 21.

RESULTS

Out of 100 physiotherapists, 90 
responded with a response rate of 90%. 
Out of 90 participants, finally included in 
study, 60 (66.6%) were males and 30 
(33.3%) were females. Mean age of 
participants was 37.13±4.849 years. 
Fifty (55.6%) participants had working 
experience of 11 to 20 years with 
neurological patients, while 40 (44.4%) 
had experience between 2 to 10 years.

Table I represents used of assessment 
scale for the measurement of spasticity 
in upper motor neuron syndrome, in 
which 55 (61.1%) used scale for 
assessment. 

The types of scale used for the 
assessment of tone are given in Table II, 

which shows that three-grade muscle 
tone scale (mild/moderate/severe) and 
Modified Ashworth Scale (MAS) was 
used by 20 (36.4%) participants each.

DISCUSSION

According to the findings of our study, 
majority of the physiotherapist had 
more than 10 years' experience of 
managing neurological patients and 
three-grade  musc le  tone  sca le 
(mild/moderate/severe) and Modified 
Ashworth Scale (MAS) the most 
common ly  used  sca les  for  the 
measurement of spasticity. These 

11,17results are similar to previous studies  
but “three-grade” scales have shown 
poor reliability as the majority of 
physiotherapists are using these scales, 
it is easy to transfer the information 

18between the therapist and clinics.  It is 
still not clear that how physiotherapists 
apply this scale to their patients. 
Participants in this survey reported that 
they used observation and palpation 
methods to measure spast ic i ty. 
Although handling patient forms a basic 
part of assessment, it cannot be 
considered as measurement tool.

A major problem with this assessment 
method is that it does not appear as a 
recorded scale for the therapists and no 
documented evidence could be found 
that tested its reliability and validity. 
Only few participants used Modified 
Ashworth Scale although it has been 
used in the majority of clinical trials as a 
measure of spasticity. De Azevedo, et 

19al.  reported the reliability of the 
Modified Ashworth Scale for the elbow 
joint although believed that more 
appropriate statistical analysis is 
required to determine the reliability of 

2the scale. Another study ra ised 
questions about the validity and 

21-reliability of Modified Ashworth Scale.
22 14 Synnot, et al.  also raised the question 
about the practical use of the Modified 
Ashworth Scale and stated that it is 
difficult to grade a joint that has a 
minimal amount of tone that is present 
in more than half the available range. It is 
interesting that no participants used the 
Modi f ied Tardieu Sca le  for  the 
assessment of tone in the shoulder 
complex. Although, recent studies 
suggested that Modified Tardieu Scale is 
more reliable than Modified Ashworth 
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of research papers. Spasticity is found to 
be a major contributor of contracture in 

16the stroke population. Another study 
pointed out that in his survey the 
majority of healthcare professionals 
agreed that the measurement of 

17spasticity is important.  This study was 
c o n d u c t e d  t o  d e t e r m i n e  t h e 
physiotherapists' approach for the 
assessment of spasticity at the shoulder 
joint and outline specific techniques 
used by physiotherapists dealing 
patients with upper motor neuron 
syndrome.

METHODS

This cross-sectional study was initiated 
after taking approval from Institutional 
Ethical Review Committee (IERC) of 
Isra Institute of Rehabilitation Sciences, 
Isra University, Karachi Campus and a 
sample of 100 physical therapists were 
enrolled conveniently. The study was 
conducted from January 2018 till June 
2018. After taking informed written 
consent, data was collected from 
different hospitals and physical therapy 
clinics of Karachi i.e., Al-Tibri Medical 
Col lege & Hospita l ,  Al-Mustafa 
Hospital, Mamji Hospital, Trauma 
Centre, Rabia Moon Institute of 
Neurosciences & Rehabilitation, The 
Doctor ' s  P laza  Cl in ic ,  A l -Sehat 
Rehabilitation Clinic and Dr. Ikram Baig 
Chughtai Physiotherapy Clinic. The 
sample size of this study was 100 based 
on al l  avai lable physiotherapists 
conveniently. The participants aged 
between 25-50 years and having 

TABLE I: ASSESSMENT SCALE USED FOR THE MEASUREMENT OF 
SPASTICITY IN UPPER MOTOR NEURON SYNDROME (N=90)

61.1

5.6

7.8

3.3

22.2

55

5

7

3

20

Percentage

Scales of tone assessment

Neurophysiological assessment tools for tone assessment

Biomechanical assessment tools for tone assessment

Both neurophysiological and biomechanical assessment tool

Did not use any scales for assessment

Frequency Variables

TABLE II: TYPES OF SCALES USED FOR THE ASSESSMENT 
OF TONE (N=55)

36.4

9.1

18.1

36.4

20

5

10

20

Percentage

Three grade muscle tone scale (Mild / Moderate / Severe)

Three grade muscle tone scale (Flaccid / Normal / Spastic)

Three grade muscle tone scale (+ / ++ / +++)

Modified Ashworth Scale (MAS)

Frequency Variables



0740-3. 

6. Fotiadis F. Grouios G. Ypsilanti A. 
Hatz inkolaou K.  Hemip leg ic 
shoulder syndrome: possible 
underlying neurophysiological 
mechanisms.  Phys  Ther Rev 
2005;10(1):51-8. DOI: 10.1179/ 
108331905X43445.

7. Watkins CL, Leathley MJ, Gregson 
JM, Moore AP, Smith TL, Sharma 
AK. Prevalence of spasticity post 
s t r o k e .  C l i n  R e h a b i l 
2002;16(5):515-22. DOI: 10.1191/ 
0269215502cr512oa.

8. Weidner N, Rupp R, Tansey K. 
Neurological aspects of spinal cord 
injury. 1st ed. Switzerland; Springer 
International Publishing:2017. 
[Accessed on: August 18, 2018]. 
Available from URL: https://www. 
springer.com/gp/book/9783319462
912. 

9. Pizzi A, Carlucci G, Falsini C, 
Verdesca S, Grippo A. Evaluation of 
upper-limb spasticity after stroke: A 
clinical and neurophysiologic study. 
A r c h  P h y s  M e d  R e h a b i l 
2005;86(3):410-15. DOI: 10.1016/ 
j.apmr.2004.10.022.

10. Bavikatte G, Gaber T. Approach to 
spasticity in General practice. Brit J 
Med Pract 2009;2(3):29-34. 

11. Blanchette AK, Demers M, Woo K, 
Shah A, Solomon JM, Mullick AA, et 
al. Current practices of physical and 
occupational therapists regarding 
s p a s t i c i t y  a s s e s s m e n t  a n d 
t r e a t m e n t .  P h y s i o t h e r  C a n 
2017;69(4):303-12. DOI: 10.3138/ 
ptc.2016-54

12. Li S. Spasticity, motor recovery, and 
neural plasticity after stroke. Front 
Neurol 2017;8:120. DOI: 10.3389/ 
fneur.2017.00120.

13. Fridén J, Lieber RL. Spastic muscle 
cells are shorter and stiffer than 
normal cells. Muscle Nerve 2003; 
27(2):157-64. DOI: 10.1002/ mus . 
10247

14. Synnot A, Chau M, Pitt V, O'connor 
D, Gruen RL, Wasiak J, et al. 
Interventions for managing skeletal 
m u s c l e  s p a s t i c i t y  f o l l o w i n g 
traumatic brain injury. Cochrane 
Database  Sy s t  Rev  2017 ;11 : 

119KMUJ 2020, Vol. 12  No. 2

PHYSIOTHERAPISTS' APPROACH REGARDING SPASTICITY MEASUREMENT SCALES IN PATIENTS WITH UPPER MOTOR NEURON SYNDROME

neurophysiological approaches and 
complex instruments are generally not 
used by the therapists in the clinics. 
Physiotherapists largely use relatively 
simple and easy outcome tools for 
a s s e s s m e n t .  T h e y  n e e d  t o  b e 
encouraged to use valid and reliable 
tools for assessment.
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It is evident that there is a difference in 
the research work carried out by the 
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24physiotherapists working in the clinics.  
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neural complications associated with 

25spasticity.  The results of this study are 
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majority of physiotherapists are using 
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CONCLUSION

A high frequency was recorded for The 
study concludes that majority of 
physiotherapists are using unreliable 
assessment tools for the assessment of 
tone in upper motor neuron syndrome. 
B i o m e c h a n i c a l  a p p r o a c h e s , 
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