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ABSTRACT 

 
The purpose of the study was to evaluate response 

of postural control and balance in patients 

suffering from multiple sclerosis. Thirty subjects, 

of both sexes, their age ranged from 30 to 40 years 

shared in this study and were assumed into two 

equal groups, the first group (GI) included normal 

subjects and the second group (GII) included 

patients suffering from multiple sclerosis. 

Assessment was done by Biodex balance system via 

the dynamic balance test which including 

anteroposterior, mediolatoral and overall stability 

index, this study was carried out at the physical 

therapy department of Benha teaching hospital. 

Group II was trained for two months. The results 

revealed that there was no significant difference 

between the balance parameters in the second 

group post treatment than pre treatment (P > 

0.05), this indicates that there was no improvement 

in balance in GII after receiving the balance 

training program. It could be concluded that 

performing balance training program did not 

improve balance in subjects suffering from 

multiple sclerosis. 

Key words: Postural control, Balance, Biodex 

balance system and Multiple sclerosis. 

 

INTRODUCTION 

 

ultiple sclerosis (MS), also known 

as disseminated sclerosis is 

an inflammatory disease in which 

the insulating covers of nerve cells in 

the brain and spinal cord are damaged
3
. The 

name multiple sclerosis refers to scars (sclerae 

known as plaques or lesions) particularly in 

the white matter of the brain and spinal cord
10

. 

This damage disrupts the ability of parts of the 

nervous system to communicate resulting in 

wide range of signs and symptoms including 

physical, mental and sometimes psychiatric 

problems
8
. 

Multiple sclerosis takes several forms, 

with new symptoms either occurring in 

isolated attacks (relapsing forms) or building 

up over time (progressive forms) between 

attacks, symptoms may go away completely; 

however, permanent neurological problems 

often occur, especially as the disease 

advances
20

. 

The cause of MS is not clear; the 

underlying mechanism is thought to be 

either destruction by the immune system or 

failure of the myelin producing cells. Proposed 

causes for this include genetics and 

environmental factors such as infections
19

.
 
MS 

is usually diagnosed based on the presenting 

signs and symptoms and the results of 

supporting medical tests .There is no known 

cure for multiple sclerosis. Treatments attempt 

to improve function after an attack and prevent 

new attacks
16

. 

Symptoms of multiple sclerosis  occur in 

two main patterns initially; either as episodes 

of sudden worsening that last a few days to 

months (called relapses, exacerbations, bouts, 

attacks, or flare-ups) followed by improvement 

(85% of cases) or as a gradual worsening over 

time without periods of recovery (10-15% of 

cases)
9
. 

Balance is controlled on the basis of 

afferent  information from the somatosensory, 

visual and vestibular systems. All these  

systems are often affected in the presence of 

MS
1
. The somatosenory system is the biggest 

contributor of feedback for postural control. 

This sensory system is composed of several 

different muscle, joint, and cutaneous 

mechanoreceptors
11,12

. 

 

MATERIAL AND METHODS 

 

Patients population: 

Thirty volunteer subjects (16 males and 

14 females) shared in this study. The normal 

group (GI) consisted of fifteen subjects; they 

have no past history of any musculoskeletal 

problems, matched in age, sex, weight, height 

and socio-economic level. The study group 

(GII) consisted of fifteen patients suffering 

from multiple sclerosis. The age of both 

groups was 30 - 40 years. 

 

M 
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Equipment: 

Biodex balance system 

Is a balance screening and training tool. 

It consists of a movable balance platform, 

which provides up to 20 degree of surface tilt 

in a 360 degree range. The stability levels 

available by the system range from a 

completely firm surface (stability level 8) to a 

very unstable surface (stability level 1)
14

. The 

computer analyze the patient movements and 

determine in which directions the patient 

desire to move or is having difficulty moving. 

The dynamic balance test parameters include 

a- Anterior posterior (AP) stability index (SI): 

represent the patient's ability to control their 

balance in front to back directions. 

b- Mediolateral (ML) stability index: represent 

the patient's ability to control their balance 

from side to side. 

c- Overall (OA) stability index: represent the 

patient's ability to control their balance in all 

direction. 

High values represent less stability in all 

indices of the system. 

Balance training program 

The Biodex training program was 

performed in standing position as well as 

testing. The subject was instructed to focus on 

the visually feedback screen directly in front 

of him and attempt to maintain the cursor at 

the center of the screen while standing on the 

unstable platform (stability level six). The 

treatment session repeated three times weekly 

for two months
14

. 

 

RESULTS 

 

By using the paired t test (OA, AP and 

ML stability index) at two levels of stability 

eight and six during the dynamic balance test. 

Reassessment was done for the study 

group at two levels of stability eight and six 

and then compared with the control group post 

treatment. 

 

 
Table (1): Stability indices for the normal group at stability level eight and six. 

SI 
Level eight Level six 

Mean ± SD Mean ± SD 

OA 3.35 ± 1.12 3.57 ± 1.17 

AP 2.82 ± 1.11 2.96 ± 1.15 

ML 2.14 ± 0.732 2.42 ± 0.714 

SI: Stability Index, OA: Overall stability, AP: Anteroposterior stability, ML: Mediolateral stability 

 

 
Table (2): Stability indices for the study group at stability level eight. 

SI 
Mean ± SD 

t value P value Level of significance 
Pre Post 

OA 11.406 ± 1.44 11.306 ± 1.43 0.001 P > 0.05 Not significant 

AP 9.39 ± 1.25 9.28 ± 1.20 0.001 P > 0.05 Not significant 

ML 8.39 ± 1.14 8.29 ± 1.11 0.000 P > 0.05 Not significant 
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Fig. (1): Stability indices for the study group at stability level eight. 
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Table (3): Stability indices for the study group at stability level six. 

SI 
Mean ± SD 

t value P value Level of significance 
Pre Post 

OA 11.73 ± 1.39 11.58 ± 1.32 0.006 P > 0.05 Not significant 

AP 9.6 ± 1.2 9.52 ± 1.22 0.002 P > 0.05 Not significant 

ML 8.6 ± 1.1 8.47 ± 1.07 0.000 P > 0.05 Not significant 
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Fig. (2): Stability indices for the study group at stability level six. 

 
Table (4): Comparison between stability indices for the study and control groups pre treatment at stability 

level eight. 

Stability Index (SI) Mean ± SD t value P value Significance 

OA 
Study group 11.4 ± 1.44 

0.00 P<0.05 Significant 
Control group 3.35 ± 1.12 

AP 
Study group 9.39 ± 1.25 

0.00 P<0.05 Significant 
Control group 2.82 ± 1.11 

ML 
Study group 8.39 ± 1.14 

0.00 P<0.05 Significant 
Control group 2.14 ± 0.73 
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Fig. (3): Stability indices for the study and control groups pre treatment at stability level eight. 

 
Table (5): Comparison between stability indices for the study and control groups pre treatment at stability 

level six. 

SI Mean ± SD t value P value Significance 

OA 
Study group 11.73 ± 1.39 

0.000 P<0.05 Significant 
Control group 3.57 ± 1.17 

AP 
Study group 9.6 ± 1.23 

0.000 P<0.05 Significant 
Control group 2.9 ± 1.15 

ML 
Study group 8.6 ± 1.1 

0.000 P<0.05 Significant 
Control group 2.4 ± 0.71 
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Fig. (4): Stability indices for the study and control groups pre treatment at stability level six. 

 
Table (6): Comparison between stability indices for the study and control groups post treatment at stability 

level eight. 

Stability Index (SI) Mean ± SD t value P value Significance 

OA 
Study group 11.3 ± 1.44 

0.000 P<0.05 Significant 
Control group 3.35±1.12 

AP 
Study group 9.28  ± 1.2 

0.000 P<0.05 Significant 
Control group 2.82±1.11 

ML 
Study group 8.29  ± 1.1 

0.000 P<0.05 Significant 
Control group 2.14 ±0.7 
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Fig. (5): Stability indices for the study and control groups post treatment at stability level eight. 

 
Table (7): Comparison between stability indices for the study and control groups post treatment at stability 

level six. 

Stability Index (SI) Mean ± SD t value P value Significance 

OA 
Study group 11.58 ± 1.32 

0.000 P<0.05 Significant 
Control group 3.57 ± 1.17 

AP 
Study group 9.52 ± 1.22 

0.000 P<0.05 Significant 
Control group 2.96 ± 1.15 

ML 
Study group 8.47 ± 1.07 

0.000 P<0.05 Significant 
Control group 2.42 ± 0.68 
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Fig. (6): Stability indices for the study and control groups post treatment at stability level six. 
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DISCUSSION 

 

Little literature exposed to the point of 

evaluation of postural control and balance in 

patients suffering from multiple sclerosis and 

study the effect of balance training program on 

these types of patients, so from this point the 

need of our study has been derived and 

established. 

No Significant difference was reported 

when comparing the pre and post treatment 

mean values of all measured balance variables 

of the study group indicating that there is no 

improvement in postural control and balance 

in patients suffering from multiple sclerosis. 

The elevated stability indices of the 

dynamic balance test at both stability levels 

eight and sixth in the pre treatment results of 

the study group could be attributed to muscles 

weakness. In addition to limited joint mobility 

and sensory problem in the form of reduced 

somato sensation especially in patients 

suffering from multiple sclerosis and this 

finding matching with the results of pilot study 

done by (Freeman and Allison, 2004)
4
. 

The significant disturbed standing 

balance seen in the present study which was 

reported by elevated stability indices values 

might result from impaired sensation from 

receptors in the planter aspect of the foot. This 

came in agreement with Karst et al., 2005
7
 

who reported that, sensory problem can disrupt 

postural control by affecting the subject ability 

to adapt sensory inputs to changes in task and 

the environmental demands and also by 

preventing the development of accurate 

internal models of the body for the postural 

control. 

The findings of the current study could 

be confirmed by the study of Thoumie et al., 

2005
17

 who said that in patients with 

somatosensory deficits, there was significant 

delay in muscle response latencies in response 

to platform perturbations and in ability to 

modulate response amplitudes in relation to 

stimulus size. 

Finlayson et al., 2006
2
 reported that 

deficits related to standing balance in the 

multiple sclerosis patients might be due to 

reduced  sensation, distorted proprioception of 

the lower limb, decline in the muscle strength 

of the lower limb, decline in the muscle 

endurance that may affect their ability to 

maintain balance in addition to limited joint 

mobility. 

A person with sensory loss as multiple 

sclerosis does not receive normal sensory input 

from the sensory receptors in the feet and 

ankles or from visual and vestibular systems. 

If there is significant sensory loss the person 

will be unable to adjust easily to changes in 

the support surface during tasks such as 

walking on grass uneven surfaces and even 

walking in shoes with soft soles
13,15,18

. 

Frzovic et al ., 2000
6
 stated that people 

with MS whose balance control systems are 

affected, often adopt a slower gait speed, 

wider standing base of support, increased 

double stance time and reduction in ankle 

range and ankle muscle activation during 

walking. 

The visual system including the retina, 

optic nerve, chiasm, post chiasmal pathways, 

the visual sensory cortices and their 

connections  may be damaged by the MS 

disease process. A number of common ocular 

deficits experienced by people with MS 

include optic neuritis, visual field defects, and 

saccadic eye movement
1,5

. 

It can be concluded that performing 

balance training program  does not improve 

balance in subjects suffering  from multiple 

sclerosis. 

 

REFERENCES 

 
1- Agostoni, E., Frigerio, R. and Protti, A.: 

Controversies in optic neuritis pain diagnosis. 

Neurol Sci; 26(Suppl. 2): s75-s78, 2005. 

2- Finlayson, M., Peterson, E. and Cho, C.: Risk 

factors for falling among people aged 45 to 90 

years with multiple sclerosis. Arch Phys Med 

Rehabil; 87(9): 1274-1279; quiz 87, 2006. 

3- Foster, H.D.: What really causes of multiple 

sclerosis . Victoria, BC:Trafford Publishing, 

2003. 

4- Freeman, J. and Allison, R.: Group exercise 

classes in people with multiple sclerosis: a 

pilot study. Physiother Res Int.; 9(2): 104-107, 

2004. 

5- Frohman, E.M., Frohman, T.C. and Zee, D.S.: 

The neuro-ophthalmology of multiple 

sclerosis. Lancet neurol; 4(2): 111-121, 2005. 

6- Frzovic, D., Morris, M.E. and Vowels, L.: 

Clinical tests of standing balance: performance 



Response of Postural Control to Balance Training Program in 

Patients with Multiple Sclerosis 

 

82 

 

of persons with multiple sclerosis. Arch Phys 

Med Rehabil; 81(2): 215-221, 2000. 

7- Karst, G., Venema, D. and Roehrs, T.: Center 

of pressure measures during standing tasks in 

minimally impaired persons with multiple 

sclerosis. J Neurol Phys Ther; 29(4): 170-180, 

2005. 

8- Khorchid, A., Fragoso, G., Shore, G. and 

Almazan, G.: Catecholamine-induced 

oligodendrocyte cell death in culture is 

developmentally regulated and involves free 

radical generation and differential activation of 

caspase-3. Glia, 40(3), 283-299, 2002. 

9- Martin, C.L., Phillips, B.A. and Kilpatrick, 

T.J.: Gait and balance impairment in early 

multiple sclerosis in the absence of clinical 

disability. Mult Scler; 12(5): 620, 2006. 

10- Murray, T.J.: Multiple sclerosis: The history of 

a disease. New York: Demos Medical 

Publishing, 2005. 

11- Peterka, R.J.: Sensorimotor integration in 

human postural control. J Neurophysiol; 88(3): 

1097-1118, 2002. 

12- Ramdharry, G.M., Marsden, J.F. and Day, 

B.L.: De-stabilizing and training effects of foot 

orthoses in multiple sclerosis. Mult Scler; 

12(2): 2006. 

13- Rougier, P., Faucher, M. and Cantalloube, S.: 

How proprioceptive impairments affect quiet 

standing in patients with multiple sclerosis. 

Somatosens Mot Res; 24(1–2): 41-51, 2007. 

14- Rozzi, S., lephartS, Sterner, R. and 

Kuligowski, I.: Balance training for persons 

with functionally unstable ankles.JOSPT, 

29(8):478-486, 1999. 

15- Shumway-Cook, A. and Wollacott, M.: 

Postural control in normal human. Physiother, 

11(4): 32-33,  2001. 

16- Soyuer, F., Mirza, M. and Erkorkmaz, U.: 

Balance performance in three forms of multiple 

sclerosis. Neurol Res 2006. 

17- Thoumie, P., Lamotte, D. and Cantalloube, S.: 

Motor determinants of gait in 100 ambulatory 

patients with multiple sclerosis. Mult Scler; 

11(4): 485-491, 2005. 

18- Thoumie, P. and Mevellec, E.: Relation 

between walking speed and muscle strength is 

affected by somatosensory loss in multiple 

sclerosis. J Neurol Neurosurg Psychiatry; 

73(3): 313-315, 2002. 

19- Wilcoxon, J.S. and Redei, E.E.: Thyroid 

function and thyroid hormones in patient with 

multiple sclerosis. American Journal of 

Physiology, Endocrinology and Metabolism, 

287(2): E318-326, 2004. 

20- Zychwardowska, E.: Blood levels of selected 

hormones in patients with multiple sclerosis. 

Medical Science Monitor, 7(5): 1005-1012, 

2001. 

 

 

 الملخص العربي
 

  المتعددالأنسجة مرضى تصلب في للاتزان تدريبي القوام لبرنامج فياستجابة التحكم 
 

 ومن 16من الذكور )شارك فً البحث ثلاثون شخصا . المتعدد الأنسجةٌهدف البحث إلى دراسة تأثٌر برنامج الاتزان على مرضى تصلب 
 سنة   40 إلى 30 شخصا وٌتراوح عمرهم من 15المجموعة الأولى من الأصحاء وعددهم . تم تقسٌمهم إلى مجموعتٌن  ( .14النساء 

تم إجراء .  سنة 40 إلى 30 شخصا ونفس الفئة العمرٌة من 15 المتعدد وعددهم الأنسجةبٌنما تتكون المجموعة الثانٌة من مرضى تصلب 
 بالمستشفى وتم قٌاس معامل الاتزان فً كلا الأعصاب بالمشاركة مع قسم التعلٌمً بمستشفى بنها الطبٌعًالدراسة فً قسم العلاج 

أثبتت النتائج وجود نقص فً معدل الاتزان فً مجموعة . المجموعتٌن قبل الدراسة وبعد تطبٌق البرنامج العلاجً والذي استمر لمدة شهران 
.     بعد تطبٌق البرنامج العلاجً لمدة شهرانالاتزان تحسن فً معدلات أي المتعدد مقارنة بالأصحاء كما أنة لم ٌحدث الأنسجةمرضى تصلب 

 

 


