
 

 

          

     

 

 

 91/50/9011تاريخ پذيرش  50/50/9011تاريخ دريافت 

 

              

    

          EDSS=   –

BMI       

              

     (Repeated Measure)  (Manova)   SPSS˂P 

 

 P 

                  

                .

 

 

Email: naderfarahpour1@gmail.com 

       

  )CNS(       

         

            

                                                           
      

        

  

 

1 Multiple Sclerosis  
2. Relapsing–Remitting (RR) 
3. Primary-Progressive  
4. Secondary-Progressive (SP)  
5. Progressive-Relapsing (PR)  

         

         

     

        

       



 

 

        

disability status scaleExpanded      

    . 

 

     

        - 

      

     MS  

         

          

 )(     

        

            

       

      

 

          

        

      

Benedetti         

    MS  (2 ≥ EDSS)  

        

           

 

           

     MS    

          

          

        

   . 

    

        

         

         

 

                                                           
6 kinesio tape  

-

-

-

-

-

 

-

.

. 

        

        Kenso 

Kase         

      .     

         

   



 

 

         

          

         .

        

       

   .      

         

    

            

          

           

            

        

       

MS

  EDSS =

MS

Plug-in-gait

ViconT

HZ200Nexus

     

BMI     

                                                           
1 body mass index 



 

 

         

          

  

     BB 

TAP        % 

30        

          ) 

      

     

        30    

 .

     (Repeated 

Measure)     (Manova)  

 SPSS    .   

      . 

      

MS

P 

MS

MS

P

P

 

MS



 

 

MS 

step(m) 

stride(m)

 (s)

 (s) 

m/s)

step(m) 

stride(m)

 (s)

 (s)

m/s)

 

MS

Morris

MS

MS

Hamilton 

chung

Thoumie

                                                           
1- center of pressure  
2 -center of mass 

Gregory M

MS

nohpmohT 

-



 

 

  

         

 

    

     .

MS

 

References: 

1. Yang F, Qiao M, Su X, Lazarus J. Relative 

importance of physical and psychological factors to 

slowness in people with mild to moderate multiple 

sclerosis. Mult Scler Relat Disord 2019;27:81-90. 

2. Döring A, Pfueller CF, Paul F, Dörr J. Exercise in 

multiple sclerosis--an integral component of disease 

management. EPMA J. 2012;3(1):2. 

3. Cameron MH, Wagner JM. Gait abnormalities in 

multiple sclerosis: pathogenesis, evaluation, and 

                                                           
3- Pain control  

advances in treatment. Curr Neurol Neurosci Rep 

2011;11(5):507. 

4. Kalron A, Dvir Z, Givon U, Baransi H, Achiron A. 

Gait and jogging parameters in people with 

minimally impaired multiple sclerosis. Gait Posture 

2014;39(1):297-302. 

5. Eghlidi J, Kalantari M, Soltanpour H, Akbar-Fahimi 

M, Akbarzadeh A, Beladi MN, et al. Validity of the 

Persian version of Dynamic Gait Index (DGI-P) in 



 

 

individuals with multiple sclerosis. J Rehabil Med 

2017;6(2):11-8. 

6. Cotter J, Vithanage N, Colville S, Lyle D, Cranley 

D, Cormack F, et al. Investigating domain-specific 

cognitive impairment among patients with multiple 

sclerosis using touchscreen cognitive testing in 

routine clinical care. Front Neurol 2018;9:331. 

7. Mirshoja M-S, Pahlevanian A-A. The Relationship 

between Balance and Independence in Basic and 

Instrumental Activities of Daily Living of Patient 

with Multiple Sclerosis in Tehran. 2016. 

8. Skjerbæk AG, Boesen F, Petersen T, Rasmussen PV, 

Stenager E, Nørgaard M, et al. Can we trust self-

reported walking distance when determining EDSS 

scores in patients with multiple sclerosis? The 

Danish MS hospitals rehabilitation study. Mult Scler 

J 2019;25(12):1653-60. 

9. Khorshid Sokhangu M, Etemadifar M, Rahnama N, 

Rafie M. The Effect Of Neuromuscular Exercise On 

Balance And Motor Function In Woman With 

Multiple Sclerosis. J Urmia Univ Med Sci 

2018;29(5):362-71. 

10. Sacco R, Bussman R, Oesch P, Kesselring J, Beer S. 

Assessment of gait parameters and fatigue in MS 

patients during inpatient rehabilitation: a pilot trial. 

J Neurol 2011;258(5):889-94. 

11. Givon U, Zeilig G, Achiron A. Gait analysis in 

multiple sclerosis: characterization of temporal–

spatial parameters using GAITRite functional 

ambulation system. Gait Posture 2009;29(1):138-42. 

12. Tarakci E, Yeldan I, Huseyinsinoglu BE, Zenginler 

Y, Eraksoy M. Group exercise training for balance, 

functional status, spasticity, fatigue and quality of 

life in multiple sclerosis: a randomized controlled 

trial. Clin Rehabil 2013;27(9):813-22. 

13. Remelius JG, Hamill J, Kent-Braun J, Van Emmerik 

RE. Gait initiation in multiple sclerosis. Motor 

Control 2008;12(2):93-108. 

14. Savci S, Inal-Ince D, Arikan H, Guclu-Gunduz A, 

Cetisli-Korkmaz N, Armutlu K, et al. Six-minute 

walk distance as a measure of functional exercise 

capacity in multiple sclerosis. Disabil Rehabil 

2005;27(22):1365-71. 

15. Franceschini M, Rampello A, Bovolenta F, Aiello 

M, Tzani P, Chetta A. Cost of walking, exertional 

dyspnoea and fatigue in individuals with multiple 

sclerosis not requiring assistive devices. J Rehabil 

Med 2010;42(8):719-23. 

16. Martin CL, Phillips BA, Kilpatrick T, Butzkueven 

H, Tubridy N, McDonald E, et al. Gait and balance 

impairment in early multiple sclerosis in the absence 

of clinical disability. Mult Scler J 2006;12(5):620-8. 

17. Benedetti M, Piperno R, Simoncini L, Bonato P, 

Tonini A, Giannini S. Gait abnormalities in 

minimally impaired multiple sclerosis patients. Mult 

Scler J. 1999;5(5):363-8. 

18. Nilsagård Y, Lundholm C, Denison E, Gunnarsson 

L-G. Predicting accidental falls in people with 

multiple sclerosis—a longitudinal study. Clin 

Rehabil 2009;23(3):259-69. 

19. Rogers MW, Wardman DL, Lord SR, Fitzpatrick 

RC. Passive tactile sensory input improves stability 

during standing. Exp Brain Res 2001;136(4):514-

22. 

20. Jeka JJ, Lackner JR. Fingertip contact influences 

human postural control. Exp Brain Res. 

1994;79(2):495-502. 

21. You SH, Granata KP, Bunker LK. Effects of 

circumferential ankle pressure on ankle 

proprioception, stiffness, and postural stability: a 

preliminary investigation. J Orthop Sports Phys Ther 

2004;34(8):449-60. 

22. Maki BE, Perry SD, Norrie RG, McIlroy WE. Effect 

of facilitation of sensation from plantar foot-surface 

boundaries on postural stabilization in young and 

older adults. Biomed Sci Med Sci 1999;54(6):M281-

M7. 

23. Lord SR, Bashford GM, Howland A, Munroe BJ. 

Effects of shoe collar height and sole hardness on 



 

 

balance in older women. J Am Geriatr Soc 

1999;47(6):681-4. 

24. Feuerbach JW, Grabiner MD, Koh TJ, Weiker GG. 

Effect of an ankle orthosis and ankle ligament 

anesthesia on ankle joint proprioception. Am J 

Sports Med 1994;22(2):223-9. 

25. Suomi R, Koceja DM. Effect of magnetic insoles on 

postural sway measures in men and women during a 

static balance test. Percep motor skills 

2001;92(2):469-76. 

26. Priplata AA, Niemi JB, Harry JD, Lipsitz LA, 

Collins JJ. Vibrating insoles and balance control in 

elderly people. Lancet 2003;362(9390):1123-4. 

27. Uzunkulaoğlu A, Aytekin MG, Ay S, Ergin S. The 

effectiveness of Kinesio taping on pain and clinical 

features in chronic non-specific low back pain: A 

randomized controlled clinical trial. Turk J Phys 

Med Rehabil 2018;64(2):126. 

28. Williams S, Whatman C, Hume PA, Sheerin K. 

Kinesio taping in treatment and prevention of sports 

injuries. Sports Med 2012;42(2):153-64. 

29. Spanos S, Brunswic M, Billis E. The effect of taping 

on the proprioception of the ankle in a non-weight 

bearing position, amongst injured athletes. Foot 

2008;18(1):25-33. 

30. Aminaka N, Gribble PA. Patellar taping, 

patellofemoral pain syndrome, lower extremity 

kinematics, and dynamic postural control. J Athl 

Train 2008;43(1):21-8. 

31. Song C-Y, Huang H-Y, Chen S-C, Lin J-J, Chang 

AH. Effects of femoral rotational taping on pain, 

lower extremity kinematics, and muscle activation in 

female patients with patellofemoral pain. J Sci Med 

Sport 2015;18(4):388-93. 

32. Chang H-Y, Chou K-Y, Lin J-J, Lin C-F, Wang C-

H. Immediate effect of forearm Kinesio taping on 

maximal grip strength and force sense in healthy 

collegiate athletes. Phys Ther Sport 2010;11(4):122-

7. 

33. Donec V, Varžaitytė L, Kriščiūnas A. The effect of 

Kinesio Taping on maximal grip force and key pinch 

force. Pol Ann Med 2012;19(2):98-105. 

34. Vithoulka I, Beneka A, Malliou P, Aggelousis N, 

Karatsolis K, Diamantopoulos K. The effects of 

Kinesio-Taping® on quadriceps strength during 

isokinetic exercise in healthy non athlete women. 

Isokinet Exerc Sci. 2010;18(1):1-6. 

35. Morrissey D. Proprioceptive shoulder taping. J 

Bodyw Mov Ther. 2000;4(3):189-94. 

36. Hamilton F, Rochester L, Paul L, Rafferty D, O'leary 

C, Evans J. Walking and talking: an investigation of 

cognitive—motor dual tasking in multiple sclerosis. 

Mult Scler J 2009;15(10):1215-27. 

37. Chung LH, Remelius JG, Van RE, Kent-Braun JA. 

Leg power asymmetry and postural control in 

women with multiple sclerosis. Med Sci Sports 

Exerc. 2008;40(10):1717-24. 

38. Thoumie P, Lamotte D, Cantalloube S, Faucher M, 

Amarenco G. Motor determinants of gait in 100 

ambulatory patients with multiple sclerosis. Mult 

Scler J. 2005;11(4):485-91. 

39. Guner S, Inanici F. Yoga therapy and ambulatory 

multiple sclerosis assessment of gait analysis 

parameters, fatigue and balance. J Bodyw Mov Ther 

2015;19(1):72-81. 

40. Gutierrez GM, Chow JW, Tillman MD, McCoy SC, 

Castellano V, White LJ. Resistance training 

improves gait kinematics in persons with multiple 

sclerosis. Arch Phys Med Rehabil. 

2005;86(9):1824-9. 

41. Thompson C, Bélanger M, Fung J. Effects of plantar 

cutaneo-muscular and tendon vibration on posture 

and balance during quiet and perturbed stance. Hum 

Mov Sci 2011;30(2):153-71. 

42. Menz HB, Lord SR, Fitzpatrick RC. A tactile 

stimulus applied to the leg improves postural 

stability in young, old and neuropathic subjects. 

Neurosci Lett 2006;406(1-2):23-6. 



 

 

43. Dickstein R, Shupert CL, Horak FB. Fingertip touch 

improves postural stability in patients with 

peripheral neuropathy. Gait Posture 

2001;14(3):238-47. 

44. Campolo M, Babu J, Dmochowska K, Scariah S, 

Varughese J. A comparison of two taping techniques 

(kinesio and mcconnell) and their effect on anterior 

knee pain during functional activities. Int J Sports 

Phys Ther 2013;8(2):105. 

45. Capecci M, Serpicelli C, Fiorentini L, Censi G, 

Ferretti M, Orni C, et al. Postural rehabilitation and 

Kinesio taping for axial postural disorders in 

Parkinson's disease. Arch Phys Med Rehabil 

2014;95(6):1067-75. 

46. Briem K, Eythörsdöttir H, Magnúsdóttir RG, 

Pálmarsson R, Rúnarsdöttir T, Sveinsson T. Effects 

of kinesio tape compared with nonelastic sports tape 

and the untaped ankle during a sudden inversion 

perturbation in male athletes. J Orthop Sports Phys 

Ther 2011;41(5):328-35. 

47. Semple S, Esterhuysen C, Grace J. The effects of 

kinesio ankle taping on postural stability in 

semiprofessional rugby union players. J Phys Ther 

Sci 2012;24(12):1239-42. 

48. Janwantanakul P, Magarey ME, Jones MA, Dansie 

BR. Variation in shoulder position sense at mid and 

extreme range of motion. Arch Phys Med Rehabil. 

2001;82(6):840-4. 

 

  



Studies in Medical Sciences, Vol. 31(8), November 2020 

 
Original Article 

 

THE EFFECT OF STIMULATION OF ANKLE TACTILE SYSTEM ON 

IMPROVING WALKING PATTERN IN WOMEN WITH MULTIPLE 

SCLEROSIS (MS) BY KINESIOTAPE (SEMI EXPERIMENTAL STUDY) 
 

Shiva karami1, Nader Farahpour2, Banafsheh mohammadi3, Mehrdokht Mazdeh4 

 

Received: 25 May, 2020; Accepted: 19 September, 2020 

Abstract 
Background & Aims: Non-medicinal treatments are suggested for controlling Multiple Sclerosis (MS) 

because of given high the prevalence of this disease, the high costs of drug treatment, side effects of the 

drug, and the lack of definitive treatment of the disease with existing drug. The purpose of this study 

was to evaluate the effect tactile stimulation of ankle by Kinesio Tape on walking kinematic properties 

in women with multiple sclerosis

Materials & Methods: statistical sample of this study consisted of 10 women with multiple sclerosis

EDSS 5-6.5, age 20-35 years, height 161.12 ± 63 cm, mass 65.27 ± 7 Kg and BMI 24/98 ± /59 kg/m²). 

as the experimental group and 10 healthy matched women as control group. 

 Anthropometric measurements and three dimensional kinematic features of the lower extremities joints 

were recorded by the motion analysis system during standing and walking with and without Kinesio 

tape on the ankle. Data were analyzed by repeated measures and Manova and SPSS software with 

significance level of (P<0.05).

Results: The results of the study showed that multiple sclerosis influenced on walking pattern and the 

kinematic features and causing walking disorder. The use of kinesio tape significantly reduced the 

amount of stride time (P = 0.004).

Conclusion: Kinesio tape reduced step time by the increase of sensory inputs through elasticity of skin. 

The reduction of step time means the increase in the speed of walking. It indicated the more awareness 

of the patients from foot position and the more confidence for increasing speed step. 

Keywords: Multiple Sclerosis, Kinesio tape, Kinematic, Walking 
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