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The effect of neuromuscular electrical stimulation combined with mirror therapy

on static balance, weight support and ankle movement in chronic stroke patients
Dong Geon Lee, Ph.D., P.T.

Shinsegae Geriatric Hospital, Changwon, Republic of Korea

Abstract
Background: The purpose of this study was investigated of effect of neuromuscular electrical stimulation com-
bined with mirror therapy on static balance, weight support and ankle movement incline with chronic stroke
patients.
Design: Two-group pretest-posttest design.
Methods: Thirty chronic stroke patients participated in this study. The study design is a two-group pretest-postt-
est design. A total of 30 people participated in the study, and 15 people were each assigned to the experimental
group and control group. Experimental group received neuromuscular electrical stimulation combined with mirror
therapy 30 minutes, and conventional physical therapy 30 minutes. Control group received conventional physical
therapy 30 minutes. Both groups were conducted 5 times a week for 4 weeks. static balance and weight support
was measured by force plate and ankle movement incline was measured by goniometer.
Results: As a result of comparing the static balance, weight support and ankle movement incline change between
experimental group and control group, statistically significant differences were found in all variables (p<.05). In
the evaluation before and after the intervention, there was a statistically significant difference in all variables in
the experimental group (p<.05), but there was no statistically significant difference in the control group (p>.05).
Conclusion: Neuromuscular electrical stimulation combined with mirror therapy intervention improves static bal-
ance, increase paretic side weight support and ankle movement incline in chronic stroke patients. It could be an
effective intervention for improve static balance, weight support and ankle movement for chronic stroke patients.
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2016; Smith®} Baer, 1999).

A7+ A7) A= (Neuromuscular electrical muscle stimulation; NMES)> 3™ 71 7] A} =H(Transcutaneous electrical
nerve stimulation; TENS), 7154 %1 7] A= (Functional electrical stimulation; FES)S X3sli= 7|"H o=, 7|54 3}
A ¥ Al T FAE T, % &5 Y-S A= WHOTH(Chae 5, 2008; Peckham®} Knutson,
2005). ol s AAE AVIAFE HEF Ao M A7) To e viulE 255 24 3HA]7) I(Wilder 5,
2002), “4A] 71%s S (Tosun 5, 2017), &2 2Hg3KKo 5, 2016), -4 715 SX(Hong 5, 2018)3} K3 &%
= P17t (Hausdorffel Ring, 2008).

X,
o)

A% ARt @A vhS3 v Sl ALE JAATIL, ARS B kS westel 1)
Sh 0.2 (Dohle 5, 2009), Bleh|So] S ), vhi)So] St B FAUL FPE YL AT
S, oleld A ARE BFL AL P} 2B ABS 913 o) 07 e MekE S5
ARSAAE Aol S8 2|5 o] HDeconinek 5, 2015). 58] A% A mi WEF dAel A9 £%
23} 25 715 PN ALee 5, 2017), B 3R, $F U B A% F7) 0Y LT YA

(Li 5, 2018), A 71%5S FdA17]1a(Jan 5, 2019), & 7]
olg% MF ATEANNE ALAEE HEOR AESe
g7 Hgste] WEFT A0 2% 7T, ¥, 183 B Sol g Ayt s Ziii L}E}MD}. O'Sullivan
S (2014)0l1 M= HET Avpy] FREoAAN F52) AA 248 HAE S dshs Zlo] ml¢- Fosithar shalom,
A ATFENE ASA RS T AT D75 A Zlo] HEF SEolA g &4 FA=
ARg-o] 7hsatttal a3 thThieme &, 2018).
AL, A3 AFEelA 52 A 2 FAA] EdHA YR vlgE Al A el tig EAE A
8, AL T} A AAT AN AEE AANEFA L uw), vhe] o) 1%4-1]1] m;;}_e. Olo}% &)
F-E5k otk whahA], & Aol = AT A7 1A= ASAEE
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AAT A7 A= ALAEE B AT A7 BH 29, AT £ 2 25 S4Y VA= IF 67

107 ] o BaPo] 7Hsgk A, 5) ko] HAl AEl HAKMMSE) H7F 213 ol d ez x| EAI7F fli= A,
6) AT A7IAF O AREE S AVIAEE A= B2 Al ge] EA7F §ls AL, 7) #|o] o] (pace maker)

& ARESHA] s A, 8) HEFTOR QIS v E A9 T AAAR ASE 7L A 2 Ak 2 AT
°ﬂHL R 3419 7] HEF A F 4o & A7 VEel AdetA kol AlE, F 3070l &
Aol FefstAl H Ik oAt i dAE 2 Ao 54 5l el tigt S slor, e uidReS
A3 FYMl M SAE skl

T APRARE O Z2T T (two-group pretest—posttest design), AH ¥ 30 Y] A =S TR E AFET
(n=15) == 2T m=1522 sttt 7219 w2 JA7iab=2] o] Foll AbE A7 s & W4=3(Table of

random number)E ©]&-3to] ¥ TAYE DXLH w7 aklan, & Agte] Fold A md BrAES B
w7HE FHAT 2 ATt Fold e RS A SAE }\]ZL st7] A3t Be SA7F B Foll 44 HH(¢s
8 £5, 58 7)), vHIS AT AA, B A5 GAE BIEE QI 2 AR Brhs L 179 F7EAb
oaf) B= F7F FAHATE AP B 5 Ay 2t B i AAES ARl YA R 303 A
A5 3082 EFsto], 3HF 60, T 5%, T 477 whoron, AT FUHA0E HhfSe] o A9 9
af ZE %+ NMESS} $7 7= A5 FAE 30 &t 7 59, & 457 B9k, viA v A & AgaH gz

£ gt Fejet A3e] UdAEL viulE S| 9] wht)|E dho]l 9x| ek WS ylopa] 2HES s oY
29A e 9Jal] 2 EE AT AVIASIMES) S 3 AEARE A&tk i AES e w5 Al
& AAE fFAEEe] oRpel] ebgl &, A=) vlwhb] S v Age] EHel WALE EE o v Alold
ALE FHOE YJAAFALE ALAREE A8l AM-E AL 50x700] 2718 AR, A7HE Boke] UiE o
Solxl upao] RAsle] o] gttt AAT A7|AF Al AFS Sabut 5(2011)8] ATellA] F2ek upn) kL
weo] E57] ot wo] g 59 w5 H3S olFY] Ul &5 AT 25 T FolEw Hg
912l ot a7l mxslth(Sabut 5, 2011). $12] 55 W A6l AAof| F2gt o) fi= HEF Ao )
A AA et 5@ $El] S 59)S E017] AdiA 9§27l 4883l thNakagawa, 5 2020).
A7 A8 Al gshe WHOEE vuh] S BEo] A90X]df Eels S Fa oW W77 #ojxa Hlwp
H] S dhgo] Hbk #3158 3lo] Qb o] glojx|m A7|7} FakAl Hi= BFF 29 XI(B connective point switch) %
2] 0 2 (Kim &, 2014), H|PFH] S WHgo] MbE 3] A] [7|7F 33 A = a1, A A7) HAEke] v
A7l A7|A=o] Eo9f A wHE 33lo] HA FATH I 1). AT A7|A=ES 3] Microstim(Medel

GmbH, Germany), 2]+-7~%]X](external switch), &3]3 %A =(5cmx5 cm)= AHE-8F 3L, A7A=2] T3+ 35
Hz, %L 25008, 74+ ¥Hdo] ¢hds] - w8 4 & s 4= 3% 2™ (Knutson -5, 2013), & A|ZF
(on-time)> 02% % ZA &to] vlwpH| S who] WM 2318 5F
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AT 2o 2 £, 58 718, vhS ATAA L WstE F7ksk] S8 $FH(AMTI Force Plate,
Advanced Mechanical Technology, Inc., U.S.A.)S AH&-33ITE 322 98 54 (Center of Pressure; COP)S “H 7}s}
= Aol gt EF 0 % (Gold standard), ¥ F ol thet FA] BFEEE HAESH=UH T2 AH-ETHGolriz -, 2012;
Chesnin -5, 2000). ¥ AF-oA= FIS AHEste] =S MFE 52 F5, 58 A, w5 AFA Ao,
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i+ Goniometer(Baseline, USA)E ©]-8-3to] 349 w3 — A= F(dorsiflexion to plantar

flexion range)S S743FAth WS a4 5= WA 7151 $(range of motion) =7 Al goniometer®] F(axis)
2] A1H (lateral malleolus)©ll, 117 AKstationary arm)i= H]Z(fibula)®] FOZ2HE FHolA, 181 7FsAk
(moving arm)> UH WA 5<=-3(5th metatarsal bone)2] 2S5 FasHA S chEHAs &
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(p<.05). Tl A= AR 52 ATl 8227 em, AFF 58 A= 81.23 emE EA| A = {23k Zfo] 7t Gl
Chp>.05). vHAEE A & AR 7ol Ay} tixate] 9 Ags FAACE g zfolrt At
(p<.05).

AFTNA AR mHS AT AAE 44.05 %, AFF 1S Al AR E 5027 %O SAFOE o8t x}o]
7F AR THp<.05). thZTollA = AR vpH S AlF RAA] 4556 %, AR vFE1S AlE A A] 45.98 %2 SAIHOR

of

gt ZFo] 7k gl THp>.05). vHA ) SA § AR F7bellA A3 thzate] v S AT A A= SAIA SR
Fegk 2ol 7b AU THp<.05).
E2 78 &5 T2 AP, vhHE AFA A
W AT (n=15) o) Z=TH(n=15) t
Ab 2.82(1.02) 2.74( .60)
g &t A 2.23( 32) 2.63( .58)
(cm/s) FaReS - .59 .73) - 11( 22) 252%
3.125%* 1.976
Abd 84.59(30.62) 82.27(18.11)
=9 A7 A 67.60(12.49) 81.23(18.39)
(cm) A3t -16.98(19.47) -1.04(4.37) 253%
t 3378%* 920
Ar 44.05(3.56) 45.56(3.75)
eHi = AR 50.27(2.53) 45.98( .93)
AFAA _
%) AFat 6.22(3.99) 0.423(2.77) 3.779*
t -6.034%* - .591

H(EZEA), *p<05 IF 1] B, =#p<.05 THFWH AR AR Hla

AolM AR A7IA= 3 AEARE A AE5 SAl wE T Ak FAEe] Wste] gt A=

AN AR B A AR 20.87 °, AR 8 ZEE AR 3013 o= SAIH o= 2% 2te]7} IStk
= 2 AR 2133 °, AR B 2 AR 1920 °2 FAIA 02 08 2ol 7}
UATHP>0.05). WA EF FA F AR B7bellM Ao} tizre] i A Ak FAH LR Fogh Zpol vt

AT AT (n=15) o) 27 (n=15) t
AR 29.87(12.14) 21.33(18.68)
13 =
o AR 39.13(13.34) 19.20(15.43)
7= ZAL 3
©) KR 9.27(11.48) 2.13(10.37) 1.483*
t -3.125%* 797
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