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| Abstract |

Purpose: The purpose of this study was both to examine the effects of proprioceptive neuromuscular facilitation (PNF) lower
leg taping and treadmill training on the gait and balance abilities of patients with hemiplegia resulting from a stroke and to provide
a taping method based on the PNF concept.

Methods: Twenty patients with hemiplegia resulting from a stroke were randomly and equally assigned to a control group
(n=10), which received treadmill training, and to an experimental group (n=10), which received PNF lower leg taping and treadmill
training. The intervention was conducted five times per week for six weeks. In order to measure changes in the gait ability of the
subjects, a 10-meter walking test (10MWT) and a 6-minute walking test (6MWT) were conducted, and in order to measure changes
in the subjects’ balance ability, a timed up and go test (TUG) was performed. In order to compare differences within each group
before and after the intervention, a paired-t test was carried out, and in order to compare differences between the two groups, the
analysis of covariance was utilized. All statistical significance levels were set at a=0.05.

Results: There were significant differences before and after the intervention within both groups in changes of I0MWT, 6MWT,
and TUG (p<0.01). Regarding differences between the two groups, the experimental group underwent more effective changes
than the control group in 6 MWT and TUG (p<0.05).

Conclusion: This study applied PNF lower leg taping and treadmill training to patients with hemiplegia resulting from a stroke,
and this resulted in improvement in the subjects’ gait and balance abilities. Taping and treadmill training based on the PNF concept

is considered to be usefully applied as one of the programs to improve hemiplegic patients’ gait and balance abilities.

tCorresponding Author : Beom-Ryong Kim (kimbr21@hanmail.net)
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Table 1. General characteristics of study subjects (n=20)

g3t9 o, &% e A== 7|(Polar Electro,
Kempele, Finland)E ©]-& Al¥b WH3sleF 274 50~
70% HRmax2} Borg (1982)9] & Az (rating of
perceived exertion, RPE)E Ad%3}o] RPE 11~157F=
2 ALA|3}9HTable 2).

2% ZR3le) Bl ARH, AAHCE 28
g2 4 Qs 7Es) Ae(over load), HZA g
(progressive), 7HH4 ¥ (individual), Al&A A
(continue), 7}9A] A& (reversibility) 5714 Edo]y
1843 248 veres Hgsialch
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Table 2. Treadmill training program

Component  Program Intensity Time Frequency
Warm-up ~ Stretching 10
50~70%
Exercise Treadmill HRmax and 30~40 5
RPE 11~15
Cool-down Stretching 10
3. 5% =7 9wy

1) PNF ofziti2] o] 28
PNF ofZith2] Hlofsg2 tiadxte] AA2 54l

Experimental (n=10) Control (n=10) p

Male 5 (25%) 5 (25%)

Sex 1.00
Female 5 (25%) 5 (25%)

Age (year) 61.20+7.10 62.10£8.13 0.12

Height (cm) 160.90+9.41 160.10£7.61 0.68

Weight (kg) 62.20+£7.36 62.10+8.25 0.58
Right 7 (35%) 6 (30%)

Affected side 1.00
Left 3 (15%) 4 (20%)
Infarction 9 (45%) 9 (45%)

Stroke type 1.00
Hemorrhage 1 (5%) 1 (5%)

Onset time after stroke (month) 19.10+4.23 19.80+3.19 0.54

MMSE-K (score) 26.80+2.10 26.20+1.99 0.27

Values are presented as meantstandard deviation
MMSE-K : Mini mental state examination-Korea.
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ufe} ofefckel $9je] Mol A %7 23

Zo]9] BtA H| o] Z(Benefact tape, NIPPON SIGMAX,

Japan)E ARE3}o] thE]9] flexion-adduction-external

rotation THE1Q] HAZFE AAof A HA]H

hallucis muscle), 27}

SFA 7} tibialis anterior muscle)l| T3} % X|(insertion)
oA 7] Aorigin71 2] 52HA T Fig, 1)

<H(extensor

H(extensor digitorum muscle),

Fig. 1. PNF taping.
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(1) 10m ¥ FHAl

10m %3] 74 AH(10-meter walking test, I0MWT)= =
PYEEE FA T 5 Qe AR, F 14m A
£ AAsto] Aedt £ 2m A Y Ho|ZE FAIG
& g A= AlFtolehs 4159} §H 14m A 2lE A
A sto] 7hET S Q1% A5 & 2mS A 9fgh
10m A 2ol tigh AIZES S5k WO R 33 vk
SAste] HHAIS 7155t Dean et al, 2000;
Walker et al, 2000). ©] FAF == SAARE, SR
A FEE 1=0.95-0.962 AFE7} =2 E0]Th(van
Loo et al, 2004).

(2) 6 X3 HA

2 23] ZHAH6-minute walk test, E(MWT)+= H 3§ %]
TEE 23 & £ 9= HAP o Z(Swisher &
Goldfarb, 1998), HH3t v}=o] 20m #2|& Fi &4
51 RS A 68 < Aok v A
3tod 2hAal ARRY 7o) bbE 3148 33 A A

we 722 olEm) HeR 2 By oe 33
HRE S4sto] BRAZLS |S3ert o FAL w7
£ A AR EE 0912 A2 w7} e Eo]
TH(Mossberg, 2003).
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(1) SlAolA lojit 7] AA}

oz}o| A Lot A7] AHAKtimed up and go test,
TUG= 54 43L& w27 24 T 4= 9= AAF
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Richardson, 1991).
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Table 3. Change of walking and balance ability in group
Group Pre Post t p
Experimental 13.42+2.44 9.29+1.61 5.45 0.00*
1OMWT (sec)
Control 13.62+2.66 10.71+2.43 8.20 0.00%*
Experimental 279.50+94.68 314.50+106.05 -6.17 0.00%*
6MWT (m)
Control 272.50+78.75 290.00+82.33 -4.77 0.00%*
Experimental 14.12+1.23 9.83+1.77 10.88 0.00%*
TUG (sec)
Control 14.24+3 .45 11.30+2.48 6.06 0.00%*
Values are presented as meantstandard deviation
10MWT : 10-meter walking test
6MWT : 6-minute walk test
TUG : Timed up and go test
*p<0.01.
I, o7 ZHat wHETE BE Gl ¥ CHp<0.05)(Table 4)
1 A W EfSS Het 3. A W 2 S Hat Hlu
Ak U 10m 3 HAKIOMWT) Q] ¥als AF At o 2pef A dofut 7] HAKTUG)S] Wehk=
oAA IRt Abol7} AAI(p<0.01), THEZM = F ARTLOAA o3t ZHo)7F AR IL(p<0.01), Hj =k
ot 2ol 7} 9 THp<0.01). 65 H3 HAHEMWT)2] A= 9% 2ol 7k )l thp<0.01)(Table 3).
Hsol A Aol A fofgt Aol 7} 1%l al(p<0.01),
2L AT 8- 2ko] 7} 2 Y THp<0.01)(Table 3). 4, Bt 7t 7Y 53 el Hj
Ak 2 Aol Lot 7] HAKTUG)S| st
2. TTH 7H B3 Hat bl M= Adedwo] ettt o5 aab]l wsks 2
Ak ZF 10m H3 HAIOMWT) Q] H3toflAf= A S Hp<0.05)(Table 4)
23 hAtolol A §o5t Aol QgL 65
9 ZIAKGMW)2] 9k 2k Wiafe 4] Alfto] th=

Table 4. Change of walking and balance ability between experimental group and control group

Group Pre Post F p
Experimental 13.42+2.44 9.29+1.61 3.61 0.08
10MWT (sec)
Control 13.62+2.66 10.71+2.43
Experimental 279.50+94.68 314.50+106.05 7.48 0.01*
6MWT (m)
Control 272.50+78.75 290.00+82.33
Experimental 14.12+1.23 9.83+1.77 6.77 0.02%
TUG (sec)
Control 14.24+3.45 11.30+2.48

Values are presented as meantstandard deviation
1OMWT : 10-meter walking test

6MWT : 6-minute walk test

TUG : Timed up and go test

*p<0.05.
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T 103z FEsl, 627 4 T Ba%Y
(I0MWT, 6MWT)2} 85 2(TUG)e] of et 3a-&
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t}2] 9] flexion-adduction-external rotation 3j&12] &
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= pfelel A, SHHOR 288 el ¥
ol Azmzdo]y £ whHnTh l%Ae
(functional approach)o]2} AR E T}

Choi (2009)&- Y202 olat Fupu|= itk
671 o] 1d mitt H HEF 2 207S e
geu FAA) B FAL 4570 5 33 A
o A way ARA Weku B A
9 1OMWTO A 23] Al A 7k oA &
9015} FAS K9l o, Park} Song (2011)2 H|&%
o8 Qg HutH|E Aehita 671 o] 21wt

H HE2 32 2HL gAroz SZEFEUS 43

2% 28] A G Av HASE, Haseh ol
23 5 a2 @20 sl walolA 5
Aok AT 7 el B ol S el

Kim (2012)& HE&F o= QI MUP & Ak 45
Be o2 A3 A Eded £9S 8¢
7F 3 53] 2435 A3 I0IMWTo A 22 A3} ot
Rk ZF vlao A HE §ofgh s Helth 2 A
o= Efl=d 5 AAIRE t2ty} PNF ofefich
g Holgi} EFu TAHE AR AT B
Al 10MWTZ} 6MWTS] H 3580 =

ol fJstAl A= et E3F Aok 1k vl
ti=<tof| Hsl PNF ofeficte] glo]3x} Egl=d %Ed
= AAIEE Adtoll A OMWTS] K a)52 o) 4]
2ol & Helch o3t Al EYeY F¥2 %*E}
2] 9] AA| A1 F-8-5 = (coordination) 7155t

N

1A 27 Hese et al, 2001) B3] T
(stance phase)2} B0} 2:©] EE7|(swing phase) 7} 2
7hE] ol(Lim, 2014), A8 w7t B 2L BE [OMWTS}
MWTZ} a8 oz Amee, dzgol] )
PNF ofefic}e] EﬂOPUr Edf oy T3 AAe AE
Tol K GMWTOIA £-918F FAHE 5149] flexion-
adduction-external rotation Tl 2] A= ApA| o) A oF
A7kl thal AN ZIAF 7HA] AR o]
o] T3 Slol4] o] dgt ulAg SFuto] B
7] #HGolgi tendon organ)a} LHF3=(muscle spindle)©]]
2§ 5 o] 50| A stel 22 o) FHE IAAIA
(Downey et al, 1994) Bt 2] % (foot drop) 2.2 213} &5
7] ok PR JuBel Fug FHe) B
A& sfdsto] ALY asdS SHAIA ol=Et
AIE 9 o2 AlmHrh E3L Kim 5(2012) A
el O o Ak S8 820
o8 Pt "HolWS xFS ottt o]

48 £5RE $ 381 489 2 VT
o T 23k @00 K 509 U

WO 30 L e
2 MZHoﬂ dolge 483 ¥ Edoy AL
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14 o} 3l HEF B 99 e =
FAS T BLEL DRI 5 33 1
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. U} Parkdt An (2012)2 H|EZ 0 9l
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GQ]- BBS (Berg balance scale)o]| 4] 4] A
ok AR 2 Mol BE Ol S Do
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PNF offche] Hlolga EdE E2l AXT A
oA TUGONA 23t Zpol & B i) o] 23t
= Ef= $HE AT olsS == 7|
Aol ofsliA 559 $H/dS FIAIANg et al, 2008),
2] HAYs S sh55ho](Park & An, 2012), A9
i theat 25 TUGOA] 3Rl 23E 92 Ao
2 AbREW, tiztof H]sl PNF ofefjhe] Hlo]=Hu}
Ef=d TS AARE Aol A TUGO A Folgt
BFALL. 51%] 9] flexion-adduction-external rotation Ij| €1 2]
A7l ApAellA ARIEL HP7P%‘J§3°1] s -2t
gk glo]go] U ol ek af-8-22te)
(Kim & Kang, 2014) T2/ =5 A A (Yang et al,
2011) Eabe el 2 SAA 22848 S dEa
Z*J QHd& Alg-shol(Winter, 1991) o] 2i3t A&
o Aoz ArETk E3F Kim 50092 200) 491
uq 30 Ao g WE oyt 2E7)sle S
A3yt A} g Aol ol FdH
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