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| Abstract |

PURPOSE: This study examined the effects of both lower
extremities proprioceptive neuromuscular facilitation
training with functional electrical stimulation on the balance
and gait of stroke patients.

METHODS: Ten patients with stroke were divided
randomly into two groups of five patients each who met the
selection criteria. The training was conducted five times a
week, for 60 minutes. The experimental group received both
lower extremities proprioceptive neuromuscular facilitation
training with functional electrical stimulation while the
control group received general physical therapy with

functional electrical stimulation.
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RESULTS: The timed Up-and-Go (TUG) test result was
statistically significant after the intervention in the
experimental group (p<.041). Berg Balance Scale (BBS)
assessment was statistically significant after the intervention
in the experimental group (p<.047) and between the
experimental and control groups (p<.012). The cadence
assessment was statistically significant after intervention in
the experimental group (p<.031) and between the
experimental and control groups (p<.015). The stride length
assessment was not statistically significant after intervention
in the experimental group and between the experimental and
control groups. Gait velocity assessment was statistically
significant after the intervention in the experimental group
(p<.031) and between the experimental and control groups
(p<.015).

CONCLUSION: Both lower extremities proprioceptive
neuromuscular facilitation training with functional electrical
stimulation had positive effects on the balance and gait of

stroke patients.
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o 9jslo] gl FR-UAME B, FERA F A AL ST Q0] AT} ZES Kolmogorov-
AT WA 5 B FUL NG WFOR AR smimov AL} Shapiro-Wilk HAFE E3) B4 7%
E4 %S o83 £HS 08 ANk 2F £ e, A $ES g2 gecka o] ¥
A, F A, AeES A Aol wHAl 243 B A AP ARl Wileoxon £ =9 474
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Table 1. Proprioceptive Neuromuscular Facilitation Exercise Program
Division Exercise Program Time(min)
. . -ROM exercise of the lower extremities by the passive and the active assistance
Warming up Exercise . .. .
- The muscle stretching of the upper and lower extremities by the therapist’s manual contact
- Hip flexion-abduction-internal rotation Knee flexion,
Ankle dorsiflexion-eversion
- Rhythmic initiation exercise by the passive and active assist and resistive and  independent
) ~ of therapist’s manual contact
Bilateral Asymmetric _ Combination of isotonic exercise to improve functional training for active control of motion,
Flexion Pattern - .
& coordination, strength, and range of active movement -

Bilateral Asymmetric

Extension Pattern

- Hip extension-adduction-external rotation

Knee extension, Ankle plantarflexion-inversion

- Dynamic reversal exercise is to perform active-resistance centripetal action from one
direction to the other without loosening or stopping.

- Stabilizing reversal, the patient is judged to be sufficiently resistant to the therapist's

resistance, move one hand and begin to resist in the opposite direction.

Cool Down ROM exercise & breathing & rest
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Table 2. General Physical Therapy Exercise Program

Division Exercise Program Time(min)
Range of Motion - Major joint(hip, kn.ee, ankle) N .
Exerci - The muscle stretching of lower extremities by the therapist’s manual contact 5
xercise
-ROM exercise of lower extremities by the passive and the active assistance
Muscle St heni - Bridge exercise by the therapist’s manual contact
uscle Strengthenin;
E Agt e Isometric and isotonic exercise of hip-knee-ankle flexors and extensors 10
xercise
- Sit to stand and stand to sit
. - Weight shifting and bearing on sitting and standing position
Balance Training . . . 10
- Single limb and Double limb support
Cool Down ROM exercise & breathing & rest 5
Table 3. Characteristics of the Subjects (n=10)
Experimental(n=5) Control(n=5) x%/t p
Male 3 4
Sex 476 .100
Female 2 1
Left 4 3
Hemiside 778 .100
Right 1 2
Infection 4 3
Etiology 476 .100
Hemorrhage 1 2
Age(year) 70.61+13.08 71.00+6.02 -.660 962
Height(cm) 162.10+7.61 165.41+3.86 -443 664
Weight(kg) 58.2446.83 57.80+4.26 -297 912
I, o7 Zat ZAKTUG, Time Up & Go)& A EglrU th A
3 e B AV B4 24 An Ae 1) 54

B AT 5H 4743 BuE oFE el Ao Foldh Aol UehiA e,
19084 AAE 24 0Fo| HEE BAe)
o] 0]A FaL doh At glef. ¢1e] o 1) YolubA 7] HAKTUG, Time Up & Go)
ufet FHI Bl e ke 2A U s|&3hr Aol B4 A A7e] 37.11425.185ec0| 1 A
Ane ohea 2. T 31882 Usee F74) T A7b0] P £
oz folat Aolrt ek mpeos) E2e 57
1, CHAIREO| YUEERIOl EM 7 52.36+43.29seco]| Q3L =AY 3 51.07+45.87sec 2 A

A7) AE SAS OeT 2Tk 2 AL F Aol BAslglon] $AHOE §oI% Kolst vt
]

ololl RIS A, o], A, ¥ 9L B 97 A ekt Auen dxzel 2%

ol A= F-ofgt 2po| 7} LFEREA] Q9hthp>05)Table 3). T2 Aol& AW EH
AT PR 1334572

2. 78 =t THTE A7 B A
#3 Hrhe v 338 HEBBS)9F UojuhA] A7) L oFoFTtH(Table 4).
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Table 4. Comparison of the BBS and TUG Score between the Experimental Group and Control Group

Experimental(n=5) Control(n=5) z p
pre 37.11£25.18 52.36+43.29 .000 061
Post 31.88+22.14 51.07+45.87
TUG(sec) Post-pre 5.2341.15 -1.33+.57 -2.611 .653
z -2.025 -2.024
p .041* .053
pre 24.46+9.50 19.20+12.45 -2.522 811
post 30.12+10.22 21.81x11.38
BBS
post-pre 5.56+2.17 1.91+.69 -2.838 .012%*
(score)
z -2.032 -1.822
p 047" 071
BBS: Berg Balance Scale
TUG: Time Up and Go
p<.05
2) B2 49 3 =(BBS,Berg Balance Scale) ERG I (p<.05) thZ272 ZA A 92.93+20.22steps/min ©]
Al to] 2 A A7} 24.46+£9.50F 0] 1L =AY 3 A & 98.48+18.96steps/min= LEFLY A2 O

¥ 301&1022@2@ FA 5 wapt gl $A

R Aot Ueht n(pe0), B2 F4)
A X4’“7} 19.20+12.458 0] 131 24 3 21.81+11.38%
o Wsbh Aglom SAHOR o3 Aol et
U kot A e I8 7 A% weky
of Aol2 Asny ARLL 5562172 Y47t B2
JAa 2T 4] 191669 2715100 AFtol
Hamne Wakge] o F715n SAXOE £
3 20| 7} LIk EH(p<.05) Table 4).
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JElT t2dte] HaseS Brksty] flste] &
g2 A 3= 7}*71]](G—Walk BTS Bioengineering,
Atk A oz
4 o] gARoR va&

1) 13 E&4(Cadence)
A Lo 22 A 86.85+14.10steps/min ©] 3L A
T BIIHI48IR FA F FAH R o5 Zo|7} 1t

$ol8 Aol7h thehdrh(p<0s)
AR Zal g z2o] 2 7F waleke] o] Alw R
™ A -212.06+01steps/min & 2 F718F ¥ T T 2t
L 555+ 01steps/min . &2 Z7}5} 0w AdLo] %
Zrot dsiol o 27159
o|7F e THp<.05)(Table 5).

A0 fofat %

2) B3 ALAHO0|(stride length)

Alsl o] 22 A A 2|7} 86.39+18.48cmo] a1 =AY
3 88.32+14.65cmO. 2 W37} Qo EAAOE &
@ Aot et gk daze 34 A
88.16+22.57cmo| 11 A & 89.77421.0lcm o 2 H3}7}
oLt BAROR Gelgh ol ek k.
4P 2ol 18 1 AT wskEe Annw
AFFL 193534802 2716100 2L 164+
230me.2 F7kes oL Aol dhxguct s}
o] o Z7hse ot EAMoR Selsials sk

(Table 5).
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Table 5. Comparison of the Cadence, Stride length, and Gait Velocity between the Experimental Group and Control Group

Experimental(n=5) Control(n=5) z p
pre 86.85+14.10 92.93+20.22 1.00 374
post 98.91+14.81 98.48+18.96
Cadence (steps/min) post-pre 12.06+.01 5.55+.01 5.36 015%
z -2.023 -2.232
p .031* .048%*
pre 86.39+18.48 88.16+22.57 -.904 447
post 88.32+14.65 89.77+£21.01
Stride Length (cm) post-pre 1.93+3.48 1.64+2.30 5.007 .057
z -1.896 -1.795
p .081 075
pre 81+.40 .69+.35 -.866 448
post 1.18+.19 .83£.29
Gait Velocity (m/s) post-pre .05+.01 .02+.01 5.004 .015*%
z -2.032 -1.862
p .031* 074

3) HP<&(gait velocity)

AgEo] 34 A HE7} SLL0ms)o] 1 F4 5
L18£19(m/s) & LtebLt W3k7} Qlglon FA A=
£-0J3t o7} VR IL(p<05) 2T S A &=
7} 69+35(m/s)0] I FA T 83+29(m/s)= H3Hr} Lie}
ol gAZew folat Aol ehA eigtrhal
EEE R EENEE R EESERERS P
AREe 05£0ImR S5 2717k ehgon] oz

= 0201 R £ F7Ee] HabrE QAT A ¥
o thzaurt o Z7KT BAKC R Golat 3
0]7} UreRtH(p<.05)(Table ).
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Selected Subjects (n=10)

[

I

Experiment Group (n=5)
[

[
Control Group (n=5)
[

Pre-Test
General characteristics, Time Up and Go, Berg Balance Scale Test,
10 MWT, Gait cadence, Stride length,

Experiment Group
(Both lower extremities Proprioceptive neuromuscular
facilitation training and gait training combining functional
electrical stimulation)
4Weeks, 5Daily/Weeks, 60min/day

Control Group
(General exercise and gait training combining functional
electrical stimulation)
4Weeks, 5Daily/Weeks,60min/Day

Post-Test
Time Up and Go, Berg Balance Scale Test,
10 MWT, Gait cadence, Stride length

Data Processing

Fig. 1. Study Flow chart.
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