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Efficacy of PNF Group Exercise Program in Chronic Stroke

Soo-Min Kim, P.T., Ph.D*, Sung-Soo Bae, P.T., Ph.D**

Department of Physical therapy, Ulsan College”,
Department of Physical therapy, College of Rehabilitation Science, Daegu University*”

<Abstract>

Objective : The purpose of this study was to evaluate the influence of a community based
group exercise intervention on motor functional capacity. To evaluate the immediate(post-
treatment) effects after 6-weeks exercise program on the group exercise intervention(PNF and
Circuit exercise).

Methods : Subjects-Included persons with stroke who were living in the community. Thirty—
seven subjects were randomly assigned to the PNF, Circuit exercise and control group
participated in a repeated measures design that evaluated the subjects with pre-treatment,
post-treatment(6 weeks). Functional ability outcome measures assessed the motor assessment
scale(MAS) and EMG. Both treatment groups participated in exercise class three times a week
for 6 weeks. Group programs focused on balance, functional motor capacity and walking ability.
The PNF program was modified PNF pattern and techniques with emphasis on functional tasks
when possible, as well as stretching of the more affected limb particularly in the more affected
shoulder. The Circuit program with subjects completing practice at a series of work station as
well as participating in walking races and relay with other members of the group.

Results : Compared with the control group, the treatment group had larger improvements in the
motor function ability after 6 weeks treatment and Post-treatment test scores were more

significant than the pre-treatment score.
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1. Motor function were assessed by using MAS, sit to stand, walking and upper function were

assessed pre-treatment versus post-treatment measures revealed a statically significant(p<.05).

. There were significant differences between the groups. Compared with the control group, the

treatment group had larger improvements.

2. In the treatment groups, demonstrated difference in the electromyographic activation of biceps,

triceps, quadriceps and tibialis anterior muscles on the paretic side in the response to the

reaching arm movement and stepping motion in stance. The difference in muscle activation

improvement were not statically significant.

Conclusion : The results of this study showed that the PNF and Circuit group exercise

intervention can improve motor functional ability.

This study suggests that the PNF and Circuit exercise programs is appropriate for community—

based group exercise principles. It leads to gain and maintain potential function for disabled

persons after stroke in the community.
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Table 1. Weekly exercise schedule

week PNF group Circuit group
e warm-up Ex
e upper aitem » warm-up Ex
1wk pper b e circuit training mat
* lower pattern
* cool-down Ex
« cool-down Ex
= upper pattern with sandbag  reaching
« lower pattern with sandbag * bridging .
2wk . . supine
* bridging * rolling
« rolling e circuit training
e prone to quadruped posmon * prone on elbow
» quadruped position * quadruped position
3wk . . prone
- weight transfer » kneeling
 quadruped position to heel sitting * circuit training
* upper pattern * reaching
Awk » lower pattern » weight transfer sittin
» chopping & lifting * ball play g
* scooting e circuit training
e sit to standin; . .
» weight transfir it to standing
5wk . & » weight transfer standing
» bilateral upper pattern .. . .
e circuit training
(symmetry, asymmetry)
« stepping (forward, backward)
both sideward) L . .
owk . ( e circuit training walking
» walking
« TUG"
* TUG @ &AM dojut 3m 212 @ & oA AR E Bole} gt

m. i+t &1t
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Table 2. Characteristics of subjects

PNF Circuit Control p-value
Gender male 6 6 6
female 6 9 4 0.847
Age 61.50(4.21) 56.67(2.87) 57.50(9.48) 0.092
Height(cm) 160.92(10.08) 162.20(4.38) 160.40(7.40) 0.820
Weight(kg) 63.00(11.39) 62.67(4.94) 58.30(8.17) 0.353
Months after stroke 72.58(64.72) 57.47(45.46) 55.70(36.89) 0674
Hemorrhage 7 8 6
Cause Infarction 5 7 4 0.943
Plegic Rt 6 6 6
side Lt 6 9 4 0.635
. Yes 7 13 7
Physiotherapy No 5 9 3 0.266
Walking(MAS scale) - 4.2(1.03) 3.9(0.96) 4.2(0.79) 0.736
MMSE-K 22.92(2.07) 23.13(1.85) 23.70(0.25) 0.679

Rt: Right hemiplegia
Lt: Left hemiplegia
MAS: Motor Assessment Scale

MMSE-K: Mini-Mental State Examination- Korea.

By PNF#& 1252097, <3FdFE 073+
59% %‘7}'5]'9\9~J—(p< 05), HE2Te ~0.20£0.632
A3l4th X8 & PNFE, «<8&d7y Eﬂz
T /‘}0101}/‘1 z} ag3re) BAREAME 0.00022 &
g 27h Aen A% HAE A3 Duncand
AAE A3 PNFTY di27, o8Fded dx
T Alololl A sk A7 AATHP<.05).

Hu lem

3) 9t7] T3 (balanced sitting ; score)

A g X8 A, F o] 78] By vgE
B PNF#S 1.00+0.85, ¢#8FdTE 0.80+0.86
o2 F/EIA(p<.05), RIS -0.20:0422
2239y, 28 ¥ PNFE, S35dey gx2s
ApelollA] Zp 1Ezre] BAREAML 0022 oS

217F 9o AAFE AA4e #3) Duncans AAIg
23 PNFZ# Uzxz, ¢8FEETH =T Al
oM Feld 27F AMHp<.05).

4) A7](sit to standing ; score)

A 2EY XNE A F AV HE s BY
PNF#& 1.08+1.16, ¢&#FHT 067=1.188 &
71 (p<.05), hETL -0.10+0.322 233
o XF ¥ PNFF, €337 =T AlelolA
7 g9 BAEAe 0342 FI% A AN
o A1F AL 98 LSDE 4AIgE A3 PNF
T3 Z2T AlolollA Fog A7 UAATHP<.05),
(Table 3, 4, Fig. 1).

Table 3. Comparison of sit to standing between pre and post-treatment in each groups

M=SD
Pre-treat Post-treat t-value P-value
PNF 4.33+1.83 5.42+1.16 -3.223 008
Circuit 4.87+2.03 5.53+1.06 -2.197 .045%
Control 4.80+1.55 4.70+1.49 1.000 .343
Total 4.68+1.81 5.27+1.24

* P <05



Table 4. ANOVA on standing of pre and post-treatment in each groups

PNF group Circuit group Control group F P-value
Pre-Post 1.08 67 -.10
75 034
(SD) (1.16) (118) (32) 3757
Duncan a ab b
* P <05

10
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o
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2 O Pre-treatment
O 5 =
£ B Post-treatment
e
§ 4
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2 | -

1k

0 i 1

PNF group

Circuit group

Control group

Fig.1. Average change in sit to standing between pre and post treatment in each groups.
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olejA 7 ZEZHE —E*{‘_ Ao 0002 FY3
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AN Fsk 27 AATHP<.05).
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6) %A 7] (upper arm function ; score)

Al 289 AE A, & A 7159 B wHElE
BWH PNFZL 0674065, £3FdATS 0.60+0.83
02 FURIAI(p<.05), ETL -020+:0.42F 7+
239t X8 ¥ PNFT, ¢3FdTH U= A}
ol Z IFZke] B4R 009F Fost 2t
UARem AL AL 93 Duncans AAISH A7
PNFT# di27, «3FATY g2 AleldA &
oJ3 A7} AATHpP<.05), (Table 5, 6, Fig. 2).

Table 5. Comparison of upper function between pre and post-treatment in each groups

M+SD
Pre-treat Post-treat t-value p-value
PNF 4.08+1.93 4.75+1.42 -3.546 .005%
Circuit 3.20£2.62 3.80£2.40 -2.806 014
Control 4.10£1.97 3.90£2.02 1.500 168
Total 3.73+2.23 4.14=2.02

* P <05



Table 6. ANOVA on upper function of pre and post-treatment in each groups

PNF group Circuit group Control group F p-value
Pre-Post .67 .60 -.20
5.413 .009*
(SD) (.65) (.83) (.42)
Duncan a a b
* P <05

10

9 -
—_~ 8 3
o
g 7
S
g 5 - CPre-treatment
. B Post-treatment
S a4t
8
a 3 r
)

2 -

1 -

0 i —

PNF group

Circuit group

Control group

Fig. 2. Average change in upper function between pre and post treatment in each groups.

7) £ ¥%(hand movement ; score)

A 1§ A8 Zi, T & 25 V%Y BT |
32 B PNFT 0.92+0.90, £3FHATL 0.67
+0.902.2 2“-7]-6]-9&'7(p< 05), HZFL 0.00+0.00
o2 ¥t sk A5 F PNF , c¥EFATY
&= AbelollA ZF 1g3e
o3 A7 AN AL %

AAs A3 PNFrd g2, o3EATy gz
T Abelell A &k 27 AATHP<.05).

o L

3. gz =T ZHE EY

1) ggolFe 285 ®is)

PNFZ& X5 A 2.20(3.31), X7 3 7.48(10.04),
3= X7 A 242(157), XE ¥ 743(5.21),
z27e X8 A 4.64(1.70), XE F 4741742
Z8Fo] FAEoy FAHCE fo3 A= §l
A p>.05), (Table 7, Fig. 3).

1.83(2.71), A& F 7.58(6.20),
TEEETS X8 A 1.85(252), X8 F 505
(643)2 2&F°] IR oY BAHSE Fo%
A p>.05), (Table 7, Fig. 3).
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ZFe XE A 097(0.27), Ng ¥ 1.16(0.37)
4850 Froy BAFHLE % A=
NAHp>.05), (Table 7, Fig. 4).
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Table 7. Comparison of EMG in musclesi between pre and post treatment in each group

Muscle Grou Mean(SD)
P Pre-treat Post-treat t-value p-value
Biceps PNF 2.20(3.31) 7.48(10.04) 1.192 0.299
Circuit 2.42(1.57) 7.43(5.21) 2.259 0.061
Control 4.64(1.70) 4.74(1.74) 0.168 0.875
Triceps PNF 1.83(2.71) 7.58(6.20) 2.668 0.056
Circuit 1.85(2.52) 5.05(5.43) 2.259 0.087
Control 3.17(1.69) 1.88(0.77) 2.346 0.079
Quadriceps PNF 3.26(5.01) 6.28(9.50) 1.228 0.299
Circuit 3.06(5.11) 4.42(9.66) 0.669 0.094
Control 0.97(.27) 1.16(0.37) 1.288 0.875
Tibialis anterior PNF 4.04(7.93) 7.65(4.55) 1.214 0.292
Circuit 3.78(8.05) 9.44(4.19) 1.668 0.171
Control 2.07(1.46) 1.93(1.07) 0.172 0.872
* p <05
20 o
# Pre—treatment + Pro-yecternt
Rl ¥ Post-treatment 5t u Post-treatrrent
Z g
7 10 po
& ] n gvor
* 5 . ® .
5 L]
& # &
0 . .
PNF group  Circuit Control 0 hd
group group PNF gap Qrodtgop  Contrd goup
auadioeps
biceps brahii
D
0 # Pre-treatrrent
¢ Pre-treatment 15  Post-reatrrent
o 15 @ Post-treatrment %
E gor L]
g 10 g‘\, ]
= y st
<5 [}
5 L
0 A — 0 '
S PNF group Circuitgroup ~ Contrd group
PNF group (g)rrgjg ?;Lfsf tivialis anterior
triceps brachii
Fig. 3. Change scores from pre and post treatrrent Fig. 4. Change scores from pre and post treatrment
between each group for musde activation in biceps and between each group for muscle activation in quacriceps
triceps brachii. and tibialis anterior.



PNFZ-2 & 2 4.04(7.93), T 765(4.55),
THEFTS X' M 378(805), AE F 94
(4192 28F°] I7RINeY SAHCE {93
e R THp>.05), (Table 7, Fig 4).

28

5 &% g 1§ 3t ¥l

A 2 A5 F 4
W PNFT 5.28(9.91), €335+ 5.01430)=E F
7Fkda, tERFE 0.10(1.3)eE WHEE yehlx
sttt ol PNFZd ¢32-5wdA X8 & 2
Fxo] 2718 Yehla, ol M 1§ 719 BikE
A Ade {3 Zel7h JATHp>.05).

ArEel 28% WHile PNFT 5.75(4.82),
FILTF 320(3.17) 02 EEIEY, UETE -1.29
(1.23)2 9zt 743kt ol PNFT# ¢£3%
oA X8 F €T TV JUEL, ol Al
aF e BAHEN d3e {98 1]'017} AN}
(p<.05).

HEAFTY 28F ¥Wde PNFT 3.02(5.50),
SIEEF 1.36(4.55), HIEZT 1.86(3.76)22 <7t
Z7}8ldct ol PNFTolAM diEAF2Y 8%
w3y o2 aFo) B8] A JEieY, ol Al
aF Y BAHEA Ade {3 Zelrth gl

W3lE PNFT 3.61(665), &
592 ZVYE, tRT -0.14
18N& Ji—s}%lc}. ol PNFT# &350l
4859 Z7HE vehla, ol Al 2
Ade F93 Zol7b ok

(p>.05) (Table 8).
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o] F83tHLord et al, 2004). °]& 3l
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o] FA3A Ea3ltHEng, 2003).
Dean 5(2000)2 x|8AL9) AHH<
L O5FEd a9 Rudged, ol XEAM
AFE 7FA9A @1 81 222 AFde Al
& 59 7 U ¥ o} XgArsle] Alde
olgstd rlv FH EZzIadohd % FU2E
TFFoEZA A3 FxpEe] HA A5F &
gs g £ don AISIHHRusi, 1991
Carr & Shepherd, 2003 ; Eng & Shu, 2002).
T3 Jang $(2003)2 HES XY *F7E
< FPATIe FAHR] NEWPoZ HA ALY
A E HHEHoR dAFdtn FHI= Zlo] EHoh
Aol 71FARA HEFY] dFS v=v b
'&—33} A=l 5]‘:]'-1- 5}9\315} HIolle 7

Wl 7

TS FHe3 ﬁ:rﬁ J)rZﬂ )o
T, A F=EES PNF 71ee HES I,

Table 8. Comparison of average change EMG in four muscles for each group

Mean(SD)
PNF Circuit Control F p-value
Biceps 5.28(9.91) 5.01(4.34) 0.10(1.31) 1.076 0.372
Duncan
Triceps 5.75(4.82) 3.20(3.17) -1.29(1.23) 5.482 0.020%
Duncan a ab b
Quadriceps 3.02(5.50) 1.36(4.55) 1.86(3.76) 0.167 0.848
Duncan
Tibialis anterior 3.61(6.65) 5.66(7.59) -0.14(1.87) 1.234 0.325
Duncan
* p <05
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