Journal of Korea Proprioceptive Neuromuscular Facilitation Association, 2015; 13(2): 81-88 Print ISSN: 1598-933X

i

PNF sfjeloflA] ZyEof whE Nomal Timing®| #-§-0] A7t 258/ v|A= 9%

The Effect of Trunk Muscle Activity on Applied Normal Timing
According to Angular Motion in PNF Patterns

Kyung—Hwan Kim' + Hye—Jin Youn * Sung—Hun Park * Jin-Woo Lim
Department of Physical Therapy, Bonifacio Hospital Rehabilitation Center

Received: November 30, 2014 / Revised: April 20, 2015 / Accepted: April 22, 2015

(©)2015 Journal of Korea Proprioceptive Neuromuscular Facilitation Association

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

| Abstract |

Purpose: The purpose of this study was to analyze the effect of normal timing according to angular motion in PNF patterns on
electromyography (EMG) activity in rectus abdominis, internal oblique abdominal muscle, external oblique abdominal muscle,
and erector spinae.

Methods: Ten healthy adults volunteered to participate in this study. The participants were required to complete following two
PNF extremity patterns; upper extremity extension- adduction-internal rotation pattern with 180°, 90°, 30°and lower extremity
flexion- adduction-external rotation pattern with 0°, 60°, 90°. A paired t-test was used to determine the influence of the two PNF
patterns on muscle activity in each muscle. Descriptive statistics were used to determine the ratio of local muscle activity to global
muscle activity.

Results: Interms of their effect on applied normal timing, the upper and lower extremity pattern significantly affected the rectus
abdominis, internal oblique, external oblique, and erector spinae (p <.05). The upper extremity pattern (at an extension angle of
30°) and the lower extremity pattern ((at a flexion angle of 90°) influenced the rectus abdominis, internal oblique, external oblique,
and erector spinae (p <.05).

Conclusion: The effect of the upper and lower extremity patterns on applied normal timing was significant in that these patterns
increased trunk muscle activation. The upper extremity pattern (at an extension angle of 30°) and the lower extremity pattern (at
a flexion angle of 90°) increased trunk muscle activation. Normal timing is required to increase trunk muscle strength and extremity
movement.
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Table 1. General characteristics of subjects (N=10)

M(n=5) F(n=5)
Age 27.20£1.300 24.40+1.95
Height(cm) 175.00+3.74 160.00+4.12
Weight(kg) 72.00+3.94 55.40+6.15
BMI(kg/m2)> 23.55+1.83 21.60+1.56
Mean+SD#

BMIP ; Body Mass Index

Table 2. Change of Trunk muscle Activation in the Upper Extremity patterns

2. AX|IEO|A Normal Timing &2 S22} ZH=0||
ME JY Mids S8 Held Hjn
Normal timing2- 2-8-3} Intervention 1 ©] 2]-8-3}%]

%2 Intervention [1of4] BTk WE ZheolA S0

Sex Muscle Intervention 180° 90° 30° X2
I 128.04+30.412 168.25+79.35 199.00+81.40T 8.40%
RA I 100.00+0.00 136.43+57.34 154.02+47.957 1 7.60%*
z -2.02% -2.02% -2.02%
I 129.09+21.79 204.92+87.02F 235.22+87.92F 8.40%
I0A I 100.00+0.00 141.76+44.77 176.92+40.60 T T 8.40%
z -2.02% -2.02% -2.02%
M I 149.03+33.53 183.26+61.001 230.60£91.001 * 10.00*
EOA I 100.00+0.00 123.87+7.551 136.37+13.54 T 8.40%
z -2.02% -2.02% -2.02%
I 134.55+44.09 199.06£97.75F 227.59+90.60 8.40%
ES I 100.0020.00 128.80+26.40 1 143.96+28.57 T 8.40%
z -2.02% 2.02% -1.75
I 117.17£16.49 136.12+15.06 T 193.47+£71.56T 10.00*
RA I 100.00+0.00 121.96+7.651 167.95+50.157 10.00*
z -2.02% 2.02% -1.75
I 118.19+30.12 143.24+32.161 172.43+51.341 % 10.00*
IOA I 100.0020.00 129.27+20.62 1 150.64+27.371 8.40%
z -1.21 -1.48 -1.75
F I 126.41+33.05 143.13431.371 190.31+78.93 8.40%
EOA I 100.00+0.00 119.73+18.377 164.54+65.51 7T 10.00*
z -2.02% -1.75 2.02%
I 139.39+£67.88 150.21%70.50 160.71+60.55 1 6.40%
ES I 100.00::0.00 117.66£15.05F 128.96+14.81 7T 10.00*
z -1.48 -1.48 -1.75
Mean+SD?
* p<0.05

TSignificant difference of Compared with 180°

*Significant difference of Compared with 90°
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Table 3. Change of Trunk muscle Activation in the Lower Extremity patterns

Sex Muscle  Intervention 0° 60° 90° X2
I 145.25+20.702 162.74+£50.36 221.45+77.90T T 7.60%*
RA I 100.00=0.00 136.2046.82 186.71+66.29 1 8.40%
z -2.02% -2.02% 2.02%
I 148.28+33.43 160.35+31.00 188.05+34.68T T 8.40%
I0A I 100.00::0.00 125.68+14.03 156.00+30.157 T 10.00%
z -2.02% 2.02% -1.75
M I 149.70+49.88 220.76+136.411 268.18+129.53 T 10.00%
EOA I 100.0020.00 146.80£64.00 1 208.30+88.60T 10.00%
z -2.02% -2.02% 2.02%
I 100.92+13.74 115.02+10.46 120.00£42.27 2.80
ES I 100.0020.00 106.21+8.63 115.32+38.24 3.60
z -0.41 -2.02% -1.21
I 103.88+8.74 162.76£62.551 196.33+86.69T T 10.00%
RA I 100.0020.00 139.63+49.09 156.30+55.87 5.20
z -0.67 2.02% -1.75
I 112.45+19.08 160.52+34.761 168.64+41.51 1T 10.00%
I0A I 100.00::0.00 133.24+26.811 125.89+12.391 7.60%*
z -1.21 -2.02% 2.02%
F I 120.27+24.07 234.35+124.391 296.51+178.291 1 10.00%
EOA I 100.00:£0.00 181.64+112.19F 233.41+157.071 8.40%
z -1.48 -2.02% 2.02%
I 105.74+14.61 145.54+26.821 167.72+47.521 1 10.00%
ES I 100.0020.00 131.12+37.70 135.76£29.58 5.20
z -0.67 -1.48 2.02%
Mean+SD?
* p<0.05

TSignificant difference of Compared with 0°
*Significant difference of Compared with 60°



86 | UiPrlR+8dlZZETIeRIX 13 H22

9] B 70| dlolo}f o].u:]’ =7]9] :Lq]gu_ Aoz
Agho] oFnt Felo] 9lthn 3}%tHGellhom 1949;
Loofbourrow & Gellhorn 1949). ~-&3l= L8020
B I -84 WhAks 22 WA Fele] vk
I oA Aute P vk SRR
o} olgfal AL Mo A To|RAA] 12T 2
SJRol A YgIH7HA] B 4= SIck oA AlHle]
TolwaT A9paL e YolA AZEf gl
o, A7k A g Bele] deea
g3t AL Shs) A Wslel e o) @
Hel A7hEe 1A o) A HER A RARE A}
A|eF Ak 112 =k jhar skt Adler
et al, 2008). ERF 73 Ao} thejsof ek A%

=

AA 8] o= FRl=A] B oFfh 25:9] WHiKimadiation)
& goqt
3ol A A 88 4o sl sfetel g

070l FAEE 2771 At o]F
714k 2 yehd wAke] avtel Al HTh

m 5(2011) P A Ziof o shA|aE
o A 90°0|| 7[R A7 9] ¢ = T4
s}ol5lgl. o, Ki 5(2011)2 a1 o4 & 719
e o] A7t 289 T Eo nx JES &
W"% wheba] B =5o) ¢ Azl A AMA|
wje o] A= 2 G0} sA| wE o] E5zt
H(90°)<>ﬂ*1 o B2 AR s &

s
i

20

o

ruf
_,_!:10

Boroh

1o
01' JH m]m PO fl
éa J\,OL OID 5

£ o

ﬂ
E

o
> ﬂ
30
2
™

I
S
2o do
to oft =
ot
rlo

2ol ﬂl.?L'

fr =
o po &
> Q9 |

&L

-

S P AR FL BASYL AT FAARE B9
ok TG FA WEAZ S glofok S, o)}
e A RE 7150 W 52 ) 2P

Pk ohujel WAES Az ol HA HgL
= Zo|tGoo et al, 2009).

A2 4174 A EE A7) mA A eleh
T 274 7} el (condition)o] whe} 5} v (Kandel
et al, 2000), A|Z}21Q1 Hof o3 oF= Rl(feed forward)
3} 529 (Reedback)o] PoT Lk, o] AZ| T L5
Aef 52 2572 (motor plan)o] 7 =|of AJzp# 0.

2 £50| H7| o] 2gFo] Yoludrt 39
th(Kandel et al, 2000).

Belenkii 51967y 4] = A 2lollAl L& &=t
A S wf AAEEIS 58) S5 5 (D) 2
o] W= 2Jske S Hustglom, AN 248t #
3o A “WH T2 =1 SAZHA, ZAAAE 25l
Ao B S wlE HAsh] Sl el o
A S0msec ]} /et & WA B2 BANEA
EH, =520l olofA ThA] A el F H AlA|
£ Mt A7l aL, wjen Aoz B4 shE Qi
I 5EE ol ofl54] Al 2 (Anticipatory postural
control) o[ A &2F& FHsh= W, AAIES0] &
5 2A7E Aol B Z29S Ut Shumway-
Cook & Woollacoatt, 2000).

Hodges(1996)2] Aol 93t TS
A 2] @3501 Hgsl7] 9] 4320l YA

Kafelo], 219)%

o

§dee2do] 29 o
Aok Aol=t shglnk
&= A7) FANA A2k sHA] 2] A9l o4
A3 A e Al A EfolgE FoAdt 1F
oA e AESo] ¥ A st 2 4 A=
2 olgjet ZAE 7IRte 2 3 4= 9ltka AbRHeh
whebA] PNFOll A ARS-E= 712491 At A 78
A9 Bro] Y GubAQl AZFE ol mhE 5] &

A2 Q] SEme} opjeh A91ser 29150 FAIZ



PNF THEOIM 20l T2 Normal Timing2l 80| HiZh 2S20l DXl S | 87

BE S5 YHAA AR 5 71%5He £
2 QPgHoln BEHOE SHT 4+ YES 1Y
% glch 2emE G4 eolwe siue] 2 go

Initiation)= o]t FAH& AWA O SE A
Nl el Ao A B 25 U2t T4,

#7191 U448 B9 &5 shies] 4o 54

*1?4 1 @ 55

57]_ B2 FE0

Lo

4 9l 74olet AprEY,
AUl 2 Are] AhAL AAA Elo]y A-8-9

ke @%—zz} A oﬂ%ﬁh At 2 5

Ql Axtoll A 95
& fre A=l
°§ ¥t 1584
150 2y
T A EH A0] 7—35 JéL %*HGO")QP 5t TH 9]
H2100%)0l A F-oJgt H3kE Helo
01]’\1 YT AHE ATk £ ‘POPX]

References

Adler S, Beckers D, Buck M. PNF in Practice: An Illustrated
Guide, 3rd ed. Berlin Heidelberg. Springer-Verlag.
2008.

Beevor CE. The Croonian lectures on muscular movements
and their representations in the central nervous system.
In: Payton OD, Hirt S, Newton RA (eds.) Scientific
basis for neuro physiologic approaches to therapeutic
exercise: an anthology. Philadelphia. Davis. 1978.

Belenkii VE, Gurfinkel VS, Paltsev EI. Elements of control
of voluntary movements. Biofizika. 1967;12(1):
135-141.

Gellhom E. Proprioception and the motor cortex. Brain.
1949;72:35-62.

Goo BO, Gwon MJ, Kim KT, et al, Proprioceptive
Neuromuscular ~ Facilitation. Seoul. Dai  Hak
Publishing Company. 2009.

Halvorson HM. An experimental study of prehension in infants
by means of systematic cinema records. Genetic
Psychology Monographs. 1932;10:279-289.

Hodges PW, Richardson CA.. Transversus abdominis and the
superficial abdominal muscle are controlled
independently in postural task. Neuroscience Letters.
265(2):91-94, 1999.

Jacobs MI. Development of normal motor behavior. American
Journal of Physical Medicine & Rehabilitation.
1967;46(1):41-45.

Kabat H. Central mechanisms for recovery of neuromuscular
function. Science. 1950;112(2897):23 —24.

Kandel ER, Schwartz JH, Jessell TM, et al, Principles of Neural



88 | UierlR+8dlZZETIMeRIX 13 H22

Science, 4th ed. New York. McGraw-Hill. 2000.

Ki KI, Cho HS, Shim SM, et al, The effects of PNF leg
flexion patterns according to the hip joint angle on
EMG activity of the trunk. Journal of Korea
Proprioceptive  Neuromuscular  Facilitation
Association. 2011;9(3):11-17.

Kim KH, Ki KI, Youn HJ. The effects of PNF leg flexion
patterns on EMG activity of the trunk. Journal of
Korea Proprioceptive Neuromuscular Facilitation

Association. 2011;9(3):19-24.

Kim MH, Kim SS, Kim HC, et al, PNF Mannual, 3rd ed.
Seoul. Yeong Mun Publishing Company. 2012.

Loofbourrow GN, Gellhom E. Proprioceptive modification of
reflex patterns. Jowrnal of Neurophysiology.
1949;12(6):435-446.

Nashner LM. Fixed pattems of rapid postural responses among
leg muscles during stance. Experimental Brain
Research. 1977;30(1):13-24.

Shumway-Cook, Woollacoatt. Motor control, 3rd ed.
(Baltimore). Lippincott & Wilkins. 2000.



