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| Abstract |

Purpose: This study aimed to compare the immediate effects of various contract-relax (CR) techniques on the peck force and
passive range of motion (ROM) of knee extension.

Methods: This study recruited 17 adult males and females who obtained below 90° in straight leg raising. The subjects randomly
performed one of three different CR techniques (direct CR, indirect CR, and modified CR) on the right knee extension four times
per day for three days. The subjects’ peck force during each CR and their passive knee extension on the hip at a 90° flexed position
before and after each CR were measured.

Results: The peck force was significantly higher in the direct and modified CR than in the indirect CR. The ROM in the passive
knee extension significantly increased after direct and indirect CR. Comparing between each CR, the passive knee extension range
was significantly more improved in the direct and indirect CR than in the modified CR.

Conclusion: Direct and indirect CR are more effective than modified CR in the ROM of passive knee extension. The study
results suggest that the modified CR did not have the same effect on the ROM of the knee extension as the direct and indirect
CR and that further research is needed to recruit more subjects and to determine the effects on different muscles after modified
CR.

Key Words: Direct contract-relax, Indirect contract-relax, Modified contract-relax, Range of motion, Straight leg raising

FCorresponding Author : Seung-Sub Shin (midline21(@hanmail.net)



230 | PNF and Movement Vol. 16, No. 2

1. ME

Al A Rate] ARSahe o] Azt

5 Wglel A AT A4 dnad £AL
SRS

2010; Khamwong et al., 2011; Witvrouw et al., 2003).
ojgfgt o] -2 A dAole HE7HE WY XS
18t oheFt A1 71 (stretching technique)©] ARE-E]
1 9l o W(Hindle et al, 2012; O’hora et al., 2011;
Yuktasir & Kaya, 2009), 53] L84 L5
H(PNF) 9] 4=2:-0]<H(contract-relax) 7| ¥ (technique)-2-
A & (static) A%}, EFA(ballistic) 417}, & 2](dynamic)
8 WL o] RS B 0 1
ol AA 7o g S X4mul ol g} Yutkelu}
Al WS 99 B 91 el olgEn
RItH(O’hora et al., 2011; Wicke et al., 2014; Yildirim

BHAE B WSl BT 2
% H_E_‘ﬁ‘]_o:] 7(47( X‘]OE 7].E. H—L?,]
£ S7H7I= AR 5-0] H(direct contract-relax) 7|
g Pl 65 8 el
L3} 0]2ke HHESle] AR Ao F vlE HYYE

7HA7)1= 73 4=3-0|(indirect contract-relax) 7]%
o T2 Hu), Zelol} B5 $50) wat Ay Ei
P 5ol 71HE J8T 5= Qrh(Adler et al,
2014). Osternig S(1990)2 2-& Aol Y= gjatoz
BE0A 74 HEE doli ] 9b) AA -0
g 7143} 7 Sed-olet 7o) ke wlmsielck
QA7 AT} 7 S3-01% 71 WS A8 ko]
zolel 741G e Ak RSN 715 ¥
o Z7bk o Ak sk et ke 418 @l
A= AH =0l 7|HE 4835 Xohe] RE4
7V 97t 7 Sedolel 1M E e U et
Hat 8.16°7} ¢ Z71E Qi th(Jadav & Patel, 2015). 214
2} 7Kg Se2olet 714 B T 7154 Wl wa)

Holx|gt o 7|4o] o BIHA o}y Wata}x]
.

Butterfield2} Herzog (2006)-2 1=-2

I E7Es W9 S 8 AR EE 50
7IHo] 71 A-&5he gl A 20134 453}
29 $42 U 5 YT sfgon, ol $50)
A T ——
A S o] dhzoleln skl @ &7
ol 198

Fola 42
2ol 188 A 44 A= #ge_a | gasgon
(de Paula Oliveira, et al,, 2017), th2 Ao A= Fr}e]
Uz Yekel A s3-oleke 483t A3
2P0 2o EoA(peak torquo)et HE B £
(mean power output)©] 74 % A tH(Marek & Cramer,
2005).

Kwak} Ryu (2015)= 5:%-0]2F 718
280 Bl 243 77 58 o] 99 &
<= 2] 4==(maximal voluntary isometric contraction) T}

PEEEEES
contractlon) A8 Aotalgith Fe Aol AL &
YROR theo} 42 Foheoledel 60%e] T3k
Hojsolol G0 $5o0l% 7WE 487 2
5 A5 R SR 15 ol B
= U] 9 Kay 50192

o r—ﬁ

2.8

Z=(submaximal voluntary isometric

o+ E4E Oﬂl‘ﬂo}ﬁﬁ Qe MxA o= IH7HE W9l
£ S7Fol 85t dubeel 5ol 7| &
2] 55 ASRA] o2 aljea] ApA|of A o]
S 43)8= A =0 (modified contract-relax)
e TS OR, 4 S5-0l%h 7] et
Folael A8e A 7 BA AAE A g Fek)
FAsh 37 gl

1 Gl A4 Aol 44 oler 719, 14
AN = /\



I, giq gk

1. ST

£ A= w2044 3041721 9] A2 A9l H
2 A B4, ] 9 gap o HE S 1
ApEA o &2 zholgh 20 o2 sttt A+
A7 F 22 1d SR skR]ol] AEEH o] lAY
574 954 W 3k o), 2E 9, Foke s B
o, X FHE9, A4l T Aol =t
T A5 5o 2 240 JFE Fe IS
o[2HA|, XFAEA E FATA 5 L2 FE 58
Ao = IAEE dolAl AY=glon o2
& 5 W2 o Z7(straight leg raising) H 7} 90°
o]l I FAE AollA A= Yeh A7t F
o T E LS AT Axz Spo|u AlAE
T ATIES skglon 20 9] AT AL T dAL

[e) =
W71k 58, TEF W 27 W9 SO2 390l
Aol A A= A thMitchell et al., 2009).

Z2ke] 4%-olgh 7] SRshs Fob WS

rr

80.5
36

9.3| ~ M6 depth 8.5

Fig. 1. Model DS2-500N (Imada, Japan) (left) and A-6
extension shaft (right), (unit=mm). ©Copyright
Policy-Open access license.
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Fig. 3. Setting to measure passive right knee extension. Fig. 4. Force measurement during direct contract-relax.
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Table 1. General characteristics of subjects (n=17)
Characteristics Mean+SD
Male 7
Gender
Female 10
Age (years) 25.0+£2.4
Height (cm) 167.4+£8.9
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Table 2. Comparison of mean peck force between each contract-relax (n=17)
Mean+SD F p Post hoc
FDCR (N) 83.01+£29.66
FDCR>FICR*
+
FICR (N) 14.96+2.79 99.10 0.00 FMCR>FICR*
FMCR (N) 89.80+21.54
FDCR: mean force of direct contract-relax, FICR: mean force of indirect contract-relax,
FMCR: mean force of modified contract-relax
*p<0.05
Table 3. Comparison of ROM of knee extension before and after each contract-relax (n=17)
CR Pre Post F p
DCR (°) 106.76+12.69 118.71£12.27 0.00*
ROM Of. ICR (°) 104.71£11.06 118.47+10.82 9.37 0.00*
Knee extension
MCR (°) 107.47+14.69 109.47+14.20 0.77

DCR: direct contract-relax, ICR: indirect contract-relax, MCR: modified contract-relax

"MeantSD
*p<0.05
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Table 4. Comparison of difference of knee extension ROM between each contract-relax (n=17)
Variable .ADCR (°) AICR (°) AMCR (°) F p Post hoc
knelzoel;/{er(i;on 118.71£12.27% 118.47+10.82 109.47+14.20 1.99 0.00 ﬁgﬁ:ﬁgﬁ:

ADCR: after direct contract-relax, AICR: after indirect contract-relax, AMCR: after modified contract-relax
"MeantSD
*p<0.05
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