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{Abstract>

Objective : The purpose of this study was to analyze ultrasonography and 90-90 SLR test on hamstring after
both groups were applied static stretching exercise and PNF stretching exercise.

Methods : For this experimental study, total 20 healthy university students, who were divided into static
stretching exercise group and PNF stretching group. Each group was assessed before and after stretching(0.5
minute, 1 minute, 1.5 minutes, 2 minutes, 2.5 minutes, 3 minutes, 4 minutes, 5 minutes, 6 minutes, 7 minutes,
8 minutes, 9 minutes, 10 minutes).

Results : Total score of 90-90 SLR test was showed a significant difference between pre and post. Hamstring
diameter was gradually increased to 2.5 minutes and 3 minutes, where after it was gradually decreased in static
stretching exercise group. Hamstring circumference had regular interval scores before and after on PNF stretching
exercise group.

Conclusion : There was a different change on hamstring diameter and circumference.

Key Words : Static stretching, PNF, Ultrasonography, Hamstring

HAAA} - AA| S, E-mail: sjm7897@hanmail.net
=24 120089 49 149/ FARSY 12008 49 289/ AASY 120089 59 82



e B A A3E s

1M =
AgEAo] wslsizel wap ddiRlse AR
o] AFHE Ade] Fhskn, AAEFY Ph2 4
ZF 29 A xEFo] Uk A HIE
8 AoIEA AARET E S 8o F
=AA vehdan JeKAEE, 2003). 22 Q18
2749 AV He Aol 2244 Zojo]tHOng
S, 1995). SEAHA ol FoA B3] 2T/ I
< Y TR we AL £ 5 AHAEA
E 199) 2 F 339 dFL s e
TSI AESE s, Q¥ H
A B5E AT =8 A AANY
A ASE FE dxe 339 /A8 }
ololgtar 3l tHRose, 1988). Sahman(2002)v &%
o] 8RANAT Bk AojHo g ddspy, do
2 ¥ T 1/HL SH3 FF A Yol
A= olg B3] S8t 2= Al Hol o
84 a%g doy|A ddn RIStk olg%
o5 B2 o] JP FAE sz A%
A& Agstd g5S A Itk AU
dE AH AR AHFEH AT %%J(PNF)}‘
EYR Wil Wol A&H1 Uk ol =
B(Q005)= AA AL Hoe 23 Xl E%f%
AR 53 S W ALAA HQs] AL
Hog At of Al & 2 MEEE W
Holn, If5EA AAT EF(Proprioceptive

mlo

.1-}

&3
HA

—r—'
~
=

e 2

neuromuscular facilitation) g & =3 o] =

2 EHstd Agshe 2%g 2EAH AVle
“3‘?:1"]‘3}- ol#g AgrIHel ANE AFI A
oz A AR A T 2L =FFH 4
Hol ) A|ql, oleFt WHELS T2A 723
HilE AHFgos vepyrld FA3tet. 723
HalE JrE 5 e Pide AFEH 9589,
A71EH9, 299 89 2L SR 4R
g A F ATHAA7), 2007 2 F AEE
289 Q7YY & F2E A Ul FalAg
2 BIASER Wes ARR-E(Kawakami
=, 1993; Kuno®} Fukunaga, 1995) FAFH ==&
%J(computerized tomography; CT)o|L} &/lFH G4
(magnetic resonance image; MRI)E T} £ o] ML
Hwa Fojagel 7R3 GArgelr] 2 4
I #¥bE £ v %9 EHd A% dFHoln
GAQ ARE AFPHChi-Fishman 5, 2004). o]
o B dfiMe A A nie-84 UAES
ZAPNRAIZE A4% 3 o Zo] \H3lE 90-90
82 A HAL e ARSSt] E43a, I
£ 289E AR 259 AA3FH =99 g
& Baxt drk

I Selection of subjects(n=20) ]
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[ Static Stretching exercise group (n=10) 1

rPNF stretching exercise group (n=10)

Pre-test
90-90 SLR test, Ultrasonography(Hamstring diameter, circumference)
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Static stretching exercise —|

‘ PNF stretching exercise |
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Post-test
90-90 SLR test, Ultrasonography(Hamstring diameter, circumference)

Result analysis (SPSS WIN Ver. 12.0) \
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Fig 1. The measuring location for hamstring
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Table 1. General characteristics of subjects
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(N=20)
Static stretching exercise PNF stretching exerise Total
group(n=10) group(n=10) (n=20)
Age(years) 22.80+2.49 24.70+2.54 23.75+2.63
Height(cm) 176.70+4.37 173.80+4.29 175.25+4.47
Weight(kg) 68.70+6.96 66.85+5.49 67.78+6.17
Meant+SD
Table 2. Comparision of 90-90 SLR test between pre and post stretching (N=20)
Pre Post t P
Static stretching Ex group 140.53+6.11 142.3+4.93 -1.290 0.229
PNF stretching Ex group 143.13£7.28 145.60+6.17 -1.694 0.125
Total 141.83+6.67 143.95+5.69 -2.168 0.043 *
MeantSD
* P<0S
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Table 3. Comparison of hamstring diameter

FA AT A 140.53x6.11°6 4 AHIE
142.324.93°2 F7F840L, /84 AEE 3
(PNP)A AT e APH 143.1347.28%0) 4 23
145.60+6.17°2 Z71519.01) $-93t 2ol Holx]

(N=20)
Static stretching exercise group(n=10) PNF stretching exerise group(n=10)
Mean+SD p Mean+SD p
Pre-stretching 3.06+0.38 3.31+0.33
*

0.5 minute 3.23+0.52 0.031 3.33+0.38 0.823
0.446 0.790

1 minute 3.25+0.54 3.31+0.36
0.585 0.848

1.5 minutes 3.27+0.51 3.32+0.31
0.045% 0.431

2 minutes 3.30+0.53 3.33+0.33
0.794 0.751

2.5 minutes 3.29+0.51 3.34+0.31
1.000 0.951

3 minutes 3.29+0.47 3.34+0.30
0.291 0.177

4 minutes 3.26+0.50 3.30+0.33
0.902 0.467

5 minutes 3.26+0.47 3.28+0.32
0.385 0.575

6 minutes 3.24+0.43 3.27+0.30
0.300 0.054

7 minutes 3.26:+0.44 3.31+0.30
0.656 0.580

8 minutes 3.25+0.39 3.32+0.28
0.404 0.650

9 minutes 3.27+0.43 3.31+0.29
0.715 0.513

10 minutes 3.26:0.44 3.30+0.29

MeantSD, * P<05

3.4 r
3.35 r
3.3
3.25
3.2
3.15
3.1
3.056 [

Hamstring diameter
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Fig 1. Average changes of diameter scores on hamstring about static stretching and PNF stretching
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Table 4. Comparison of hamstring circumference

Bt 3.06cmolx 2B F FHFo] HA F7ts
7l 28 30% 7 Wi 330ecmo Hd 3V} ¥
}E Folgo] 108 Aole Hed 3.26cmed AL ¢
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(N=20)
Static stretching exercise group(n=10) PNF stretching exerise group(n=10)
Mean+SD p MeantSD p
Pre-stretching 15.02+5.57 19.48+5.27
. 0.185 0.661
0.5 minute 17.50+8.30 19.11+6.31
0.004* 0.033*
1 minute 18.83+8.18 19.65+6.05
0.965 0.725
1.5 minutes 18.81+8.14 19.51+5.21
0.198 0.155
2 minutes 19.42+8.35 19.91+5.57
0.074 0.995
2.5 minutes 19.79+8.44 19.91+5.36
0.928 0.879
3 minutes 19.73+£7.69 19.95+5.13
0.136 0.158
4 minutes 18.46+6.94 19.28+5.29
0.692 0.903
5 minutes 18.61+6.44 19.25+4.97
0.312 0.156
6 minutes 17.94+6.33 19.70+4.93
0.162 0.044*
7 minutes 18.61+6.18 19.36+4.96
0.349 0.694
8 minutes 18.27+5.75 19.45+4.82
0.602 0.643
9 minutes 18.55+6.44 19.30+4.80
0.926 0.254
10 minutes 18.58+6.38 19.11+6.81
MeantSD, * P<.05
Hamstring circumference
21
20
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Fig 2. Average changes of circumference scores on hamstring about static stretching and PNF stretching
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