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{Abstract>

Purpose : The purpose of this study was to compare the effectiveness of passive stretching,
active stretching, and proprioceptive neuromuscular facilitation(PNF) for hamstring flexibility.
Methods : Fifty-two college students volunteered for this study. Subjects were randomly devided
into three groups : passive stretching, active stretching, PNF. Range of knee extension was
measured with the subjects in the 90-90 straight leg raising at before and 1, 2, 3, 4 weeks after
intervention.

Results : In ROM changes 1st week, 3 groups were significant difference(p<.05). In ROM
changes 3rd week, PNF group was significant difference(p<.05). ROM changes 1st week were
significantly decreased from ROM changes 2nd week and 3rd week in all 3 groups(p<.05).
Conclusions : The results of this study suggest that PNF is more effective method on
hamstring flexibility than passive stretching or active stretching.

Key Words : Hamstring flexibility, stretching, PNF.
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3£ 1. Physical characteristic of subject

2lo]E HAI(p<0.05)(F 2, 3™ 2), 2 F
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] 462
19
181

st week 2nd week 3rd week

213 2. Mean for ROM changes relative to 3 groups.

PS group AS group PNF group Total
(n=21) (n=21) (n=10) (n=52)
Male 8 11 7 26
Gender
Female 13 10 3 26
Age(years) 22.14+1.68 22.33+1.53 24.20+2.30 22.62+1.89
Height(cm) 164.62+7.59 165.38+7.34 168.80+7.56 165.73+7.56
Weight(kg) 57.95+13.44 57.67£7.10 65.20+12.19 59.23+11.20

PS: Passive stretching, AS: Active stretching, PNF: proprioceptive neuromuscular facilitation

3 2. ROM changes relative to 3 groups.

PS AS PNF F P
1st week 1062 + 1.69 514 + 1.69 1490 + 2.45 5.959 0.005*
2nd week 500 + 1.64 319 + 164 590 + 2.37 0.540 0.586
3rd week 1.81 + 1.26 462 £ 1.26 6.30 + 1.83 2.390 0.102

* p<0.05
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3£ 3. ANOVA for ROM changes relative to 3 groups.

SS DF MS F p
Between Groups 712.807 2 356.403 5.959 0.005*
1st week Within Groups 2930.424 49 59.805
Total 3643.231 51
Between Groups 60.689 2 30.344 0.540 0.586
2nd week Within Groups 2752.138 49 56.166
Total 2812.827 51
Between Groups 159.786 2 79.893 2.390 0.102
3rd week Within Groups 1638.290 49 33.434
Total 1798.077 51
*p<.05
3t 4. Post—Hoc of Fisher's LSD for 1st week 3t 6. Post—Hoc of Fisher's LSD for 3rd week
change. change.
Group  Group MD SE p Group  Group MD SE p
PS AS 5476 2.387 0.026* PS AS -2.810 1.784 0.122
PNF -4.281 2971 0.156 PNF -4.490 2.222 0.049*
AS PS -5.476 2.387 0.026* AS PS 2.810 1.784 0.122
PNF -9.757 2971 0.002* PNF -1.681 2.222 0.453
PNF PS 4.281 2971 0.156 PNF PS 4.490 2.222 0.049*
AS 9.757 2971 0.002* AS 1.681 2.222 0.453
*p<.05 *p<.05
¥ 5. Post—Hoc of Fisher's LSD for 2nd week it 7. ROM changes of PS, AS, PNF groups over
change. time.
Group  Group MD SE p period period MD SE P
PS AS 1.810 2.313 0.438 1 2 5524 1.654 .002*
PNF 0.900 2.879 0.756 3 5978 1512 .000*
AS PS -1.810 2.313 0.438 2 1 -5.524 1.654 .002*
PNF -2.710 2.879 0.351 3 0.454 1.738 795
PNF PS 0.900 2.879 0.756 3 1 -5.978 1512 .000*
AS 2.710 2.879 0.351 2 -0.454 1.738 795
*p<.05 *p<.05

A AlA F WalE T ufFeA AFT S A3l £ FHAEY HIE VI7ER dolrgt
23 e T 2 Ajold] 93 zpolrt Qe Ao th 2 A FAE AR A F FAe] wHIE
2 YePSTHp<0.05) (3 6). o] ZZ 10.62+869°, 5.14+7.31°, 14.90+6.26°%
g EAS L S AT ol °UE FA 717

3. A 71z w2 &3 AEVbEHE W s W st ZolE HATHP<0.05). ¥
s} vl o =4 F B¢t W 7 500+1.64°
Al 7EA A el otk 8 FA4 3)Eo) 3.19£1.64°, 590+2.37°0]31, AMA F F<to] w3}
A o= TIRbIA 7P aRt ARAEA Lobr 7] gro 74zt 1.81£1.26°, 4.62+1.26°, 6.30+1.83°2
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18 3. Means for ROM changes of PS, AS, PNF
groups over time.
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