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| Abstract |

Purpose: The purpose of this study was to assess the effect of the proprioceptive neuromuscular facilitation (PNF) relaxation
technique (hold relax; HR, contract relax; CR) and static stretch (SS) on hamstring flexibility and vertical jump performance in
healthy adults over a four-week period.

Methods: Twenty-four healthy adults volunteered to participate in PNF and static stretch sessions. The subjects were divided
into three groups as follows: 8 subjects in the SS group, 8 subjects in the HR group, and 8 subjects in the CR group. In the HR
and CR groups, contractions lasted 15 seconds per trial and consisted of 5 sets of 15 seconds of hamstring contraction immediately
followed by 15 seconds of passive static hamstring stretching. For the static group, the participants were asked to stretch by hanging
aleg over a table for 30 seconds. Subjects in all groups performed the exercises three days per week for 4 weeks. The active straight
leg raising (ASLR) test, active knee extension (AKE) test, and vertical jump test were performed before the intervention and after
1, 2, and 4 weeks.

Results: The SS, HR, and CR techniques effected positive improvement in hamstring flexibility and vertical jump performances
but neither of the stretching methods had any statistically significant different effects according to group, although there were
interactions (between group and time) in the ALSR group from 1 week to 2 week and in the AKE test from pretest to 1 week.
Conclusion: Based on the results of the current study, SS, HR, and CR were shown to affect hamstring flexibility and vertical
jump performance in healthy adults. In particular, it was determined that within a short period, hamstring flexibility could be
attributed more to CR than to SS.
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Table 1. Comparison between stretch techniques for duration of stretch application on ASLR test (unit: °)

Techniques pre after 1 wks after 2 wks after 4 wks F p

SS (n=8) 62.63+6.52" 65.75+5.70 66.88+5.44 68.00+5.37 Group 1.89 0.17
HR (n=8) 55.87+3.00 61.00+2.62 64.50+2.78 66.38+2.50 Time 136.15  0.00*
CR (n=8) 60.00:6.46  63.83+575 68254399 7038262  Croup X time 5.52 0.00*
* meanEstandard deviation

* p<0.05

ASLR; active straight leg raising test
SS; static stretch group

HR; hold-relax group

CR; contract-relax group

Table 2. Comparison between stretch techniques for duration of stretch application on AKE test (unit: °)

Techniques pre after 1 wks after 2 wks after 4 wks F p
SS (n=8) 28.87£10.53*  24.88+10.24 23.13+10.16 22.3849.81 Group 1.17 033
HR (n=8) 35.75+8.96 29.75+7.16 28.00+7.32 27.00+7.76 Time 273.33 0.00%*
CR (n=8) 293749.66  23.50+7.81 22.00+7.80  20.87+7.30  Group X time 2.42 0.03*
% meantstandard deviation
* p<0.05
AKE; active knee extension test
SS; static stretch group
HR; hold-relax group
CR; contract-relax group
ot b
70 33
D//’O/k/ﬂ o ss o ss
60 7 HR 26 \\ “ HR
cR CR

I wks 2wks 4wks

Fig. 1. Interaction plot of technique and time about ASLR
test.
ASLR; active straight leg raising test

3. AKE Zt= H35t

AKES] m} 72 WSk Table 20] AAIS}SAE: A17F
of uhE FRIH= GO Aol S e gl Akt
A *Jﬂ%«% 0I5k 2ol S LiehHTHp<005).
ko] W FEIHE FolT Kol S Ho|X) grt
(p005). A|7HH ko] nhe AmArge S 5
A 155 Afolol] CRiZ} SS3ol A LtehitthFig. 2)

19

0

pre Iwks 2wks 4wks

Fig. 2. Interaction plot of technique and time about AKE
test
AKE; active knee extension test
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Table 3. Comparison between stretch techniques for duration of stretch application on VJ performance (unit: cm)

Techniques pre after 1 wks after 2 wks after 4 wks F P

SS (n=8) 250.75£24.17*  254.31+£23.48  256.25+24.32  257.37+24.18 Group 0.37 0.69
HR (n=8) 257.37421.99  261.254£22.44  262.56+22.25  263.68+22.64  Time 63.94 0.00*
CR (n=8) 2485042239  251.12422.04 2524442171 2542542146  COroup X time 042 0.85
% meantstandard deviation

* p<0.05

VIJ; vertical jump

SS; static stretch group
HR; hold-relax group
CR; contract-relax group

2(,0\’///"’/,&’/_,v
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250 “ HR
CR

240

0
pre lwks 2wks 4wks

Fig. 3. Interaction plot of technique and time about VJ
performance
VJ; vertical jump
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