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| Abstract |

Purpose: The purpose of this study was to determine the effectiveness of direct and indirect methods of contract-relax techniques
in proprioceptive neuromuscular facilitation (PNF) stretching for improving hamstring flexibility.

Methods: Twenty-six subjects were randomly assigned to either a direct contract-relax technique group or an indirect
contract-relax group. For each group, stretching intervention was performed three times a week for a period of two weeks, with
12 seconds for the contraction and 10 seconds for the relaxation per once. The direct contract-relax technique for hamstring
flexibility was applied by asking the subject to press down on the shoulder of the trainer in the straight leg-raising position.
Conversely, the indirect contract-relax technique was performed by raising the leg with resistance. To facilitate a comparative
analysis of hamstring flexibility between the two groups before and after the stretching intervention, two-way repeated ANOVA
was performed. Hamstring flexibility for each group was measured using a passive straight leg-raising test.

Results: The results showed significant improvement in hamstring flexibility for all subjects in the two groups. However, there
was no significant difference between the groups.

Conclusion: In conclusion, both direct and indirect contract-relax techniques are confirmed to be useful for improving

hamstring flexibility. The choice of suitable technique has to be made individually according to the condition of each subject.
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Fig. 2. Application of direct contract-relax.
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Table 1. General characteristics of subjects

age (yrs) height (cm)  weight (kg)

Male 2328+2.12 17485+5.36 67.281£5.83
21411167 163.75%+3.10 54.50+5.58

Female
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Fig. 3. Variation of the hip joint flexion degree according
to interventions duration.

Table 2. Comparison of the hip joints’ flexion according to intervention methods and duration(degree)

pre 1 week 2 week F p
Direct 69.59 £7.69 76.26 £8.78" 86.44 £8.8"
) 138.33 0.00
Indirect 70.42 £7.75" 76.80 £7.82" 85.13+6.93°

ab
(Unit=degree);

“values with different superscripts within the same columns are significantly different at p<0.05
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