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| Abstract |

Purpose: The purpose of this study was to examine the effect of three-week contract-and-relax (CR) interventions with and
without reinforcement using temporal summation for flexibility and dynamic balance ability in young people with hamstring
shortening.

Methods: This study was conducted on 20 female college students with hamstring shortening. The participants were divided
equally into two groups using stratified randomization: the CR group (CRG) and the CR with reinforcement group (CRRG). All
interventions were applied three times a week for three weeks. The passive straight leg raise (PSLR) test and functional reaching
test (FRT) were conducted on each participant before and after the three-week intervention.

Results: In both groups, PSLR and FRT improved significantly after the three-week intervention compared to before
intervention (p < 0.01). The amount of change in PSLR after the three-week intervention was significantly higher in CRRG than
in CRG (p < 0.05).

Conclusion: Three-week CR interventions with and without reinforcement were effective in improving PSLR and FRT.
To improve hamstring shortening, CR intervention with reinforcement may be more useful than CR intervention without

reinforcement.
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Fig. 2. Contract and relax with reinforcement.
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Table 2. Comparison

of flexibility and balance ability between before and after 3-week intervention in contract-relax

group (n=10)
Pre-test Post-test t Cohen’s d p
PSLR(") 53.50+13.25 82.36+11.02 -18.94 2.35 <0.01
FRT(cm) 15.61+£3.71 26.11£3.17 -18.94 3.02 <0.01

PSLR: passive straight leg raise, FRT: functional reaching test

Table 3. Comparison of flexibility and balance ability between before and after 3-week intervention in contract-relax

with reinforcement group

(n=10)

Pre-test Post-test t Cohen’s d p
PSLR(") 61.42+5.42 97.31£6.50 -16.81 5.95 <0.01
FRT(cm) 16.75+4.44 29.33+4.96 -14.82 2.66 <0.01

PSLR: passive straight leg raise, FRT: functional reaching test
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Table 4. Comparison of flexibility and balance ability between two groups (n=20)
CRG (n=10) CRRG (n=10) t p
PSLR(") 28.86+5.28 35.89+7.40 -2.68 0.01
FRT(cm) 11.91+£3.49 10.78+4.59 -2.06 >0.05

PSLR: passive straight leg raise, FRT: functional reaching test, CRG: contract-relax group, CRRG: contract-relax with reinforcement

group
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