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ABSTRACT
Background: Closed kinetic chain exercises (CKC) are distinguished by the foot being fixed and
the knee joint moving in conjunction with the hip and ankle in a predictable manner. The squat
and the leg press are known as closed kinetic chain exercises. Open kinetic chain exercises
{OKC), on the other hand, are distinguished by the foot being free to move and the knee joint
working independently of any other joints. In this study, a NK table knee extension machine was
used,
Objective: To compare quadriceps and hamstrings strength after 12-week exercise program
between with leg press machine (CKC) and with NK-table knee extension machine (OKC).
Subjects and method: Ten healthy males and four healthy females volunteered to undergo a 12-
week leg exercise program with progressive resistive De Lormes’ principle. One leg of each
subject was randomly assigned for either the CKC exercise with leg press machine or the OKC
exercise with NK-table knee extension machine. Isokinetic concentric and eccentric quadriceps
and hamstring muscle torques were studied with a Contrex-MJ dynamometer before and 12
weeks after the program. The assessors were blinded during strength measurement. The peak
torque was used in the comparison between groups.
Results: No significant differences in muscle strength were noted between the groups before the
exercise program. The legs with CKC exercise had significantly increased concentric quadriceps
torque after the program (102.19 & 10.28 NM before and 122.81 & 7,73 NM after, P=0.011%),
increased eccentric quadriceps torque (139.57 £ 9.97 NM and 144.81 & 7.45 NM, P=0.249) and
increased hamstrings torque (71.44 *+ 4.82 NM and 76.47 T 5.87 NM, P=0.125}. The legs with
OKC exercise had significantly increased concentric quadriceps torque after the program (96.76
= 10.69 NM before and 119.23 £ 10.90 NM after, P=0.017*), increased eccentric quadriceps
torque (127.61 T 10.46 NM and 151.61 & 9.37 NM, P=0.007*) and increased hamstrings torque
(72.29 = 4.43 NM and 76.21 1= 5.27 NM, P=0.090). Post-program increases of concentric
quadriceps and hamstrings torques were greater in the CKC group as compared with those in the
OKC group (P=0.129 con. Quad and P=0.381 ham.). However, eccentric quadriceps torque gains
were greater in the OKC group.
Conclusion: After 12 weeks of progressive resistive strengthening program, more strength gains
of the concentric quadriceps and hamstrings were noted with the CKC exercise, however, the

OKC exercise program seemed better to improve cccentric quadriceps strength.



