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Purpose: This study examined the changes in the isokinetic variables of knee extensors according to age and individualized joint angular

velocity during isokinetic contraction in women.

Methods: Fourteen young and fifteen middle-aged and elderly women participated in this study. The knee extension maximum angular
velocity for each participant was measured and considered 100% angular velocity. The peak torque (PT) and average power (AP) of the
knee extensors were measured during isokinetic contractions at angular velocities of 10%, 40%, 70%, and 100% of the maximum veloc-
ity. The changes in PT and AP were compared according to age (young vs. middle-aged and elderly) and angular velocity (10%, 40%,

70%, and 100%).

Results: PT and AP at all angular velocities were significantly higher in the young than in middle-aged and elderly women (p>0.05). PT
showed a significant decreasing trend as the angular velocity increased. AP was significantly higher at a 40% and 70% angular velocity
compared to other angular velocities in young women (p>0.05). In the middle-aged and elderly, AP at 10% angular velocity was signifi-

cantly lower than at 40%, 70%, and 100% (p > 0.05).

Conclusion: This study showed that considering the individual's neuromuscular capacity during isokinetic contraction, the ability to gen-
erate power in the middle-aged and elderly is reduced significantly even when the angular velocity was set. Hence, improving muscle
contraction ability at high angular velocities may be necessary to prevent and treat the muscle function decline caused by aging.
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N2
18} Q15 e oFs) T o] Festa wisk T o] Pt
oFel] Qe AlelA AApolnh 1eel 9l A AlAA 0.2 7kt
O FAo]u), 1o B} W 28 B e b ANEAR] 17,
AP, ©)m] Z71el) QRS v AL 0] S clpahs 2L ey A}
Slollx] Aor 3 AFE1H 5] % shtolehs E5] sk olgh 2
2 gt Bk chejol A o 27 Lrehbd), ofefat Mshs 13y

9 ofxjollA] Qlofupr|of e A ] RS ulAITk e oS 5
ol 3ohe TS 20 1 2 HRAE e 25)

2 ofahofsfol w54 116 FAje] e 15 Ak
2}

(Irepetition maximum, RM) 2.2, 3+ Algo] §HH E0] &8 = =
o) A2 elrk Te} IRM 248 Ao 2 o] of
gt gl o4 SolM /g9 Aol EARTE AltAE 2 9l
ot ol S tiAlsh] A%t 28 54 E AT e R EAE

|83 554 o5 w50 kP 554 LS EH0l e

Received September 20, 2024 Revised October 10, 2024
Accepted October 21, 2024

Corresponding author Jiheon Hong

E-mail hgh1020@hanmail.net

160 www kptjournal.org

Copylight ©2024 The Korean Society of Physical Therapy

This is an Open Access article distribute under the terms of the Creative Commons
Attribution Non-commercial License (https:// creativecommons.org/license/by-nc/4.0.)
which permits unrestricted non-commercial use, distribution,and reproduction in any
medium, provided the original work is properly cited.



Isokinetic Variables According to Age and Velocity

©
.-
o
r
>
>
oo
)
rlr
N4
1B
il
o
il,g
S
N
7
2
B
i
1
o
o\
N
)

© 7%l Itk R A= 2 o] uhe g,
THEE (A 1800 A 2o 218 Lrehfie] e A whe 2
oAl WlaA S 0] 2o e ojoh T 54w
ol 5474 7t Xelgol met Aol viHe 5448 425 Bl

A~
v|3f iE WE7HS M LR AR Tt Aol 2

R T

+
A
olr
)
o
\i)
N
g

5 @
x0
rr
T,
E
o
£

(o]
60°/s, 180%s, 240%s 5 T= TR of|A] &A1 WA Zh&w 7] A4

]
=
o] gk T2 44 S FoH Abel 448
o) VAT B4l mHe} o2 48 R

N
==
re

J

AN
24
INfe
ofr
1o

1B e L o
L
-~ J.L,Fll"_[l.).
ok o wy I
ol Hloffo
ol Qg
OSF;QF FEE
T RN g
1ruﬁg%[§
ki
ozozﬁﬁ uii;“lh%
B4y Mo o
2 j{x-m 2 Moo
w5 yo f oo
oo Mo oo
e S drore BT S0 o
b ox TN
> & gz (AN = o
ﬂ){ﬂ og“; 14 o mll130
bilsiey
% © Hfo X N o
ﬂﬁgﬁrlrﬁﬂ‘br g
RN of omr 2 32 i
_—V.ljﬁ;l'ﬂoi&?d—ﬂrg
B oo foro o o
o2 DN omorfr

ofN
rr’
HE
H
l—-O O]
Q
ox
=2
Bl
o
s
ot
rH
Ho
N
olr
'S
=
El
ok
&
)

1. A1 A28

6 2 AAFEATHa=0.05, power [1-f-error] = 0.95, effect size partial n* =
0.730)1 Aol wp=rd 2 Gtofl = 24 1279] 2 7)71 P ast
Sk gEhE 9 aAEe wol7] ffall olHoh B o] sEo] 2R
=2y

A2 ARy Atof whet oS3} 2ol #-57H let: A2 4J91(20-
394]), Z0-598]), 11604 o} TR RS tfsk XAl
EA 9 =Rl A Woll FarE S8l =AUk A 1 el
the] oy o Y] 75 55 s s AR B

o

F4 08 71 A 2 Aol4 Alelsiglek 1 ol A7 2

https://doi.org/10.18857/jkpt.2024.36.5.160

JKPT

(n=29)
Middle-aged and

Table 1. General characteristics of participants

. Young women
Variables ©

(n=14) elderly women (n=15)
Age (year) 22.7+2.6(20-31) 61.0£6.5 (49-68)
Height (cm) 160.5£3.9 (154-170) 156.8+4.3 (148-163)

Body mass (kg) 59.3+9.6 (46.2-84.5) 583%7.1(44.5-69.5)
(

Body mass Index (kg/m?) 23.4£3.9(18.2-33.0) 23.7+2.2 (18.3-26.3)

Data are presented as mean+standard deviation (range).
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Table 2. Comparison of peak torque and average power according to groups (young women vs. middle-aged and elderly women) and joint angu-

lar velocity (10%, 40%, 70%, and 100% of maximum velocity)

) Angular velocity (% of maximum velocity) ) Main effect
Variables ~ Group Interaction :
10 40 70 100 Group Angular velocity
PT (Nm) Y 128.55+£34.71 77.75+14.64 53.10+£11.03 35.20+£11.14 p<0.001~ p<0.001" p<0.001*
F=10.350 F=74.581 F=156.475
ME 83.19+£18.05 55.62+10.15 38.33+8.78 28.33+6.32 n2=0.166 n2=0.323 n2=0.751
AP (Watt) Y 4033+16.76 87.45+1921 80.15+28.36  69.85+31.54 p=0.385 p<0.001* p<0.001"
F=1.021 F=52.161 F=33.438
ME 21.86+£6.39 55.00+14.89 57.86+1806 50.71+18.73 n2=0.019 n2=0.251 n2=0.391

Data are presented as mean+standard deviation. PT. peak torque, AP: average power, Y: young women, ME: middle-aged and elderly women. *p<0.05.
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Figure 1. Comparison of peak torque and average power according to
groups (young women vs. middle-aged and elderly women) and joint
angular velocity (10%, 40%, 70%, and 100% of maximum velocity).
Significant differences (p<0.05) are shown vs. 10%(*), 40%(**),
70%("), and 100% (), respectively.
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