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Objective: This study aims to explore the relationship between isokinetic strength training and the enhancement of physical
function in older adults. It also evaluates the effectiveness of isokinetic strength training equipment.

Method: This study randomly divided twenty healthy adults into two groups.The experimental group engaged in isokinetic
strength training for 30 minutes, three times a week, over a four-week period. In contrast, the control group did not participate in
any exercise regimen. We assessed several outcome measures including physical functions (sit-to-stand test, flexibility, Timed Up
and Go test), grip strength, balance, thigh circumference, the Korean version of the Patient Health Questionnaire-9 (PHQ-9), and
the Korean version of the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC). Additionally, the
experimental group's self-perceived improvement in lower limb condition was evaluated using the Global Rating of Change
(GROC) scale.

Results: The experimental group showed significant improvements compared to the control group in various aspects: reduced
sit-to-stand test duration (7.00+2.05 seconds), increased flexibility (4.69+3.90 cm), improved grip strength (1.54+1.74 kg),
increased thigh circumference (left: 1.29£1.19 cm, right: 1.19+1.27 cm), enhanced Timed Up and Go test performance (—
1.4740.86 seconds), better balance (eyes open stance: — 8.08+4.03 cm, eyes closed stance: —0.27+0.13 cm/s), and a decrease in
depression severity (—0.15+1.51 points). Furthermore, significant increases were observed in the experimental group's maximal
isokinetic strength at 90°/s for both flexion (19.62+7.03 Nm) and extension (19.60+14.65 Nm) over the study period.

Conclusion: The findings suggest that isokinetic strength training equipment can significantly enhance physical functions in
seniors when incorporated into an exercise regimen.
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Figure 1. Flow chart of the study
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Figure 2. Isometric lower extremity strength

rehabilitation equipment
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Table 1. Characteristics of participants

AT n=10) =7 n=10) t(p)
gender(male/female) 5/5 5/5 -
age(year) 66.30+1.83 64.60+6.43 0.804(0.439)
height(cm) 160.69+8.24 159.46+7.78 0.343(0.735)
weight(kg) 65.79+10.90 58.77+7.57 1.673(0.114)
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Table 2. The Changes of Thigh Circumference between Pre-Post Test

AT (n=10) HZ7(n=10) t(p)
A% =2(cm)
AR 36.08+3.25 37.36%3.72 —0.820(0.423)
ARS 37.3743.62 36.90+3.30 0.303(0.765)
ikt 1.29+1.19 —0.46+1.84 2.531(0.021)
t(p) 3.433(0.007) —0.792(0.448)
2% =9(cm)
AR 35.74+3.33 37.07+3.34 —0.892(0.384)
A}S 37.65+4.19 36.56+3.24 0.652(0.523)
W3]k 1.91+1.27 —0.51£0.77 5.168(<0.001)
t(p) 4.770(0.001) —2.100(0.065)

Table 3. The Changes of Function between Pre-Post Test

AT =10) J27 m=10) t(p)
STS(2])
AR 15.806.53 18.20+7.36 —0.771(0.450)
AR 22.80+7.76 16.90+3.41 2.201(0.041)
w5}y 7.00+2.05 —1.30+5.01 4.845(<0.001)
t(p) 10.773(<0.001) —0.820(0.433)
Flexibility(cm)
AFA 10.54+10.06 14.45+5.39 —1.083(0.293)
AP 15.2149.59 13.33+5.65 0.534(0.600)
W 5}er 4.6943.90 —1.12£1.70 4.305(0.001)
t(p) 3.790(0.004) —2.078(0.068)
TUG(Z)
AR 7.23+1.71 6.57+1.99 0.794(0.437)
Ay 5.76+1.39 6.84+1.61 —1.602(0.127)
w5}y —1.47+0.86 0.27+1.09 —3.948(0.001)
t(p) —5.403(<0.001) 0.770(0.461)

STS: sit to stand, TUG: timed up and go

A3y ol5AYS} olg&Es} fofa)
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Table 4. The Changes of Grip Strength between Pre-Post Test

AEZm=10) d=Zn=10) t®)
F(kg)
A 29.4448.69 33.03+9.56 —0.879(0.391)
AL 30.98+9.00 30.43+8.36 0.142(0.889)
Hz}eF 1.54£1.74 —2.60+1.70 5.390(<0.001)
t(p) 2.800(0.021) —4.849(0.001)

Table 5. The Changes of Balance between Pre-Post Test

AT (n=10)

= (n=10)

t(p)

EO COPengim(cm)
ARA 78.92+£12.77
AR 70.84+11.44
W3leF —8.08+4.03
t(p) —6.334(<0.001)
EO COPy¢(cm/s)
AA 2.63£0.43
AL 2.36+0.38
H3lgF —0.27+0.13
t(p) —6.332(<0.001)
EC COPiengin(cm)
A 84.50+14.97
AR5 75.73+13.97
HIlEF —8.77+5.30
t(p) —5.227(0.001)
EC COP,(cm/s)
ARA 2.82+0.50
AS- 2.52+0.47
W3k —0.29+0.18
t(p) —5.221(0.001)

76.83+13.52

75.84+12.86

—0.994+2.26
—1.381(0.201)

2.56+0.45
2.53+0.43
—0.03+0.08
—1.379(0.201)

87.59429.83
84.44+18.95
—3.15%15.59

—0.639(0.539)

2.92+0.99
2.81+0.63
—0.1120.52
—0.638(0.540)

0.356(0.726)
—0.918(0.371)
4.851(<0.001)

0.357(0.726)
—0.918(0.371)
4.849(<0.001)

—0.293(0.773)
—1.170(0.257)
1.078(0.295)

—0.293(0.773)
—1.171(0.257)
1.077(0.296)

EO: eye open, EC: eye close, COP: center of pressure

AFTOA 90°s B A HhSEAT e Wl
A GROC Hx 5% oAl Xtto] GROC = 5% ul
wIQl el wls) fe3t F71E WAT & Usich
(p<0.05)(Table 7).
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Table 6. The Changes of PHQ-9 and WOMAC Score between Pre-Post Test

AET(n=10) 27 (n=10) t, 2(p)

PHQ-9(3)

AR 2.80+2.78 0.90+1.45 1.916(0.077)

As 1.304£2.54 2.00£2.54 —0.616(0.545)

H3lEF —1.50+1.51 1.10+£1.29 4.146(0.001)

t(p) —3.143(0.012) 2.03(0.024)
WOMAC(H)

ARA 10.30+13.27 6.50£12.74 —0.877(0.381)

AL 4.40+8.09 5.20+8.61 —0.455(0.649)

ks —5.90+6.49 —1.30+8.41 —1.749(0.080)

Z(p) —2.875(0.018) —0.489(0.637)
Table 7. The Changes of GROC Score between Pre-Post Test

GROC=5(n=5) GROC<4(n=5) t(p)

90°flex 12} Nm) 38.88+12.51 33.90+4.55 0.838(0.426)
90°ext HI}EHNm) 77.97+13.42 47.48+8.54 4.276(0.003)
Z 1.91£1.27 cm)9] 825t =719} TUG(— 1.47+0.86%), olof] H AILoA 1 ~3FA}AE ZEE 60°0A=
(= =31 A AME] —8.0844.03 cm/s, = AL A AF 63], Z& 90°0| A= 103]E WSl =S 3L, 45
Bl —0.27+0.13 cm/s), A =(—1.50+1.518)2] 79 2l A= HIEE Z7HA7]A] a1, AlEoA] 3145 83
o FaE Fld 4 Uik AdwollA 154 o 1232 F7HAA 35kt
WESATHT 4730lH oSSR sk TEWAY B 179 PPOT 87 $F LTS
= W = 90%/sol A= 19.62+7.03 Nm7}F F-o5HA & EJFE SHHTYLES SHe W HdeSHAE4TES

=]

7Vstaal, H 90%/so A= 19.60+14.65 Nm7} §-2]5}A|
73Tt

AggATtell A 2030t HA 3678 thde® e
AFet SH8THEE0l IS5 el nAle 9%
= Yol iz} SkGItE SFF 604, = 64 7SRl 1
~2F2}oll= 13] Z|dHH2(1 Repetition Maximum, 1RM)
9] 60%=, 3~4ofli= IRMQ] 70%= AAIRE Ax} ol
A AH g eld ISl 3214217 kegollA]
32484243 kg2 {08t Z71E H Yo (p<0.05), A
2 B8 g9, ] $AIE 22 39, o) B, 1] SA=
oj7ff Hel Hf 5574 ol FosHA F7Fsksit 16].
O dAtoMs R A didesE 5 33 8
T 54 FHAER-sS AABKITE IRM 60%7 =
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= AE= ZFsiqlct 1 da e 60%ef 24k
180:0] 42| Fefelo] thzo] B3] G5l Z7ts)
ATH17]. AAFoNM = 554 S & off Ao =
w4 HSLE Feo] HAIRI ol tiiAEe] 5 ol
A-gsto] & o ARl avE wEhl| 9l &=
£ AxA s wo|7] s AtmErh

ofzrta] WIzoA 126.97 Nm(¥%), 137.12 Nm(L.2
Z)ol| A 148.36 Nm(€1%), 151.71 Nm(LEZ)Z 99|
17 Z7FeIeH 18], 50~ 804 FERAY T 11373
Yo 837 EEATULES UL W, 90%s
] 23.68 Nm/kgollA 28.35Nm/kg, 120°/s & uf
22.00 Nm/kgoll A 25.53 Nm/kg2 & Peak Torque”} -5
ol5HA A28k ATHp<0.05)[19]. FEHEH A 5 33
Be WFer 8t RIS E S AAEHIE o
peak torque(60°/s, 180°/s)o|A {23t Z71&  Els}
RATH20].
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