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| Abstract |1

PURPOSE: The aim of this study was to investigate the
effect of closed and open kinetic exercises on knee extensor
strength and balance in patients with early stroke.

METHODS: Thirty patients with early stroke participated
in the study. Participants were randomly assigned to three
groups: an open kinetic chain (OKC) exercise group (n=10),
a closed kinetic chain (CKC) exercise group (n=10), and a
control group (n=10). All participants received conventional
physical therapy for 30 minutes. In addition, the two
experimental groups (OKC and CKC) participated in a
30-minute knee strengthening training program. Training for
the experimental groups was carried out three times a week

for four weeks. Outcomes such as knee extensor strength and
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balance ability (Tetrax, Functional Reaching Test, Timed Up
and Go Test) were measured before and after training.
RESULTS: There were significant differences in knee
extensor strength and balance ability between the pre- and
post- treatment of all groups (p<.05). The improvement of
knee extensor strength was significantly higher in the OKC
group than in the other groups (p<.05), and the improvement
of dynamic balance was significantly higher in the CKC group
than in the other groups (p<.05).

CONCLUSION: These results showed that both open
and closed kinetic chain exercises are effective in the
improvement of knee extensor strength and balance ability.
This study suggests that open and closed kinetic exercise
training is an effective training for strength and balance in

patients with early stroke.
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Table 1. General characteristics of participants
CKC Group® (n=10) OKC Group® (n=10)  Control Group (n=10) X?/F
Age (years) 58.90+12.41¢ 58.00+8.50 62.40+9.34 .60
Height (cm) 167.30+8.92 166.00+8.12 165.60+6.92 .89
Weight (kg) 64.60+6.38 64.40+4.58 63.90+3.32 95
Time since onset (day) 28.20+18.10 27.40£17.12 32.60+18.83 .79
Sex (Male/Female) 6/4 5/5 6/4 27
Hemiplegic Side (Rt./Lt.) 7/3 5/5 4/6 1.88

Note: “Closed kinetic chain exercise, *Open kinetic chain exercise, “MeantSD
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Table 2. Comparison of knee extensor strength between groups
CKC Group* (n=10) OKC Group® (n=10) Control Group (n=10) F
Pre 215.79+82.60¢ 194.40+50.96 168.99+35.63 1.54
Post 339.50+117.96 335.21+100.71 262.46+40.52 2.19*
t -7.06" -13.47"
Change 123.71£55.39" # 194.40+50.96" 93.47+21.94 13.107

Note: *Closed kinetic chain exercise, *Open kinetic chain exercise, “Mean+SD.

*p<.05.
" Significant difference compared with control group(p<.05).
* Significant difference compared with OKC group(p<.05).
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Table 3. Comparison of static balance ability between groups

CKC Group?

OKC Group®

Control Group

(n=10) (n=10) F
Pre 97.30+3.43¢ 93.90+7.11 98.10+3.14 2.07
Post 63.30+23.11 67.60+15.62 81.00+8.68 3.00
t 5.09° 6.71*
Change -34.00421.12 26.30+14.17 -17.10+8.06 3.02

Note: *Closed kinetic chain exercise, ®Open kinetic chain exercise, “Mean£SD.

“p<.05.
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Table 4. Comparison of dynamic balance ability between groups

CKC Group? (n=10) OKC Group® (n=10)  Control Group (n=10) F
Pre 37.96+2.64¢ 38.96+6.85 38.90+3.49 14
TUG Post 12.92+3.95 18.70+6.97 25.3346.35 11.08"
t 27.91* 14.46* 7.67
Change -25.04+2.84" # -20.26+4.43" -13.574£5.59 16.89"
Pre 21.34+2.88 21.14£2.71 20.41+1.29 42
Post 28.05+£2.94 27.08+2.24 24.96+2.00 4.24*
FRT t -13.69" -9.42" -9.76"
Change 6.71£1.55"# 5.94+1.99" 4.55+1.47 4.20"

Note: *Closed kinetic chain exercise, *Open kinetic chain exercise, “Mean£SD.
TUG: Time up and go test, FRT: Functional reaching test.

“p<.05.

* Significant difference compared with control group(p<.05).

* Significant difference compared with OKC group(p<.05).
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