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Effects of Ankle Joint Position during Closed Kinetic Chain
Exercise on Strength and Balance in Chronic Stroke
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'Department of Physical Therapy, Graduate School of Health and Medicine, Daejeon University; 2Department of Physical Therapy, Graduate School
of Daejeon University; *Department of Physical Therapy, College of Health and Medical Science, Daejeon University, Daejeon, Korea

Purpose: This study was conducted to determine the effects of ankle joint position during closed kinetic chain (CKC) exercise on knee

extensor strength and balance in patients with chronic stroke.

Methods: Sixteen patients with chronic stroke participated in the study. Participants were randomly assigned to two groups: 15° ankle
joint plantar flexion group (n=8) and ankle joint neutral group (n=8) during CKC exercise. All participants underwent conventional
physical therapy for 30 minutes. In addition, the experimental group (15° ankle joint plantar flexion group) and control group (ankle joint
neutral group) participated in a 20-minute CKC exercise program. In both groups exercise was performed three times a week for four
weeks. Outcomes including knee extensor strength and balance ability (Five times sit-to-stand test, Timed up and go test, and Balancia)

were measured before and after exercise.

Results: Significant differences in knee extensor strength and balance ability were observed between pre- and post-exercise in all groups
(p<0.05). The improvement of knee extensor strength and dynamic balance was significantly higher in the experimental group than in

the control group (p < 0.05).

Conclusion: These findings demonstrated that 15° ankle joint plantar flexion during closed kinetic chain exercise is effective in improve-
ment of knee extensor strength and dynamic balance in patients with chronic stroke.
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‘ Assessed for eligibility (n=35) ‘

Excluded (n=19)

‘ 16 participants ‘

Pre-test
(FTSST, TUG, KES, Balancia)

‘ Randomized assignment ‘

Allocated to the 15° plantar flexion of ankle +
CKC exercise group (n=8)
- Received allocated intervention (n=8)
- Did not received allocated intervention (n=0)
I

Allocated to the neutral position of ankle +
CKC exercise group (n=8)
- Received allocated intervention (n=8)
- Did not received allocated intervention (n=0)
I

15° plantar flexion of ankle with CKC exercise
50 (20+30) min/day, 3 days/week, 4 weeks

Follow-wp

Lost to follow-up (n=0)
Discontinued intervention (n=0)
[

Neutral position of ankle with CKC exercise
50 (20+30) min/day, 3 days/week, 4 weeks

Follow-wp

Lost to follow-up (n=0)
Discontinued intervention (n=0)
]

Post-test
(FTSST, TUG, KES, Balancia)

Figure 1. Flow Diagram of the study.

CKC: Closed kinetic chain, FTSST: Five times sit-to-stand test, TUG: Timed up and go test, KES: Knee extensor strength.
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Table 1. Demographic data of the participants

15°plantar

flexion CKC Neu‘_[ral e
e
(n=8)
Gender (n)
Male 4 6 0.67
Female 4 2
Side of stroke (n)
Right 3 5 0.32
Left 5 3
Type of stroke (n)
Infarction 2 4 0.30
Hemorrhage 6 4
Time after stroke (month) 393(17.4) 459(18.6) 0.76
Age (year), mean (SD) 56.6 (6.0) 58.5 (6.8) 0.92
MMSE (scores), mean (SD) 26.3(2.2) 26.8(1.8) 0.52

MMSE: Mini-mental state examination.
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The Journal of

HTHp<0.05)

Sway distance (mm)
Sway velocity (mm/s)

Variables
FTSST (second)
TUG (second)
KES (Nm)
Balancia

=1

=

CKC: Closed kinetic chain, FTSST: Five times sit-to-stand test, TUG: Timed up and go test, KES: Knee extensor strength.

*Significant difference within groups (p<0.05), *Significant difference between groups (p<0.05).
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