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Effect of Skater Exercise on Cardiopulmonary Fitness and
Balance in Patients with Mild Chronic Stroke. - A Pilot Study -

Min-Su Kim

Department of Rehabilitation Medicine, School of Medicine, Wonkwang University, Iksan, Korea

Purpose: This study was conducted to investigate the effects of skater exercise on cardiopulmonary fitness and balance function in pa-

tients with mild chronic stroke.

Methods: A total of ten chronic stroke patients with mild neurologic deficits were recruited. The participants were divided into two
groups, a skater exercise (n=5) and a control group (n=>5). Skater exercise was performed by physical therapists in the experimental
group, whereas patients in the control group conducted self-exercise. One session of the intervention was carried out for 30 minutes,
three times per week for eight weeks. Cardiopulmonary function, falling index, and Euro-Quality of Life-5 Dimension (EQ-5D) were mea-

sured before and after the intervention.

Results: No side effects were reported during and after skater exercise intervention. The peak aerobic capacity, falling index, and EQ-5D
improved significantly in the experimental group compared with the control group after eight weeks of skater exercise (p=0.002,
p=0.010, and p=0.006). Significant relationships were identified between the change in EQ-5D and peak aerobic capacity (R2=0.75,

p=0.002)/falling index (R2 = 0.65, p=0.002).

Conclusion: Skater exercise was an effective physical therapy to improve cardiopulmonary fitness and balance function in patients with

mild chronic stroke.
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Figure 1. Basic motions of skater exercise. (A) Start standing on one leg (unaffected side). Hop from side to side, switching legs similar to speed
skating. Swing arms side to side with lowering body down. (B) Reverse direction by jumping to the other side with opposite leg, and continue al-

ternating sides. (C) View from the right. (D) View from the left.
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Table 1. Clinical characteristics of the participants

Skater (h=5) Control (n=5) p-value

Age (yr) 52.4+54 48.6+4.1 0.310
Sex (M:F), n (%) 1.000
Male, n (%) 3(60.0) 2 (40.0)
Female, n (%) 2 (40.0) 3(60.0)
Time from the onset (mo) 9.6+1.1 8.8+0.38 0.310
Stroke type 1.000
Infarct, n (%) 2 (40.0) 3(60.0)
Hemorrhage, n (%) 3 (60.0) 2 (40.0)
K-MMSE 29.4+0.9 29.6+0.5 0.841
NIHSS 1.0£0.7 0.8£0.8 0.690

Values are presented as mean * standard deviation.
K-MMSE: mini-mental status examination of Korean version, NIHSS: national in-
stitutes of health stroke scale.
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Table 2. Comparison of the effects to cardiopulmonary fitness between skater exercise and control group

Skater exercise Control
p-value®
Bre Post® Pre Post®

Peak VO, mL/kg/min 18.5+1.2 19.9+1.4" 18.3+2.0 185+29 0.002*
Peak O, pulse, mL/beat 89+04 89106 9.2+0.8 9.0£09 0.225
SBP peak exercise, mmHg 150.2+8.4 149.4+54 1445+92 147.0+£10.2 0.416
DBP peak exercise, mmHg 81.5+6.5 81.2+40 83.0+55 822+46 0.480
HR at rest, bpm 68.8+7.5 66.4+4.0 702+84 71.4+6.6 0.510
HR at peak exercise, bpm 128.0£6.6 131.2£6.8 130.2£13.4 1284+104 0.783
Ve peak exercise, L/min 47.9+6.1 475+53 46.8+7.4 48.4+9.2 0.345
Ve versus VCO; slope 26.1+£1.0 26.8£0.9 272+27 26.8%22 0.223
RER peak exercise 1.04+0.01 1.03+0.01 1.02+0.02 1.02+0.01 0.520
RPE peak exercise 146+0.7 14.8+0.7 142+1.0 14.8+0.6 0.328

Values are presented as mean * standard deviation.

VO;: oxygen consumption, bpm: beat per minute, SBP: systolic blood pressure, DBP: diastolic blood pressure, Ve: minute ventilation, VCO,: carbon dioxide consump-
tion, RER: respiratory exchange ratio, RPE: rate of perceived exertion.

Wilcoxon signed ranked test.

"Mann Whitney U-test.

"p<0.05.

Table 3. Comparison of the effects to balance function in various position using Tetrax posturography between skater exercise and control group

Skater exercise Control
p-value®
Pre Post® Pre Post®
Falling index (Fl) 446+38 30.0+4.7* 39.8+42 38449 0.010"
Stability index (SI)
NO 28.0+3.6 15.0+£1.0° 30.1+£4.9 26.8+3.8 0.021"
NC 272+34 15.8+1.6 26.4+41 25.0+3.1 0.010
PO 30.7£29 17.8£1.8" 288+19 27.2+21 0.010°
PC 282+19 15.6+0.9° 284+22 26.8+3.0 0.010"
HR 274120 17414 27.2+3.0 264+22 0.010"
HL 27817 164+15 26.8+2.1 264+15 0.010
HB 29.0+2.1 20.8+1.7" 28614 27420 0.021"
HF 232+12 142+1.0° 226+1.0 21.0+1.0 0.010"

Values are presented as mean standard deviation.

NO: standing with eyes open, NC: standing with eyed closed, PO: standing on pillow with eyes open, PC: standing on pillow with eyes closed, HR: standing with eyes
closed with head rotation to the right side, HL: standing with eyes closed with head rotation to the left side, HB: standing with eyes closed with neck extension, HF:
standing with eyes closed with neck flexion.

*Wilcoxon signed ranked test.

"Mann Whitney U-test.

*p<0.05.
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