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The Effect of Treadmill Aerobic Exercise in Stroke Patients

Hong-Chae Kim, M.D."? Si-Woon Park, M.D.!, Hyun-Chul Yoo, M.D.!, Kyung-In Choi, M.D.',
You-Lim Yim, M.D." and Min-Jung Kim, M.S., P.T.'

Department of Rebabilitation Medicine,

National Rebabilitation Center,

’HU&U Rehabilitation Hospital

Obijective: To investigate the effect of treadmill aerobic exercise for eight weeks on cardiopulmonary
fitness and functional mobility in stroke patients

Method: Twenty one stroke patients who could walk independently and had MMSE score of 24 or
higher were included. We used maximal exercise test by means of modified Harbor protocol before
and after eight weeks’ treadmill aerobic exercise. We monitored patients’ status with EKG, heart rate,
blood pressure and Borg rating of perceived exertion, and measured maximal O, consumption, maximal
heart rate, blood pressure, minute ventilation, rate pressure product and respiratory exchange ratio during
maximal exercise test. We also assessed functional mobility by Fugl-Meyer assessment of lower
extremity, Berg balance scale, five times sit to stand test, timed up & go test, dynamic gait index scale,
activities-specific balance confidence scale and Korean-modified Barthel index before and after 8 weeks’

training.

Results: Twenty one patients completed treadmill aerobic exercise training. After eight weeks’ treadmill
aerobic exercise, the cardiopulmonary fitness, measured by maximal O» consumption, maximal heart
rate, minute ventilation, systolic blood pressure, functional mobility measured by Fugl-Meyer assessment
of lower extremity, Berg balance scale, five times sit to stand test, timed up & go test, dynamic gait
index scale, activities-specific balance confidence scale and Korean-modified Barthel index showed
statistically significant improvement (p <0.05).

Conclusion: Eight weeks’ treadmill aerobic exercise improved the cardiopuimonary fithess and functional
mobility in ambulatory stroke patients. (Brain & NeuroRehabilitation 2011; 4: 50-56)
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Table 1. General Characteristics of Subjects

Characteristics Values

Sex Men 12

Women 9
Age (years) 545 £ 12.1*
Time from onset (months) 13.7 + 17.4%
Hemiparetic side Right 12

Left 8

Bilateral 1
Type of stroke Ischemic 12

Hemorrhagic 9
Comorbidity Hypertension 15

Diabetes mellitus 4

Coronary artery disease 2

*Values are mean * standard deviation.
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Table 2. The Result of Maximal Exercise Test before and after
Treadmill Aerobic Exercise Training

After treadmill
exercise

Before treadmill
exercise

VOsmax (ml/min/kg)* 185 £ 3.9 238 + 4.6
HRyox (beat)® 1229 + 17.8 145.6 + 222
HR.es (beat)* 73.1 + 10.6 76.1 + 10.1
Systolic BP (mmHg)* 1649 £ 14.7 155.0 =+ 14.8
RPP* 202.3 + 30.1 226.1 * 41.6
MV (L/min)* 356 £ 11.5 48.1 + 12.1
RPE 158 + 0.7 140 + 1.1
RER 0.97 + 0.06 1.06 + 0.09

Values are mean + standard deviation. VOnmay: maximal oxygen
consumption, HRpmax: maximal heart rate, HR: rest heart rate,
BP: blood pressure, RPP: rate pressure product, MV: minute
ventilation, RPE: rating of perceived exertion, RER: respiratory
exchange ratio, MPH: mile per hour. *p<0.05.
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Table 3. The Functional Mobility Parameter before and after
Treadmill Aerobic Exercise Training

Before treadmill
exercise

After treadmill
exercise

Gait speed (MPH)* 1.8 £ 0.7 27 + 0.7
Incline (%)* 12.8 £ 1.9 14.0

BBS* 39.0 £ 4.1 46.8 + 3.1
FMA of L/Ext.* 20.7 £ 32 254 + 24
FTSTS* 140 =+ 3.8 11.1 £ 29
TUG* 16.5 £ 6.3 119 £ 2.7
DGI* 134 + 24 176 £ 1.9
ABC scale* 36.5 + 7.7 512 + 73
K-MBI* 864 + 7.3 937 + 53

Values are mean * standard deviation. Values are mean * standard
deviation of MMT: zero (=0), trace (=1), poor (=2), fair (=3), good
(=4), normal (=5). BBS: Berg balance scale, FMA of L/Ext.:
Fugl-Meyer assessment of lower extremity, K-MBI: Korean-
Modified Bathel index, FTSTS: five times sit to stand test, TUG:
timed up & go test, DGI: dynamic gait index, ABC scale:
Activities-specific balance confidence scale. *p<0.05.
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