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Comparison of Energy Expenditure and Walking Performance by Arm Cycling and Leg Cycling Exercise

Byung Woo Bae, M.D., Don Shin Lee, B.S., Young Joo Seo, B.S.", Jong Hoon Baek, M.D., Eun Sang Kim, M.D., Hong Souk

Park, M.D. and Sung-Rae Cho, M.D.

Department of Rehabilitation Medicine and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine, 'Clinical

Research Center, Yonsei University Medical Center

Objective: To investigate the effect of cycling ergometry
and to compare energy expenditure and walking perfor-
mance after arm cycling with those after leg cycling in
patients with brain diseases.

Method: Twenty-two adults with brain diseases (6 stroke,
4 traumatic brain injury, 4 brain tumor, 4 parkinsonism, 4
cerebral palsy) were recruited as subjects. They were
randomly assigned to disease-matched groups; arm cycling
and leg cycling (n=11 each). VO, (L/min), VCO, (L/min),
VE (L/min), O, rate (ml/kg * min), O, pulse (ml/kg * bpm),
O, cost (ml/kg * m) and VO, peak (ml/kg * min) during
cycling test or walking test, and walking performance were
evaluated after cycling training for 4~6 weeks.

Results: Arm cycling exercise did not improve any para-
meters such as VO,, VCO,, O, rate and O, cost during
walking test, whereas it increased VCO,, VE and O, pulse
during cycling test. In contrast, leg cycling significantly
improved walking velocity and distance, and decreased O,
cost during walking test. It also increased all parameters
including VO, peak during cycling test (p<0.05).
Conclusion: Leg cycling exercise improved walking perfor-
mance and energy efficiency of walking as well as cardio-
respiratory fitness relative to arm cycling. Therefore, leg
cycling promoted lower-extremity task such as walking in
patients with brain diseases. (J Korean Acad Rehab Med
2009; 33: 584-590)
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AR Ao|F 572 AT L 469146454, XA 163.18+
2.94 cm, A|F-E 60.734.05 kg, AAeE AFE 22.59+0.97
kgm®, 7] $27] Fgke 129.0044.59 mmHg, Z7] 0]+

Table 1. General Characteristics of Subjects

Armm cycling Leg cycling

Group (n=11) (n=11)

Age 46.91+£6.45 48.91+6.73
Sex (M : F) (No. of subject) 6:5 7:4
Height (cm) 163.1842.94 163.36+3.02
Weight (kg) 60.73£4.05 63.55+5.86
BMI (kg/mz) 22.5940.97 23.51+1.88
Systolic BP (mmHg) 129.00+4.59 128.27+4.21
Diastolic BP (mmHg) 80.82+3.97  79.10+3.98
Heart rate (bpm) 78.00+3.58  79.45+3.70
MMSE 27.9140.78  27.55+0.96
FIM 113.45+3.86 107.18+8.17
FIM (Locomotion; L. Walk) 5.91+0.37 6.09+0.37
MBI 89.09+3.38  90.27+5.07
MBI (Ambulation) 14.45+0.37  14.45+0.37
Walking ability (No. of subject)

Household ambulator 6 6

Limited community ambulator 5 5

Values are mean*S.E.

BMI: Body mass index, BP: Blood pressure, bpm: Beats per
minute, MMSE: Mini-mental state examination, FIM: Functional
independence measure, MBI: Modified Barthel index
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80.82+£3.97 mmHg, Z7] Adk= 78.00+3.58 beats/

min®] P31, A Alo]F FET2 AH 2 48.91+6.734, Al
22 163.36+3.02 cm, iﬂ%‘—% 63.55+5.86 kg, | Ak A=
23.51+1.88 kg/m’, 27| $%7] kS 128.27+4.21 mmHg,
7] o]2k7] ke 79.10+3.98 mmHg, 7] AHFFE 79.45+
3.70 beats/min®] 1 thH(Table 1).
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A FF ZEIW AF, 54 AolF 5 AAAL &
3 AL A S 556.97+61.74 Liminoll A 747.33£107.94 L/
min, £ o] A3}el4 A BS 443.24+50.48 L/minol Al
590.82+97.01 L/min¥% $&FZHE 18.68+1.31 L/minoll4]

Table 2. Energy Expenditure during Cycling Test

Arm cycling Leg cycling
Pre Post Pre Post
VO, (L/min) 585.00+41.31 622.33+30.38 556.97161.74 747.33+107.94*
VCO; (L/min) 472.18+42.43 553.76164.78* 443.24150.48 590.82+97.01*
VE (L/min) 18.83+1.31 24.70+1.80* 18.68+1.31 22.98+2.32*
O, rate (ml/kg * min) 9.80+0.67 9.98+0.60 8.47+0.77 11.43+1.50*
O, pulse (L/bpm) 5.81£0.41 6.55+0.42* 5.77+0.83 7.33+0.93*

Values are meantS.E.

*p<0.05 by Wilcoxon signed ranks test: Compared to pre-training period
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Fig. 1. VO, peak defined as cardiorespiratory fitness during cycling
test. Leg cycling exercise significantly increased VO, peak after
cycling training whereas arm cycling did not show any
significance. *p <0.05 by Wilcoxon signed ranks test: Compared
to pre-training period.
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34.18 Ljmin, ¥ *FHF 17.4240.60 L/minol| A 20.38+
0.81 L/min, Ak4= £FE% 8.50+0.47 ml/kg * minoll4] 10.05+

Table 3. Energy Expenditure during Walking Test

Arm cycling Leg cycling
Pre Pre Post
VO, (L/min) 557.78+40.09 532.48+34.29 602.67+42.53 705.29+59.87*
VCO; (L/min) 459.70+33.82 435.67142.95 446.29+27.88 524.21+34.18*
VE (L/min) 17.73+£1.27 18.69+1.64 17.42+0.60 20.38+0.81*
O, rate (ml/kg * min) 9.69+0.68 8.72+0.74 8.50+0.47 10.05+0.79*
O, cost (ml/kg * m) 0.37+0.03 0.31+0.03 0.31+0.05 0.26£0.04*

Values are meantS.E.

*p<0.05 by Wilcoxon signed ranks test: Compared to pre-training period
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Fig. 2. Walking performance of walking velocity and distance during walking test. Leg cycling exercise significantly improved walking
velocity (A) and distance (B) after cycling training whereas arm cycling did not show any significance. *p<0.05 by Wilcoxon signed
ranks test: Compared to pre-training period. Tp<0.05 by Mann-Whitney U test: Compared to arm cycling.
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