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Energy Expenditure during Gait in Adults with Cerebral Palsy

Eun Sook Park, M.D., Chang-il Park, M.D., Sung-Rae Cho, M.D. and Hyun Jung Chang, M.D.

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

Objective: To investigate the oxygen consumption and
temporospatial data according to types of cerebral palsy
(CP) and to offer the basic information about the energy
expenditure during gait in adults with CP.

Method: Thirty-six adults with CP (11 spastic diplegia, 10
spastic hemiplegia, 15 athetoid type) and 24 healthy subjects
were participated in this study. The parameters of energy
expenditure were evaluated by KBI-C Oxymeter and
temporospatial parameters during 8 meter walking were
collected using Vicon 370 motion analyzer.

Results: Single support time was significantly decreased and
double support time was significantly increased in CP spastic
diplegia, compared with controls (p<0.05). Oxygen rate and
oxygen cost were significantly higher in CP spastic diplegia
than CP atheoid or controls.

Conclusion: We could identify that oxygen consumption and
temporospatial data of CP spastic diplegia was significantly
different from athetoid or normal controls. (J Korean Acad
Rehab Med 2004; 28: 537-541)
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EE QAELS FAM 4N AR 524 A7 el
A =77]21 KB1-C Oxymeter(Aerosport Inc.,
USA)E o] &3t B our ar&FS S5
AARARES Y F IAAE A E AFESe] 35
A, oxygen gas analyzero] WZE HAFEZ BT
A 5E7HY] PEVIE A § RS A Aea, F 5E
e B3 F 3, 4% B SEA SR Y FAHeE 2T
b A (V02 Umin), 9 o]AbstEA A A FH(VCO2,
l/min), % 55 2(VE, min), A+ A5 8(02 rate, ml/kg
min) ¥ A2 2FH|(02 cost, mlkg - m)TS ZA3ATh
3 e7h ] F oA JiHetrt S iAte] FAE Rt
o FH84Ys 7438k E48= Vicon 370 motion analysis
system (Oxford Metrix Inc, UK)< ©]-&3}o] Al3-7H4 A%
(temporospatial data)S 213} A T WAAS 8 m Zol B
ToA Hag 103t o] Y] RS A/A AALE B
qS F=3 &, ¥4 (cadence), H F(step length), T3}4]

A A] 7] (single stance time), ¥3}A] A A] 7](double stance time)

Table 1. Characteristics of the Subjects

Cerebral palsy

Control
Athetoid  Hemiplegia  Diplegia
Number 24 15 10 11
Age (year)” 26840 26123  224%73 22.9+45
Sex M : F) 16 : 8 10:5 8:2 6:5

1. Age: Value are meantstandard deviation.
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Table 2. Temporospatial Values in Adults with Cerebral Palsy and Healthy Control

Cerebral palsy

Control
Athetoid Hemiplegia Diplegia
Cadence (step/min) 109.08+5.06 104.75+10.00 102.22+16.42 106.80+9.16
Step length (m) 0.61+0.05* 0.55+£0.07* 0.55+0.07* 0.45+0.12
Single support time (%) 37.74+2.00* 35.47+3.34 33.17+3.82" 31.84+5.22"
Double support time (%) 24.49+3.93* 29.53+6.68 34.57+6.72" 36.62+°.99F

Value are meantstandard deviation.
*p<0.05 compared to diplegia, ' p<0.05 compared to control
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Table 3. VO,, VCO,, VE in Adults with Cerebral Palsy and Healthy Control

Cerebral palsy

Control
Athetoid Hemiplegia Diplegia
VO0," (L/min) 0.530.13 0.44+0.14* 0.59+0.12 0.63+0.24
VCO,” (L/min) 0.47+0.14 0.39+0.13* 0.53+0.08 0.62+0.28
VE? (L/min) 14.06+2.56* 13.97+3.74* 17.05+2.44 18.10+4.96

Value are meantstandard deviation.

1. VO;: Volume of oxygen consumption in liters per min, 2. VCO,: Volume of carbon dioxide produced in liters per min, 3. VE: Ventilatory
volume in liters per min

*p<0.05 by ANOVA test, compared to diplegia

Table 4. O, Rate and Cost in Adults with Cerebral Palsy and Healthy Control

Cerebral palsy

Control
Athetoid Hemiplegia Diplegia
Rate (ml/kg - min) 8.08+1.50* 8.08+2.80* 9.18+2.43 11.25+3.42
Cost (ml/kg * m) 0.13£0.03* 0.17+0.07* 0.20+0.11* 0.31+0.14

Value are meantstandard deviation.
*p<0.05 by ANOVA test compared to diplegia
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