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A Field Test for the Prediction of Aerobic Capacity in Paraplegics and Quadriplegics
Shusuke Kusano (Department of Rehabilitation Medicine, Saitama Medical School, Moroyama, Iruma-gun, Saitama
350-0495, Japan)

O

The aerobic capacity of paraplegics and quadriplegics was measured during continuous incremental exercises
until exhaustion on an arm crank ergometer. Subjects were 19 male patients with cervical spinal cord injury (SCI-C
group: mean time since injury, 21.6 months), and 30 male patients with thoracic or lumbar spinal cord injury (SCI-TL
group: mean time since injury, 63.3 months). Spinal cord injured subjects also participated in a field test (20 m and
3-minute wheelchair propulsion run test). Twenty meter run time and 3-minute run distance were measured. The
relationship between these field tests and the peak oxygen consumption (peak VOZ) was evaluated. To find the most
important predictor variables of peak VOZ, the correlation coefficients of age, time since injury, grip strength, 20
m run time, and 3-minute run distance against peak VOZ were calculated. Step-wise multiple regression analysis
showed that the regression of peak VO2 plotted against 3-minute run distance yielded the following equatin; Peak
VOZ (ml/kg/min) = 0.0266 X [3-minute run distance (m) ] + 5.320 (R = 0.7247; p < 0.05) in SCI-C group ; Peak
VOz(ml/kg/ min) = 0.0595 x [3-minute run distance (m) ]- 2.3321 (R = 0.8385; p < 0.05) in SCI-TL group. A compari-
son of actual peak VOZ and predicted peak VOZ described above was made in another 8 male quadriplegics and 8
male paraplegics. The correlation coefficients between actual peak VO2 and predicted peak VOZ in quadriplegics and
paraplegics were significantly high{r = 0.7128 (p = 0.0472) , r = 0.9039 (p = 0.0021) respectively}.
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Fig. 1. The modified arm ergometer for the wheelchair user.
The ergometer can be easily adjusted at variable height in
relation to the wheelchair seating position of the subject.
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Table 1. Characteristics of subjects with cervical cord injury (SCI-C group) and subjects with thoracic or lumbar cord injury

(SCI-TL group)
Group n Age(yrs) Height(cm) Weight(kg)
SCI-C 19 259 +8.9 1724 + 5.5 56.7 + 9.6
SCI-TL 30 30.0 £ 9.1 173.8 £ 5.3 63.3+£80a
P -value 0.1268 0.3701 0.0146

Values are expressed as means = SD
a : p < 0.05 when compared to SCI-C group

Table 2. Spearman rank - order correlation matrix within personal and performance variables in SCI-C group

Age Time since injury 20m run time 3-minute run distance Peak \°/O2
Age 1
Time since injury 0.0195 1
20m run time —0.2316 0.201 1
3-minute run distance 0.2404 —0.0303 —0.8132 % 1
Peak VO, 0.3429 —0.1946 —0.6391 % 0.7247 % 1
% :p<0.05
Table 3. Spearman rank - order correlation matrix within personal and performance variables in SCI-TL group
Age Time since injury | Grip strength | 20m run time | 3-minute run distance | Peak VO,
Age 1
Time since injury —0.0739 1
Grip strength —0.3202 0.4950 =k 1
20m run time 0.3431 —0.6248 % —0.6826 * 1
3 - minute run distance| —0.3091 0.7320 % 0.7114 % —0.9106 % 1
Peak VO, —0.0710 0.5800 3 0.5406 —0.7347 % 0.8385 3 1
% :p<0.05
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Fig. 2. Relationship between peak oxygen consumption (peak
VO0,) and 3-minute run distance in SCI-C group.
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Fig. 3. Relationship between peak oxygen consumption (peak
VO,) and 3-minute run distance in SCI-TL group.
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