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The Measurement of Force and Endurance during Wheelchair Propulsion in Paraplegics Using BTE Work

Simulator

Jae Ho Eom, M.D., Ueon Woo Rah, M.D., Il Yung Lee, M.D., Shin Young Yim, M.D. and Dae Seop Shim, M.D.

Department of Physical Medicine and Rehabilitation, College of Medicine, Ajou University

Objective: To evaluate the force, endurance and influencing
factors for wheelchair propulsion in paraplegics using BTE
work simulator, and to find out a better method improving
fitness levels for the paraplegics.

Method: Seventeen paraplegic men were enrolled for the
study. Isometirc and isotonic strength and dynamic endur-
ance levels for wheelchair propulsion were measured using
BTE work simulator. Neurological and demographical char-
acteristics of patients were collected by personal interviews
and direct examinations.

Results: The spinal cord injured level showed a significant
correlation with dynamic endurance (r=0.503, p<0.05) but
not with the isometric and isotonic strength. The total duration

of wheelchair use showed a significant correlation with the
isotonic strength (r=0.497, p<0.05), but not with the iso-
metric strength and dynamic endurance. The age and outdoor
activities or exercise time during one week showed no
significant correlation.

Conclusion: Spinal cord injured level positively correlated
with dynamic endurance. Both cardiorespiratory effect and
trunk balance may influence this correlation. The total dura-
tion of wheelchair use wasn’t correlate with dynamic endur-
nace. It seems to be more advisable trunk balance training
goes with dynamic endurance training in rehabilitation
program. (J Korean Acad Rehab Med 2003; 27: 215-219)
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Fig. 1. Measurement of wheelchair propulsion i
Anterior view. B: Posterior view.
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Table 1. General Characteristics of Subjects (n=17)
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Characteristics
Total duration of wheelchair use 43.2+24.8
(months)l)
Outdoor wheelchair activity time 42.4+30.2
during a week (hours)l)
Exercise time during a week (hours)” 5.3+6.8
Severity of injuryz)
Complete 15
Incomplete 2
Outdoor activity time during a day”
Below 4 hours 5
Above 5 hours 12
Pre-injury work”
Labor 8
Non-labor 9
Post-injury work”
Yes 5
No 2
Housing typez)
Apartment 11
General house 6
Type of entryz)
Stair 3
Elevator 9
Ramp 5
Self-driving”
Yes 15
No 2

1. Values are mean+S.D., 2. Number of subject

Table 2. Correlations between Characteristics of Subjects and Wheelchair Propulsion Strength

Characteristics of subjects

Type of strength

Isometic strength (Nm)

Isotonic strength (Nm) Endurance (joules)

Age
Total duration of wheelchair use
Outdoor wheelchair activity time
during a week

Exercise time during a week
Spinal cord injured level
Severity of injury

0.078
Outdoor activity time during a day
Pre-injury work
Post-injury work
Housing type
Type of entry
Self-driving

-0.078
0.310

0.289

0.353
-0.151

-0.040
0.102
0.255

-0.230

-0.060

-0.348

-0.366 -0.119
0.497* 0.065
0.461 0.092
0.262 0.220
0.079 0.503*

-0.256 -0.084
0.311 0.480

-0.127 -0.085

-0.149 -0.034

-0.144 0.340
-0.264 -0.070

-0.373 0.045

Values are pearson correlation coefficients.
*p<0.05
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