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Changes in core temperature of wheelchair users during exercise in heat
environment
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In people with SCI, skin blood flow and perspiration are reduced because of
the lack of vasomotor control and a decline in the ability to perspire. People with SCI experience
paralysis of a large number of bodily functions and therefore cannot dissipate heat as easily as
their healthy counterparts, resulting in heat storage and significant body temperature increases.
The damage higher than T11 or T12 level results in lack of skin vasomotor function in the
sympathetic nervous system, invariable skin blood flow in the femoral area, and an increase in core
body temperature. The aural temperature is significantly higher during exercise in a hot environment

than in healthy people, and it also prolongs the recovery time of the after exercise. Therefore, it
is proposed that the heat stroke prevention guidelines used for healthy people be revised downward
during exercise in a hot environment in persons with thermoregulation disorder such as SCI, cerebral
palsy and progressive disease.
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1 Table 1. Effect of spinal cord injury
Spinal cord  Levels of injury Extent of paralysis
Tab I ej' c2-cs Paralysis; Some or all muscle used for breathing and all arm and leg
muscle
5 - C6 Paralysis; Legs, trunk , hand, and wrist
Cervical (C) Weakness; Muscles that move the shoulder and elbow
SC I C6 - C7 Paralysis; Legs , trunk, and part of the wrists and hands
C C7-C8 Paralysis; Legs, trunk , and hands
cs-T1 Paralysis; Legs, and trunk
T Weakness; muscles that move fingers nad hands
S T2-Ta Paralysis; Le(-gs, and trunk .
Loss; Sansation below the nipples
5 T8 Paralysis; Legs
Thoracic (T) Loss; Sansation below the rib cage
T1~4 Paralysis; Legs
T9 - T11
Loss; Sansation below the navel
Ti1 - L1 Paralysis; Hips, and legs
Lumbar (L) L2 - S2 Various patterns of legs weakness
HOI I inshead and Jenkins 1981’ Sacral (S) S3 - S5 Numbness in perinrum
Krassioukov 2012  Yamasaki et al. (2018)
T6~12
T11~12 T10
T10—~11
Fig.1 T11
Table 2
SCI
SCI
2018 SCI
SCI
Table 2 Characteristics of Subjects
39.00 -
) Control SCI
£ 38.00 age (yr) 22 + 1 31
5 height (cm) 1698 + 58 1730
g 37.00 BMI 235 + 23 220
o pre-weight (kg) 6787 + 7.99 66.00
38/00 -e—Control  —-SCI post-weight (kg) 67.25 + 809 65.41
' £ B ade s e ad amount of sweat (L) 062 + 0.12 0.59
@ o o o o o ting rate (% 10095 + 0.30 1009
S I I S S ONY SRS S sweating rate (%) ; ; ;
Y02 peak (ml/min/kg) 332 + 48 471

Fig.1l Changes of aural temperature

during and post exercise
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Fig.2 Heat stroke prevention guideline Fig.3 Modified heat stroke prevention
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