BEAATIC L 5 BEEEOEE)REE
—HETTORE), VN TORZEED, #1417, THLOLE—

A - BRHECE! - Richard H. Mattson?
EMRFERFE 399-4508 REFE EGHHRERR EIT8304
? Kansas State University 66506 Manhattan, KS, USA

The Physical Function of Horticultural Activity in a Wheelchair
- Comparing to Moving on Wheelchair, Standing Horticultural Activity, Walking and Rest -

Mitsukimi SUGIMOTO' * Masayoshi Funta' and Richard H. MATTSON?
! Faculty of Agriculture Shinshu University, Minamiminowa-mura, Kamiina-gun, Nagano 399-4589
? Kansas State University 66506 Manhattan, KS, USA

Summary

In this study, measurements were taken of the physical effects of horticultural activities completed
by adults who were either seated in a wheelchair or standing. Thirty university students were divided into
the following five groups: (1) Group A (horticultural activity completed while seated in a wheelchair),
(2)Group B (no horticultural activity but physically moving in a wheelchair), (3) Group C (horticultural
activity completed while standing), (4) Group D (walking with no horticultural activity) and (5) Group
E (resting while seated). Measurements of heart rate and caloric energy consumption were taken using
electronic telemetry equipment. Body weight and body fat measurements were taken using an electronic
scale. The horticultural activity was constructed as follows: 4 min soil mixing, 6 min cutting, 6 minute
potting, and 4 min transplanting. The total activity time was 20 min. Results of this study suggest that
horticultural activities may contribute positive health benefits to adults seated in a wheelchair in the
following ways: 1) The caloric energy consumption and the intensity of horticultural activity of adults
who were seated in a wheelchair was lower than for those who were moving in a wheelchair, and higher
than those adults who were resting. 2) Horticultural activity in a wheelchair had the tendency of reducing
body weight and body fat while resting, but in the other groups there were no significant differences. 3)
Horticultural activities completed by adults seated in a wheelchair required similar physical functional
effects as those provided to adults who are standing or walking.
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Table 1. The activity of each group.
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Group Activity Detail
A Moving on wheel chair 20 min MC
B Horticultural activity on wheel chair 4min SM+6min C+6 min P+ 4 min T
C Horticultural activity 4 min SM + 6 min C+6 min P+ 4 min T
D Walking 20 min WC
E Resting 20 min R

SM : Soil mixing, C:Cutting, P:Potting, T: Transplanting,

MC : Moving corridor, WC:Walking corridor, R:Resting on an easy chair.

Table 2. The mean and standard deviations of height, weight and age of students in each group.

Group Number of male Number of female Height (cm) Weight (kg) Age (year)
A 5 i 1718 +102 672+110 258x12.1
B 2 4 172.7+12.0 76.8 £22.0 240 6.0
C 2 4 178.8+ 64 81.8£15.5 197+ 1.0
D 2 4 175.7+ 7.6 75.9+19.3 205+ 1.5
E 5 1 1680+ 8.4 65.0% 7.6 232+ 45
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Fig. 1. The mean and standard deviations of relative
maximum heart rate index.
The same letters are not significantly different
by Fisher's PLSD (P < 0.05).
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Fig. 2. The mean and standard deviations of the
relative average heart rate index.
The same letters are not significantly different
by Fisher's PLSD (P < 0.05).
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Fig. 3. The mean and standard deviations of energy
expenditure of students in each group.
The same letters are not significantly different
by Fisher's PLSD (P < 0.05).
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Table 3. The Difference of body weight before and after experiments.

Number of subjects whose body weight was

Difference (Kg) of body weight

Group Decreased increased same X = SD)
A 4 2 0 -0.08 = 0.07
B 4 2 0 006 = 0.10
C 5 1 0 009 + 0.06
D 3 3 0 006 = 0.07
E 2 3 1 000 =+ 0.11

Table 4. The Difference of body fat before and after experiments.

Number of subjects whose body weight was

Difference (Kg) of body weight

Group Decreased increased same X = SD)
A 1 1 4 012 = 0.20
B 5 Q 0 -062 = 048
C 6 0 0 -048 = 029
D 6 0 0 -0.58 = 022
E 1 0 5 035 + 0.33
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