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ABSTRACT

To determine maximal aerobic capacities of wheelchair dependent
people, their peak oxygen uptake (Peak Vo,) during arm cranking
exercise was measured Fifty paraplegic male wheelchair basketball
players (Trained) and thirty-seven untrained paraplegics (Un-
trained) were studied. Further more, twenty paraplegics from each
group were measured for distance of wheelchair propulsion and heart
rate in their daily living for a period of 24 hours. Peak Vo, was
predicted from submaximal HR-Vo;, relationship using age-adjusted
maximal heart rate (220 beats/min-age). Distance of wheelchair pro-
pulsion was measured using Speedometers (Cateye micro cycloco-
mputer, Model CC-6000). Heart rate during 24 hours was measured
using a portable heart rate analyzer (Vine company)

The results summarized were as follows:

1. Mean Peak Vo, averaged 34.2 and 23.47 ml/min/kg in trained
and untrained groups, respectively. Peak Vo, values in trained par-
aplegics were significantly higher than those in untrained paraple-
gics. (P< 0.0D

? . No significant differences were made in distance of wheelchair
propulusioh between the groups.

3. No significant correlation between Peak Vo, (mi/kg/min) and
distance in daily living was obtained with Trained nor Untrained
paraplegics. |

4. There were no significant differences between the two groups
in total heart rate, maximal heart rate, mean heart rate and distance
of wheelchair propulusion in their daily living.

And Heart rate in daily life was varied from 89 to 98 beats/min, but
never exceeded 100 beats/min.

5. Maximal heart rate during a basketball game ranged from 135

to 185 beats/min. And distance of wheelchair propulusion during



== 203 ==

basketball game was suit about twelve times as long as that during

a normal day.

In conclusion, the data suggest that habitual physical activies do

not provide sufficient circulatory stimulus to develop or maintain

ideal cardiorespiratory propelling or aerobic fitness to the mobile,

sedantary and incapacitated wheelchair user. Sports and recreation

are considered to be more important to physically disabled in-

dividuals than able-bodied persons.
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Experimental setting of arm cranking

%1 Physical characteristics of subjects _
' Trained (N= 41) Untrained (N= 37)
Age (yrs) Mean+SD 33.8%+7.2 34.3%£9.7
Max 43.0 45.0
Min 19.0 18.0
Classification
Class 1 T ]
Class 2 28 19
Class 3 2 4
Class 4 4 9
Diagnosis Spinal cord injury Spinal cord injury
complete ~ N= 37 complete  N= 31
imcomplete N= 4 imcomplete N=§

Wheelchair Basketball (frequency per week)

2 day/week N=19

3 day/weeh N=15

4 day/week N=2

h day/week N=3

6 day/week N=2
Body height (cm) 164.9£5.5
Body weight (kg) 52.1%7.2

162.9+21.9 .
52.716.3
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1. Peak Vo, & Bk T E1TEREE

SHOM s 5 v+ v VAMICE J % Peak
Vo, & HiliFETIstORBRER 2R L.
Bbb, EEHERERD Peak Vo, i3 25.8 ~ 54.6
m//kg/min (34.20 * 5.61 ml/kg/min) T, F&
B HEEE IS 18.6 ~ 34.3 ml/kg/min (23.47 + 3.05
ml/kg/min) T&HH, WERHIC 1% KETHE
EZBRoh ., - W HEOERFFETHRER,
WENEMEREA 400 ~ 920 m (625 £ 129 m), FEE
BHHEEEH 410 ~900 m (619 = 131 m) Tlidf
EHMAZEPKREL, MEMICAEZRA LI
ot —H, HRTF/ SRy bR - VEE 2 K
floEFTEEREE, 5960 ~ 10650 m (7625 = 1740
m) TH- 7.

R Peak Vo, & HkFETIEME & OBIRT
(&, MEEE bMEMICIE—E MBS A SIS
ot (B 3).

2. 24 WFLOMAKOEE) L BTNy b

R — VR OO EEET)

% 2 Peak Vo, and distance of wheelchair propulusion
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900 - . °
800f - °
700+ «? % e
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)

Distance (m
(=3

| 1 1 1 ] ]

10 20 30 40 50 60

Peak VO, (m//kg/min)

3 Relation between peak Vo, and distance of
wheelchair propulusion

X 4 i3 24 BE.OPEOZEEIc-oVWT, HES
(LA E— D RS 3 FBIBE THEEMED b O 2B
o 1 &R Lz, FBRIGESERE 05%),

C TRIIEEEEREE Q1) ORRTHS. T4

bbb, EHEREE, IEEFHEEE ORROHRIE
zhzh 1084 /4, 101¥/5, a0
HixzhzEh 193+ 883/4, 12.8 + 10741/
BTHo . . :

D EICEHO | HoROEE, &&, FAo
BB XUOEHRBELK L ONRI TH 5.
3bHhb, WFhOEHIcEWT bmEMIcER
ZRELNEDL T
S F RS ESEEEF O TREEL N VS

WHDEEWHD 2 ZDOFHRT
INZ Iy bR — VR 2 B

DL OZE Z R LT, 97
bb, MEHOREOEEE,

Group Peak VO, distance of wheelchair
mi/kg/min propulusion(m)
Trained 34.20 £ 5.6 (N=41) 625 £ 129 (N=20)

Untrained 2347 = 3.0 (N=37)

HI& 2160 40 /43, #&EH 170

619 + 131 (N=20)

# 3 Heart rate and distance of wheelchair propulusion during

wheelchair basketball game

/53 & G T T
h 1298 = 22.6 /43, 1343
20131/ HThH-t. -
DI D BB i A 110

*P< 0.01

Trained (N=8) Heart rate distance fJf wheelchair
(bpm) propulusion (m)
Max 158.4 + 15.5 10650
Min 2960
mean (SD) 146.3 = 13.5 7625 £ 1740

~ 1291 /41% 12 43, 130 ~
149 %1/ 5343 57 43, 150 ~ 169
B/ PR HTH-1. i
‘AR, ThTh T4, 305,
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Trained male paraplegia (25yrs)
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I Home l L l Sleeping I L I Working l I
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8 12 16 20 24
Time of Day L : Locomotion
B4 Heart rate during 24 hours
# 4 Heart rate during 24 hours of each group
Heart rate during 24 hours
Group Total HR Max HR Mean HR SD/MeanHR
beats beats beats (%)
Trained 1112568601 117.3%+9.8 10,227 13.7+2.1 NS
N=16
Untrained 1149558790 116.2%£13.7 74.6%£2.6 13.2+2.1 NS
N=11
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B]5 Heart rate during wheelchair basketball game

5243, 184310/ REAEB 1 2 TH -7

SOEIHBRE LD, RO 138 ~ 185
/45 R 168 3/4)), LRI 127 ~
16341/ 4y CE¥ 146 41/4Y) TH D, 70 ~ 90%
HR o 1ITHS L 12,

% 3
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PARAA 6,  TFHRIRAROHEEERAL, Peak
Vo, DHIE %S 7.
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Z T, AR TIERFRLE LT, AFRSE
BTE, poR¥BEOBHOELESH»S, BidE
WITA—-3EIERL, B2 5 v+ v SERERA
L. £TAT, tET, 28FAMOF L
LColiz 5 v % v 7B OEHEEPZSIC>
WTRE L D RO EREE A 5 &, Bar-
Or 5 (1975)" i3, 28 + 8.8 MORFEHEET 41 &

EXRE LT, AMFELIERRKICEIET VI A —

SIS L, Bk k3ls s v R 7R
T D2 B R AT D 72 8 DIE TN & 224 M1c >
WTERETL TV 5.

ZOME 2RORXEREI BT S Vo
VEnax, HRmx OHPEEDS, 20240 0.94, 0.98, 0.76
THY, EEESEVEBRRTVS, LL, T
OW, 18ZI>VWT, By 7 v+ v 7 L[a—HH
T exhausion IET A X HIKHEREE NI b Ly

N3V & BEAEHEED Vo, & OIS

0.74 (FE#E3R2£ 4,04 ml/kg/min) TH-7-T o
5, EHEFAMOFRIE L TOZYHEPPED
EBRTVA, Lo L, AFROBEMRRIZ 12 4
T, BELZNhLDEVLDOTH L.

FEEOYREEEEMREL, BB
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EHEBECEE TR K~ VBFER LV ERIE
W Eh, HEHFOHBIDTL, LAFERD
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HEBRIIBOLT, HBREIZEWNRELL
Peak Vo, O ERIME & FRlfE OIELELRZ 1 2.27 £
1.59 mi/min/kg TH v, APFRTHO 7L
&% Peak Vo, 13, 1Z2IZMADOEREIEMY 5

== 209
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RFORKBRENEOEIE, 39.4 mi/min/kg
(Miles, 19771)? , 37.4mi/kg/min (Cameron,
19707, 39.0 mi/kg/min (Wicks, 197D? , &
fX®RbNr=e35 Yy vEBEEO 646 ml/min/kg
(Grandee 5, 1980) i, chE THEAFEHEOH
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(Kobayashi, 1988)", F7#ES (198D? @
HIROERGFNRr o b K- VEIFEENRE L

- 72287 £ 94 ml/min/kg3dH 5.
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(Zewiren 1975)® , 24.4 ml/min/kg (Pollock
1975, 23.8 mi/min/kg (F1L1, 1985)® H3 5.,
ABFZE D Peak Vo, (%, EBEMEEEHS 34.20 +
5.61 ml/min/kgTdH b, Th > DILEFEMEREHS
2347 £ 3.05 ml/min/kg THEHEICHE EENS RS
nic. IRbL, ANEOEHEMEEEE, ho
DG &L TH, RSV ERERIEEEE
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WO L—=v VOREPHEES NS,
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% CTANF T, BERTHETEEREORIE &
DIBEB =TS M0 E LT, 1 HOBHREE
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hoBEBRE 2R LR E B ERBETH -
f. 00 Fishh, BENE, BHETORR
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FREREDIZEAED, BIEEDHBTHY,
FomEh TR, HoERATh -, S SIcHEB/T
TOBHIFM ML TH -7, T Eid, AFR
FcEEE R L SVRD, BEES VTR
S EHAM: DR F O 125 O 4 15 E BRI A5 5
TENKEETH BT EHTERS N, LzdisT
DAEYF—va YRTROBERFHERED R
K=, L2 )2—va viE#NL, @EELEC
BETHY, AANERSDZEVZ LS.

X
1) BAHKEES 2 # - v HEk, BEEES 2
A — v SEEGRR oM (1987

2) Astrand, P-0O., B. Saltin; Maximal oxygen
uptake and heart rate in various types of
muscle activity, J. Appl. Physiol, 16, 977-
981 (196D

3) Bevegard, B. S., U. Fregshuss, T. Strandell;
Circulatory adaptation to arm and leg ex-
ercise in supine and sitting position, /. Appl.
Physiol., 21, 37-46 (1966)

. 4) Bar-Or, O, L. D. Zwiren; Maximal oxygen

consumption test during arm exercise relia-
bility and validity, J. Appl. Physiol, 38, 3,
424 - 426 (19795

b) 1EMEEM, EREM, GHRBE, W7 5v+v s
I B MPFLRRRE D O & o B F R 8 — v
BORTF- O, 162 « 63 FEROGHERF
e (A) #HES, 21-28 (1989

6) Miletes D. S, M. N. Sawka, S. W. Wilde;
Pulmonary function chnges in wheelchair
athletes subsequent to exercise training.
Ergonomics, 25, 239-246 (1982)

7) Cameron B. ], Ward, G. R, Wicks, T. R;
Relationship of type of traning to maximal
oxygen uptake and upper limb strength in
male paraplegia and athletes, Med. Sci.
Sports, 9 158 (1988)

8) Wicks J. R; Maximal oxygen uptake of
wheelchair athletes competing at the 1976
Olympiad for the physically disabled, Med
Sci. Sports, 9, 58 (1988)

9) Grandee R et al; The aerobic capacity of an
elite wheerchair matathon racer, Med. Sci.
Sports, 9, 58 (1980)

10) ABREE,; FRTF R o bR —IEF ORI
M, REAT R () KRGS, 22 (4),
86-90 (1984

11) Kobayashi, M. Hirano, T. Fukunaga, T
Evaluation of physical fitness in wheelchair
basketball players with paraplegic, Inter-
national Council for Physical Fitness Resea-
ch, Abstract, 59, (1988)

12) fRiEEN, SERE, Hisick 2#ET/Y2
oy b B VEIFROEIIE BAREIE,
8, 159-166 (1987

13) Zwiren, L. D, Bar-Or, O: Responses to ex-
ercise of paraplegics who differ in condition
level, Med. Sci. Sports, T, 94-98 (1975

14) Pollock, M. L, H. S. Miller, A. C. Linnerud, E.
Laughridge, E. Coleman, E. Alexander; Arm
pedaling as an endurance traning regimen
for the disabled, Arch. Phy. Med. Rehabili.,



55, 418-423 (1974

15) #mLiZsh; HREREGO AR LI BEd 2 DI,
E 7 EFEEEY N NEYF—v sy K
WEE (1986)

16) Kofsky, P. R, Davis, G. M., Shephard, R. J;
Cardiorespiratory fitness in the lower limb
disabled, Canad. J. Appl. Sports Sci., 5 (4),
126 - 131 (1980)

17D &% W Bl FEREOEHRE, KihHE&
ELEAX-vEy s —ELE 5§, 8§-12

—= 8l ==

(1979

18) il #i; EETF Ry y P FE—VD Y — LD
DR S VT, XARARTHRATIZ, (A) FifF
etk 5 (1982

19) FREL, sV HHmEs 2BRA kN L —=
vIoh®E, &V, 1, 5, 357-361 (1983)

200 FRUE b, HEF R o b E— oD EEIBREE I
ST, HBAEES 2R - vIRSHEE, 10, 22
-24 (1986)



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11

