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i 0.9 m/s 1.3 m/s BAEZI @RI R IEH

B g Sk B3 B3 p-value

(H i) p-value  p-value

JHiEE B % 09+01 1.3+£0.0 .72 <.01** .55

/F5) i  0.9+0.1 1.3+0.0

JoiEAE & 3 12+03 1.4+04 .02* <.01** 55
(= /) i 1.1+03 13+03

RS N 3 43170 444 +6.7 .03* .03* .97
2 ER(R) M 46.8+7.2 48.0+6.4

T SRR % 50.0+£13.0 53.2+129 <.01** <.01** 71
ERR(R) M 54.3+12.9 579+12.1

R ik X E 3 47973 48.3+7.7 .20 73 .54
£ r(R) M 43.7+125 42.3+16.2

R O% b g "ﬁ 3 13.0x4.7 13.7+4.7 .36 .08 .75
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S IRAE &R % 38.8%£10.9 36.8 £10.3 .93 .19 .63
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LMY LR % 619+160 654174  <0I*  <0I* 47
(B) 4 68.4+14.0 70.7 £13.0 72 <.01**

i I *p<.05. ¥*p<.01.
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FHARN G R (p=.08) fr7 2 dE R B Fd e o d G 29 F
oo Bl d FARL PR AT e MRE R DIRT 0§ X RBH AR
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T iok £ 4 3 31.3+78 36.4+9.6 .08 <.01** 41
(£ 4) 6 30.1+6.5 342+7.2

T ik R % 189+54 20.8+6.3 A3 <.01* .53
(2 4) %, 184+49 199+54

T35k A A 4 3 223+7.1 26.2+8.8 .16 <.01** 49
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T 3o N A 3 3 3416 40+20 .98 .01* .92
(£ 4) G 34+22 40127

N S =k N 55+1.2 6.3+1.1 .10 <.01* .67
&4 (%HE) (6 52+0.9 59+1.0

TR 2 T3 3 3.3+0.6 3.6+0.7 14 <.01* a7
oA (NWME) K 3.2+0.6 3.4+0.7

L RS = PE 39+13 45+1.2 24 <.01* 71
st (%wE) K 3.7+1.0 43+1.0

TR 2 Tiae 3 0.6+0.3 0.7+£0.3 .66 .02* .99
pad(%E) M 0.6+0.3 0.7+04

Tiafgie 4 4F % 58+1.6 6.4+1.9 A3 <.01** .53
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it *p<.05. *p<.01.
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The Effect of Backrest Height on
Manual Wheelchair Propulsion Biomechanics
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Abstract

An optimal backrest height depended on the wheelchair user's ability of trunk
control and mobility. High backrests could impede the range of motion of upper arm,
thereby reducing the propulsion efficiency. Therefore, the purpose of this study was to
evaluate the effects of different backrest heights by examining the changes on the
upper extremity kinematics and kinetics at different wheelchair propulsion speeds. A
repeated measurement design was used in this study. 30 manual wheelchair users with
spinal cord injuries participated in this study. Participants were instructed to propel at
two different speed conditions (0.9 m/s and 1.3 m/s) on a motor driven treadmill while
using two different backrest heights respectively. Biomechanical data, such as
kinematic and kinetic variables of the upper extremity, were collected during trials. A
two-way repeated measure analysis of variance (ANOVA) was used to examine the
main effect of different heights and speeds on these kinematic and kinetic variables.
The results showed that when pushing with the low backrest height, which was set at
50% of trunk height, participants could swing their upper arms more backward (p
= .029) with large range of motion (p < .001), increase forces application on the
pushrim, and avoid unnecessary force waste, thereby increasing propulsion
efficiency(p = .015) with less propulsion cadence (p = .021). In clinical application, it
was suggested that active manual wheelchair users who have sufficient trunk control
should use the low backrest to improve propulsion performance. It also could prevent
secondary injuries of upper extremities related to high frequency of repetitive
propulsion movement.
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