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Effect of armrests and different ways of using them on hip and knee load during rising.
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Figure 1. Subject sitting in the chair. a, Ordinary armrest
height and forward hand placement (OF); b, high
armrests and rear hand placement (HR).
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Figure 2. Armrest construction with the two force
transducers (ft). A and B represent hinge attachment
points for which the equilibrium equations are
calculated. Vertical force £, and horizontal forces £,
registered by the force transducers. Forces F; and F3
calculated according to equilibrium equations.
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Knee Mean knee angle for Mean patellofemoral compressive
Mean maximal moment maximal moment force
(N m) {deg) N)
Height
LS 54.1(12.7) 72(11.7) 1840
0s 59.0 (7.8) 77 (8.4) 2100
HS 57.2(13.7) 80 (2.8) 2090
REF 82.6(10.8) 81(3.9) 3040
Placement
OF 57.2 (8.6) 78 (2.6) 2090
OR 51.7 (9.3 71(9.1) 1850
0s 59.0 (7.8} 77 (8.4) 2100
REF 82.6(10.8} 81 (3.6) 3040
Force
LR 55.8(13.4) 76 (6.2) 2010
LRD 39.6 (9.8) 63(9.1) 1310
OR 51.7(9.3) 71(9.1) 1850
ORD 39.2(9.4) 58 (8.8) 1220
HR 48.8(12.3) 70(7.4) 1570

HRD 28.4(12.4) 58 (12.2) 920
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Hip Mean hip angle for Mean force on femoral head due

Mean maximal moment maximal moment to extensor muscle activity
(N m) (deg) N)
Height
LS 20.8(9.8) 76 (6.5) 410
0s 21.8(8.8) 82 (8.3) 469
HS 25.0 (7.4) 82 (4.1) 521
REF 39.2(7.7) 90 (6.9) 910
Placement
OF 24.5(6.2) 82 (6.2) 484
OR 24.1 (4.6) 80 (4.9) 469
oS 21.8 (6.3) 82 (8.3) 464
REF 39.2(7.7) 90 (6.9) 910
Force
LR 24.4 (4.6) 81(6.0) 486
LRD 19.9 (6.9) 70 (5.9) 353
OR 24.1 (4.6) 80 (4.9) 469
ORD 18.3(5.3) 72(7.1) 346
HR 26.1(4.3) 85 (3.6) 537
HRD 16.9 (4.2) 70(7.1) 292
Armrest Hand Arm
Code : ot
height position power

LR Low Rear Normal
LS Low Self-selected Normal
LRD Low Rear Double
OF Ordinary Forward Normal
OR Ordinary Rear Normal
0S Ordinary Self-selected Normal
ORD Ordinary Rear Double
HR High Rear Normal
HS High Self-selected Normal
HRD High Rear Double
REF No armrests
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Table 3. Mean peak vertical forces (n=10) and horizontal
backward forces {n=8) on the armrests {with half 95%
confidence interval in parentheses)

Vertical force Horizontal force
Code (N) (N)

LR 244 (61) 46 (21)
LS 244 (72) 36(17)
LRD 506 (102) 71(15)
OF 156 (69) 18 (7)

OR 245 (78) 44 (17)
0S 163 (59) 26 (13)
ORD 437 (82) 69 (20)
HR 221 (87) 33(14)
HS 155 (38) 19 (7)

HRD 461 (86) 49 (10)
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