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Effects of the Knee Joint Angle on the Pressure Distribution
of the Leg Wearing Compression Stockings
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(School of Textiles and Fashion,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; To study the influence of knee joint angle changes on the distribution of leg pressure, the Novel PlianceX garment
using a pressure measurement system collected 6 normal-legged women wearing grade I, grade Il and grade III compression
stockings under 10 knee joint angles. The pressure distribution data of compression stockings and the influence of knee joint
angle changes on leg pressure distribution were analyzed. The results showed that when wearing compression stockings with
the same grade, the pressure at the lower end section of the tibial joint reached the maximum when the knee joint was bent
at 90° to 100°, while other situations reached the maximum when the knee joint angle was 120° to 140°. The different

pressure levels of compression stockings had greater impacts on the maximum circumference of the ankle and calf, and had

less impacts on the position of the middle of the thigh.
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Tab.1 Parameters of compressed stocks Fig.1 Measurement points of the human leg
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Tab.2 Body type characteristics of 6 subjects
N K/ em
SR 5/ cm R kg
B c D E F G

1* 163.4 46.8 18.9 26.4 30.5 28.6 38.9 45.4
2f 164.2 48.9 19.4 26.9 31.6 29.4 39.6 45.7
3* 164.8 47.3 19.0 27.2 31.8 29.9 40.4 46.3
4* 166. 1 49.5 19.2 27.4 32.0 30.2 40.8 47.2
5% 166.5 54.2 20.1 27.8 32.5 31.1 41.4 47.8
6" 167.6 52.5 19.7 28.0 31.7 30.2 41.1 46.9
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Tab.3 Descriptive data on the cross-sections of the legs of

6 subjects
UL a S4B/ em FK 2/ cm
#if B 19. 4 0. 206
#m C 27.3 0. 346
Bm D 31.7 0. 438
Bm E 30.0 0.712
e F 40.4 0. 907
B G 46.6 0.843
1.5 St
R . e LE

L H A TS OGN R 28 8, ki 48 Ah %
SEGAT R SR A B/ N O T 1 A3 JEE 1R 90°, ft
RIESENT A BEB Ny 180°, St A v 1 5819 i hh £
JELL 10°HEA TR 73, SEse shfEantel 2 frs o

B2 SSRIHIETE

Fig.2 Schematic diagram of experimental action
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Fig. 3 Pressure distribution changes of grade III

compression stockings at different knee joint

angles
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Fig.4 Pressure distribution changes of grade I and grade Il compression stockings under different knee joint angles
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Fig.5 Influence of three grades of compression socks

on the pressure distribution of section B

K 19 TG I 2% 4 4k 7 25 A Ak 9 s
{EAEA TP AL AL BT B 07 K, BAR A 6 fron .
w6 nT LA A s 1T )t 2585k
B8 N AR AL AR B A Y ) 25
/N, 0. 23 kPas B FEE I 9045 I IR 4 R i) s

gy A, A5 A D m Ry TR B 0E R R
pp(0.95 kPa) >p, (0. 77 kPa) > p, (0.7 kPa) >
pc(0.34 kPa) >p.(0.29 kPa) >p,(0.11 kPa)

[ e
351 T I ednek
M4k
3.0
25F [ -
s 2.0 =N
[=%
~
IS st
1o}
0.5H
OO 1 1 1 1 1 1
B c D E F G

JBE s 0 A

ARENZANNEFHESNEHTHIES

Pressure bar graphs of compression stockings
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ment section
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Tab.4 Compression grade and force range of compression stockings specified in YY/T 0853—2011

AR -5 BSR4 0 =2 L/ %e

JE4R 1559 JHERFRAL B W) 486 11/ kPa

B c,D E
Cel 1 () 2.0~2.8 70 ~ 100 50 ~ 80 20 ~ 60
Cel T () 3.1~4.3 70 ~ 100 50 ~ 80 20 ~ 60
Cel I (38) 4.5~6.1 70 ~ 100 50 ~ 80 20 ~ 60
Cel IV (1R5%) >6.5 70 ~100 50 ~ 80 20 ~60

RS IRERHREARBRXTEUAETENSENSH

Tab.5 Pressure and pressure distribution of grade II compression stockings under different knee joint angles

ST M py/kPa pc/kPa peipy/ % pp/kPa pppp/ %o pp/kPa ppipy/ %
I/ (°)

90 2.23 2.02 90. 66 1.58 70.77 1.58 70.90
100 2.20 1.99 90.35 1.73 78.43 1.60 72.49
110 2.24 2.05 91.34 1.87 83.61 1.44 64.47
120 2.45 2.00 81.59 1.61 65.67 1.45 59.10
130 2.61 2.08 79.77 1.73 66.21 1.45 55.36
140 2.74 1.89 68. 89 1.60 58.25 1.45 52.86
150 2.35 2.07 88.09 1.61 68.70 1.69 71.91
160 2.35 2.01 85.21 1.55 65.71 1.62 68.99
170 2.21 1.92 86.98 1.63 73.81 1.55 70.13
180 2.29 1.86 80. 89 1.57 68.34 1.60 69.78
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