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An Analysis on Muscle Strength of Lower-extremity and
Pressure Distribution in Sitting Posture
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ABSTRACT

The purpose of this study is to provide basic data, such as exerting muscle power of the lower-extremity, EMG test and
pressure distribution for designing ergonomic workstation in sitting posture. The exerting muscle power of the lower-extremity
was measured by PRIMUS in 4 postures of 90°, 120°, 150° and 180°. And performed ANOVA test on Max. and Mean
1009%MVC. In EMG test for surveying muscle mobiligation, 5 muscles(Rectus Femoris, Vastus Lateralis, Gastrocnemius,
Soleus, Tibialis Anterior) were employed. Additional experiment in pressure distribution in sitting posture by Pliance(16><16
poles), Max. pressure was measured and performed ANOVA test on the results. Concludingly, sitting posture with 120°
lower-extremity is the best design criterion for ergonomic workstation in sitting posture.
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Table 1. Antropometric data of the subjects

Hem Statistic A Py
Age 25.8 (A 2.5(A)

Height 172.4(cm) 6.3 (cm)
Weight 71.3(kg) 7.3(kg)

Buttock to knee length, sitting 60.0(cm) 5.3(cm)
Buttock to politeal length, sitting 49.9(cm) 4.5(cm)
Waist height 103 (cm) 7.6(cm)
Crotch height 78 (cm) 9.8 (cm)

22.1 ZHEHAIAY

2 SAe AHgd 2ESPAAEE s BTEAM]
PRIMUS (Model PR 20, 7}2 50.8cm X A& 152.4cm X
o] 198.1cm)ol™, Al 17} At} o] 71 e #¢ixte]
A& (Rehabilitation) & 7] f18te] 7idg gn)l] Fof
<7 (Lifting), 27| (Pushing) ¥ 27171 (Pulling) 2|
ket ol deiME 54 & 4 9l Anlo|tk & A
M= S 4= W 44 222 pushing powers
Z73R=d ARgI3ITh

Photo 1. Muscle power measuring system
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S+ 1,024HzE A3 AES ¥ 53519 37, Bandpass filter
(10~512Hz) & AF&-3te] FHE & & 5o & 3t
3= (Median Frequency; MF) & F-&to] vl 4131
t}. Frequency 42 43t 71X 9] frequency =
Photo 2. Pressure distribution measuring system(Pliance) Z=A5t0] 250 Y7 AL _g_ BAF= WO o2 &
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Table 2. Experimental variables

Variables Levels of variables
Independent  knee flexion = 90°, 120°, 150°, 180°
1. Peak Pressure of Sitting
Dependent 2. 100% maximum voluntary contraction
3. Mean 100% maximum voluntary contraction
knee flexion = 90°, 120°, 150°, 180°
Independent  Rectus Femoris, Vastus Lateralis
Gastrocnemius, Soleus, Tibialis Anterior
Dependent 1. Median Frequency
Control sitting posture, push exertion type
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A 4. EF, A ) el ABE oo e
SANAGe SelEa AY AN AR sol 2
AN Aol RES 2AsT 2 A A
13 3% 447k 93k =S so] Aa) Aol Soirt
5 siglon, A4l Age Sl BAA0T B8 s
sto] Z}Al2 IOO%MVCoﬂ SelEs sk 3~4x%F Hu
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Photo 5. Experimental procedure
and mobiliged muscles for EMG test
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Table 3. ANOVA test on Max. pressure

SOURCE DF SS MS F Pr>F
378542.75 126180.9 46.92 <001

Posture 3

XA 23A ] 717t 90°Y w) Hi Hujgte Ry
289Nme]glom, 120°Y = 265Nm, 180°Y w= 410
Nm7} vebgth 323 120°9 o 23e] Hojgteo)
7P A dehston, 180°Y o 748 A4 Uekstth Fig.
2014 ¢} 2o, 180° AdolA &¥bd 24w Wizl we} o
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Fig. 1. Max. pressure by sitting posture

ONDEECEEED - <~ mecll

(c) 150° (d) 180°

Fig. 2. Pressure distribution by sitting posture
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SOURCE DF SS MS F Pr>F
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Fig. 3. MVC values by pushing postures
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2Jo)Z Ho|1 9 Aoz ERFTH(p<0.01) (Table 5).
A3 oA wEA7} A SBA 2 Wl wle) 13 e
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Table 5. ANOVA on EMG test by posture

SOURCE DF SS MS F Pr>F
Posture 5 486579.54 97315.8 35.2 <001
Muscle 4 349825.2 87456.25 286 0.2465

PosturexMuscle 20 35785.2 1789.26 1.84 0.7358

250

8]
3

2

2

Median Frequency(Hz)

o
o

0
Rectus Femoris Vastus Lateralis Gastrocnemius — Soleus

Tibialis Anterior

Fig. 4. Median frequency of EMG by pushing posture
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