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Abstract

Purpose : This study was conducted to investigate the changes in trunk movement and ground reaction during sit to stand motion
using visual feedback.

Methods : Fifteen adults (average age: 23.53+1.77 years) participated in this study. An infrared reflective marker was attached
to the body each participant for motion analysis, and the participants performed sit to stand motion while wearing a hat attached
with a laser pointer, which provided visual feedback. First, the sit to stand action was repeated thrice without obtaining any visual
feedback, followed by a three minute break. Next, the laser pointers attached to hats were irradiated on a whiteboard, located at
a distance of 5 m in front of the chairs, on which the participants sat; a baseline was set, and the participants performed stand
up movements three times under this condition. A visual feedback was provided to the participants to prevent the laser pointers
from crossing the set baseline. During each stand-up movement, the position of the reflective marker attached to the subject's body
was recorded in real time using an infrared camera for motion analysis. The trunk movement and ground reaction force were
extracted through recorded data and analyzed according to the presence or absence of visual feedback.

Results : The results indicated that in the presence of a visual feedback during the sit-to-stand movements, the range of motion
of the trunk and hip joints decreased, whereas that of the knee and ankle joints increased in the sagittal plane. The rotation angle
of the trunk in the horizontal plane decreased. The left and right movement speed of the center of pressure increased, the pressing
force decreased, and the forward and backward movement speed of the trunk decreased.

Conclusion : The results suggest that the efficiency and stability of the stand up movement of a body increase when a visual

feedback is provided.
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Fig 1. Qualisys track manager
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Table 1. Helen hayes marker set (modified)

Segment Location Side
Cc7 -
Trunk Acromion Both
L5 -
ASIS
PSIS
Lateral condyle of tibia

Low limb Center of tibia Both

Lateral malleolus

Medial malleolus
5" MTP joint
C7; the 7 cervical vertebra, L5; the 5 lumbar vertebra, ASIS; anterior superior iliac supine, PSIS; posterior superior iliac supine, MTP
joint; metatarsophalangeal joint
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Subject group

Gender (Male/Female) 8/7
Age 23.53+1.77
Height 166.87+7.65
Weight 63.20+9.34

2. TA7EH ¢ (range of motion)2] W3}
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A4}y W(sagittal plane), FAFTH(frontal plane), <=3 = t ZSQkth(Table 3).
(transverse plane)of| 4 o] TA7ER 9] gh& ¥k Ay}

Table 3. Comparison of ROM between non—feedback and on—feedback group (n= 15)

Mean+SD (°)

Joint Non-feedback On-feedback ! &
Sagittal plane (Flexion/Extension)

Trunk 27.34+14.51 20.73+9.25 2.92 .011
Hip 85.02+8.69 80.25+7.05 3.63 .003

Right Knee 72.41+7.89 76.17+9.02 -4.24 .001
Ankle 13.12+2.78 15.28+3.57 -3.20 .006
Hip 82.60+9.23 78.03+7.53 2.74 .016

Left Knee 70.80+10.51 74.47+10.54 -4.01 .001
Ankle 14.28+3.22 16.45+3.64 -2.15 .050

Frontal plane (Lateral flexion)

Trunk 5.09+2.02 3.94+1.60 2.10 .055
Hip 9.624+4.64 9.06+3.92 .88 .395

Right Knee 11.95+4.80 11.9245.03 .05 963
Ankle 12.69+4.20 12.05+4.15 .79 442

Hip 7.79+2.68 6.97+1.55 1.27 225

Left Knee 12.95+7.41 10.56+6.21 1.95 .071
Ankle 10.36+5.60 9.16+4.10 .90 382

Transverse plane (Rotation)

Trunk 3.45+1.78 2.36+.59 2.78 .015
Hip 17.54+4.62 15.80+4.39 1.34 202
Right Knee 9.56+3.87 9.264+4.69 .50 .626
Ankle 6.434+2.87 5.66+1.99 1.08 297

Hip 17.53+7.84 15.84+5.82 .88 .395
Left Knee 12.11+7.05 9.83+4.79 1.84 .086
Ankle 4.81+2.42 5.26+4.29 -33 749

ROM; range of motion, SD; standard deviation
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Table 4, Comparison of force plate value between non—feedback and on—feedback group (n= 15)
Mean+SD
Non-feedback On-feedback ‘ P
Center of pressure (cm)
ML 28.46+9.94 36.11£13.25 -2.88 .012
AP 8.46+5.38 10.79+10.06 -1.76 .100
UD .00+.00 .00+.00 .00 .000
Force (N)
ML 68.21+31.62 63.92+24.72 1.25 231
AP 23.93+15.56 22.40+18.61 97 .348
UD 637.76+86.10 593.37+89.54 7.12 .000
SD; standard deviation, ML; medial-lateral, AP; anterior-posterior, UD; upward-downward
FAFA ol FHLCNA A2 AAHHYLS AFHE  n]EHA sk Thp<.05).
A ohe ST Al AU S AlSe 2 Y uf ¢
F2o ol B FATHOR Folulat oS Mol 4. MM WAk o|FHS]
A A A AASEYE AT AN FL e s s s s
o o]FWIL BASHOR foustA Frstart _ : :
. ‘ AlEBHA o2 S oA Aol A Lo 7] F2F 3
(p<.05). A|HRR o] Zhofl A <, &HFe ¥ A4S _
Al HeA HhAbulA] o] FWSIE v Aue ohg)
AR froluld Aol wold qRAR, Sothmel LS
Fe Mz AAEEYS AT e A
A7 AN A G AT ol A EAH o Fol
Table 5, Comparison of maker distance between non—feedback and on—feedback group (n= 15)
Mean+SD (cm) . »
Non-feedback On-feedback
ML 2.88+1.18 3.02+1.41 -27 789
Trunk AP 45.16+6.57 37.03+6.36 7.06 .000
UD 41.35+7.05 36.56+4.42 4.67 .000
ML 3.15+1.16 3.43+1.22 -1.82 .091
Knee AP 9.00+1.56 9.99+2.25 -1.63 128
UD 3.35+1.24 4.04+1.39 -4.32 .001
SD; standard deviation, ML; medial-lateral, AP; anterior-posterior, UD; upward-downward
HEolA FHom] FAYS FATH R {9ou| FHA7E SAA R {Fou|stA Eol & UTHp<.05).
o Aol wol A kAT, ShF, Slotee] LA elA  REPHAA A AU YL A ke BAR
= Al A S AlSehA 2 E Y uf Hop Al of AlZE A E e Alee SE Y o Al REALRE
ZF A E Y e Al BEd w2 LAl HhabupA o] A2l ffobl w2 o] SATHer [oulstA Eol&
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Table 6, Comparison of velocity between non—feedback and on—feedback group (n= 15)

Mean=SD (cm/s?)

Non-feedback On-feedback ‘ P
Acceleration
ML 456.10+201.30 448 41+290.40 13 897
Trunk AP 460.70+265.09 311.73+272.45 1.66 119
UD 418.99+278.58 378.27+273.05 54 595
ML 1183.35+599.60 1197.64+677.05 -17 868
Knee AP 1722.32+1164.30 1797.07+1381.28 -.58 572
UD 952.43+606.88 955.69+619.62 -.05 965
ML 712.624573.15 584.64+255.73 95 361
Ankle AP 1430.60+2903.83 648.06+586.08 1.06 305
UuD 1772.49+1279.17 1658.97+855.51 40 695
Deceleration
ML -403.43+209.91 -427.19+187.54 44 665
Trunk AP -313.50+244.13 -466.45272.93 2.49 026
UuD -346.35+252.87 -396.22+232.60 57 579
ML -1127.80627.60 -1205.07+636.59 1.17 262
Knee AP -1757.911114.56 -1893.65+1329.45 111 288
UuD -1095.84+778.94 -1042.51£742.31 - 47 649
ML -774.81+764.51 -588.97+317.65 -1.05 312
Ankle AP -1299.66+2768.20 -645.20+565.81 -91 379
UuD -1949.19+1357.56 -1644.21£926.27 -1.07 301
SD; standard deviation, ML; medial-lateral, AP; anterior-posterior, UD; upward-downward
2 tH(p<.05). V. 2
S &= W £ AT Az AAHEYS AT g #A
A7ZF QA EH e Aluet a4 A7 AAEHee Al BAHIYS AT Aol eFE Al o
A2stA] ke A A oA A oA 7] T&F 423 olA7IE AAIRE wet U 2554 S0l of
Al &E¥ElE u|@et A oo 29tH(Table 6). g Zpo|7k A=AE Loti7] fsl =5, F5 wEY
Az BA S Aas A Az g EEee  UE WEe hEyeet Aurhdd, s ol
A ZsA] ke A mT olxo A oA 7] Tk 43y WA olE R, £S5 =4 B 245
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(Shumway-Cook & Woollacott, 2012), Bhardwaj 5-(2020)
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