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Objectives: This study aimed to reveal the gait characteristics of each Sasang constitution by examin-
ing the differences in gait analysis indicators using a 3-axis accelerometer.

Methods: Ninety-one participants were classified through the TS-QSCD (Two-Step Questionnaire for
Sasang Constitution Diagnosis) method and gait analysis was performed using a 3-Axis Accelerometer
(G-WALK. BTS Bioengineering, Italy). Gait analysis in returning to the 6-meter turnaround point and
6-minute walking test were performed. The differences in the gait analysis index values were analyzed
between each constitution.

Results: The gait analysis of 91 subjects (37 Taeumin, 37 Soyangin, and 17 Soeumin), showed that the
percent stride length/height in the Soyangin subjects was significantly higher than that of the
Taeeumin and Soeuminin subjects in the spatiotemporal walking variables (p <0.05). Stride length al-
so showed the widest tendency in the Soyangin subjects (p=0.05). In the kinesiological analysis, the
range of pelvic obliquity angles in the Soeumin subjects was significantly wider than that of the
Taeumin and Soyangin subjects (p<0.05). In the six-minute walking test, the Soyangin subjects
walked the farthest at 309.41+35.23 m (p=0.064).

Conclusions: In a comparison of the gait characteristics for each Sasang constitution using a three-di-
mensional accelerometer, the stride width of the Soyangin subjects was the widest compared to the
Taeeumin, and Soeumin subjects, and Soyangin's walking speed showed a faster tendency than that
of the Taeeumin and Soeumin subjects.

Key Words: Sasang constitution, 3-axis accelerometer, Gait analysis, TS-QSCD.

Copyright © 2020 by The Korean Society of Oriental Neuropsychiatry. All rights reserved.
€O Thisisan open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

ON

Journal of
Oriental
Neuropsychiatry




226 Gait Characteristics of Sasang Constitution with 3-Axis Accelerometer-Based Gait Analysis

l. M2

[

T ghojto) B3 WHBR RS G

olAte] BRI >OIA] B LS “RIFHHE, &
SRUL HHEHR TSI, 29U WA ol
SR 5 AADE B B4 o]t e 4
S ek, FRIe 910} Histe] BEo] W, By 3
ol mherhi A2EAY ol w0 E S5t Slot

AEo} AA] 274 B3 A7 ob7A o]2oix|x] sk

B ATeINE ALY FE 54 5
1wy 240 WS Fo) AR sieck

g5
T
Jm
s

T
rlo
b o

Y Z3 A B 5ol B o]F= AR 84
(spatiotempral parameter)2} ZF EE g S451=
5348 Q4 (kinematic parameter)©]] Tjaf AHE0

24 Tl Agk} oA o] Ba B4 AmEl A}
Hido|} BB o= Ho)A AXE o)L 3t SXH 2y
Ba47]7], o] g QIS Zgslo] A3t 84S At
Sl 717, B SRS BEI B %01 olg=jojgt
om¥, A 7IEE AAE 0183t 71717F AdEo] L8]

T o]q_16—18)

A]-*uﬁ RER }

1. A%

02

o Ext

2 e A e R Y 7 -a T 93]
(Institutional Review Board, ©]5} IRB)2] 521!
WSOH IRB H1706-01) o} 2017¢ 6%1"%13 2017
129714 ZP=Qiek. w72 By 3E B9 A
of gt td A= O%%LA E437} 25 1‘415& SES
E1L IRBY] 5% AX AH FAME 2Vt Al
R

A A A B2 AEA] A TS-QSCD (Two

Step Questionnaire for Sasang Constitution Diag-

E

mh
oH.
oo 2 L

mlo

nosis)'?9] Az AL HEslgion o|F HPRAY
ARE A5t
2. A&

Q0] olat A4 712§ 19~40419] A T
HRlo, B Q170 Bl ool e HE 4ES =
T IRBO] 912 A A8l 5OPS 2Pat AR T
= sigton, AsyiEe % =900 B & 5 5l

o

AGA, AN T & 5 ‘215 RS E—%, %I*J g
AA7Fs7do] Shs A, ARl Ak W] ofs A%
of olgo] itk BZIEAL Alo] FARTE A}, A 5
P} AAH A4 ZA 5ol gl AoE wEHE A2
SFolct.

HE|E2 HARA 2, A 9 AlF9] o] o]
AR & 7, AdzIdo] o]FofR]7] gk ¢, B
A A ol oF7F HARE B9, AR AH o
A og SHoHAU 7T 5o F3s B2, 71E Al
a2 FAgeictal gk 2pe] A= oot

TE AA AL 10070]%lem, 11 F TS-QSCDO
A Ay E71] slidshe 478, Al X3 =5 AP
2 FIS 192 AQI5Ha). TS-QSCDoA ejRlo =z
A dpde 2400142 glopole] Ba opS i
Stal Al 7+ AJolE Hlisrof ofZo] 3lo] EAolA
ALt on, glRlog wgH AU 470]drkFig. 1).

Hmi



Recruitment of subjects

Healthy adults aged 19 to 40 (n=100)

Diagnosis of Sasang constitution
with TS—QSCD
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- Impossible to determine Sasang

- Withdrawal of consent to

Exclusion (n=5)
constitution with TS—QSCD (n=4)

participate (n=1)

Selection of subjects
(n=95)

Gait analysis
(1) Stabilize for 5 minutes before
walking test

point walking test
(3) 6—minutes walking test

(2) Return to the 6—meters turnaround

Exclude from data analysis
Taeyangin (n=4)

Data analysis (n=91)

Fig. 1. The flow of research on the walking analysis of Sasang constitutions.
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Fig. 2. G-Walk sensor was attached with a semi-elastic belt on the spi-
nal S1.

Fig. 3. Walking task to return to the 6 meter turning point was per-
formed for gait analysis.
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Fig. 4. Six minute walking test was performed for gait analysis.
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Table 1. General Characteristics

Taeeumin Soyangin Soeumin Total p-value
Number (Male/female) 37 (23/14) 37 (22/15) 17 (10/7) 91 (55/36) 0.961
Age (years) 23.54+2.77 23.59+3.64 23.59+2.32 23.57+3.06 0.997
Height (cm) 170.60+8.35 170.25+7.52 169.89+9.21 170.33+8.11 0.955
Weight (kg) 66.81+£13.23 64.44+12.01 60.89+12.26 64.74+12.61 0.276

Values are number or mean=standard deviation. Statistical significance for Gender was evaluated by Chi-square test and for Age, Heigh, Weight by one-way ANOVA test

Table 2. Spatio-Temporal Parameters of Gait Analysis for Walking Task to Return to 6 Meter Tuning Point

Taeeumin Soyangin Soeumin Total p-value

Cadence (steps/min) 114.76+9.35 114.24+8.95 115.48+9.47 114.69+9.12 0.898
Stride length (m)

Lt. 1.19+0.14 1.26+0.12 1.19+£0.14 1.22+0.13 0.055

Rt. 1.19+0.13° 1.27+0.12° 1.19+0.13° 1.22+0.13 0.013*
Stride length/height (%)

Lt. 70.10+7.90° 74.10+6.91° 69.82+6.65° 71.67+7.48 0.036*

Rt. 69.58+7.33° 7451+6.74° 70.11+6.13° 71.68+7.20 0.007*
Step length (m)

Lt. 49.41+2.53 49.78+1.57 50.12+1.80 49.70+2.05 0.480

Rt. 50.59+2.53 50.22+1.57 49.88+1.80 50.30=2.05 0.480
Speed (m/s) 1.13x£0.15 1.20+£0.15 114017 1.16=0.15 0.129
Gait cycle duration (s)

Lt. 1.06+0.09 1.06+0.09 1.05+0.08 1.06+0.08 0.905

Rt. 1.06+0.09 1.06+0.08 1.06+0.08 1.06+0.09 0.949
Stance phase duration (%)

Lt. 61.656+£1.82 61.28+1.96 61.73%£1.65 61.52+1.84 0.606

Rt. 60.52+1.82 60.96+2.20 61.80+1.83 60.94+2.01 0.095
Swing phase duration (%)

Lt. 38.35+1.82 38.72+1.96 38.27+1.65 38.48+1.84 0.606

Rt. 39.48+1.82 39.04+2.20 38.20+1.83 39.06+2.01 0.095

Values are number or mean=standard deviation. Statistical significance was evaluated by one-way ANOVA test (*p <0.05) and the Duncan’s post hoc test. Different su-

perscript letter (a,b) indicates significant difference between values.
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Table 3. Pelvic Tilt Angle of Gait Analysis for Walking Task to Return to 6 Meter Turning Point

Pelvic tilt (angle) Taeeumin Soyangin Soeumin Total p-value
Symmetry Index 70.59=24.69 69.75+19.49 67.29+22.41 69.63=22.06 0.880
Lt.

Min* 9.32+6.65 8.70+5.75 7.22+5.41 8.68+6.06 0.501

Max " 13.46+6.41 13.29+6.43 11.28+5.74 12.98+6.29 0.465

Range 4.14+1.36 4.60+1.68 4.07+1.08 4.31+1.46 0.307
Rt.

Min 9.26=6.61 8.66+5.75 7.18x£5.44 8.63+6.04 0.505

Max 13.44+6.41 13.28+6.44 11.28+5.76 12.97+6.29 0.470

Range 4.19+1.38 4.61=1.60 4.12+1.05 4.35+1.43 0.351

Values are number or mean=standard deviation. Statistical significance was evaluated by one-way ANOVA test.

*Min: Minimum, "Max: Maximum.
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Table 4. Pelvic Obliquity Angle of Gait Analysis for Walking Task to Return to 6 Meter Turning Point

Pelvic obliquity (angle) Taeeumin Soyangin Soeumin Total p-value
Symmetry Index 93.33+15.44 96.49+5.08 98.05=1.20 95.50=10.46 0.233
Lt.
Min -2.18+2.98 -2.39+2.27 -3.23+2.08 -2.46+2.55 0.369
Max " 4.20+3.09 4.56+2.69 488+184 447271 0.675
Range 6.36+2.26a 6.95+2.35ab 8.10+2.27b 6.93+2.36 0.041*
Rt.
Min -4.20=£3.08 -4.52+2.60 -4.89+1.79 -4.46+2.67 0.670
Max 2.20+2.96 2.40+2.28 3.13+x2.15 2.45+2.55 0.458
Range 6.39+2.15a 6.92+2.40ab 8.09+2.21b 6.92+2.32 0.043*

Values are number or mean=standard deviation. Statistical significance was evaluated by one-way ANOVA test (*p <0.05) and the Duncan’s post hoc test. Different su-
perscnp t letter (a, b) indicates significant difference between values.
"Min: Minimum, "Max: Maximum.

Table 5. Pelvic Rotation Angle of Gait Analysis for Walking Task to Return to 6 Meter Turning Point

Pelvic rotation (angle) Taeeumin Soyangin Soeumin Total p-value
Symmetry Index 91.67+14.20 94.25+7.34 96.47+4.04 93.61+10.41 0.261
Lt.
Min* -4.50+2.08 -4.98+1.59 -5.12+£2.20 -4.81£1.92 0.429
Max 4.76x2.29 492x2.02 4.82+2.04 483211 0.948
Range 9.25+3.72 9.90+3.13 9.94+3.76 9.64+3.47 0.677
Rt.
Min -4.57+2.59 -4.80+2.24 -4.58+1.93 -4.66+2.31 0.905
Max 4.69+2.02 5.05£1.76 5.21£2.04 4.93+1.92 0.585
Range 9.26+3.96 9.85+3.49 9.78+3.53 9.60+3.67 0.772

Values are number or mean=standard deviation. Statistical significance was evaluated by one-way ANOVA test (p <0.05).
*Min: Minimum, TMax: Maximumn.

Table 6. Gait Analysis of Six Minute Walking Test

Taeeumin Soyangin Soeumin Total p-value
Walking distance (m) 296.59+23.81 309.41+35.23 288.71+39.96 300.33+32.75 0.064
Average speed (m/s) 1.25+0.13 1.31+0.19 1.21+0.22 1.27+0.18 0.129
Average cadence (steps/min) 110.37+7.57 110.58+6.49 109.61+8.30 110.31x7.22 0.900
Stride length (m) 1.37=0.12 1.43+0.16 1.33+0.19 1.38+0.15 0.067

Values are number or mean=+standard deviation. Statistical significance was evaluated by one-way ANOVA test
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