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Discrimination of Lateral Torso Types by Posture for Older Women
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Abstract: This study aimed to objectively classify the lateral torso posture types and functions of older women. We used
3D body scan data of 119 women aged 70-85 years from the 6th SizeKorea project. First, we defined three torso axes
to represent the lateral torso posture types: posterior waist-back, back-cervical, and whole torso axes. Next, we asked
experts to select one of four lateral torso posture types—stooped, straight, leaning back, and swayback postures—by
looking at the lateral photographic data of 119 older women. To identify the axis that best represented each lateral torso
posture type, a discriminant analysis was conducted using the angle of each of the three torso axes as an independent
variable and an expert’s visual classification as a dependent variable. Based on the analysis, the whole torso and back-
cervical axis angles were selected as variables for judging lateral torso posture types. Subsequently, we developed a clas-
sification function to determine which of the four lateral torso posture types of a particular participant was applicable for
a new individual. The method developed in this study is significant in that it enables the objective classification of the lat-

eral torso postures types of older women.
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:;::::::3 Theoretical review: Analysis of related literature and previous research
- Select four body types: Stooped, Straight, Leaning back, and Sway back
- Set three reference axes: posterior waist-back, back-cervical, and whole torso axes
¥
Main
experiment Subjects: 119 women aged 70-84 years (BMI normal range: 18.5-22.9)
>
Classification of lateral shape types by visual observation
14 experts in clothing and ergonomics
¥
Extraction of lateral body type discrimination parameters through statistical analysis
¥
Development of a classification formula for determining the lateral shape of new
subjects

Fig. 1. Research flowchart
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Table 1. Landmarks definition for representing lateral torso posture

Back-back neck axis ‘

P

Side neck

Axillary level back

Back waist-back
axis

'\ e
//

Back waist

Fig. 2. Reference axes and landmarks for representing lateral torso
posture.
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Landmark

Definition

References

Crotch point
Side neck point

Posterior waist point ~ Waist level marked on the back midline.

Axillary level at mid

. Axillary level ked the midspi
spine xillary level marked on the midspine

Centre of the inside of the thigh at the height of the inside leg level

Crossing point of the neck base line and the anterior border of the trapezius muscle

ISO 8559-1:2017
ISO 8559-1:2017

Korean Agency for Technology and
Standards. (2022)

Korean Agency for Technology and
Standards. (2022)

Tip of the prominent bone at the base of the back of the neck (spinous process

Back neck point
posteriorly to the surface of the skin

of the seventh cervical vertebra) in the mid-sagittal plane, and projected

ISO 8559-1:2017
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Table 2. Distribution of lateral torso posture types by age group & degree of agreement

Age
Lateral torso posture types Total
70~74 75~79 80-84
9 3 14 26
Stooped + + +
P Degree of agreement (%) = 3x14+3x13+4x12+6x11 x100=92.0 (%)
26 x 14
25 16 14 55
Straight T + +
& Degree of agreement (%) = 16x14+9x13+13x12+17x 11 % 100 = 88.8 (%)
55x 14
6 8 6 20
Leaning back T + +
¢ Degree of agreement (%) = Bx14t1x13+2x12+9x1l x 100 =88.6 (%)
20 x 14
6 6 6 18
Sway back + + + +
e Degree of agreement (%)= 2x14t4x13+4x1245x11+3x10 x 100 = 84.5(%)
18 x 14
46 33 40 119
Total 39x14+17x13+23x12+37x11+3x 10

Degree of agreement(%) =

TCPEY x 100 = 88.8(%)
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Table 3. Discrimination analysis result of lateral torso posture types

Table 4. Central value of discriminant score for each lateral torso
posture type group

Lateral torso Discriminant scores

posture types Function 1 Function 2
Stooped —2.448 —-0.031
Straight 0.137 0.479

Leaning back 2.442 0.115

Sway back 0.403 —-1.548

A=, Fr

19 7P =4 vehd wd
EEAAZ Zwo|t) uler] slAdy FsAFS
€ 8 5o BEAAE dugy 2e 4 ok
HFEA B -?4_1163 7%, g 28] 5Ao] TR
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to] FRELY & 4 9

L
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HOo = &
S O

SEzR QA o] FPe] Bo W A4E 5
SRS et EAAE AEE SHUeR Fsi, A
2 @] ole A4 AFAAE FTEUFE SN WA &
o] WEES 78 2= Table 59k 2t} vlEAY 55
B} 2A9 18Uﬂ—°_— R —%H}Eﬂl TR EHH, SAAZe

F HAaL, 33 hﬂﬁéOﬂ %3k 209
ek, wEpA EFe] HEER SR
(111/119)x 100 =93. 3%@1 H| A ﬂﬂo}ﬂl 7 6%5 ZOR
LRt

Standardized canonical discriminant coefficient

Canonical discriminant coefficient

No. Items
Function] Function2 Function] Function2
1 Back-cervical axis angle 0.196 1.153 0.040 0.236
2 Whole torso axis angle 0.884 -0.767 0.387 -0.336
(constant) - - —37.864 13.472
Eigenvalue 2.426 487 - -
Percentage of variance(%) 83.3 16.7 - -
Canonical Correlation Coefficient .842 572 - -
Table 5. Discrimination probability for the Lateral torso posture types
Lateral torso posture types (Predicted)
Total
Stooped Straight Leaning back Sway back o
19 3 0 4 26
Stooped
(73.1%) (11.5%) (0.0%) (15.4%) (100.0%)
. 0 55 0 0 55
Straight
Lateral torso (0.0%) (100.0%) (0.0%) (0.0%) (100.0%)
posture types 0 0 19 1 20
Leaning back
(0.0%) (0.0%) (95.0%) (5.0%) (100.0%)
0 0 0 18 18
Sway back
(0.0%) (0.0%) (0.0%) (100.0%) (100.0%)




Table 6. Classification function result of lateral torso posture types

=l ofyle] BE S 2] wE AY #E 4l

Coefficient of classification function

No. Items
Stooped Straight Leaning back Sway back
1 Back-cervical axis angle —-1.767 —1.543 -1.536 -2.011
2 Whole torso axis angle 18.253 19.083 20.098 19.867
(constant) —719.718 —-807.851 -902.888 -846.397

* Fisher's linear discriminant function
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D4RIAA)=-846.397 + 2011 x (5-B5 = Z%E)+19.867
x (@BFEAAE 24w

BRI, M2E 3] Zegks Aie o, 2 7
A7t o= ool BFE 7 USA AT F U=RE 3=
2 e HITOM g5 B9, NEL HAAAe] T-559F 7

T Fol 77.81°, BEAAF 7% el 9121°¢W A, 7 &
=)} J&%deﬁt— D1=807.6 D2=812.6, D3=810.734, D4 =
809.20]H, o] T D29] #ol 7MY AB=E 2L A= vt
EARo &3pA €t

RN Az 7t Fo] Haol &k AYAE Ao
Table 791 AA5FATE

oPFo R TAF Al el o8l =<l 4] 555H A+

Table 7. Subjects corresponding to the average value by lateral torso posture types

Stooped Straight

Leaning back Sway back

BMI 21.0 BMI 229 BMI 19.0 BMI 20.7
D1 715.369 D1 799.590 D1 882.513 D1 868.029
Classification| D2 710.407 Classification| D2 802.751 Classification| D2 891.731 Classification| D2 873.298
function D3 701.366 function D3 799.879 function D3 894.261 function D3 873.884
D4 710.421 D4 800.850 D4 890.447 D4 | 875.631

Back-cervical angle | 58.86° Back-cervical angle | 72.97° Back-cervical angle | 80.48° Back-cervical angle | 69.67°
Whole torso angle 84.32° Whole torso angle 90.30° Whole torso angle 95.57° Whole torso angle 93.73°

*D1~D4: Classification function calculation value



42 P FIY R A26H AT, 2024

4% 7V 2 wgske 135S A9s, 2 7]
o me=n A8 53

o
W s AskE TFals 7H“a£ Mi gk i1l =%
20 AAAGE wEshs b o8 4 YIS sk
5 & &

£ Afexe= “‘0‘1”% des SAAE, veAd, 2
A, A 555H AR /RS FAH ol A
How EFRT F %\E IS Jgstsint.

olg fJ3l WA, FEEH AAAZ S L}EMP“ A=
sle|5-55, 55 =3} NFHES A

%94 A 7 e
A 62t P]Zﬁﬂﬂ ARielM =3 70
~844 BMI A4 ¥ iﬂ A 11989 W ARIAES
hdez, 1492 AY A7t zF AdAte] S ARS =
o= HA &Rl viE, 23, AP Ul 7 SHAE F o]
tell &al=A] shts Addsk==s st tao= 1A
=, se5-55, 555 AV 9 4= 3 A A
2] el oJa SHHFR sl dEvke] SHAY At
e THUTFE she WEEAS AT ol E8i Ml 7t

== 93.3%3Ath
o= AR A@AE sk o, o] AdApt o=
of £ AT = YA she ERITHE T B
FrAE AR PR T8 RS} i waee) *J
TE o83t vl 7 AP el sl At mEE=
3, A7t =& Aol M2 APt Sk AP0 EJD}.
2 Al Akshe se5 AAAIR ] WE W T

el 71EHe) Zmgish WAL olgste] @ AHelo] %o, vt

2, 33, a 719 AF F ofvlel &3heA) AAHom ¥
8 % 9 % stz ¢el7t 9t} wE 7= o|8a)
ARl AR SRR 2o, 9, A B B2
2 uldet ArEo] oA =1 A dut 2HLS g
of ABL BHI R, AFEF we A5t Bas
o] N&H PRI} ojdHEd, B ATE F s zew
& AMgEe] A& BE 29 AT BRY 5 UALS 5

Atk el o2 A7-E3 2pdAde] A

B A7AzE E45 w9l e R 33 298 & o,
T SHAMNE wEA st 2o wE e 3
o] WS tf2A AHgshet &4 5 Aok T3 gl
*ﬂ%@"ﬂ*ﬂ 22l Qo] EHAA 3 A4St AldE WA
AES sl AMEE Uk oFEIME 72 &
S AYEE wEEUE 01‘3?71] =5l el 285}
Aol & gr=Ad gg) A7 4 Utk EAH|ZM =
Q1E9] A o] HlEAFHA] opdA] Fetsle] A TAXE

s}

HOorlr oft tob

BHOR WEY 5 U Wil Ui ATE Hojold Row
7).

References

Cha, S. J. (2019). A study on classification of upper body shape of
middle-aged males. Journal of the Korean Society of Design
Culture, 25(3), 457-467. doi:10.18208/ksdc.2019.25.3.457

Choi, Y. K (1997). Shape classification of body type on adult female
and its variation of size and shape according to their age
[Doctoral dissertation, Seoul National University]. Riss. https:/
www.riss.kr/link?id=T528909.

Do, W. H., & Lee, J, E. (2021). Classification of torso shape according
to abdominal protrusion of middle-aged women. The Korean
Fashion and Textile Research Journal, 23(2), 226-236. doi:10.
5805/sf1i.2021.23.2.226

Glassman S. D., Bridwell K., Dimar J. R., Horton W., Berven S., &
Schwab F. (2005). The impact of positive sagittal balance in adult
spinal deformity. Spine, 30(18), 2024-2029. doi:10.1097/01.brs.
0000179086.30449.96

International Organization for Standardization. (2017). ISO 8559-
1:2017. Size designation of clothes Part 1: Anthropometric definitions
for body measurement. Switzerland: Author.

Jung, J. E., & Kim, K. J. (2002). Classification of men's somatotype
according to body shape and size(part I) - classification of front
view according to body shape. Journal of the Korean Society of
Clothing and Textiles, 26(10), 1443-1454.

Jung, J. W, Nam, Y. J., & Park, J. H. (2019). Analysis of difference
between direct measurement and 3-d automatic measurement
according to classification of side figure of elderly women. The
Korean Fashion and Textile Research Journal, 21(5), 727-639.
doi:10.5805/SFT1.2019.21.5.627

Jung, M. S. (2003). Classification of side somatotype of the trunk by
analysing photographic data. Korean Journal of Human Ecology,
12(5), 767-776.

Kim, B. A. (2015). 4 study of classification method for abdomen and
upper lateral somatotype of Korea adult men [Doctoral dissertation,
Seoul National University]. Riss. https://www.riss.kr/link?id=
T13744633

Kim, D. S., & Kim, C. H. (2011). A study for the appropriateness of
the different reference points in the analysis of working posture.
Journal of the Ergonomics Society of Korea, 30(5), 637-644.
doi:10.5143/JESK.2011.30.5.637

Kim, H. W., & Nam, Y. J. (2019). Upper body type classification of
elementary school boys using 3d data. The Korean Fashion and
Textile Research Journal, 21(6), 789-799. doi:10.5805/SFT1.2019.
21.6.789

Kim, K. S. (2018). Automatic body classification using artificial neural
network and development of automatic pattern alteration system.
[Doctoral dissertation, Seoul National University]. Riss. https:/



deollection.snu.ac.kr/public_resource/pdf/000000153400 20240219
172541.pdf

Kim, S. A., & Choi, H. S. (2004). Upper body somatotype classifi-
cation and discrimination of elderly women according to index.
Journal of the Korean Society of Clothing and Textiles, 28(7), 983-
994.

Kim, S. J. (1996). Classification and analysis of the somatotype of
middle-aged women through side view silhouette. Journal of the
Korean Society of Clothing and Textiles, 20(2), 373-389.

Kim S. R. (2003). A study for the properties of upper body somatotype
of lateral view for middle-aged women. Human Ecology Research,
41(11), 1-9.

Korean Agency for Technology and Standards. (2010). 62} <14 X] 4=
Z A 3Dl A E 2 o] B (2010-2014) [The 6th Size Korea
anthropometric survey (2010-2014) 3D human body data]. Retrieved
July 10, 2023, from https:/sizekorea.kr/human-info/meas-report?
measDegree=6

Korean Agency for Technology and Standards. (2022). The 8th size
Korea 3D scan & measurement technology report. Seoul:
Government Printing Office.

Kwon, S. H. (1997). Classification and analysis of the somatotype
through side view silhouette of the whole body by multivariate
method. Journal of the Korean Society of Clothing and Textiles,
21(7), 1227-1235.

Lee, J. Y., & Lee, Y. K. (2009). Analysis of deformed lateral body of
elderly women(2) - Focused on criteria of deformed lateral body.
The Korean Society of Fashion Design, 9(2), 59-74.

Lee, J. Y., & Nam, Y. J. (2002). The study on standard bodytype for
Korean women between the ages of 18 and 24 years old(part I) -
focusing on the analysis of the high-frequency type and the high-
frequency range. Journal of the Korean Society of Clothing and
Textiles, 26(5), 630-641.

Lee S. W.,, & Nam Y. J. (1991). A Study on the Somatotype of the
Upper Body for the Women's Bodice Pattern. Journal of the
Korean Society of Clothing and Textiles, 15(4), 341-349.

Lee, S. W, Kim, K. J., Nam, Y. J., No H. S., Jung, M. S., Choi, K. M.
& Choi, Y. K. (2002). Biotypology clothing. Seoul: GyoHakyeongusa.

= oY) FE S ] mE Y Y 43

Lee, Y. K., & Lee, J. Y. (2008). Classification of lateral body type for
elderly women - Focused on lateral posture and obesity. Journal of
the Korean Society of Fashion Design, 8(2), 1-22.

Nam, Y. J. (1991). 4 study on classification of somatotype based on the
lateral view of women's upper body. [Doctoral dissertation. Seoul
National University]. Riss. https://www.riss.kr/link?id=T54455.

Ryu, E. J., & Song, H. K. (2023). Classification of Torso Shapes of
Women Aged 35-54 - Based on Measurements Extracted from the
8th Size Korea Scans. The Korean Fashion and Textile Research
Journal, 25(5), 603-614. doi.org/10.5805/SFT1.2023.25.5.603

Seok, H. J., & Kim, L. S. (2002). A study of body shapes of Korean
males in their twenties(part 2) - Classification of lateral body
shapes. Journal of the Korean Society of Clothing and Textiles,
26(2), 270-279.

Shon H. S., & Shon H. J. (1996). The Study of Classification Body
Types of Adults Women. The Korean Journal of Growth and
Development, 4, 181-200.

Song, H. K., Baytar, F., Ashdown, S. P, & Kim, S. (2022). 3D
anthropometric analysis of women’s aging bodies - Upper body
shape and posture changes. Fashion Practice, 14(1), 26-48.
doi:10.1080/17569370.2021.1879463

Statistics Korea (2022). 2022 Senior Citizen Statistics. Seoul: Author

Sung, O. J. (2003). 4 Study on the analysis of middle aged men's body
shapes and the jacket pattern. [Doctoral dissertation, Sungkyunkwan
University]. Riss. http://imgsvr.riss4u.net/contents3/td_contents9/
09001/844//09001844.pdf

'Women enter a super-aged society'. (2023, January 16). Chosun Ilbo.
Retrieved December 21, 2023, from https://www.chosun.com/
national/national general/2023/01/16/ALWFOPYS5Y5FPFFW
UVYLZVEFMZ4/

Yu, M., & Kim, D. E. (2020). Body shape classification of Korean
middle-aged women using 3D anthropometry. Fashion and Textiles,
7(1), 1-26. doi:10.1186/s40691-020-00223-8

(Received November 13, 2023; Ist Revised December 5, 2023;
2nd Revised January 10, 2024; 3rd Revised February 13, 2024;
Accepted February 19, 2024)



	노년 여성의 몸통 측면 자세에 따른 체형 판별

