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A Study on the Lower Body Torso Shape in 40s, 50s and 60s
Women for Development of Urinary Incontinence Panty
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[Abstract]

This study attempted to categorize the lower body torso type and investigated its characteristics for
women in their 40s, 50s, and 60s, who increase the frequency of incontinence. This study analyzed the
8th human dimension survey data of Korean Agency for Technology and Standards. The data were
analyzed by SPSS 26.0 program. It was analyzed that the height item of the lower body torso
decreased, the width item widen as the age increases, and the waist and abdomen circumference of the
circumference item increased and the hip circumference decreased. Body length decreased with age. The
components of the lower torso were classified into the lower torso horizontal factor, height factor, lower
factor, and vertical factor. The lower body torso type was classified into a long inverted triangular body
type, a short and high body type, a body fat body type, and a low triangular body type. It was
analyzed that type 3 was the largest in the horizontal factor and height factor, and type 1 was the
largest in the vertical factor and the lower part factor. A new drafting method was required in setting

the horizontal part of the incontinence panty, the front and the back length.

» Key words: Urinary incontinence, Panty, Lower body torso, Body shape
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I. Introduction
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II. Theory Consideration

1. Incontinence Panty
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2. Lower Body Shape
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ITII. Study Methods

1. Subject of Study
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60-700] = ofAd9] SHEHAl AlFL 38307 BEr|os Div. 40s 50s 60s Total
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Table 2. Measurement Item of Lower Body Torso
Division Measurement item Division Measurement item
Stature Waist breadth
Waist height Width Waist breadth(ompahlion)
Height Waist height(omphalion) Hip width
9 Anterior superior illiac spine height Waist depth
Hip height Debth Waist depth(omphalion)
Crotch height P Hip depth
Waist level circumference Abdominal extension depth(wall)
Waist circumference Crotch length
Waist circumference(omphalion) Thigh vertical length
Abdomen circumference Lenath Waist to hip length
Circumference Hip circumference g Hip vertical length

Hip extension circumference Crotch length(omphalion)
Thigh circumference Trunk vertical length
Midthigh circumference Other Weight(kg)
Trunk circumference




166

Journal of The Korea Society of Computer and Information

2. Study Method
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3. Analysis Method
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IV. Results

1. Characteristics of Lower Body Torso for
40s, 50s and 60s Women
AZSol T 400, 500, 60T] o/ sFHl &5 A

[_

A 71z AZe= 4000, 5004, 600 of/d st 58  &3=20] xfo]E AlmE ZAuk= <Table 3>1t Zth
A5ar=o) Hadl BEUAS AEOT AUEE Aol SJuMl BE o A AZFDO A9 7], #2kol,
+ YYUFAREA(One-way ANOVA)O = FAZsIlon, HjEaEs|e]Eo], JFolEo], YUAAFM7tA=o], i
A 7to] 9olnj3t &fo]= Duncan-test2 751t o] S0 nE &t2oA] AEo| w}t Q.ojuldt xfo]2 B
400), 50c), 60c] ol SfurAl BE B ASYZ] A9l gick. o] B ASYZ BT 40N} VY B0, THE
992 Bojo] S BE 9012 SE000D. 2URA o sor], 6ocfe] 202 0Tl A 2 Aoz el
< 5ol st &3 AP FILdsrdnt. 400, 500, U o] UgAE o]= kolx]= Zlog BEAgQlrt
60c] o/d sl && FIEE AST= RO e S =& U] o AST =2 4% sl2|uy], vl
A doter] ol YURZAREAIS AASHITE WAREA(x  pEs{ud], JEolud] 59 ZE F=oA AFF
Table 3. Measurement Item of Lower Body Torso
Total 40s 50s 60s
Factor Measurement item (n=1543) (n=577) (n=500) (n=466) | post-hoc F
M£SD
Stature 158.0£5.4 | 160.6£5.2 | 157.7+£4.9 | 1554146 |A |B |C 14627
Waist height 95.6t£4.1 97.3+£4.0 95.3+3.8 938136 |A |B |C 115.6™"
Height Waist height(omphalion) 905+4.3 | 92.1%4.1 90.1+4.0 | 888+40 |A |B |C 902
Anterior superior illiac spine height 83.7£4.0 85.1+3.8 83.4+£4.0 823+£3.7 |A |B |C 713
Hip height 75637 | 771436 | 752%34 | 741%34 |A |B |[C| 9707
Crotch height 705+£35 71.8+3.4 70.31£34 69.1£3.2 |A |B |C 88.9™"
Width/ Waist breadth 27.412.6 269127 27.4%+2.6 279123 |C |[B |A 17.0::*
breadth Waist breadth(ompahlion) 30.5+2.5 30.3+2.6 30.5+25 30.8+22 |C |B |A 7.3*“
Hip width 33.2+1.7 33.5%1.9 33.1£1.6 328116 |A |B |C 254
Waist depth 21.0£3.0 20.2£3.1 21.0+3.0 220127 |C |[B |A 478
Depth Waist depth(omphalion) 21.443.0 20.8+3.1 21.3+£3.1 222126 |C |B |A| 2657
Hip depth 249127 248+2.9 24.9+2.7 24.9+25 0.1
Abdominal extension depth (wall) 252429 249432 25.1£2.8 255126 |C |B |A 6.1
Waist level circumference 78.1£8.5 76.018.7 78.3+8.4 | 80.6+75 |C |B |A| 395
Waist circumference 80.5+8.7 | 78.6+89 | 80.5+87 | 83.0+7.7 |C |B |A| 340
Waist circumference(omphalion) 85.6+8.3 84.5+8.7 85.5+8.5 87.2+74 |B |B |A 14.4""
Circum Abdomen circumference 89.8+7.9 | 882484 | 89.9+79 | 915+69 |B [B |A 223
ference Hip circumference 94.1+5.8 95.3+6.3 93.9+55 927+53 |A |B |C 26.4*“
Hip extension circumference 96.916.1 97.6%6.6 96.8+6.1 95.9+55 |A |B |C 10.1
Thigh circumference 56.0£4.9 57.0£5.1 55.7£4.5 549+46 |A |B |C 2527
Midthigh circumference 479143 | 492%47 | 475%39 | 46737 |A |B |C| 511
Trunk circumference 150.1+£6.3 | 151.5x6.6 | 150.1+6.2 | 148558 |A |B |C 29.9"
Crotch length 665140 675+4.2 66.4+3.8 65.4+38 |A |B |C 38.7""
Thigh vertical length 259423 | 26.6123 257122 252421 |A |B |C| 55.0™
Length Waist to hip length 21.0+1.8 21.2+1.8 21.1£1.8 20618 |A |A |B 14.4::
Hip vertical length 25.1+1.8 255+1.7 25.1+£1.7 24718 |A |B |C 30.5
Crotch length(omphalion) 76.7+6.4 77.9+6.2 76.8+6.4 753163 |A [B |C 225"
Trunk vertical length 63.6+28 | 64.4+28 | 635%27 62.7+2.6 |A |B |C| 4717
Other |Weight(kg) 58.8+£8.8 59.7+£9.8 58.618.8 57974 |A |AB|B 517
"p<.01, ""p<.001, Duncan's multiple range test: A>B>C
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7, SHEEE5A 2% 60df, 500f, 400§e] s~o02, 60 2. Factors of Lower Body Torso Shape in 40s,
7t EA7Y 7 = ARgo] HolA4a2 Sh7t gFot 50s and 60s Women
Ale Zloz UeiHt, 224 Jgoliile A5l o 40}, 500, 60ch 4439 s =& AlYS st
2t Atol7t ¢t E} 915 FRP7] el s7AE ARt 2870 AES=l
SRR 58 S o ASTRY 4 BE FHolA it RIS AABIIH. FEE 2HeR 292 &
AP S0l Oeh |ust Afo]E UEL. s2P|EAddE S8 Aol gAQl Varimax $Eo=2 QQleA
2, sl2l=2ll, viEells 600, 500, 400l o' AF 2 HASITE 291FA Zut= <Table 4>0] AAISHA
o] 2245 srIEAE, s, vigdle A o AAATZol EAY F 71 olde] 8l 0.5 o]
ZA02 RAEAL viFeFEsEde 600t 500l =2 AMTE Hole AEZSE VS AlAskL F 2370
40cjo]l wlsl =2 7oz UEhdal, wiEd, dFolsd, = % 2 Wi Q9 FESIA, F duYEe
5237 15930ls, doaleel, duesdadl, &  57.45%= e
sHlz== 400, 50df, 60t o= AYo] H24H 12 sPiEAdEe, slgfEel, sl e

Table 4. Factor Analysis Results of Lower Body Torso

Measurement Items

Factor loading
Factor 1 Factor 2 Factor 3 Factor 4
Factor Measurement item Lower body Lower body Lower body
Lower body
t(?rso “rse Lt torso tor;o
horizontal lower part vertical

Waist level circumference 97 -.07 13 -.02

Waist circumference .97 -.08 15 .02

Waist depth 93 =12 .10 .00

Horizontal Waist depth(omphalion) .95 -.09 15 .00
factor of the Waist circumference(omphalion) 94 -03 23 13
lower body Abdomen circumference .90 -.03 .28 12
torso Waist breadth .89 .00 18 .05
Waist breadth(ompahlion) .85 .08 .30 12

Abdominal extension depth(wall) .80 -.01 32 -.07

Hip depth .80 -.05 A3 .01

Crotch height -.09 .97 .05 -.04

Height factor Hip hfeight I . . .07 .95 .04 .02
of the lower Anterior superior illiac spine height -.05 93 .04 1
body torso Waist height -.02 .93 .08 .33
Waist height(omphalion) -.19 91 .05 24

Stature -.03 .88 15 .37

Lower part Thigh circumference .50 .06 77 .05
factor of the Midthigh circumference A9 .05 76 13
lower body Hip circumference 59 14 .73 22
torso Hip width .38 .28 .69 .28
Vertical factor | Hip vertical length 14 .21 .08 .86
of the lower Trunk vertical length A7 .31 15 79
body torso Waist to hip length -12 13 1 .78
Eigen value 9.28 5.46 2.88 2.50
Explanation variable(%) 40.34 23.75 12.52 10.85
Total explanation variable(%) 40.34 64.09 76.61 87.45
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40.34%5 293t 209} F47t £1, sl 58 24 8019 Fae o
2% 2& ZEol JP0I&0l HAITWIMA =0l 31§ Hon, il S8 »3 a9y} 5hE afle] Aok
2ol HiErEsEol, 7] 5oz gH0] Sl HlwA W2 Holoh &, siihl &5 Eol7t =L, ShA
=& =0 gQloz Ygsiych AA HFe] 23.75%S  Fsol HoH, sj2jek B8, Yot A2 fyolth &
ﬁmﬂ@q d 25 WAL =2 I35 Aoz PPt
32 goEed, vusd=el, d3ol=el 9 3 3(n=230)2 2 il BJsh shAl 2 aflat
Homm Fzoz PAEl] Sl BF ol 82102 uk sty Rele] HAT 1Y BT, Sl 2F 4%
YYaloict. ARl WFol 12.52%8 HYsisich 20919 ot u]RA won), S 25 ol 9l
29 4% Jgo|ax|700), BEAA0], JPolgizo]  HAt ke WMo RAEL. 5 el B, gio
F=oz pAElo} Skl BF 44 89102 Bsly o dolelrt /by 2 g0l siuhie e wojn, B
o AA| el 10.85%S Asisict, 5 ol &2 WOl 3yolrh. 37 32 S B v
o Algos Yusiolrt
3. Type and Characteristics of Lower Body 98 4n=4100= ¢ 9Jf vlofl oKt & o4
Torso in 40s, 50s and 60s Women 213} sHFA 35 =0] 2919] A47t ufe Wil ofghal
40c), 50ch. 60ch of o) SHHAI BE AZYRo] st 25 ol% la S BE 4% 8910] 4T} u]aA
QABMS E5) ]9 Qe A5tk K-BR 7Y &S HWolth %, sl2je BRb oS AL sl B0
A 229 ) 8919 QMAE olgstel MAlelY  olE Woul, Qjolel Yrkelh WHEIYT SH 2
of PR Th 48 WalS Fal Aslo] 40, Fol wlmA 71 RFolck. §F 45 e A APoz
500, 60c] o] slubl 85 AP S4ol TR U it
Ehfe 2HS 85 A0l 42 A4elich TREY 2 400), 50c), 600] o] Slk 25 W= A5
2}, 400), 500K, 600} o] slubl BF AFE A7) Bo| Aol Aol} liA] AR A <Table 6>}
o2 gl Zlol 4] RAl9) Alolg A1 &y 2k
ool Aoz Ut 2ABAMe E5) 933]st 400, sH B35 48 299 4 sr|EM e, slelE
500 60Ch o] shubAl BE GuW QoA AUW 7, HATH, BRAFNLEA, WELEHS, vhE
B Aub <Table 59 2t} o, &2, sBLEs Y], HHsEE R, o]

201840 93] BRY 72 S BF 939 YL T 2% 93 30| /PY 9L, 10102 99 o] ¥
Rt 2ok 87 1n=4142 Tk ol ulsh sl 9ol §F 30] g We 102 Ueht Yol
25 27 2019 B4vt &1, sl BF st 2210 Alelstn Uujx] ASISoINE §3 47} b v,
A47h b9 Wolth Sl 85 4% Qe vl@A & ShII BE %ol 2910 49 kol dolkol, 4%
o WolL, sWMI BE kol Role ulRA e Woz  Admsbkol, slaikol, BiELsE k0], 7] 5 ¥

slarl 850] 41 25 43 30] g &9k Chgo2 §9 27} Eokoy]
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Table 5. Cluster Analysis of Lower Body Torso Type

ot 2ZEA

-1 O™

532014 713

we R0z Uepit

e Type 1 Type 2 Type 3 Type 4
Factor (n=414) (n=489) (n=230) (n=410) Post-hoc F
M£SD
Horizontal factor of the lower body torso | 0.43+0.81 | -0.32+£0.70 | 1.23+0.86 | -0.74+064 | B | C | A | D | 424.33*x*x
Height factor of the lower body torso -0.33£0.82 | 0.72+£0.80 | 0.25+0.87 | -0.66£082 | C | A | B | D | 242.14*x*x
Lower part factor of the lower body torso | -0.71£0.67 | -0.42+£0.65 | 1.10£0.97 | 0.60£0.72 | D | C | A | B | 450.24xx*
Vertical factor of the lower body torso 0.77£0.88 | -0.53+0.78 | -0.28+0.89 | 0.01+£0.92 | A| D | C | B | 180.38*x*x

*xxp< 001,

Duncan's multiple range test: A>B>C>D
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Table 6. Differences in Measurement Items by Lower Body Torso Type
Type 1 Type 2 Type 3 Type 4
Factor Measurement item (n=414) (n=489) (n=230) (n=410) Post-hoc F
M£SD
Waist level circumference 81.0£7.0 74.6%£6.0 89.4+7.0 73257 | B| C| A| D| 406.0%x
Waist circumference 83.616.9 | 76.7£6.10 | 922171 75.6£60 | B| C| A| D| 4180%=
Waist depth 22.2+2.6 19.7+£2.1 247+2.7 193121 | B| C| A| D| 362.4xxx
Horizontal | Waist depth(omphalion) 224£25 20.1£2.0 25.4+30 197219 | B| C| A| D| 3888+*x
factor of Waist circumference(omphalion) 88.416.3 81.8+5.7 96.9+£7.3 81.1£58 | B| C| A| C| 421 b=
the lower | Abdomen circumference 92.0+58 | 859453 | 100.7£7.3 | 86.0£58 | B| C| A| C| 4118
body torso | Waist breadth 2831211 | 26.4£20 30.6+2.1 259419 | B| C| A| D| 332.8%=
Waist breadth(ompahlion) 31.1£2.0 29618 33.8£2.0 293+£1.9 | B| C| A| D| 3368%
Abdominal extension depth (wall) 25312.6 241121 291125 241122 | B| C| A| C| 2824*xx
Hip depth 25.0+2.2 23.6£18 28.7+£2.7 241£19 | B| D| A| C| 3385%
Crotch height 69.0£3.0 73.0+28 | 71.2+3.1 68.6+£3.0 | C| A| B| C| 2217+
Height Hip height 745£3.1 77.9£3.1 76.9+£3.2 73.1£3.0 | C| A| B| D| 211.0%xx
factor of Anterior superior illiac spine height | 82.6£3.5 86.1£3.4 84.4+£3.7 815+£35 | C| A| B| D| 1492+
the lower | Waist height 95.1+£3.8 | 97537 96.5+3.7 93.44+38 | C| A| B| D| 95.5%*x
body torso | Waist height(omphalion) 89.6x4.0 92.9+3.7 90.3+£4.3 88.6+38 | C| A| B| D| 99.9%*=
Stature 157.3£5.1 | 160.1£5.0 | 159.5+4.9 | 155551 | B| A| A| C| 71.8%*x
Lower part | Thigh circumference 54.3%£3.6 53.7£3.3 63.3+4.1 562438 | C| D| A| B| 406.8%
factor of Midthigh circumference 46.9+3.2 458+2.8 54.0+4.4 48.1£33 | C| D| A| B| 3394x*x
the lower | Hip circumference 93.2+4.2 91.1£3.7 | 102.8£55 | 93747 | B| C| A| B| 384.4*x
body torso | Hip width 329+1.4 | 325%+13 35.1+£1.8 | 33.1£1.6 | C| D| A| B| 1688**x
Vertical Hip vertical length 262+1.6 | 245+15 | 253+£1.8 | 248+17 | A| D| B| C| 89.9%*
joctor oF | Trunk vertical length 650£28 | 627+23 | 64326 | 629428 | A| C| B| C| 70.1%xs
body torso | Waist to hip length 21.8+1.8 | 20.4+1.7 | 20.6x1.7 | 212217 | A| C| C| B| 51.3%x*x
*p<0.05, **p<0.01, ***p<0.001, Duncan's multiple range test: A>B>C>D
Table 7. Characteristics and Distribution of Lower Body Torso Types
Type Characteristics of type Distribution
Type 1 has a long lower body trunk.
T 1 Type 1 has small hip and thigh. 414
ype Type 1 has relatively big abdomen and waist. (26.8%)
Type 1 has a lower body trunk height.
Type 2 has a high lower body trunk height.
T 5 Type 2 has a short lower body trunk. 489
ype Type 2 has small abdomen and waist. (31.7%)
Type 2 has small hip and thigh.
Type 3 has the largest abdomen and waist.
T 3 Type 3 has the largest hip and thigh. 230
ype Type 3 has a short lower body trunk. (14.9%)
Type 3 has a high lower body trunk height.
Type 4 has small abdomen and waist.
Tvoe 4 Type 4 has a lower body trunk height. 410
P Type 4 has big hip and thigh. (26.6%)
Type 4 has a relatively long lower body trunk.
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Fig. 1. Characteristics of Lower Body Torso Types
V. Discussion
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X =7 C}02 08 4(30.2%). 9 3(20.3%)°] 20| Aol wEhAE 40the slEHAl BEo] Fon] &7
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2 UERITH 60th= 93 10] 40.6%2 71AF Siotw, of  gjuojst xhon] BHet 5)a)7} wlwA 2 9ajo] wrokch
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Table 8. Comparison of lower body torso types by age group
Age group 40s 50s 60s Total X2
Type n (%) n (%) n (%) n (%) df
Type 1 83 (14.4) 142 (28.4) 189 (40.6) 414 (26.8)
Type 2 203 (35.2) 150 (30.0) 136 (29.2) 489 (31.7) 10757
Type 3 117 (20.3) 55 (11.0) 58 (12.4) 230 (14.9) ’
Type 4 174 (30.2) 153 (30.6) 83 (17.8) 410 (26.6)
Total 577 (100.0) 500 (100.0) 466 (100.0) 1543 (100.0)
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