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Study on the body shapes of old aged obese women for
the activation of the silver clothing industry
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Abstract

This study analyzed the body-type characteristics of 340 old-aged obese women that had been on the rise as
a part of efforts to activate the silver clothing industry. The subjects were in the age range of 60-79 and met some
obesity requirements, including a Rohrer Index of 1.6 or higher, a BMI of 25 or higher, and a WHR of 0.85 or
higher. Old-aged obese women showed increased thickness of the torso with age, which suggests that they revealed
the characteristics of regardless of gender. In other words, they became bigger in the waist and abdomen, shorter
in height, slimmer in the lower body, and thicker in the torso. There are three types of obesity: Type 1 is
lower-body obesity with a higher degree of obesity in the abdomen than the upper body. Type 2 is abdominal
obesity with a higher degree of obesity in the upper body than in the lower body. Type 3 is whole-body obesity
with balanced obesity of the whole body. As for changes to the types of obesity according to age, those who are
in their sixties usually fall into the categories of upper-body and whole-body obesity, and those who are in their
seventies are much more concentrated in the categories of abdominal obesity and upper-body obesity with a
decreased percentage of whole-body obesity. It is apparent that the percentage of abdominal and upper-body obesity
rises with age due to fat accumulation in the abdomen.

Key word: old aged obese women(’z'¥ B] 7F] ), factor analysis(2 $1324]), BMI(A & ZEX]), silber clothing
industry(&/ 1] 9]F2FS), obesity body type( V] 7 %)
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Il. Methods

1. Criteria to diagnose obesity
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(Table 1) Criteria to diagnose obesity & previous studies

A7l 21

on obesity diagnosis

Division Calculation Criteria

Previous studies

1.5 over

Seok & Kim(2003), Ha(2002)

Rohrer | Weight(kg)/Stature(cm)*x10°

1.6 over Choi & Lee(1995), Lee(1996)
Weight(kg)+Bust. C(cm)/ .
Vervaeck| Stature(cm))x102 92.3 over Choi & Lee(1995)
Yoon & Choi(2009), Korean Society for the Study of Obesity
. ) (2012), Korean Agency for Technology and Standards (2006),
BML | Weighi(kg)/Stature(m) 25 over Minstry of Health & Welfare(2009), Seong & Ha(2012),
Choi, Han, & Nam(2009), Kim & Lee(2008)
Waist, ¢ vaist> 85em(female) -\ Female: 85cm over| o ociety for the Study of Obesity(2012)

Waist> 90cm(male) Male: 90cm over

Bust. C| Bust. C > 90cm(female) |Female: 90cm over

Ha(2002), Choi & Lee(1995), Lee(1996)

Waist. C - Hip. C >
WHR | 0.85(female), Waist. C -
Hip. C > 1.00(male)

Female: 0.85 over
Male: 1.00 over

Korean Agency for Technology and Standards(2006), Kim
& Choi(2006)
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Obesity(2012)91 A= =)l HRu|gke] 7]5& dA
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3. Measurement items
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4. Data analysis

Body measurement analysis
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(Table 2) The obesity diagnosis criteria and number of subjects

Index Diagnose criteria Nom::lﬁg((i;])types Obeile:;)f(;l(};ﬂ);ypes 1;?;31
Underweight <185 9 1.3) 9 13)
Normal 18.5-24.9 204(44.7) 294( 44.7)
BMI | Obese class 1 | 25-29.9 15( 2.3) 300(45.6) 315( 47.9)
Obese class 2 | >30.0 40( 6.1) 40( 6.1)
Total 318(48.3) 340(51.7) 658(100.0)
Normal <16 218(33.1) 218( 33.1)
Rohrer | Obesity >16 100(15.2) 340(51.7) 440( 66.9)
Total 318(48.3) 340(51.7) 658(100.0)
Normal <0.85 69(10.5) 69( 10.5)
WHR | Obesity >0.85 249(37.8) 340(51.7) 589( 89.5)
Total 318(48.3) 340(51.7) 658(100.0)
2) Obesity analysis of body proportion o] AW EW 719 A% p<001 FFAA AH
vk AEE drop AR E VIALE F3l 60Th HE fo% A5 e dFol S7HEFE 717t
o} 700 AFe] AolHE SHEE T A4S 54l oA AL & F AUtk %Eﬂf{}%—% sl =, HH
A gt ¥ 70“41i e

3) Classification of obesity body-types
Bk Adgto] Fo WSS o} YEFEOS A

Yok, BE GBS AFsete] AFH B4 & o

Ill. Results and Discussion

1. Body measurement analysis of old-aged
obese women

d HIUFC’%HS’% A WE AP WstE 1@
6O~69/H]91 60Th 9}, 70~79A41 2] 70tH
TE T AARL AN J
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MESESDEAE 002 242 O FANAE
A0 etk £9 o350 3%, 3344
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(Kim, Lee, Kim, & Lee, 2012; Seong & Ha, 2012)<}
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(Table 3) Comparison of body measurements by age group (Unit: cm)
Normal body types | 60 age Obese body | 70 age Obese body
Measurement (n=318) types (n=195) types (n=145) t-value
Mean S.D. Mean S.D. Mean S.D.
Stature 151.00 5.97 151.50 412 149.78 4.68 3.50%**
Cervical height 128.71 5.34 129.09 3.93 128.23 4.59 1.80
Height Acromion height 121.80 5.25 12235 3.97 121.19 4.60 243*
Waist height(omphalion) 87.33 436 85.64 3.55 84.80 442 1.90
Hip height 73.67 3.58 72.81 3.18 73.56 347 |-207*
Crotch height 67.45 3.36 66.20 292 66.09 338 0.31
Neck base circumference 37.03 2.13 39.10 225 39.04 2.19 0.24
Chest circumference 85.37 430 9291 427 91.76 4.94 2.30*
Bust circumference 88.44 531 98.22 5.29 97.63 5.73 0.99
Waist circumference 80.17 6.60 90.52 6.22 92.88 6.53 |—3.38%**
i Waist C.(omphalion) 86.00 6.96 95.80 6.19 99.00 579 |—4.84™*
?;ZE’; Hip circumference 89.15 | 445 94.84 426 | 9491 487 |-0.13
Thigh circumference 49.66 423 54.52 3.19 52.56 4.01 4.86™**
Knee circumference 33.28 2.11 35.34 2.15 3572 235 |-1.55
Calf circumference 31.00 2.30 34.19 2.14 33.11 2.13 4.63%%*
Upper arm circumference 27.00 2.32 30.17 2.26 29.75 2.54 1.59
Wrist circumference 15.58 0.83 16.20 0.80 16.27 0.91 -0.79
Chest breadth 27.50 1.81 29.39 1.90 28.75 1.72 3.00%*
Bust breadth 27.89 1.79 30.83 1.77 30.21 1.88 3.14**
Breadth | Waist breadth 26.77 2.03 29.83 2.10 30.26 224  |-1.83
Waist breadth(omphalion) 29.71 2.05 32.57 1.92 33.11 197 |-2.52*
Hip breadth 31.96 1.43 32.96 1.39 33.05 1.54  |[-0.56
Armscye depth 9.44 1.07 10.83 1.20 10.36 1.26 3.49%**
Chest depth 20.18 1.53 22.06 1.60 22.55 1.94 |-2.58%
Deoth Bust depth 23.75 1.82 26.51 1.90 27.29 208  [—3.59%**
P Waist depth 2221 223 25.84 2.07 26.70 223 |-3.68%**
Waist depth(omphalion) 22.62 238 26.06 2.12 27.37 221 |-5.53%**
Hip depth 21.32 2.06 24.37 2.12 24.37 247 0.00
Waist front length 31.96 2.93 3422 249 33.18 3.08 3.46™*
Interscye, front 32.04 221 33.26 1.94 33.39 213 [-0.59
Neck point to breast point| 28.48 2.18 29.76 2.33 30.40 228 |-2.52%
Length Scye depth 17.69 1.76 17.81 1.76 17.97 175 |-0.82
Waist back length 3824 2.88 39.36 2.67 39.18 332 0.53
Biacromion length 3743 2.68 39.19 2.15 38.51 2.51 2.72%*
Back interscye, length 35.14 2.57 37.08 221 36.12 2.50 3.74%*
Arm length 52.77 2.13 52.75 2.12 52.93 216 [-0.78
Other | Weight(kg) 52.08 6.33 63.20 5.57 61.81 6.60 2.11%

<05, *p<01, **p< 001
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s, vl #9s FUket, 7= AokAH, A= HA G| gt AFNE AAEALE FHotsiy, 4
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BT olE g AA A 542 Y dA Al jte 33 WAL THTable 4).
Al aEEofol & FE o R 53] Z7He v EH ¢ HYF 5 2R 7] 913 Rohrer, BMI, WHR
FEolsd e HlE, wisd s rteAE A= A 42 B2 $ 43, Rohrer, BMI= H&7H] #9
go] vEE 23 Y % O olgdEe] /Aol gk 2ol & HolA& ko), BHA-E(WHR)O
Zosith g A FAL SR Q13 AFF A Folg Aol el Ao S7ESE &
A, AZ A B s 9 Odo|d g 2% FRRtE 7L & Ao 8 Jebgth drop 2bolel o ¢
o] g X & 4 Utk HAE A9 UlEEd-dyolsd I5& Al
Qg BE A Fo3 o] & HolX e,
2. Obesity analysis of body proportion 60t .o} 70t) 2] drop 27} A2 A oZ YEh, A
(Table 4) obesity analysis according to the index values
Normal body | 60 age obese | 70 age obese
types body types body types
Division (=318) (n=195) (n=145) t-value
Mean | S.D. | Mean | S.D. | Mean | S.D.
BMI 2279| 198 | 27.53| 201 | 27.50] 2.12 0.1
Obesity rate| Rohrer 1.51] 0.14 1.82| 0.15 1.84| 0.14 |- 1.18
WHR 0.90| 0.06 095 0.05 098] 0.06 |—3.99%%**
Bust C.-Waist C. 82.75| 42.64 | 77.01| 3843 | 4748| 43.42 | 6.63%**
Hip C.-Waist C. 89.81| 56.58 | 43.19| 51.14 | 20.29| 56.83 | 3.89***
diﬁ]?err (():Irjlce Bust C.-Hip C. —7.06| 46.67 | 33.82| 50.15 | 27.19| 46.59 | 1.24
Hip C.-Waist C(omphalion) 31.47| 5598 | —9.57| 49.10 [—4091| 43.15 | 6.24***
Waist C.(omphalion)-Waist C. 58.34| 32.87 | 52.76| 30.73 | 61.20| 43.96 |—1.98*
Chest depth/Chest breadth 0.74| 0.06 0.75| 0.07 0.79| 0.07 |—4.48%**
BOd}_’ Bust depth/Bust breadth 0.85| 0.06 0.86| 0.05 0.90| 0.06 |—7.19%**
gf\?ﬁ:ﬁ'g Waist depth/Waist breadth 083 006 | 087 005| 088 006| —2.7%
breadth | Waist depth(omphalion)/Waist breadth(omphalion)  0.76| 0.06 0.80| 0.05 0.83| 0.06 |—4.43%%**
Hip width/Hip breadth 0.67| 0.06 0.74| 0.06 0.74| 0.07 | 0.32
Cervical height/Stature 0.85] 0.01 0.85] 0.01 0.86| 0.01 |—4.25%**
BOd}_’ Acromion height/Stature 0.81] 0.01 0.81] 0.01 0.81| 0.01 |[—1.29
PrOportion |-y " ioht/Stature 049 002 | 048 001 | 049 0.02 |-593%%
divided by
stature Waist H.(Omphalion)/Stature 0.58| 0.02 0.57| 0.02 0.57| 0.02 |-0.39
Crotch height/Stature 045 0.01 044 0.01 044 0.04 |-0.39

Rohrer=Weight/Stature(cm)’x 10
BMI=Weight/Stature(m)*

WHR=Waist rcumference —Hip circumference
*p<.05, **p<01, ***p<001
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2) Cluster analysis

3. Classification of obesity body-types

1) Factor analysis
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(Table 6) The result of factor analysis

9% =9 njnteddef AMPd+

It Factor 1 Factor 2 (Factz: 3 £l Fa;:or f4 th 1
em (Circumference)|  (Breadth) theDjpbdon(j)en) E;pf)er ‘t())o dy)e

Hip C./Waist C. .89 0.66
Thigh C./Waist C. .85 0.67
Calf C./Waist C. .82 0.68
Chest C./Waist C. .82 0.68
Knee C./Waist C. .80 0.68
Wrist C./Waist C. 77 0.7
Upper Arm C./Waist C. 73 0.69
Bust C./Waist C. 73 —-42 0.71
Neck base C./Waist C. .70 0.7
Waist C.(omphalion)/Waist C. 54 .38 —-.60 0.69
Hip breadth/Bust breadth .86 0.68
Waist B.(omphalion)/Bust B. .83 0.71
Waist breadth/Bust breadth -.55 .66 0.75
Chest breadth/Bust breadth 37 40 0.68
Waist D.(omphalion)/Bust D. 92 0.72
Waist depth/Bust depth -.33 77 0.73
Hip depth/Bust depth 33 64 0.68
Chest depth/Bust depth 33 .59 0.7
Armscye depth/Bust depth 49 .55 0.68

Eigen value 6.97 24 2.29 1.39

% of variance explained 36.67 12.65 12.05 7.34

Cummulative % of variance explained 36.67 49.33 61.38 68.71

(Table 7) Comparison of means according to factor score

Factor (Zl(;ufs )1 ((;;Sllg 6? ((:Sﬁ) 9? F-value
( Cirizf:;;;nce) 57B - 8A 37B 97,82+
(Fg:et;);ﬂf) 70C ~.10B ~ 46A 46,0075
(Depth :?ifer jb domen) 19B - 59A 48C 47267
(Depth OfF?;teorusper body) - 83A - 2B 69C 04,54+

*<.05, *p<01, ***p<001
C > B > A : Letters indicate

- 762 —
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(Table 8) Comparison of means according to item
Ttem CEL":‘;%)I ig‘g 6? ?;Z‘fl’gf Fvalue
Neck base C./Waist C. 0.44B 041A 0.43B 22.99%#*
Chest C./Waist C. 1.02B 0.98A 1.03C 35.95%**
Bust C./Waist C. 1.08B 1.05A 1.08B 15.46%**
Waist C.(omphalion)/Waist C. 1.11C 1.04A 1.06B 124.79%*%*
Circumference Hip C./Waist C. 1.08C 0.99A 1.05B 100.19%+**
Upper arm C./Waist C. 0.34B 0.31A 0.34B 47.77%%*
Wrist C./Waist C. 0.18B 0.17A 0.18B 67.30%**
Thigh C./Waist C. 0.61B 0.56A 0.60B 56.89%***
Knee C./Waist C. 041C 0.37A 0.39B 69.43%**
Calf C./Waist C. 0.38B 0.35A 0.38B 62.50%**
Chest breadth/Bust breadth 0.97B 0.94A 0.96B 12.52%%%
Breadih Waist breadth/Bust breadth 0.98B 1.01C 0.96A 23.81 %%
Waist B.(omphalion)/Bust B. 1.12C 1.07B 1.05A 57.92%%%
Hip breadth/Bust breadth 1.13B 1.07A 1.06A 48.80%**
Waist depth/Bust depth 0.96A 0.97A 1.00B 21.90%**
Dearl))t(}ilor(;fe:lhe Waist D.(omphalion)/Bust D. 1.01B 0.97A 1.01B 19.06***
Hip depth/Bust depth 0.93B 0.85A 0.96C 67.66%**
Depth of the | Armscye depth/Bust depth 0.39B 0.37A 043C 71.23%%*
upper body | Chest depth/Bust depth 0.81A 0.82A 0.86B 34.98 %%
*p<.05, *p<.01, ***p<001
C > B > A : Letters indicate significant difference in groups by Duncan test.
P oldnl/B 7 EdH] G2 HIEAI7E 19 77k A TE 29F3lH (Table 9y} 2t 312 37t
ZHR7F AARD A e, Bi7F 53] 2Egh vk H sy, 53] wj7p @eek shAH|RE AP o= 95
FEolth f¥3 EH S T3l &35k, H| BR7.9%)° 25 HEPAY, F32& slEl7h wigt
= Zon, SUFAE & 7e vepo] dAHoR A 7HE5E w7k AAFEE o] F= ERH|R
et el 2 73 33l JARYE f8 &5t AFOZ 126 (37.1%)] 7HY B2 ExE el
K

(Table 9) Characteristice of body-types

[e) o
S47 B vk 58S A9 A 78 4R

Group Characteristice IDistribution(%o)
- Lower body obesity with the more developed abdomen and hip than the upper

Group 1

(Lower-body obesity) | 20" 95(279)
Y Y| - The abdominal girth is large with the narrow shoulder and slimmer waist

Group 2 - There is a straight line from the chest to the abdomen due to the obese waist. 126637.1)
(Abdominal obesity) The upper body is more developed than the lower body. '

Group 3 - There is overall balance in the obesity of whole body. 119(35.0)

(Whole-body obesity)
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(Fig. 1) Body types of old aged obese women
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{Table 10) Comparison of means according to body measurements

Item Cé;o:lg;)l 2:211112) 6? ?;lelfl’ 9§ F-value
Cervical height 128.31 129.11 128.64 1.00
Height Waist height 92.32 92.24 92.21 0.01
Hip height 72.83B 73.90C 72.57B 5.64**
Bust circumference 95.54A 100.58C 97.15B 20.17%%%
Waist circumference 88.28A 95.62C 89.78B 55.15%%**
Waist C.(omphalion) 97.54B 99.06B 94.86A 15.45%**
Hip circumference 95.45 94.77 94.52 1.17
Circumference | Thigh circumference 54.06C 53.02B 54.10C 3.35%
Knee circumference 35.82 35.37 35.39 1.32
Calf circumference 33.42B 33.30B 34.43C 9.85%#*
Upper arm circumference 29.56B 29.81B 30.52C 4.95%%*
Wrist circumference 16.09B 16.13B 16.45C 6.22%%
Interscye, front 32.95A 33.33AB 33.59B 2.70
Back interscye, length 36.02B 37.03C 36.81C 5.29%x*
Length Waist back length 37.97A 40.32C 39.23B 18.78***
Biacromion length 38.76 38.86 39.06 0.49
Arm length 52.45B 53.32C 52.60B 5.65%*
*p<.05, *p<.01, ***p<001
C > B > A : Letters indicate significant difference in groups by Duncan test.
(Table 11) Crosstabs of body-types & age
Body types 60~69 Age 70~79 Age Total(%)
Group 1(Lower-body obesity) 42(21.0) 53(36.6) 95( 27.9)
Group 2(Abdominal obesity) 61(31.3) 65(44.8) 126( 37.1)
Group 3(Whole-body obesity) 92(47.2) 27(18.6) 119( 35.0)
Total(%o) 195(57.3) 145(42.7) 340(100.0)

X2=30.205%*

() percentage in same group

SRl Qi el &
© AN AFe] b B AOE UehaEd,
60t v AP AN Aol FFHE
o2 T7h 70U ShAluI gk A W3 B E e A go)
o el Foluby, AT AFS Foi 2o
2 UEt o wdo s 74s Hie) X
Aoz Huug Agol golrky & A A7

)

(Yoon, Yoon, & An, 2013)2] A9} 7+ AR
del= 537 g% vk 589 Aol
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IV. Conclusion
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