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Abstract

This study examines the multilateral characteristics of elderly body shapes by applying body measurement
items and obesity indices (BMI, WHR, WHtR, WC, and flatness). The subjects were 397 males, 378
females aged 70-85 from the 6" Size Korea and 132 males, 212 females aged 60-69, 596 males, 650 females
aged 20-29 from the 7™ Size Korea. In order to examine the body size differences among age groups, age
was divided into 7 groups (20-24, 25-29, 60-64, 65-69, 70-74, 75-79, and 80-85). Both elderly males and
females showed lower values of height and weight than those in their 20s. However, abdominal obesity
indices (WHR and WHtR) showed higher values in the elderly than those of their 20s; in addition, they
showed larger mean values as age increased. The chest and arm circumference tended to decrease in
elderly males as age increased; however, elderly females tended to decrease in thigh and calf circumference
size. There were gender differences in body changing due to aging. Obesity frequency was significantly
higher in the elderly than in the 20s. The study represents basic data for product design for the elderly.
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Table 1. Age distribution of Elderly subjects (Unit: person)
Age Early 60s Late 60s Early 70s Late 70s Early 80s Total
(yrs. group) (60-64) (65-69) (70-74) (75-79) (80-85)
Male 80 ( 15.0%) 57 ( 10.7%) 138 ( 25.8%) 132 ( 24.7%) 127 ( 23.8%) 534 (100.0%)
Female 132 ( 22.4%) 80 ( 13.5%) 127 ( 21.5%) 119 ( 20.2%) 132 ( 22.4%) 590 (100.0%)
Table 2. Age distribution of 20s subjects (Unit: person)
Age Early 20s Late 20s Total
(yrs. group) (20-24) (25-29)
Male 300 ( 50.3%) 296 ( 49.7%) 596 (100.0%)
Female 351 ( 54.0%) 299 ( 46.0%) 650 (100.0%)

Table 3. 3D indirect body measurement items and definitions

Indirect measurement items

Definition

Breadth Waist breadth (Natural indentation) Front horizontal breadth of the level of the Lateral waist point
item Hip breadth Front horizontal breadth of the level of the Buttock protrusion point
Depth Waist depth (Natural indentation) Right side horizontal depth of the level of the Lateral waist point
item Hip depth Right side horizontal depth of the level of the Buttock protrusion point
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Table 4. Body measurement items and indices used in the analysis

Size item | No. Body measurement items & indices Size item | No. Body measurement items & indices
1 Neck circumference 16 Stature
2 Chest circumference Height 17 Waist height
3 Bust circumference Depth 18 Waist depth (Natural indentation)*
4 | Waist circumference, WC (Natural indentation) 19 Hip breadth*
5 Waist circumference (Omphalion) Breadth 20 Waist breadth (Natural indentation)*
6 Abdomen circumference 21 Hip breadth*
7 Hip circumference 22 | Waist flatness (Waist depth/Waist breadth)
(tzgznwi_ 8 Thigh circumference 23 Hip flatness (Hip depth/Hip breadth)
9 Knee circumference (i)nt()je:xe 24 WHR (Waist-hip ratio)
10 Calf circumference 25 WHIR (Waist-height ratio)
11 Minimum leg circumference 26 BMI (Body Mass Index)
12 Ankle circumference Weight 27 Weight
13 Upper arm circumference
14 Elbow circumference
15 Wrist circumference
*: Indirect measurement item
T EAHEA B ALEEA AFTEKS =d7] T 9E L. oAdan 2 s
71E(KATS, 2014b)7 YX&HA Yeht=A] A5
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7} o] Sl ANY SUTET AAEEAM ),
chaat WA 52 1 gal] A3 A 18] mhe wlek 2 A5 ghe] AolE BAlsle] 4 2 A
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Aol ol ALGHE MY 2150l BMIL, WHR, T 2418 Fgle] frelm|slmpeos) ALFA 4] e
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Table 5. The result of ANOVA of body measurement by male age group

Ace Early 20s | Late 20s | Early 60s | Late 60s | Early 70s | Late 70s | Early 80s
o gou ) 20-24 25-29 60-64 65-69 70-74 75-79 80-85 F
YIS. group (m=300) | (=296) | M=80) | (=57) | (=138) | (=132) | (=127)
Stature 174.35 173.65 165.30 165.40 162.66 162.10 161.45
(om) (6.02) | (3543) | (600) | (534 | (578 | (511) | (3550) | 184.498%**
C C B B A A A
Weight 71.35 74.67 69.34 67.72 64.87 63.91 61.87
ke (10.99) | (12.10) | (874) | (951) | (817 | (839 | (753) 40.879%**
& D E C C B B A
Waist circumference 79.87 83.71 88.54 88.30 89.93 89.65 89.00
(om) (891) | (927) | (740) | (850) | (808) | (845 | (7.61) | 40.879%**
A B C C C C C
Abdomen circumference 83.23 86.58 89.58 89.14 91.15 91.54 90.76
(em) (880) | (9.06) | (669 | (731) | (705 | (7200 | (646 29.686%**
A B C CD CD CD D
Hip circumference 95.21 97.36 93.04 92.60 92.14 91.87 91.19
P (om) (598) | (648) | (475 | (5.11) | (453) | (483 | (441 32,193+
C D B AB AB AB A
23.98 24.03 25.36 24.73 24.50 24.29 23.76
BMI (339 | (330) | (273) | (315 | (289 | (279 | (251 3.230%*
AB AB C BC AB AB A
.84 .86 95 95 97 97 97
WHR (.05 | (.05 | (.06 | (.06 | (.06 | (.06 | (.06 | 235450
A B C C D D D
46 48 .54 53 .56 .55 .55
WHIR (.05 | (.05 | (.05 | (.05 | (.05 | (.05 | (.05 | 115734
A B C C D D D
Waist circumference/ 1.13 1.13 1.29 1.31 1.39 1.41 1.45
Weight (08 | (10 | () | ¢ 10) | .10y | .10) | ( .10) | 390.166%**
A A B C D D E
Hip circumference/ 33 56 36 36 ST ST 36
P Stature (.03) | (.03 | (.03 | (.03 | (.03 | (.03 | (.03 12.360%%*
A B B B B B B
Hip circumference/ 1.35 1.32 1.36 1.39 1.44 1.45 1.49
p Weight (12 | (a3 | Can | o a3) | a2) | (103) | ( 12) | 40.163%%x
e AB A AB B C C D
. 73 74 .82 .82 .82 .82 .82
Waist flatness
. ' (.05 | (.05 | (.06 | (.06 | (.06 | (.05 | (.06 | 121.842%
(Waist depth/Waist breadth) A A B B B B B
Hip flatness .67 .69 .70 .68 75 75 74
) : (05 | (.05 | (.07 | (.06 | (06| (.06 | (.06 55.55] %+
(Hip depth/Hip breadth) A BC c AB D D D

**p<01, ***p<001
Duncan test results A<B<C<D<E
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Table 6. The result of ANOVA of body measurement by female age group

A Early 20s | Late 20s | Early 60s | Late 60s | Early 70s | Late 70s | Early 80s
ors griu ) 20-24 25-29 60-64 65-69 70-74 75-79 80-85 F
YIs. group 0=351) | (1=299) | ®=132) | (0=80) | (n=128) | (=119) | (n=132)
Stature 160.95 160.88 153.80 151.54 151.07 149.31 146.67
(om) (523) | (493) | (492) | (392) | (506 | (486) | (539) | 250.390%*
E E D C C B A
Weight 55.02 55.89 59.87 57.98 56.90 55.80 53.81
(kg) (847) | (945 | (789 | (724 | (783 | (793) | (833) 7.827%%%
£ AB AB D CD BC AB A
Waist circumference 70.93 72.46 85.74 86.58 88.03 89.22 88.68
(om) (7.00) | (801) | (787) | (824) | (847) | (845 | (9.02) | 214.884%#*
A A B BC CD D D
Abdomen circumference 80.74 81.75 92.33 93.08 95.07 95.19 95.02
(em) (755 | (802) | (665 | (678 | (737) | (778 | (7.89) | 154.803%**
A A B B C C C
Hip circumference 92.68 93.17 93.02 92.08 92.14 91.27 91.14 3034
(cm) (6200 | (608 | (515 | (516 | (548 | (550 | (631 :
21.23 21.59 25.29 25.23 24.89 25.01 24.96
BMI (3.05) | (323) | (298 | (293) | (304 | (312) | (337 71.858%#*
A A B B B B B
.76 .78 92 94 95 98 97
WHR ( .04) ( .05 ( .06) ( .06) ( .06) ( .06) ( .06) 606.007***
A A B C D E E
44 45 .56 57 58 .60 .61
WHIR (04 | (.05 | (.05 | (.05 | (.06 | (.05 | (.06 | 384544+
A A B C C D D
Waist circumference/ 1.30 1.31 1.44 1.50 1.56 .61 1.67
s CWZlilghtee ce (100 | (10 | (| 09 | () | 12) | ( .13) | 498.800%%*
A A B C D E F
Hip circumference/ 58 58 61 61 61 61 62
P Stotor 04 | 00 | 03 | (.03 | (0 | (.03 | (.04 60.150%**
ature A A B B B B C
Hip circumference/ 1.71 1.69 1.57 1.60 1.64 1.66 1.72
P Weight C15 | (an | a4 | a3 | a5 | (16 | (a7 19.134%%%
D D A AB BC C D
. .69 .69 .79 .80 .82 .83 .85
Waist flatness
) : (05 | (.05 | (.06 | (.05 | (.06 | (.06 | (.06 | 262566+
(Waist depth/Waist breadth) A A B B C c b
Hip flatness .65 .65 .69 71 73 .76 77
. . ( .04) ( .05 ( .06) ( .06) ( .09) ( .09 ( .10) 103.080%**
(Hip depth/Hip breadth) A A B B C D b
w2 001
Duncan test results A<B<C<D<E<F
7085,0502 71502 BRADS W 200 o 25 RS Uehile AFEE wha) Zgse] 24sop
o mE S, TR DS B Byuge]  de g4 o
st BMIS| 739 A 25 W Aol e IEoAd QA AT IR 2 S EE @
AolE WS Bk e, WRulY A0l WHR, £ BEOR olgaidle uu selsa/arAlel X
WHRE A5 50 e Aol2 wgalgich. e = 58 ol §912 ) AP 7F) me Ao)7} B3] b
Holgol AP S Ak 9o BMEEY oluE) & st sl Sl ATl 352 200 odellA T 2R
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Table 7. The result of ANOVA of body measurement by elderly male age group

Ace Early 60s | Late 60s | Early 70s | Late 70s | Early 80s
i gou ) 60-64 65-69 70-74 75-79 80-85 F
YIs. group (n=80) m=57) | @=138) | @=132) | @=127)
165.30 165.40 162.66 162.10 161.45
o Stature ( 6.00) ( 5.34) ( 5.78) ( 5.11) ( 5.50) 9.234%%%
Height items B B A A A
(em) 99.25 99.64 98.69 98.66 98.30
Waist height ( 4.06) ( 4.06) ( 429) ( 417) ( 408) 1.318
. 38.49 38.41 38.76 38.54 38.30
Neck circumference (239 | (246) (2.03) | (205 | (188 813
97.40 96.08 96.57 95.41 93.81
Chest circumference ( 5.29) (5.37) (5.43) ( 5.03) ( 4.87) 7.522%%*
C BC BC B A
95.05 94.25 94.45 94.08 92.55
Bust circumference ( 5.30) ( 6.19) (5.28) ( 5.74) ( 5.05) 3.202%
Circumference B B B AB A
‘(fg)s Waist circumference 85.74 86.58 88.03 89.22 88.68 18
(Natural indentation) ( 7.87) ( 8.24) ( 8.47) ( 8.45) (. 9.02) ’
Waist circumference 89.16 88.49 90.44 89.96 89.54 ’74
(Omphalion) ( 6.98) ( 7.58) (7.55) ( 7.82) (7.19) :
. 89.58 89.14 91.15 91.54 90.76
Abdomen circumference ( 6.69) ( 731) ( 7.05) ( 7.20) ( 646) 410
L 93.04 92.60 92.14 91.87 91.19
Hip circumference ( 475) (5.11) ( 453) ( 483) ( 441) 1.500

*p<.05, ¥*p<.01, ***p<.001
Duncan test results A<B<C
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Table 7. Continued

Early 60s | Late 60s | Early 70s | Late 70s | Early 80s
Age (yrs. group) 60-64 65-69 70-74 75-79 80-85 F
(n=80) (n=57) (n=138) (n=132) (n=127)
5345 52.92 52.57 52.00 51.42
Thigh circumference ( 3.90) ( 4.04) (13.79) (. 3.78) ( 3.59) 4.349%*
C BC BC AB B
Knee circumference 36.02 35.98 36.32 36.43 36.03 1179
( 1.90) (231 ( 1.78) ( 2.10) ( 1.76) ’
. 36.20 35.75 35.21 34.73 33.96
Calf circumference ( 2.55) (3.03) ( 231) ( 2.49) (231) 11.976
22.00 22.05 21.41 21.36 21.05
Minimum leg circumference ( 1.15) (2.18) ( 1.04) ( 1.34) ( 1.13) 9.478%%*
Circumference B B A A A
items . 25.51 25.49 25.42 25.49 25.18
(cm) Ankle circumference (117) ( 146) (118) (132) (123) 1.391
30.75 30.22 30.20 29.89 29.32
Upper arm circumference ( 2.49) (2.72) (242) ( 2.40) ( 2.07) 4.972%%*
C BC BC AB A
27.17 27.11 25.22 25.10 24.64
Elbow circumference ( 1.79) ( 1.94) ( 1.35) ( 1.52) ( 1.25) 53.977***
C C B B A
16.84 16.68 17.33 17.28 17.02
Wrist circumference ( .83) ( .88) ( .84) (.93) (.74) 0.853#%*
AB A C C B
Waist denth 24.02 23.79 25.39 25.29 25.10
(Natural indelrjltation) ( 2.53) ( 3.15) (327 ( 3.01) (2.82) 16.313%**
Depth items A A B B B
(cm) 22.51 22.02 25.12 25.05 24.68
Hip depth ( 2.40) (2.26) (232 ( 2.49) (212 22.729%**
A A B B B
. 29.14 29.03 30.75 30.61 30.45
(Nagf;fth?;:‘:;}t‘ion) ( 2.15) ( 2.24) (212) | (231) | (189 16.313%%*
Breadth items A A B B B
(cm) 3234 3241 33.67 33.68 33.63
Hip breadth ( 1.53) ( 1.41) ( 1.45) ( 1.66) ( 1.47) 22.729%%*
A A B B B
. .82 .82 .82 .82 .82
. Waist flatness ( 06) ( 06) ¢ 06) (09 ( 06) .030
Flatness index =0 2 7 7 4
Hip flatness (07 | ( .06 ( .06) ( 06 | ( .06 1.220
95 95 97 97 .97
WHR ( .06) ( .06) ( .06) ( .06) ( .06) 4.058%*
A A B B B
.54 .53 .56 .55 .55
Obese index WHtR ( .05 ( .05) ( .05 ( .05 ( .05 3.045%
A A B B B
25.36 24.73 24.50 24.29 23.76
BMI ( 2.73) ( 3.15) ( 2.89) (. 2.79) (251 4.328%**
C BC AB AB A
Weight 59.87 57.98 56.90 55.83 53.81
(ke) Weight (7.89) (724 (7.83) (7.93) ( 8.33) 12.004%**
& C C B AB A

*p<.05, ¥*p<.01, ***p<.001
Duncan test results A<B<C
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FL Bl ?32} =71, 71, A7 Ed, 9ol E AFZF wWE ZolE UERA] gigton], Hu|vt
2, Solg|FaEd, AgE, FEXE, S5, 3 < el WHR, WHRRS 1% ] 5715 uje} 23]
ol A, OMHH], 9o qu], WHR, WHIR, BML, & 8 =718l
70 RIS, 1 3% F 719 BN, B wel A Aol = AN FLT AASHBES
BEe AYel Zle] we ashs AFS UEBle. BN THWe] ARS TRk AR S Aue 2
o Bk 7|9} 18], WHR, WHIRS %] 27 }01] o} 3, 71, 7teEd, sl e, ¥dBelEd 5 sldEus
2t S7kehe &S Uitk @A Alg el A = FBolEde LHHAY AF 2Tl BE Frou] g o]
ZAT-9Nel Z5o] FAHM wEbA A7 F Al 7 e ekskem TirEd o] A9 AR aEE ¥
545 2= FHE olF e AloE 4uA Atk 7k, 2 w5k ZFol 7k frejulsl o vt 60t SRk 70t Axk 2
I 2 Fee G AL E s 2550 FE ¥ Fol shte] 2F o= Frof Ato]= AAIE AT 2
AEE F-90)7] vl 7IEEE, AgEet 22 & TS 7o s AFAoR mdH7|9 2715 75
EEo] A STl wet ol AFS Hole A st tha Felvh S Ao ' AzbE
2 =312 Q13 2EEAA 7|R1g AEtal AZtE
oh S BFA0] A9 dubdo R Fd o] f Y & 2) 1F0de AP OFYE X0l 24
FAZY S7vslthE AL 1ol Fojgol H AT A <Table 8> I ] AF1Fo w2 AAZH
3 Z0R UTA itk & Ao AHEHAE 1A% Eo] etk 2ol & UER 7], slelEe], £E4), 9
IFYLTFE F5Ae Bagkel o 2 ke e &, o, U s, BuxEd, s 5A,
o}k 28y 5 57A 9 BMIZE HA gl = B 8kal 8 sl HH &, YPo|HHE, WHR, WHR, 57717} A
Yot wEele T FuE Vel = B EA b Eﬂr~ Froful gt Fzk 2ol 9 A4S vEid
Table 8. The result of ANOVA of body measurement by elderly female age group
A3 Early 60s | Late 60s | Early 70s | Late 70s | Early 80s
i ) 69-64 65_-69 79-74 75-79 89-85 F
(n=132) (n=80) (n=128) (n=119) (n=131)
153.80 151.54 151.07 149.31 146.67
Stature (4.92) (13.92) ( 5.06) ( 4.86) (539 37.541%%*
Height items D C c B A
(cm) 91.62 90.39 91.87 90.82 89.35
Waist height ( 3.93) ( 3.55) ( 3.81) ( 3.70) ( 4.09) 7.743% %%
C AB C BC A
34.07 35.57 34.86 34.82 34.70
Neck circumference (2.29) ( 1.87) ( 1.79) ( 1.89) ( 2.09) 7.937
A A B B B
Chest circumference ( 951.;‘204) ( 9407598) ( 959?69) ( 859.'5880) ( 8599055) 2.804
Bust circumference ( 97% 0392) ( 92 698(; ( 9; 3782) ( 97%'3892; ( 97‘;186) 248
Circf:‘;f;eme Waist cireumference 85.74 86.58 88.03 89.22 88.68 N
(cm) (Natural indentation) ( 71&87) ( il?) ( 8647) ( 8(':45) ( ;’82) 3.676
Waist circumference 88.47 89.73 90.43 91.56 90.96 2611
(Omphalion) ( 7.78) ( 8.07) ( 8.04) ( 8.53) ( 8.85) ’
Abdomen circumference ( 962. 6353) ( 92 '705) ( 975"3077) ( 975..7189) ( 975'%&092) 3.987
Hip circumference (95%1052) (952.'1068) ( 952.211;) ( 951.'5207) (961.31{4) 2393
k<001

Duncan test results A<B<C<D
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Table 8. Continued
Ace Early 60s | Late 60s | Early 70s | Late 70s | Early 80s
(yrs gou ) 60-64 65-69 70-74 75-79 80-85 F
YIs. group =132) | (=80) | m=128) | (=119) | (n=131)
54.09 53.70 52.82 51.85 50.94
Thigh circumference ( 3.98) ( 3.84) (422 ( 3.91) ( 4.06) 12.772%%%
D CD BC AB A
Knee circumference 35.19 34.77 35.19 35.07 34.83 738
( 2.26) (225 (223 (271 (2.58) ’
34.58 33.59 33.21 32.39 31.77
Calf circumference (242) (215 (222 (2.48) ( 2.48) 26.646%**
D C C B A
. .. . 21.13 20.79 20.65 20.44 20.23 .
C1rc1'1:nference Minimum leg circumference (124 (1.12) ( 141 ( 1.46) (134) 8.424
items
. 24.06 23.67 23.77 23.70 23.59
cm
(em) Ankle circumference ( 136) (1.13) ( 128) ( 139) ( 1.18) 2.515
28.45 28.23 29.78 29.58 28.98
Upper arm circumference (2.28) (2.25) ( 2.51) (2.47) (2.81) 8.235%**
AB A D CD BC
25.45 25.46 23.90 23.74 23.58
Elbow circumference (2.28) (12.25) ( 1.70) ( 1.55) ( 1.75) 36.153%**
B B A A A
L 15.66 15.66 16.04 15.95 15.89
Wrist circumference ( 92 ) ( 86) ( 81 ( 80) 4.864
Waist denth 22.85 23.17 25.16 25.69 25.82
Lcepth ( 2.73) ( 2.85) (2.92) ( 2.95) (3.12) 27.708%**
. (Natural indentation)
Depth items A A B B B
(cm) 22.68 22.77 24.89 2537 25.50
Hip depth (237 (227 (3.13) (3.22) ( 3.43) 25.675%**
A A B B B
. 28.99 29.02 30.47 30.54 30.23
, Waist breadth (239 | (268 | (228 | (242) | (254 1851
Breadth items
(cm) 32.70 32.26 33.89 33.35 33.15
Hip breadth ( 1.64) ( 1.60) ( 1.70) ( 1.64) ( 1.78) 14.490%**
B A D C C
.79 .80 .82 .83 .85
Waist flatness ( .06) ( .05) ( .06) ( .06) ( .06) 20.073%%*
. A AB BC CD D
Flatness index
.69 71 73 .76 77
Hip flatness ( .06) ( .06) ( .09 ( .09) ( .10) 19.660%**
A AB BC CD D
95 95 97 97 97
WHR ( .06) ( .06) ( .06) ( .06) ( .06) 18.118%**
A AB BC C C
Obese index .56 .57 .58 .60 .61
WHtR ( .05 ( .05 ( .06) ( .05 ( .06) 14.597%**
A AB BC C C
25.29 25.23 24.39 25.01 24.96
BMI (2.98) (2.93) ( 3.04) (3.12) ( 3.37) 377
Weight 59.87 57.98 56.90 55.83 53.81
(ke) Weight ( 7.89) (17.24) (7.83) ( 7.93) ( 8.33) 10.580%**
£ C BC B AB A
*Ep<.001

Duncan test results A<B<C<D
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Table 9. Cross-sectional analysis of male age group and BMI group (Unit: person)
BMI group Total x2
Underweight Normal Overweight Obese
Early 20s (20-24) 7( 2.3%) 123 ( 41.0%) | 73 ( 24.3%) 97 ( 32.4%) 300 (100.0%)
Late 20s (25-29) 9( 3.0%) 108 ( 36.5%) | 83 ( 28.0%) 96 ( 32.5%) 296 (100.0%)
Early 60s (60-64) 0( 0.0%) 15 ( 18.8%) | 24 ( 30.0%) 41 ( 51.2%) 80 (100.0%)
g?flfp Late 60s (65-69) 2( 3.5%) 15 ( 26.3%) | 14 ( 24.6%) 26 ( 45.6%) 57 (100.0%) 30.912%
Early 70s (70-74) 3( 22%) 39 ( 28.3%) | 36 ( 26.1%) 60 ( 43.5%) 138 (100.0%) '
Late 70s (75-79) 3( 2.3%) 43 ( 32.6%) | 32 ( 24.2%) 54 ( 40.9%) 132 (100.0%)
Early 80s (80-85) 4( 3.1%) 42 (133.1%) | 41 ( 32.3%) 40 ( 31.5%) 127 (100.0%)
Total 28 ( 2.5%) | 385 ( 34.1%) | 303 ( 26.8%) | 414 ( 36.6%) | 1,130 (100.0%)
*p<.05
Light shade: Frequency more than 30% / Dark shade: Frequency more than 40%
Table 10. Cross-sectional analysis of female age group and BMI group (Unit: person)
BMI group Total 2
otal
Underweight Normal Overweight Obese r
Early 20s (20-24) | 55 ( 15.7%) | 214 ( 61.0%) | 53 ( 15.1%) 29 ( 8.3%) 351 (100.0%)
Late 20s (25-29) | 42 ( 14.0%) | 172 ( 57.5%) | 60 ( 20.1%) 25 ( 8.4%) 299 (100.0%)
Early 60s (60-64) 0( 0.0%) 26 ( 19.7%) | 38 ( 28.8%) 68 ( 51.5%) 132 (100.0%)
g/?flfp Late 60s (65-69) 0( 0.0%) 19 ( 23.8%) | 20 ( 25.0%) 41 ( 51.2%) 80 (100.0%) 379,403 %%+
Early 70s (70-74) 2( 1.6%) 34 (126.6%) | 29 ( 22.7%) 63 ( 49.2%) 128 (100.0%) ’
Late 70s (75-79) 3( 25%) 25 ( 21.0%) | 27 ( 22.7%) 64 ( 53.8%) 119 (100.0%)
Early 80s (80-85) 4( 3.1%) 30 (1 22.9%) | 28 ( 21.4%) 69 ( 52.7%) 131 (100.0%)
Total 106 ( 8.5%) | 520 ( 41.9%) | 255 (20.6%) | 359 ( 29.0%) | 1,240 (100.0%)
*¥p<.001

Dark shade: Frequency more than 40%

S BPou, y#H e He BE AR 170 WC A ZEFES & drh v g A, AE
23 715 80cm ©] HIRFE Q1o 27} 76.5~89.1% L 8} & 2594 WHR 7|5 H9H1 =7} 82.5-91.3%Z 90.0%
3o, eyt BRnvte g BRyEs o4 & g £ WAV 25 X VXA e e 5 A
(Table 12). S HLATH(Table 13). 4143 9] 3¢ WHR o4 718

el A7E FHsle] AHEH WCE |83t T Z-g3le] 085 oS v|wto ® R3S ), 20t)e] F
A v A YS o, 2000] B g A |l AP TFo] ZF2F WHR 712 A9l 94.9%, 90.6%
o] Uthrrt 4o 2 BREE W IRk A9 A4 FEs it Y-S & 5 e o9k vk &
ol wh2 zpol7} vrefub, 53] I H) e o T E A TF )4 WHR 7]E H]7HE 9]0

doll A A& F449 vk o] YehgTh 86.4~97.7%7F HE-E8ro 23 A 2] tjRE o] |z} £

FHRIe 2 ERE S & 5 UTK(Table 14).
3) ¥OEY H49 WHREIE Hulol AxE e, ddolsddd td =
@ e] 749 WHR 24 7158 #8351 090 o135 glo] Bl&=A HIvkS B S o 20t= HU B
HREo 2 R39S w, 20244 L5 87.3%, 25~ 2941 tokrrE Ak 9o B sl E35] 20t oA 7%
Ia2 78.0%7F e w BREe] 200 Futew 2 ERREe] vlgo] As] A2 S o < Aok =Y
T 7T Sol=u TRl = by A A 7 dd B BE AR A gt
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Table 11. Cross-sectional analysis of male age group and WC group (Unit: person)
WC grou
grotp Total xz
Normal Obese

Early 20s (20-24) 267 ( 89.0%) 33 ( 11.0%) 300 (100.0%)
Late 20s (25-29) 238 ( 80.4%) 58 ( 19.6%) 296 (100.0%)
Early 60s (60-64) 51 ( 63.7%) 29 ( 36.3%) 80 (100.0%)
Age Late 60s (65-69) 31 ( 54.4%) 26 ( 45.6%) 57 (100.0%)

group 136.225%**
Early 70s (70-74) 67 ( 48.6%) 71 ( 51.4%) 138 (100.0%)
Late 70s (75-79) 68 ( 51.5%) 64 ( 48.5%) 132 (100.0%)
Early 80s (80-85) 69 ( 54.3%) 58 ( 45.7%) 127 (100.0%)
Total 791 ( 70.0%) 339 ( 30.0%) 1,130 (100.0%)

*xkp< 001

Light shade: Frequency more than 50% / Dark shade: Frequency more than 80%

Table 12. Cross-sectional analysis of female age group and WC group (Unit: person)
WC grou
grotp Total xz
Normal Obese
Early 20s (20-24) 322 ( 91.7%) 29 (- 8.3%) 351 (100.0%)
Late 20s (25-29) 257 ( 86.0%) 42 ( 14.0%) 299 (100.0%)
Early 60s (60-64) 31 ( 23.5%) 101 ( 76.5%) 132 (100.0%)
Age Late 60s (65-69) 18 ( 22.5%) 62 ( 77.5%) 80 (100.0%)
group 654.652%***
Early 70s (70-74) 2 ( 17.2%) 106 ( 82.8%) 128 (100.0%)
Late 70s (75-79) 13 ( 10.9%) 106 ( 89.1%) 119 (100.0%)
Early 80s (80-85) 17 ( 13.0%) 114 ( 87.0%) 131 (100.0%)
Total 680 ( 54.8%) 560 ( 45.2%) 1,240 (100.0%)
*xkp< 00

Light shade: Frequency more than 50% / Dark shade: Frequency more than 80%

HERHRo 2 BREW, 53] AHFAHRT o442 4 67.9%7} -3} THTable 15). wekA] 20th wko 2 7+
oA B =2 Wt veRdt) =3k Wee] 3k 5 200 Xuk vwste] B BRu|Rke] ko] v}
o]g-sted MRS BRIUS wf IFFA ] A5 ke ERS & 7 it o] 9 vlarste] Ao Ag- BE
olfe] Ao R EFRENS Y WHR 71&ES 4 &8 7 AP A E] 78.9~88.4%7F HlThE 9ol &&t wlelA
S+ ko HRke 2 R/ EAT o= WL slElE 200 2 = vl ste] F41g BiRke] A o] sl
# 24 U o] g o 2H tiidRte] A= ERstth o349 A4 200 F AE Lol 72 92.0%,
2}o) 5 Hkd & = 17) Wi LE Ao BRn| S 3} 85.3%7F WHIR ¥ 9712 A 4 9lel| &3t o, B
23718 7FsA 0] Uths AL <JnshH, weha] a3 I} w7 A 2 200 A gk H]Eﬂé}@ Fhlo g A4
Ze] BRuw AP EA S QM= S EdE te EFug G gfo] Frlshs A 02 vEhsith 1% 94
AASH Gl gt vI2H FHsh= Zlo] v IH o] 749 RE d# ¥ tho] WHIR 712 HTHH 9]0] 87.9~
A EAS Z NPT F UL Ao E AlEH 95.0% X3t A S EF0RF A FS JERITH(Ta-
ble 16).

4) POEY L2 WHR EI= P F3hste] AW EAS W, WHR <A ohE F

WHR-Z 7]¢] gt 518] €] v|&S Vel = X F24 A4 HeER] 9=l WC, WHR PHE7 1R 2 20t Lol A
e 25 0.50 oS 71E o 2 vRkS BRSit 200 = g0l O HIvke] Rlmrt =ou) WA o BF
ol A F ABagel 2 A 77.7%, Uo7 SR EREIeH, A= o)of v
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Table 13. Cross-sectional analysis of male age group and WHR group (Unit: person)
WHR grou
£rotp Total xz
Normal Obese
Early 20s (20-24) 262 ( 87.3%) 38 ( 12.7%) 300 (100.0%)
Late 20s (25-29) 231 ( 78.0%) 65 ( 22.0%) 296 (100.0%)
Early 60s (60-64) 10 ( 12.5%) 70 ( 87.5%) 80 (100.0%)
Age Late 60s (65-69) 10 ( 17.5%) 47 ( 82.5%) 57 (100.0%)
group 579.153%**
Early 70s (70-74) 12( 8.7%) 126 ( 91.3%) 138 (100.0%)
Late 70s (75-79) 15 ( 11.4%) 117 ( 88.6%) 132 (100.0%)
Early 80s (80-85) 14 ( 11.0%) 113 ( 89.0%) 127 (100.0%)
Total 554 ( 49.0%) 576 ( 51.2%) 1,130 (100.0%)
*xkp< 001
Light shade: Frequency more than 50% / Dark shade: Frequency more than 80%
Table 14. Cross-sectional analysis of female age group and WHR group (Unit: person)
WHR grou
£roup Total x2
Normal Obese
Early 20s (20-24) 333 ( 94.9%) 18 ( 5.1%) 351 (100.0%)
Late 20s (25-29) 271 ( 90.6%) 28 (1 9.4%) 299 (100.0%)
Early 60s (60-64) 18 ( 13.6%) 114 ( 86.4%) 132 (100.0%)
Age Late 60s (65-69) 5( 63%) 75 ( 93.8%) 80 (100.0%)
group 935.139%**
Early 70s (70-74) 6( 4.7%) 122 ( 95.3%) 128 (100.0%)
Late 70s (75-79) 5( 42%) 114 ( 95.8%) 119 (100.0%)
Early 80s (80-85) 3( 23%) 129 ( 97.7%) 132 (100.0%)
Total 641 ( 51.7%) 599 ( 48.3%) 1,240 (100.0%)
#Hip< 001

Dark shade: Frequency more than 80%
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=39 ¥& T 719 g s2lEd 9] BlES vER
£ WHR, WHRE ARS-8F uff 7] 2 104 LEh= 7
AAE FA|sl] B& H 33k Hajo] 7Fsd o= A}
g9,
7 %%ﬂl% o]-&-3F X5=¢1 BMI] A%, 28
0~40%7 o] H|vto=
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Table 15. Cross-sectional analysis of male age group and WHtR group

(Unit: person)

WHItR group 3
Total X
Normal Obese
Early 20s (20-24) 233 ( 77.7%) 67 ( 22.3%) 300 (100.0%)
Late 20s (25-29) 201 ( 67.9%) 95 ( 32.1%) 296 (100.0%)
Early 60s (60-64) 15 ( 18.8%) 65 ( 81.3%) 80 (100.0%)
Age Late 60s (65-69) 12 ( 21.1%) 45 ( 78.9%) 57 (100.0%)
group 387.512%**
Early 70s (70-74) 16 ( 11.6%) 122 ( 88.4%) 138 (100.0%)
Late 70s (75-79) 21 ( 15.9%) 111 ( 84.1%) 132 (100.0%)
Early 80s (80-85) 16 ( 12.6%) 111 ( 87.4%) 127 (100.0%)
Total 514 ( 49.0%) 616 ( 51.0%) 1,130 (100.0%)
**kp<.001

Light shade: Frequency more than 50% / Dark shade: Frequency more than 80%

Table 16. Cross-sectional analysis of female age group and WHtR group

(Unit: person)

WHItR group 2
Total x
Normal Obese
Early 20s (20-24) 323 ( 92.0%) 28 ( 8.0%) 351 (100.0%)
Late 20s (25-29) 255 ( 85.3%) 44 ( 14.7%) 299 (100.0%)
Early 60s (60-64) 16 ( 12.1%) 116 ( 87.9%) 132 (100.0%)
Age Late 60s (65-69) 4( 5.0%) 76 ( 95.0%) 80 (100.0%)
group 832.570***
Early 70s (70-74) 7( 5.5%) 120 ( 94.5%) 127 (100.0%)
Late 70s (75-79) 8( 6.7%) 111 ( 93.3%) 119 (100.0%)
Early 80s (80-85) 7( 53%) 125 ( 94.7%) 132 (100.0%)
Total 620 (50.0%) 620 ( 50.0%) 1,240 (100.0%)
**Ep<.001

Dark shade: Frequency more than 80%
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