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Abstract : The purpose of this study is to analyze the lower body shape of varus-typed elderly women. This study inten-
tionally collected elderly women at age 65 years or older who seemed to have a lower body shape of varus-type, and the
data of 100 women were used for final analysis. The results are as follows. Elderly women with a lower body shape of
varus-type were shorter than regular elderly women and had small circumference and weak lower body. To classify the
body shapes, factor analysis was conducted which drew a total of 3 factors, with 74.11% of accumulative variance. Cluster
analysis was performed according to factor analysis and the body shapes were divided into 3 types. Type 1 was a body
shape with the most severe varus-type that had small measured values of height and the highest BMI. Type 2 was a group
of women with a large build with a relatively small tendency of varus-type. Type 3 was a group of women who were not
obese, had long lower bodies, and varus-type with small circumference, which were similar to Type 1. Therefore, this
study on the body shape is expected to be used as a basic data for the development of the clothes for straightening the

varus-typed lower body shape in the future.
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Table 1. Direct measurement items
Category No. Item Category No. Item
1 Stature 12 Waist circumference(Omphalion)
2 Waist height(Omphalion) 13 Hip circumference
Height 3 Hip height 14 Thigh circumference
Circumference
4 Crotch height 15 Knee circumference
5 Knee height 16 Calf circumference
6 Outside leg length 17 Ankle circumference
7 Outside leg surface length(Left) 18 Waist breadth(Omphalion)
Length 8 Outside leg surface length(Right) Width 19 Hip width
9 Inside leg surface length(Left) 20 Between knee width
10 Inside leg surface length(Right) Depth 21 Waist depth(Omphalion)
Weight 11 Weight 22 Hip depth

Table 2. Base point and line for indirect measures

Category No.

Item

Crotch
Midpatella

. Medial malleous
Measurement point

The outermost point of the leg

The outermost point of the hip

® Q@ @ © 6 8 & ©

Measurement line

® & ©

The line from crotch to midpatella

The line from midpatella to medial malleous

The line from crotch to medial malleous
Horizontal line passing through medial malleous
Vertical line through the outermost point of the leg

Vertical line through the outermost point of the hip
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Table 3. Indirect measurement items
Category Item
@ Angle between thigh and shin(Right)
® Angle between thigh and shin(Left)
Angle
© Inclined angle of midpatella(Right)
@ Inclined angle of midpatella(Left)
@ Outermost Horizontal distance of leg
Horizontal distance between outermost point of leg and medial malleous(Right)
Length © Horizontal distance between outermost point of leg and medial malleous(Left)
(D) Horizontal distance between outermost point of leg and outermost point of hip(Right)
® Horizontal distance between outermost point of leg and outermost point of hip(Left)
® Height difference of right and left outermost point of hip
Index BMI

Difference of both outside leg surface length

Calculated value

Difference of both inside leg surface length

Image
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Table 4. Descriptive statistics of direct measures (unit: cm)
Normal(n=179) Varus-type(n=100)
No. Item t
M SD M SD
1 Stature 151.4 49 146.8 5.1 9.06
2 Waist height(Omphalion) 86.9 4.1 82.9 44 9.17""
3 Hip height 742 3.6 67.5 48 14.03"
4 Crotch height 66.6 29 612 35 1530
5 Knee height 39.1 2.0 374 23 743"
6 Outside leg length 92.4 3.8 87.0 44 1223
7 Outside leg surface length(Left) - 83.1 44 -
8 Outside leg surface length(Right) - 82.9 44 -
9 Inside leg surface length(Left) - 59.9 33 -
10 Inside leg surface length(Right) - 59.8 3.0 -
11 Weight(kg) 57.7 9.0 56.3 75 1.83
12 Waist circumference(Omphalion) 90.3 9.2 91.7 8.7 -1.62
13 Hip circumference 92.8 6.0 929 49 -0.27
14 Thigh circumference 534 4.1 516 38 470"
15 Knee circumference 34.5 2.6 34.1 2.6 1.63
16 Calf circumference 332 2.4 327 24 201"
17 Ankle circumference 237 14 249 1.6 741"
18 Waist breadth(Omphalion) 30.3 2.7 29.5 2.6 321"
19 Hip width 322 17 31.7 17 294"
20 Between knee width - 43 1.7 -
21 Waist depth(Omphalion) 235 34 232 2.7 1.19
2 Hip depth 226 27 249 3.0 745"
p<.05, Tp<01, p<L.001
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Table 5. Descriptive statistics of indirect measures
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(unit: °, cm, N=100)

No. Item M SD
1 Angle between thigh and shin(Right) : @ 1459 6.7
2 Angle between thigh and shin(Left) : ® 145.6 6.2
3 Inclined angle of midpatella(Right) : © 15.8 3.1
4 Inclined angle of midpatella(Left) : @ 16.1 2.8
5 Outermost Horizontal distance of leg : @ 27.8 29
6 Horizontal distance between outermost point of leg and medial malleous(Right) : 13.8 1.5
7 Horizontal distance between outermost point of leg and medial malleous(Left) : © 14.0 1.6
8 Horizontal distance between outermost point of leg and outermost point of hip(Right) : © 43 14
9 Horizontal distance between outermost point of leg and outermost point of hip(Left) : € 44 1.5
10 Height difference of right and left outermost point of hip : @ 22 1.6
11 BMI 26.1 2.8
12 Difference of both outside leg surface length 0.8 0.8
13 Difference of both inside leg surface length 0.7 0.8
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Table 6. Factor analysis of compositions for lower body shape of the varus-type

Factor
Category Item N 3 3
Weight 928
BMI 926
Waist circumference(Omphalion) .842
Hip circumference .839
Waist depth(Omphalion) .836
Waist breadth(Omphalion) .826
Obesity factor
Hip depth .810
Calf circumference 792
Thigh circumference 746
Knee circumference 704
Hip width 617
Ankle circumference .608
Waist height(Omphalion) 952
Outside leg surface length(Right) 929
Outside leg surface length(Left) 925
Inside leg surface length(Right) 909
Height and Outside leg length 906
length factor Inside leg surface length(Left) .892
Crotch height .856
Stature 810
Knee height 748
Hip height .608
Outermost Horizontal distance of leg 912
Inclined angle of midpatella(Left) .882
Horizontal distance between outermost point of leg and medial malleous(Right) .856
Angle between thigh and shin(Right) .852
Varus-typed 4 jo1e between thigh and shin(Left) 841
lower body
shape factor Inclined angle of midpatella(Right) .840
Horizontal distance between outermost point of leg and medial malleous(Left) .823
Between knee width .796
Horizontal distance between outermost point of leg and outermost point of hip(Right) -.780
Horizontal distance between outermost point of leg and outermost point of hip(Left) -.703
Eigenvalue 8.25 8.22 7.25
Contribution proportion (%) 25.78 25.69 22.64
Cumulative contribution proportion (%) 25.78 51.47 74.11
Cronbach’s a .92 96 .81
Al et webd f382e AlFe] 2 HeluA 25 o & <] X Fgtolzt &+ 9
3, Uivks A g 4lek Jdelqinh Table 82 ZHHSH = I o 2k
T3S 1008 F 2080 7 22 EXE vehldlen, 5l QHEIAE Aot} A S5l e F9E 2k
i Age 77342 F913 vssEiih /@3S v &9 A A o], dol, 28, uv], 7 e FFM 79 X
of mlal shkilEdet FA T Bink= A" adle] Hagtol FelxE Hepllth
7P Aken Zole} zolghE a19 g2 itk A f Eo|FE FoMeE ol §1 b Aol 7P =4 v
@32 HRE=7E WAL FoqHEo] am, £ 13} fAksIAl Wikt B FEF 7P =3, vl R 7193, 914 o3tk
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Table 7. The result of cluster analysis of factor scores by lower body of varus-type (N=100)

Factor Factor contents Group
1 (n=37) 2 (n=43) 3 (n=20)
. 0.37 031 -1.36
1 Obesity factor @ @ ®) 42.37
. -0.78 0.54 0.27
2 Height and length factor () @ @ 28.54
. 0.46 -0.48 0.19
3 Determining the varus-typed lower body shape factor @ (b) @ 11.24
***pS.OOl, Group by Duncan test : a>b
Table 8. The result of ANOVA by the classified group on the direct measures (unit: cm, N=100)
Measurement item Group F
1 (n=37) 2 (n=43) 3 (n=20)
Stature 144.15 (b) 149.87 (a) 14491 (b) 1930
Waist height(Omphalion) 79.55 (b) 8531 (a) 83.80 (a) 27.00"
Hip height 65.39 (b) 69.81 (a) 66.58 (b) 10.92™
Crotch height 59.02 (c) 63.18 (a) 61.04 (b) 19.05"
Knee height 36.26 (b) 3847 (a) 37.31 (b) 1145
Outside leg length 83.68 (b) 89.22 (a) 88.34 (a) 24.85"
Outside leg surface length(Left) 79.94 (b) 85.02 (a) 84.80 (a) 2140
Outside leg surface length(Right) 79.70 (b) 84.96 (a) 84.57 (a) 23.18"™
Inside leg surface length(Left) 57.84 (c) 61.79 (a) 53.69 (b) 2047
Inside leg surface length(Right) 5779 (c) 61.47 (a) 59.69 (b) 2032
Weight(kg) 57.14 (a) 59.77 (a) 47.46 (b) 30.10™"
Waist circumference(Omphalion) 94.28 (a) 94.19 (a) 81.57 (b) 2576
Hip circumference 93.61 (a) 94.34 (a) 88.67 (b) 171
Thigh circumference 52.15 (a) 52.62 (a) 48.46 (b) 1045
Knee circumference 34.65 (a) 3461 (a) 31.89 (b) 1081
Calf circumference 33.02 (a) 33.59 (a) 30.31 (b) 1792
Ankle circumference 25.08 (a) 2521 (a) 23.72 (b) 767"
Waist breadth(Omphalion) 29.96 (a) 30.52 (a) 26.30 (b) 3041
Hip width 31.62 (ab) 32.17 (a) 30.85 (b) 463
Between knee width 4.73 (a) 3.58 (b) 4.92 (a) 7.10"
Waist depth(Omphalion) 24.41 (a) 23.64 (a) 19.92 (b) 3040
Hip depth 26.35 (a) 25.42 (a) 20.90 (b) 39.88""

p<.05, "p<.01, ""p<.001, Group by Duncan test : a>b>c
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Table 9. The result of ANOVA by the classified group on the indirect measures (unit: °, cm, N=100)

Measurement item Group F

1 =37) 2 (n=43) 3 (n=20)

Angle between thigh and shin(Right) : @ 14199 (c) 149.17 (a) 146.14 (b) 14.89
Angle between thigh and shin(Left) : ® 14237 (¢) 14854 (a) 14538 (b) 12017
Inclined angle of midpatella(Right) : © 1744 (a) 1447 (b) 1577 (b) 10.70°
Inclined angle of midpatella(Left) : @ 1726 (a) 1494 (b) 1636 (a) .04
Outermost Horizontal distance of leg : @ 2897 (a) 2706 (b) 2724 (b) 535"
Horizontal distance between outermost point of leg and medial malleous(Right) : 1449 () 1332 (b) 1359 (b) 747"
Horizontal distance between outermost point of leg and medial malleous(Left) : © 1448 (a) 1375 (@)  13.65 (a) 2.63

Horizontal distance between outermost point of leg and outermost point of hip(Right) : ©  3.50 (c) 5.06 (a) 422 (b) 15.48"
Horizontal distance between outermost point of leg and outermost point of hip(Left) : ® 397 (b) 4.96 (a) 4.10 (b) 550"

Height difference of right and left outermost point of hip : ® 223 (a) 2.12 (a) 233 (a) 0.12
BMI 2741 (@) 2659 (a) 2255 (b) 3603
Difference of both outside leg surface length 0.69 (a) 0.78 (a) 0.34 (a) 0.47
Difference of both inside leg surface length 0.62 (b) 0.60 (b) 1.02 (a) 235

"p<.01, “'p<.001, Group by Duncan test : a>b>c

Table 10. The image of representative group

Category

Front

Side




Table 11. The image of varus-type lower body progression
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