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FAT THICKNESS DISTRIBUTION IN JAPANESE WOMEN
—A COMPARATIVE STUDY BETWEEN
YOUNG AND MIDDLE-AGED JAPANESE WOMEN-—

A FT, BN By
Hideko SAITO, Teruko TAMURA

Abstract

The purpose of this study was to clarify the difference in fat thickness distribution between Japanese women in
their twenties and these in their forties. »

The subjects consisted of 15 young women (average age 23.2 years) and 15 middle-aged women (average age 45.3
years). The fat thickness of the subjects at 30 different points on the body were measured with a B-mode ultrasonic
device. As a reference, anthropometric measurements were investigated using the martin method. The fat thickness
data obtained were analyzed by using two different multiple statistical analyses, that is a principal component analysis
and a distinction analysis.

As a result of the principal component analysis, the first component was interpreted as a size factor which
explained the amount of total body fat, second and third components were two shape factors, which explained
contrast between the amount of fat at the trunk and the at the lower extremity, and that at the upper extremity and at
the lower extremity, respectively. The middle-aged group had a larger first component score and smaller second
component score, which means that the middle-aged group had thicker fat as a whole, but less fat in the lower
extremities, such as the buttocks and medial thigh compared to the trunk. This tendency of fat distribution in the
middle-aged group was also supported by the results of the anthropometric measurement. It was found by using the
distinction analysis method that the umbilicus and the loin were the most useful measuring points for characterizing
the differences in fat thickness distribution between the two age groups.
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Tablel Anthropometric characteristics of the subjects

Parameters Unit Young Middle-aged

Mean S.D. Mean S.D.
Height cm 158.6 4.9 157.3 54
Cervical height cm 133.1 4.9 131.7 44
Bust height cm 112.3 4.1 109.7 4.5
Waist height cm 96.1 3.8 94.2 3.8
Abdomen height cm 89.5 35 88.1 3.6
Hip height cm 78.1 4.3 75.3 3.4
Crotch height cm 70.6 3.6 68.5 3.8
Armscye breadth cm 11.0 1.0 11.5 1.1
Bust depth cm 20.6 1.3 22.2 21
Waist depth cm 16.5 0.8 19.8 2.7
Abdomen depth cm 19.8 14 22.5 2.5
Hip depth cm 20.3 0.8 21.8 2.2
Biacromial breadth cm 36.6 1.6 36.8 1.6
Bust breadth cm 27.0 1.2 28.2 1.9
Waist breadth cm 22.8 1.1 25.2 2.3
Abdomen breadth cm 28.3 1.9 30.5 2.8
Hip breadth cm 31.9 1.3 32.9 0.9
Neck-base girth cm 37.7 1.3 38.8 1.8
Armscye girth cm 38.2 2.4 40.1 3.9
Upper arm girth cm 26.7 1.9 29.4 3.2
Bust girth cm 83.8 35 88.8 6.7
Waist girth cm 64.1 3.2 72.8 7.2
Abdomen girth cm 79.4 4.2 88.6 6.2
Hip girth cm 90.4 3.1 92.5 5.6
Thigh girth cm 52.0 25 534 2.9
Knee girth cm 34.7 3.2 35.1 1.7
Calf girth cm 34.1 1.8 34.5 2.5
Weight kg 50.3 4.8 55.6 1.3
Body surface area m? 1.5 0.1 1.5 0.1
Body mass index kg/m’ 20.0 1:3 22.5 2.8
Age Years 232 1.8 45.3 4.5
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Table 2 Analysis of the variance for anthropometric
characteristics of the subjects

Factor of variation D.F.* F value
Age 1 65.37 *x*
Subjects 14 12.04 *x*
Parameters 29 6041.91 =*x
AXB 14 30.91 *x*
AXC 29 8.48 *x*
BXC 406 0.99
Error 406

D egree of freedom.
*% are significant at p=0.01.
A:Age, B:Subjects, C:Parameters
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Table 3 Mean and standard deviation of the subcutaneous

fat thickness on each measurement point

No. Measurement points Young Middle—aged

Mean S.D. Mean S.D.

1 Anterior neck 2.5 0.9 2.7 0.6
2 Anterior axilla 6.3 1.9 8.7 2.6
3 Bust 21.3 7.8 215 8.0
4 Inframammary 6.2 1.9 10.1 4.1
5 Xiphoid process 7.6 3.6 14.4 6.6
6 Umbilicus 13.0 103 26.1 8.3
7 Lower umbilicus 17.9 9.2 26.0 9.2
8 Anterior thigh 8.8 2.2 11.3 2.1
9 Knee 7.4 2.0 9.8 3.7
10 Lateral forearm 4.3 1.2 4.1 0.9
11 Axilla 8.3 3.0 11.9 4.3
12 Lateral chest 5.9 2.3 8.9 34
13 Lateral waist 10.1 33 13.1 4.0
14 lliac crest 5.6 2.2 8.8 3.4
15 Trochanter 5.8 2.1 8.5 31
16 Medial thigh 10.8 2.0 18.3 5.4
17 Medial knee 7.9 2.4 15.6 5.4
18 Medial leg 6.7 1.8 7.9 2.2
19 Triceps 10.3 2.1 12.8 3.4
20 Posterior axilla 6.7 1.3 9.7 2.9
21 Medical part of scapular 5.1 14 6.4 1.6
22 Subscapular 5.5 1.4 7.0 3.0
23 Posterior waist 10.4 2.7 10.5 2:2
24 Loins 7.6 1.4 16.7 11.1
25 Buttocks 24.3 3.3 24.4 5.0
26 Infragluteal region 23.2 3.8 21.0 4.7
27 Posterior thigh 17.5 4.3 15.1 5.6
28 Lower posterior thigh 7.9 1.7 8.1 2.3
29 Poples 3.9 0.9 4.9 1.5
30 Posterior leg 5.1 0.9 5.3 1.1

Table 4 Analysis of the variance for

the subcutaneous fat thickness

Factor of variation D.F.” F value
Age 1 116.39 %%
Subjects 14 6.60 *x
Measurement points 29 65.20 *x%
AXB 14 0.28 **
AXC 29 5.74 *x
BXC 406 0.98
Error 406

a)Degree of freedom.
*% are significant at p=0.01.

A:Age, B:Subjects, C:Measurement points
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Fig.1 Distribution of the subcutaneous fat thickness at measurement points
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Table 5 Result of principal component analysis

Measurement Factor Loading

I PC I PC mPC
Xiphoid process L. 0.87 -0.17 0.12
Inframammary 0.87 =0.12 0.07
Lateral chest -0.11 -0.09
Lower umbilicus -0.10 -0.03
lliac crest -0.14 -0.03
Subscapular -0.14 -0.12
Posterior waist 0.24 -0.28
Triceps 0.03 -0.25
Anterior thigh 0.41 0.20
Medial leg 0.04 0.13
Medial thigh 0.05 064
Buttocks 037 052
Lateral forearm 0.07 - ~0.72
Posterior leg \ 0.13
Infrgluteal region -0.12
Posterior thigh -0.22
Bust —0.35
Total Variance 0.3896  0.1286  0.0961
Cumulative Variance 0.3896  0.5182  0.6143
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Table 6 Result of the distinction analysis

Subject True group Age  Function value  Distinction group

24 Middle  41.0 -20.67 Middle
30 Middle 44.9 -20.54 Middle
26 Middle 43.4 =17.55 Middle
23 Middle 40.5 -16.92 Middle
27 Middle  47.9 -15.52 Middle
19 Middle  40.7 -15.40 Middle
20 Middle  52.1 -13.60 Middle
25 Middle 44.1 -12.69 Middle
17 Middle  53.8 -11.65 Middle
28 Middle  41.7 -11.09 Middle
22 Middle  50.7 -10.39 Middle
21 Middle 46.8 -10.20 Middle
18 Middle  49.0 -9.29 Middle
29 Middle 42.4 -6.69 Middle
16 Middle  40.2 -5.15 Middle
2 Young 22.1 5.39 Young
3 Young 223 6.10 Young
4 Young  23.9 6.38 Young
8 Young 21.9 6.45 Young
1 Young 24.3 11.64 Young
10 Young  22.6 12.36 Young
13 Young  26.8 12.38 Young
5 Young 22.4 12.94 Young
15 Young 27.5 13.84 Young
12 Young 21.6 14.14 Young
11 Young 21.9 14.23 Young
14 Young 22.4 17.56 Young
6 Young 21.8 18.67 Young
9 Young 22,3 22.06 Young
7 Young 24.2 23.21 Young
8 7
Tr 6
6 | Middle Young
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