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Body Composition and
Measurement of Subcutaneous Fat
Thickness by Ultrasonic Method
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Abstract

The purpose of this study was to obtain the basic data for a design for
comfort wear. The subjects of this study were 197 women's university stu-
dents. The characteristics of their body types and the thickness of subcuta-
neous fat at eight body sites were measured. The thickness of subcutaneous
fat was measured by both Ultrasonics and with a Skinfold Caliper. The cor-
relation between their values and the thickness of subcutaneous fat were
compared. The relationship between Rohrer Index and the subject’s self-
conception of their body was also compared. The results were as follows :

1. The measurement of thickness of subcutaneous fat at triceps and sca-
pula was a little lower, in using Skinfold Caliper method, than Ultrasonics
method because of the pressure of the caliper.

2. Correlation between percentage of fat in body and body characteristics
was high in order of chest girth ) weight > abdomen girth.

3. The thickness of subcutaneous 8 body these sites was high in order of
thigh ) triceps > scapula > abdomen ) suprailiac ) chest ) calf ) forearm. Per-
centage of body fat has a positive correlation with both average thickness of
subcutaneous fat and thickness of subcutaneous fat at triceps.

4. Rohrer Index shows a positive correlation between average thickness of
subcutaneous fat and percentage of body fat.

5. About half of subjects of this study thought that they were obese
although the data proved otherwise.
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1. triceps

J (\2 2,scapula
3.abdomen
4. suprailiac
5.chest
6. forearm

e 7. thigh

® 8. calf

Fig. 2 Measuring points of thickness
of subcutaneous fat
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Table 1. Data of body and body composition mesurement

No. of Body Body Chest Abdomen Rohrer Bdoy Fat LBM*

Age subject height weight girth girth Index Fat weight
(yrs) (cm) (kg) (cm) (cm) (%) (kg) (%)
19 18 158.5 52.1 85.5 85.3 131.3 24.4 12.8 75.6
20 43 159.5 50.2 83.1 83.6 124.2 23.6 11.9 76.4
21 58 158.9 51.2 84.4 84.9 127.7 24.2 12.5 75.8
22 41 158.7 50.1 83.1 83.8 125.0 23.6 11.9 76.5
23 24 157.7 489 82.7 81.6 125.2 23.2 11.4 76.8
24 46 155.8 46.9 81.5 80.7 124.9 24 .4 11.5 75.6
25~ 7 156.9 48.5 82.9 81.8 125.1 22.2 10.8 77.8
Mean 21.4 158.6 50.3 83.6 83.8 126.3 23.8 12.0 76.2
S.D 1.7 5.0 5.7 4.8 5.0 14.5 2.3 2.3 2.3
Range 19~ 1456~ 37.6~ 74.0~ 70.5~ 92.0~ 204~ 7.5~ 683~

31 171.4 71.2 98.0 98.6 170.9 31.7 22.6 79.6

Note) *LBM : Lean Body Mass
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Table 2, Regression equations between % Fat(Y) and characteristics of body(X)

Characteristics % Fat

of body Regression equation r P
Body height Y = 0.0004X + 23.7170 0.0008

Bdoy weight Y = 0.2198X + 12.7175 0.5512 P<0.001
Chest girth Y = 0.2669X + 1.4665 0.5514 P<0.001
Abdomen girth Y = 0.2075X + 6.3970 0.4498 P<0.001

Table 3. Thickness of subcutaneous fat at 8 sites of each age groups

(unit : mm)

Age No. Triceps Forearm Scapula Abdomen Suprailiac Chest Thigh Calf Mean
19 18 8.9 6.2 7.9 7.5 7.5 7.3 94 68 7.7
20 43 8.3 6.0 7.9 7.9 6.9 6.7 92 68 175
21 58 8.6 6.3 8.3 7.7 7.4 7.0 92 69 7.7
22 41 8.1 6.0 7.9 7.5 7.1 6.7 80 6.7 7.3
23 24 7.8 5.7 7.4 7.5 6.9 6.4 83 6.7 7.1
24 6 9.5 6.6 7.6 7.5 6.7 7.3 91 6.7 176
25 7 6.9 5.4 7.6 6.4 6.3 6.9 84 6.7 6.8
Mean 21.4 8.3 6.1 7.9 7.6 7.1 6.8 88 68 174
S.D. 1.7 2.1 1.2 1.9 2.0 1.7 1.5 2.1 1.1 1.1
Range 19~ 5.3~ 50~ 5.0~ 5.0~ 50~ 50~ 50~ 50~ 55~
31 15.3 12.7 16.8 16.3 13.0 12.3 157 11.8 11.8
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% Fat = 0.9498 X The thickness of
subcutaneous fat at the
triceps(mm) + 15.8694
(PL0.001)
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% Fat = 0.4006 X mean thickness

Table 4. Regression equations between
% Fat(Y) and thickness of
subcutaneous fat(X) at 8 sites

Measuring % Fat

sites Regression equation r P
Triceps Y=0.9498X+15.8694 0.8813 P{0.001
Forearm |Y=0.7689X+19.1005 0.3970 PX0.001
Scapula Y=0.5732X+19.2288 0.4796 P{0.001
Abdomen |Y=0.4985x+199812 04407 P{0.001
Suprailiac |Y=1.0322X+16.4335 0.7699 0.001
Chest Y=0.7477X+18.6669 04918 PX0.001
Thigh Y=0.3764X+20.4556 0.3453 P{0.001
Calf Y=0.7362X+18.7865 0.3626 P<0.001

of subcutaneous fat(mm)
=2.0818 (P0.001)
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[ v=0.4006x-2.0818
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Table 5 Correlation between Réhrer Index and self conceptions

(unit : number(%)]
) Self conceptions
Rohrer 1 2 3 4 Total
Index Lean type Normal type A little Very much
fat type fat type
1 90~115 25 (12.8) 17 (8.6) 3 (1.5) 45 (22.8)
2 116~145 3 (1.5) 63 (32.0) 54 (27.4) 15 (7.6) 135 (68.5)
3 146~160 2 (1.0) 2 (1.0 9 (4.6) 13 (6.6)
4 160~ 4 (2.0) 4 (2.0)
Total 28 (14.2) 82 (41.6) 59 (30.0) 28 (14.2) 197 (100)
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