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The purpose of this study was to investigate the ethnic differences in the body composition,
thickness of subcutaneous fat and muscle between Japanese and American white females.
Thirty-six Japanese (aged 20-30 years) and 42 American white females (aged 20-29 years)
served as subjects. Percentage of fat weight (%fat) and fat free weight (FFW) were assessed
by hydrostatic weighing. Subcutaneous fat and muscle thickness were measured by using B-
scan ultrasound equipment with a 5SMHz transducer at eight sites: forearm, biceps, triceps,
subscapular, abdomen, quadriceps, hamstrings and posterior calf. There were no significant
differences in %fat between Japanese and American subjects. However, American subjects
had significantly higher values in FFW compared to Japanese. The Americans showed higher
muscle thickness than Japanese at every site and higher fat thickness of biceps, triceps and
hamstrings compared to Japanese subjects. For fat thickness at the abdomen, however,
Japanese indicated siginificantly higher values than American. In both Japanese and Amer-
icans, relative values of fat weight (FW) and FFW per unit of height? were significantly related
to each of the sum of fat and muscle thicknesses obtained from every measurement site
respectively. There were no differences in fat thickness at a given FW/height? between
Japanese and Americans. However, Americans showed higher values in muscle thickness than
Japanese even at the Same level of FEFW/height?. Therefore although ethnic differences in fat
and muscle thickness are related to that of FW and FFW respectively, Americans are superior
to Japanese in muscle development. There were no significant differences in upper/lower

- extremity ratio of fat and muscle thickness between Japanese and Americans. However,
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Americans showed significantly higher values in upper extremity/trunk and lower extremity/

trunk ratios of fat thickness compared to Japanese. Japanese had significanely higher values

in upper extremity/trunk and lower extremity/trunk ratios of muscle thickness than Amer-

icans.

There results indicate that there are differences in the anatomical distribution or

patterning of fat and muscle between Japanese and Americans.

(Ann. Physiol. Anthrop. 11(1) : 29-35,1992)
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Fig.1 Cross-sectional drawing (left) and correspond-
ing ultrasound images for the posterior upper
arm (top), abdomen (middle) and anterior thigh
(bottom).
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Table1l Comparison of Japanese and American females in body composition.

Ht:cm Wt: kg %Fat: % FFW/Ht:kg/m
Japanese 158.5(5.1)’1 49.1(4.5)-] 22.1(3.5) 24.1(1.8)-]
a a a
American  166.06.7-  57.9(7.94 21441  27.3(2.6)
Mean(+SD) a: p<0.001
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Fig.2 Relationships between FW/Ht? and subcutane- Abdomen o
ous fat (upper) and between FFW/Ht* and thighamt | oeSRzogeee a—a
muscle thickness (lower). Solid and broken lines Thigh pos. \\9— a
are regression lines of Japanese and Americans, Calt 'b_—b

respectively. Values of subcutaneous fat and
muscle thickness are sum of every measurement
site.

Fig.3 Comparison of Japanese (—@—) and American
(---O---) females in subcutaneous fat (upper)
and muscle thickness (lower) at each mesure-
ment site. Values are means £ SD.

Table 2 Comparison of upper/lower extremity, upper/trunk and lower
extremity/trunk ratios in subcutaneous fat and muscle thihkness

between Japanese and American females.

Subcutaneous fat

Upper/Lower Upper/Trunk Lower/Trunk
Japanese 0.63(0.14) 0.69(0.21) 1.16(0.41)
a b
American 0.67(0.13) 0.96(0.30)- 1.49(0.59)0
Muscle
Upper/Lower Upper/Trunk Lower/Trunk
Japanese 0.38(0.04) 2.51(0.43) 6.71(0.94)
b a
American 0.39(0.05) 2.22(0.37)- 5.67(0.95)-
Mean(+ND) a:p<0.00l b:p<0.01
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