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Abstract. The purpose of this study was to determine
differences in body size, composition and structure
between three somatotypes of Japanese college-aged
women. The study sample consisted of 30 sedentary
female college students between 18 and 20 years of age.
Ten subjects had an endomorphic ectomorph
somatotype (mean weight 41.95 kg), 10 had an
endomorph-ectomorph somatotype (mean weight 47.12
kg) and the remaining subjects had a mesomorphic
endomorph somatotype (mean weight 55.37 kg). The
mean heights for these groups did not differ significant-
ly. The mesomorphic endomorph group had a higher
gross weight and a higher percentage of all adipose
variables than the other two groups, though these
measurements were not significantly different between
the endomorph-ectomorph and the endomorphic
ectomorph groups. The mean lean body weight (LBW)
for the mesomorphic endomorph group was significantly
larger than that of the other two groups. The
endomorph-ectomorph group had the next largest LBW,
and the mean for the endomorphic ectomorph group was
significantly smaller than that of the other two groups.
Inversely, mean values of LBW/weight(WT), LBW/
total adipose tissue weight (TATW) ratio and total body
water/WT were significantly lower for the mesomor-
phic endomorph group than for the other two groups.
Furthermore, the ratios of internal adipose tissue to
weight TATW)/WT and subcutaneous adipose tissue to
IATW (SATW)/IATW did not differ significantly
between groups. In conclusion, college-aged women of
different somatotypes within the same age and height
range varied in body composition. Consequently, the
notion of a small frame is incorrect. An accurate assess-
ment of the human body’s composition may provide a
valuable insight into the ideal weight for optimal
physiologic function.

(Appl Human Sct, 15(1): 5-11, 1996)
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Introduction

Considerable research has been carried out on an-
thropometric methodology for quantifying physique
status. Body size refers to the physical magnitude of the
body in terms of its volume, mass, length, and surface
area. Body size is often categorized as short or tall,
large or small, heavy or light. On the other hand, visual
appraisal is often used to describe individuals as thin
(ectomorphy), muscular (mesomorphy), or fat (endomor-
phy). Body composition refers to the relative amounts of
body constituents such as fat, muscle, water and ash.
The evaluation of body composition provides an excel-
lent opportunity for partitioning a person’s gross size
into two major structural components - body fat and
lean body mass. Somatotype and body composition have
been examined by a number of investigators studying
the relationship between the two approaches to the
measurement of human physique. In general, Sheldon’s
endomorphy and Heath and Carter’s first component
have been found to be fairly closely associated with
body fatness (Brozek and Keys, 1951; Hunt and Barton,
1959; Damon et al, 1962; Heath and Carter, 1967,
Wilmore, 1970; Slaughter and Lohman, 1976). Mesomor-
phy and the second component, however, showed little
correlation between lean body mass and weight or
height in the same studies.

It is well known that adolescent females with differ-
ent somatotypes but who fall within the same age and
height range vary in body composition. Our previous
data (Komiya et al., 1995) revealed that when adolescent
females are grouped by body mass index (BMI), seden-
tary females with a low BMI have physique and dimen-
sional characteristics similar to active females. How-
ever, when quantified by the deuterium gxide (D,0O)
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dilution method, the absolute and relative body fat
values of active females are significantly lower than
those of sedentary females, although the body weights of
the two groups do not differ significantly. Furthermore,
active females have a higher lean body weight (LBW)
than sedentary females.

In general, modern adolescent females desire to be
slimmer and “good looking”. Adolescent females show
marked self-consciousness about having a fat body
image (Imai et al., 1994; Komiya et al., 1994). Therefore,
females of even average or less than normal weight
aspire to an even more slender appearance (Imai et al.,
1994; Komiya et al.,, 1994). The body may respond to
weight loss, low body fat levels, or under-nutrition by
defending its energy stores. Weight loss and dieting by
many adolescent females may exert powerful physiologi-
cal effects, possibly including increased food efficiency,
changes in metabolic rate and adipose tissue activity,
increased risk of health problems, and compromised
reproductive capacity.

On the other hand, excess body weight, or more
specifically excess body fat, influences the health risk
profile and increases mortality and morbidity (Hubert et
al., 1983; Simopoulos and Van Itallie, 1984). Although
large quantities of body fat are undesirable from a
health perspective, precise optimal levels of body fat or
body weight for a particular individual cannot be made.

The assessment of body composition in both individ-
uals and populations is important for both clinical inves-
tigation and medical practice. Although the body compo-
sition of Japanese adult women has been studied, few
investigations involving college-aged students (Komiya
et al, 1981b) have used hydrometry to assess body
composition, and there is little information regarding
body composition in different somatotypes of Japanese
college-aged women. The purpose of this study was to
determine differences in body size, composition and
structure between three somatotypes of Japanese
college-aged women.

Methods

Subjects. The study sample consisted of 30 sedentary
college female students between 18 and 20 years of age.
All subjects were healthy, and had not engaged in regu-
lar exercise training for at least 2 years. Ten of the
subjects were below the 10th percentile of weight for
height, while 10 were between the 10th and 25th per-
centiles of weight for height. The remaining subjects
were between the 25th and 75th percentiles of weight for
height. All measurements were carried out after a 12 - h
overnight fast. The purpose of the investigation was
fully explained to each subject, and all gave written
informed consent before commencing the study.

Anthropometric procedures. Barefoot height and

weight were obtained with an accuracy of 0.1 cm and
0.02 kg, respectively. The anthropometric dimensions
included fourteen skinfold sites, nine circumference
measurements, and two skeletal widths. All skinfold
thickness measurements were made with a Harpenden
caliper on the right side of the body. The skinfolds
measured were cheek, chin, chest (nipple), chest (lateral),
abdomen, suprailiac, triceps, scapula, back (superior),
back (inferior), thigh (anterior), thigh (posterior), knee,
and medial calf (Komiya et al., 1992b). The circumfer-
ences measured were neck, chest, waist, abdomen,
biceps relaxed, forearm, thigh, and calf. Skeletal widths
included the biepicondylar breadth of the humerus and
the biepicondylar breadth of the femur.
Somatotype procedures. Somatotype was determined
by the Heath-Carter anthropometric method (Carter,
1972). Heath and Carter (1967) modified Sheldon’s origi-
nal method, objectifying the system by using skinfolds,
circumferences, and bone widths and introducing an
M-scale (a modification of Parnell’s M.4 chart, 1954) to
redefine each somatotype and its components. The first
component refers to relative fatness, the second to the
lean body mass relative to height, and the third to the
relative linearity of the individual’s physique.
Body composition procedures. Body composition was
assessed by the D,O dilution method (Komiya et al.,
1981a; Komiya et al, 1992a; Komiya et al., 1992b). The
subjects drank 1 g D,O per kg body weight. A urine
specimen was collected before D,O administration and 3
- h after D,O ingestion. The D,O fraction of distilled
urine was then measured by infrared spectrophotometry
(Komiya et al., 1981a). Total body water (TBW) was
computed as TBW(1)=D,0 dose (g)/(urinary D,O frac-
tionX10). The overall accuracy of the TBW procedure
is reported to be 4% (Osserman et al., 1950). LBW was
calculated from TBW determinations by the Pace and
Rathbun formula (1945); LBW (kg)=TBW/0.732. Total
adipose tissue weight (TATW) was computed as weight
(kg) - LBW (kg). The average value for the 14 skinfold
sites was calculated and applied to the equation for
determination of subcutaneous adipose tissue weight
(SATW). Body surface area was calculated using the
equation of Fujimoto et al. (1968) and skin weight (SW)
was calculated from body weight using the Satake and
Ozaki equation (1991). The density of fat was taken as
0.900 g/cm?® (Fidanza et al., 1953).

SATW (g)=(average of 14 skinfolds, (cm)/2)xXBSA

(cm?) X0.900 (g/cm?®) - SW (g).

Internal adipose tissue weight (IATW) was calculated as
the difference between TATW and SATW.
Statistical analyses. Results are presented as mean *
standard deviation (S.D). Significant difference was
determined by Wilcoxon’s t-test for unpaired data after
analysis of variance. Differences with p values below
0.05 were considered significant.
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Results

Somatoplots for the three groups are shown in
Figure 1. Here the circles represent the subjects in each
of the three groups. The endomorphic ectomorph group
(A) was categorized as having ectomorphy (the third
component) dominant and endomorphy (the first compo-
nent) greater than mesomorphy (the second component).
The endomorph-ectomorph group (B) was categorized
as having the first and third components equal and the
second component lower, and the mesomorphic en-
domorph group (C) was categorized as having endomor-
phy dominant and the second component greater than
the third.

Figure 2 shows figure-scale outline drawings for the
subjects in each of the three groups.

Means of selected physical characteristics for the
subjects in the three groups are shown in Table 1 along
with “p” values and results of Wilcoxon’s t tests. The
mean heights for these groups did not differ significant-
ly. In terms of weight the mean for the mesomorphic
endomorph group (55.37kg) was significantly greater
than those for the other two groups, the mean for the
endomorph-ectomorph group (47.12 kg) was the next
greatest, and the mean for the endomorphic ectomorph
group (41.95 kg) was significantly lower than those for
the other two groups. The mean BMI for the mesomor-
phic endomorph group (21.83) was significantly higher
than those for the other two groups, the mean for the
endomorph-ectomorph group (18.74) was the next high-
est, and the mean for the endomorphic ectomorph group
(16.60) was significantly lower than those for the other
two groups. The mean skeletal width and abdomen-to-
hip ratio (WHR) for the mesomorphic endomorph group
were larger than those for the other two groups, but did
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Fig. 1 Somatoplots of the subjects.
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Fig. 2 Series of line-drawings of the subjects.

not differ significantly from each other. A sample group
of the subjects were approximately the same age at
menarche. However, 309% of the endomorphic ectomor-
ph group reported irregular cycles. Changes in body
weight between the ages of 12 and 18 years were signifi-
cantly less common in the endomorphic ectomorph
group (+4.1 kg) than in the other two groups.

Table 2 shows the mean circumference measure-
ments. The mesomorphic endomorph group had the
largest measurements in all nine sites, while the en-
domorphic ectomorph group had the smallest. However,
there was no significant difference between the
endomorph-ectomorph and the endomorphic ectomorph
groups in abdominal circumference.

Means and standard deviations for TATW, SATW,
IATW, LBW, TBW, and their proportions relative to
body weight (WT) are given in Table 3. The mesomor-
phic endomorph group had a higher gross weight and a
higher percentage of all adipose variables than the other
two groups, though these were not significantly different
between the endomorph-ectomorph and the endomor-
phic ectomorph group. Mean IATW/WT and SATW/
IATW ratios did not differ significantly between the
groups. The mesomorphic endomorph group had in-
creased TATW with no significant differences in
SATW/TATW and IATW/TATW compared with the
endomorph-ectomorph group. The mean LBW for the
mesomorphic endomorph group (37.30 kg) was also
significantly larger than those for the other two groups,
the mean for the endomorph-ectomorph group (34.75 kg)
was the next largest, and the mean for the endomorphic
ectomorph group (30.14 kg) was significantly smaller
than those for the other two groups. Inversely, mean
LBW/WT (67.4%), LBW/TATW ratio (2.08), and
TBW/WT (49.3%) were significantly lower in the
mesomorphic endomorph group than in the other two
groups.

Figure 3 shows the pattern of subcutaneous fat
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Table 1 Means and standard deviations of physical characteristics of the subjects.

Endomorphic Endomorph- Mesomorphic
ectomorph ectomorph endomorph
N=10 t N=10 t N=10 )

Age, yr 18.7+0.7 * 18.1£0.3 n.s 18.0+0.0 *%
Height, cm 159.0+1.4 n.s 158.6 2.0 n.s 159.3+1.6 n.s
Weight, kg 41.95-+1.30 kkk 47124150 *%%k  5537+1.49 KKk
Humerus width, cm 5.48+0.17 n.s 5.6440.32 n.s 5.90+0.16 %k
Femur width, cm 8.68+0.26 n.s 8.8940.47 n.s 9.34+0.13 *okok
Body surface area, cm? 13442+218.6 *k%  14131+3115 kkk  15226+£274.2 kokk
Body mass index, kg/m? 16.60+0.52 * %k 18.7440.25 k%% 21.8340.29 * %k
Waist-to-hip ratio 0.757+£0.029 n.s 0.762+0.037 n.s 0.788+0.032 n.s
Age at menarche, yr 125=%1.1 n.s 12.1+1.2 n.s 12.1£1.3 n.s
Oligomenorrhea, % 30.0 0 10.0

Changes in body weight?®, kg = +4.1+19 * +9.1+£65 ns +10.0%£6.0 n.s

#; from ages 12 to 18 years. T values were calculated using unpaired Wilcoxon’s t test.
P values were calculated using one-way analysis of variance. n.s; non-significant,
*; p<0.05, *%*; p<0.01, **%; p<0.001

Table 2 Circumference measurements of the subjects.

Endomorphic Endomorph- Mesomorphic
ectomorph ectomorph endomorph
N=10 t N=10 t N=10 p
Neck, cm 27.71+0.6 kK 28.9+0.9 k% 30.3£1.0 dkok
Chest, cm 74.2+1.6 Hokk 78.3+24 Hkkock 84.6£3.0 %ok ok
Waist, cm 56.1+1.7 &k 59.3+24 Hkkok 64.5+1.7 *ok ok
Abdomen, cm 61.0+24 n.s 63.7£3.3 skokk 70.1+29 ok k
Hip, cm 80.7+2.7 * 83.5+1.5 skkok 88.9+15 dekok
Upper arm, cm 19.3£0.7 %ok 20.9+0.9 kkok 23.6%1.0 kokok
Forearm, cm 19.5£0.5 *kok 20.74+0.7 kkok 22.2+0.8 kokok
Thigh, cm 40.8£14 sokok 449417 k%% 495+1.7 * kK
Calf, cm 30.1+0.8 *skok 32.5+0.8 Kok ok 35.3+1.2 *gok

T values were calculated using unpaired Wilcoxon’s t test. P values were calculated using one-way
analysis of variance. n.s; non-significant, *; p<0.05, #3*; p<0.01, *kk; p<0.001

Table 3 Means and standard deviations of gross weight in relation to body composition and their
percentages for the subjects.

Endomorphic Endomorph- Mesomorphic
ectomorph ectomorph endomorph
N=10 t N=10 t N=10 p
TATW, kg 11.81+1.72 n.s 12.37+1.38 k%% 18.08+1.28 kKK
SATW, kg 4.66+1.26 n.s 5.91+1.35 k%K 9.44+1.83 oKk
IATW, kg 7.15+1.85 n.s 6.46+0.94 k% 8.64+1.85 3
TATW/WT, % 28.1£3.9 n.s 26.2+25 ok ok 32.7£23 kokk
SATW/WT, % 11.1+2.8 n.s 125427 * %k 17.1+£3.4 Hokk
IATW/WT, % 171445 n.s 13.7£2.0 n.s 15.6+3.3 n.s
SATW/IATW 0.844+0.50 n.s 0.98+0.31 n.s 1.20£0.62 n.s
LBW, kg 30.14+1.75 kkok 34.75+1.27 k% 37.30+1.80 koK
LBW/WT, % 71.943.9 n.s 73.8+25 EEES 67.4+2.3 ook
LBW/TATW 2.62+0.50 n.s 2.8440.36 sk 2.08+0.23 Sk
TBW, 1 22.06£1.28 kx%k 25444093 Kk 27.31+1.33 k% ok
TBW/WT, % 526129 n.s 54.0£1.8 dekok 49317 ok k

TATW; total adipose tissue weight, SATW; subcutaneous adipose tissue weight, JATW,; internal
adipose tissue weight, WT; body weight, LBW; lean body weight, TBW; total body water, T values
were calculated using unpaired Wilcoxon’s t test. P values were calculated using one-way analysis of
variance. n.s; non-significant, *; p<0.05, %% ; p<<0.01, **3%; p<0.001
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Fig. 3 Comparison of subcutaneous fat distribution of the three somatotypes.

distribution in each of the three groups. The mesomor-
phic endomorph group had the greatest amounts of
subcutaneous fat in almost all sites except the lower
extremities. However, the pattern of subcutaneous fat
distribution did not differ significantly between the
three groups.

Discussion

The most widely used measures of body size are
height and body weight. Body composition refers to the
relative amounts of body constituents such as fat,
muscle, water and ash. Body size and composition are
largely predetermined by genetic inheritance. Although
body size can be altered only slightly, body composition
can change substantially with diet and exercise. In
general, resistance training can substantially increase
muscle mass, and a sound diet combined with vigorous
exercise can significantly decrease body fat. Such
changes can be of major importance in achieving opti-
mal physiologic function.

It is well known that adolescent female of different
somatotypes within the same age and height range vary
in body composition. Excess body weight, or more spe-
cifically excess body fat, influences the health risk
profile and increases mortality and morbidity (Hubert et
al., 1983; Simopoulos and Van Itallie, 1984). However,
there seems to be a lower biologic limit beyond which a
person’s body mass cannot be reduced without impairing
health.

Our data revealed that when college-aged women
were grouped by somatotype, the mesomorphic en-
domorph group had a greater gross weight and a higher
percentage of all adipose variables than the endomorph-
ectomorph and endomorph ectomorph groups. Gross

TATW and SATW were generally smallest in the en-
domorphic ectomorph group. However, mean IATW/
WT and SATW/IATW ratios did not differ significant-
ly between the three groups. Inversely, mean LBW/WT,
TBW/WT, and LBW/TATW ratios were significantly
lower in the mesomorphic endomorph group than in the
other two groups.

Although small quantities of body fat are desirable
from a health perspective, a precise optimal level of
body fat or body weight for a particular individual
cannot be determined. Frisch et al. (1973) proposed a
body weight with 17% body fat as being the critical body
weight. It is argued by some that hormonal and meta-
bolic disturbances that may affect the menses are trig-
gered if body fat falls below these levels (Freedson et al.,
1983; Frisch et al., 1980). This theoretical limit is termed
minimal body fat mass, and for the college-aged women
in this study it was equivalent to 7.1, 8.0, and 9.4 kg,
respectively. Freedson et al. (1983) and Frisch et al.
(1980) have suggested 229 body fat as the level required
to maintain a normal menstrual cycle. This theoretical
limit is termed the optimal body fat mass, and for the
college-aged women in this study it was equivalent to
9.2, 10.4, and 12.2 kg, respectively. Although absolute
and relative body fat values for the women in the
present study were within normal limits, 309 and 10%
of the endomorphic ectomorph and mesomorphic en-
domorph group reported irregular menstrual cycles,
respectively. However, all the endomorph-ectomorph
group reported regular cycles. The lean-to-fat ratio
(LBW/TATW) appears to be important for normal
menstrual function (perhaps through the role of periph-
eral fat in the conversion of androgens to estrogens).
The endomorph-ectomorph group’s mean LBW/TATW
was 2.84, which is significantly larger than that for the
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mesomorphic endomorph group, and at least 8% higher
than that for the endomorphic ectomorph group. The

major fat depot, storage fat, consists of fat that accumu-

lates in adipose tissue. Although the proportional distri-
bution of storage fat in males and females is similar
(McArdle et al., 1991), the total percentage of internal
fat IATW) in females, which includes sex-specific fat, is
higher than in males. More than likely, the additional
internal fat is biologically important for hormone-
related functions. Therefore, it was not surprising that
mean values for relative internal fat TATW/WT) and
subcutaneous-to-internal fat ratio (SATW/IATW) did
not differ significantly between the three groups.

In conclusion, college-aged women with different
somatotypes but within the same age and height range
varied in body composition. For example, a weight of 42
kg (height of 159 c¢cm; BMI=16.6) would be light for a
normal college-aged woman, but relative internal fat did
not differ significantly between these groups of normal
college-aged women whatever their gross weight. In
college-aged women a lean-to-fat ratio of 2.62 would be
high for a mesomorphic endomorph woman, but just
right for an endomorph-ectomorph woman. Consequent-
ly, the notion of a small frame is incorrect. Assessment
of body composition provides additional information,
beyond the basic measures of height and weight, for
both clinical investigation and medical practice. An
accurate assessment of the human body’s composition
can provide a valuable insight into the ideal weight for
optimal physiologic function. Therefore, the basic issue
of optimal body size needs further research and experi-
mentation, including detailed endocrine studies, to com-
plement body composition and anthropometric measure-
ments.

References

Brozek J and Keys A (1951) The evaluation of leaness-
fatness in man: norms and interrelationships. Br J
Nutr 5: 194-206

Carter JEL (1972) The Heath-Carter somatotype
method. San Diego State Univ, The Campanile Press,
San Diego.

Damon A, Bleibtreau HK, Elliot B and Giles E (1962)
Predicting somatotype from body measurements. Am
J Phys Anthrop 20: 461- 475

Fidanza F, Keys A and Anderson JT (1953) Density of
body fat in man and other mammals. J Appl Physiol 6:
252-256

Freedson PS, Mihevic PM, Loucks AB and Girandola
RN (1983) Physique, body composition, and psychologi-
cal characteristics of competitive female body
builders. Phys Sports Med 11: 85- 93

Frisch RE, Revelle R and Cook S (1973) Components of
weight at menarche and initiation of the adolescent

growth spurt in girls: estimated total water, lean body
weight, and fat. Hum Biol 45; 469-483

Frisch RE, Wyshak G and Vincent L (1980) Delayed
menarche and amenorrhea in ballet dancers. N Engl J
Med 30: 17-19

Fujimoto S, Watanabe T, Sakamoto A, Yukawa K and
Morimoto K (1968) Studies on the physical surface
area of Japanese. Part 18, Calculation formulas in
three stages over all ages. Jpn J Hyg 23: 443-450 (in
Japanese with English abstract).

Heath BH and Carter JEL (1967) A modified
somatotype method. Am J Phys Anthrop 27: 57-74
Hubert HB, Feinleip M, McNamara PM and Castelli
WP (1983) Obesity as an independent risk factor for
cardiovascular disease: a 26-year follow-up of partici-
pants in the Framingham heart study. Circulation 63:

968-977

Hunt EE Jr and Barton WH (1959) The inconstancy of
physique in adolescent boys and other limitations of
somatotyping. Am J Phys Anthrop 17: 27-35

Imai K, Masuda T and Komiya S (1994) Actual state of
misconception regarding physique and desire for slen-
derness in female adolescents. Jpn J Nutr 52: 75-82 (in
Japanese with English abstract).

Komiya S, Komuro T and Tateda A (1981a) Determina-
tion of total body water by D,O dilution using urine
samples and infrared spectrophotometry. Jpn J Phys
Edu 26: 161-167

Komiya S, Komuro T and Kikkawa K (1981b) A compari-
son of methods for estimating percent body fat. Jpn J
Phys Fitness Sports Med 30: 277-284 (in Japanese with
English abstract).

Komiya S, Imai K and Masuda T (1992a) Validity of
bioelectrical impedance measurement for determining
changes in human body composition during weight
reduction. Jpn J Phys Fitness Sports Med 41: 576-585

Komiya S, Muraoka Y, Zhang FS and Masuda T (1992h)
Age-related changes in body fat distribution in middle-
aged and elderly Japanese. ] Anthrop Soc Nippon 100:
161-169

Komiya S, Imai K, Masuda T, Shinkawa T, Takahashi
S, Choi BS, Pyo HJ, Lin SL, Huang ST, Chun KD and
Dahua Z (1994) A comparative survey on the desire for
slenderness in female adolescents in East Asia -Actual
state of misconception about physique and social
physique anxiety-. Kurume J Health and Phys Educ 2:
9-16 (in Japanese with English abstract).

Komiya S, Mitsuzono R, Masuda T and Ube M (1995)
Body composition and hematological profiles of the
underweight female. Adv Exerc Sports Physiol 2:
31-37

McArdle WD, Katch FI and Katch VL (1991) Exercise
physiology, 3rd Ed, Lee & Febiger, Philadelphia, 599-
697

Osserman EF, Pitts GC, Wellem WC and Behnke AR

NI | -El ectronic Library Service



Japan Soci ety of Physiol ogical Anthropol ogy

Komiya, S et al. 11

(1950) In vivo measurements of fat and body water in
a group of normal men. J Appl Physiol 2: 633-639

Pace N and Rathbun EN (1945) Studies on body compo-
sition, M. The body water and chemically combined
nitrogen content in relation to fat content. J Biol
Chem 158: 685-691

Parnell RW (1954) Somatotyping by physical an-
thropometry. Am J Phys Anthrop 12: 209-239

Satake T and Ozaki T (1991) Skin and subcutaneous
adipose tissue weight in older Japanese determined by
cadaver dissection. Am J Hum Biol 3: 127-133.

Simopoulos AP and Van Itallie TB (1984) Body weight,

health and longevity. Intern Med 100: 285-295.
Slaughter MH and Lohman TG (1976) Relationship of
body composition to somatotype. Am J Phys Anthrop
44: 237-244
Wilmore JH (1970) Validation of the first and second
components of the Heath-Carter somatotype method.
Am J Phys Anthrop 32: 369-372

Received: August 21, 1995

Accepted: October 24, 1995

Correspondence to: Shuichi Komiya, Institute of Health
Science, Kyushu University, Kasuga 816, Japan

NI | -El ectronic Library Service



