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Structure and Teaching of Sport-Competition

Kenichi Kojoh"

Abstract

This study aims to elucidate of the structure of competition in sport and tasks in teaching
competition-sport particularly from the viewpoint of competition-teaching. '

First, it is made clear that competition has a function as measuring tool for sport ability of human
beings. This function is worked out by transforming sport-abilities, which can not be verified directly,
into a physical expression at first, then by measuring it quantitatively and deciding victory or defeat
by comparison. These structure and function involved in games or contests have great value from the
view of subjective recognition of one’s own and others’ abilities.

However, as this function tend to decide person’s abilities quantitatively, when one sticks to
victory, even an individual humanity is to be ruled by its quantity. This means the human alienation
and such a phenomenon can be seen already in our present society. In order to nip the human
-alienation caused by competition and to realize the original-value of competition itself, the tradi-
tional competition-teaching which has tended to be put too much weight on the improvement of skills
must be now reconsidered.

From the above point of view this study discusses the necessity teaching the knowledge itself
concerning the structure and function of competition and sport-teaching sufficiently considering thier
effectiveness and limitation.
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A Phenomenological Exploration of Shinohara’s View of
Physical Edu_cation

Takeshi Okada?

Abstract

S.Shinohara advocated his view on physical education, “willable formation of human body” in

1932. His view has been influential since.

In this paper, it is shown that in various points Shinohara’s view of physical education is similar

to the phenomenological one which is popular today. Both identify the “body with consciousness” as

an object of physical education.

To explore the body as such, an “inner” approach is needed as opposed to an “outer” or natural

scientific approach which cannot comprehend the intention of motion.

There are differences between Shinohara’s view and today’s phenomenological approach in the

content of the will. In Shinohara’s view it was ethnic spirit, the nationalistic empire building spirit

of World War II, that constituted “will”, whereas in the phenomenological view it is an awareness

which takes its rise in body motion.

It needs to be discussed further whether this difference saves the phenomenological view from the

tragic effect of Shinohara’s view.
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Validity of Screening Method for Obesity Based on Body Mass Index
and Waist to Hip Circumference Ratio in Japanese Women

Takashi Masuda?
Shuichi Komiya?

Abstract

In the present study, we investigated the relationships between several metabolic features and
type of obesity based on body mass index (BMI) and waist to hip circumference ratio (WHR) in 176
Japanese women ranging in age from 20 to 79 years. We propose the existence of three types of
obesity based on BMI and WHR: Type I ; obese women who have a high BMI and a low WHR, and
Type II; obese women who have a low BMI and a high WHR, and Type III; obese women who have
both a high BMI and a high WHR. Age was categorized into three levels for all analyses (<50, 50
-59, and 60<yr). There were no significant relationships of WHR with any metabolic variables after
adjustment for the effects of the BMI in any groups, except low-density lipoprotein cholestrol in 50
-59yr group. These findings suggest that the amount of body fat is necessary in order to observe
significant relationships between the WHR and metabolic variables. Although the means of these
metabolic variables in each type of obesity were all within the normal range, significant differences
were observed between the group with Type Il obesity and the nonobese group in aged <50 and 50
-59yr group. However, there were no significant differences between three types of obesity and
noncbese group in 60=yr.

It is concluded that a combination of the BMI and WHR is a valid approach for screening obesity
in Japanese women.

1) Nakamura Gakuen University, 5-7-1 Befu, Jyounanku, Fukuoka (814-01), Japan
2) Institute of Health Science, Kyushu University, 6~1 Kasugakouen, Kasuga (816), Japan
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Table 1. Means and standard deviations for descriptive variables in 176 women.
<50yr 50-59yr 60yr= p
n=68 n=59 n=49
Age, yr 41174 54.1£3.0 64.51+4.0 bt
Height, cm 155.0+4.3 152.0+6.1 151.7+5.1 i
Weight, kg 59.97 +8.92 57.80+7.46 53.83+7.19 B
Body Mass Index, kg/m? 24.98+3.69 25.09+3.35 23.37+£2.70 *
Waist to Hip Ratio 0.887+0.071 0.922£0.080 0.920+0.072 *
Total-cholesterol, mg/dl 203.5+34.2 219.8+34.0 223.7+276 .
HDL-cholesterol, mg/dl 59.3+14.9 580149 61.4+14.2 n. s
HDL/T-ch. 0.298 £0.086 0.267 £0.071 0.27940.071 n. s.
LDL-cholesterol, mg/dl 127.0+34.5 142.3+31.7 142.3+£27.4 ..
Triglyceride, mg/dl 86.0-40.8 97.5%46.1 99.8+61.8 n. s
Glucose, mg/dl 92.5+13.6 90.9+9.2 92.3+9.8 ns
Systolic blood pressure, mmHg 115.6+15.0 122.6+16.3 128.61:15.6 b
Diastolic blood pressure, mmHg 66.7+9.8 68.3+9.9 715+9.8 *

P values were calculated using one-way analysis of variance, n. s.; non-significant,

*p<0.05, **;p<0.01, ***;p<0.001
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Table 2. Significant Pearson’s correlation coefficients between metabolic features and

BMI, and WHR.
<50yr 50-59yr 60yr=
BMI WHR BMI WHR BMI WHR
BMI 0.754°°* 0.810*** 0.656***
T-ch. — —_— — — _— —_
HDL-ch. -0.526*** -0.446*** -0.383** -0.428*** -0.418*** -0.288*
HDL/T-ch. -0.584***  -0.497°**  -0.263° -0.345°* -0.380** -0.322*
LDL-ch. 0.319* — — — — —
TG 0.270° 0.296* —_— 0.279* 0.527*** —
GL 0.383** — — 0.297° — —
SBP — 0.269* 0.437*** 0.465*** — 0.278*
DBP — — 0.422%** 0.496*** — —

BMI; body mass index, WHR; waist to hip ratio, T-ch.; total-cholesterol, HDL-ch.; HDL-choles-
terol, LDL-ch, ;LDL-cholesterol, TG; triglyceride, GL; glucose, SBP; systolic blood pressure,DBP;
diastolic blood pressure, —; non-significant, *;p<0.05, **;p<0.01, ***;p<0.001

Table 3. Significant relationship of the BMI and WHR to metabolic features after
controlling for each BMI and WHR in female subjects.

<50yr 50-59yr 60yr=
BMI WHR BMI WHR BMI WHR
HDL-¢h.  -0.323* — — — -0.317* —
HDL/T-ch. -0.367** —_— — e e —
LDL-ch. —_ — — — — —
TG — — — — 0.497*** —
GL 0.365** —_— — e e —
SBP — — — — — —
DBP — — — 0.289* — —

—; non-significant, *;p<0.05, **;p<0.01, ***;p<0.001

KEEESARD s,

#2113, BMIBL U WHR £ &R#/ 7 £ —
& L OBEZ BEBFREE 7V —7HlCR L2 b
DTHD, HEINV—7IBF3 BMI £ WHR (&,
WwWFh L EERER (p<. 001) 257 L7, T-ch.
. T RTOINV—128BWT BMI, WHR £ D
BB MBI 2R & 2 H 572, LDL-ch.i3 . 505
KD BMI L HE 2B (p<, 05) 2RLZD
HTHoT2e —F. HDL-ch.k HDL/T-ch, i,
TRTCOITN—712Bv>T BMI, WHR & Dfifjic
BEEZAOHEBETRL 2, TGiX, S0EkR#HD
BMI & WHR, 50—59% ® WHR. 605 L £ D
BMI t OflicEE 2 HBE %R L2, GL i3, 506

KD BMI £50—59m D WHR L EE 21 %
EL1:DHTH>7, SBP & DBP i3, 50—594%
® BMI &£ WHR £ Oflic ¥ h b HE LM%
R L fe B3, 506% K L 608K LA £ T WX SBP &
WHR  Oic 0 A BERHEBEERL I,

$% 31k, BMI & WHR »EWHBIBEFEERL
727z, BMI % 313 WHR HHEDEE 2R
LTERB T 2 — 5 L OBREZREBGHR TR
L7:bDTH2, BMIDHE R L - 2.
WHR L &BRBNT A -7 L OBRIZ, BLAY
DRB/ST A —F B THERELEMSHEEL.
{85 1250—59% O DBP &£ O e B & = +H B

(p<. 05)B@EH SNlz, WHR OEERFHL
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Table 4. Levels of BMI and WHR on the cut-off points for esch metabolic
variable.
<50yr 50-59yr 60yrs

BMI WHR BMI WHR BMI WHR
HDL-ch. 27.49 0.928 26.63 0.963 25.08 0.951
HDL-ch./T-ch. 27.92 0.935 26.16 0.955 24.81 0.952
TG 26.54 0.920
SBP 26.63 0.964
DBP 2747 0.991
Mean 27.32 0.928 26.72 0.968 24.95 0952 .
s. d. 0.71 0.008 0.55 0.016 0.19 0.0007

Table 5. Means of metabolic features by the type of obesity in female subjects

Normal Type-1 t Type-1I t Type-li t

<50yr n=43 n=§ n=5 n=12
HDL-ch. 64.1+14.3 54.21£12,0 »= 54.2+88 n= 47.5+135 ***
HDL-ch./T-ch. 0.324+0.089 0.268 +0.060"-= 0.258+0.068"= 0.238+0.056°***
TG 78.2+35.8 87.8+37.0 = 77.0£519 s 116.7+£45.7 ***
50yr=~<60yr n=33 n=8 n=5 n=13
HDL-ch. 63.5+14.7 53691 ns 53.2+18.0 s 486+12.2 **
HDL-ch./T-ch. 0.287£0.069 0.270£0.061 0.258 +0.097"= 0.232+0.067*
SBP 119.0+16.1 118.0+14.8 ™= 126.6+14.9 ™= 1315+159 *
DBP 65.6+10.1 67.8+£9.3 "= 73.8+99 =°= 726+83 *

60yr= n=30 n=4 n=6 n=9
HDL-ch. 64.2+13.7 54.0£159 "= 61.2+£17.4 »= 55.3+11.6 ™
HDL-ch./T-ch. 0.293+0.074 0.23010.086" 0.273£0.054" 0.259 £ 0.056"=

Normal; low-BMI and low-WHR, Type-1; high-BMI and low-WHR, Type-1I; low-BMI and high-WHR,

Type-ill; high-BMI and high-WHR,
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Factor Analytic Study of Physique and Muscular Strength
in University Judo Players

Osamu Aoyagi”
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INTRODUCTION

Many studies on physical fitness of Judo players have been publisiled. Most of them were dealt
specially with the physique and muscular strength because of its characteristics of Judo performance
(Asami, 1982; Callister et al., 1991; Claessens et al., 1987; Farmosi et al., 1980; Sharp et al., 1987; Taylor
et al., 1981; Thomas et al., 1989). Considerable evidence points out the fact that these two factors of
physical fitness correlate highly with contest performance (Aoyagi et al., 1982; Magara & Oimatsu,
1977; Nakamura, 1978; Takeuchi et al., 1975, 1979). Additional reports suggests that there is high
positive correlation between physique and static strength of the muscular strength. Factor analytic
studies for Judo players demonstrated the fact that physique factor and static muscular strength

1) Faculty of Physical Education, Fukuoka University
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factor were compounded and defined the same one factor (lida et al., 1984; Yoshioka et al., 1982,
1984). Therefore, when the muscular strength of Judo players is evaluated, it is not appropriate to
evaluate muscular strength with only muscular strength measures. In other words, real muscular
strength should be evaluated by taking physique factor into account.

When physical fitness or motor ability are evaluated by taking physique into consideration, the
indices dividing functional measures by standing height or body weight have been utilized until now
(Tokyo Metropolitan University, 1980). The denominator of these indices should be a ratio scale,
which has an absolute zero point. However, standing height and body weight are not better indices
because these are interval scale. For example, if the constant term, which are zero point in the case
of ratio scale, is positive and greater, those who have small physique might be over-evaluated and
those who have big physique might be under-evaluated. On the contrary, if the constant term is
negative and greater, those who have small physique might be under-evaluated and those who have
big physique over-evaluated.

In order to consider the comprehensive character of body type, girth measures of the body must
be contained besides standing height and body weight (Matsuura, 1975). If do so, the problem such
as “Which one of the body type has excellent muscular strength, stout type or lean type ?” could be
evaluated.

In order to solve these problems, factor analysis can be applied in the standpoint of statistical
procedure. So relationship between physique and muscular strength measures can be investigated
with the factorial structure. This is reason why physique factor scores are computed by means of
linear equations with comprehensive areas such as body linearity, body bulk and girth measures of
body. And then, these physique factor scores can be regarded as a ratio scale (Harmann, 1976).
Similarly, muscular strength factor scores are also compounded with measures correlated highly each
other and are regarded as a ratio scale index. Furthermore, since these scores can be obtained as the
form of standard scores, these can be compared directly.

Therefore, the study investigates muscular strength of University Judo players in the standpoint
of the factorial structure by taking their physique into consideration. Especially in this study,
probability ellipses are utilized for easy understanding.

MATERIAL AND PROCEDURE

Subjects and measures

The subjects consisted of eighty-one members of the F-university male Judo club. Table 1
indicates sample size by each category. There are eighteen items relating to physique feature and
fifteen items relating to muscular strength feature, thirty-three items in all. Physique measures items
are as follows: (1) standing height, (2) body weight, (3) neck girth, (4) chest girth, (5) waist girth,
(6) hip girth, (7) extended upper arm girth, (8) flexed upper arm girth, (9) forearm girth, (10) wrist
girth, (11) thigh girth, (12) lower thigh girth, (13) ankle girth, (14) upper limb length, (15) lower limb
length, (16) skin fold fat (arm), (17) skin fold fat (abdomen) and (18) skin fold fat (subscapular).
Muscular strength measures items are as follows: (a) vertical jump, (b) standing broad jump, (c) side
step, (d) right grip strength, (e) left grip strength, (f) back strength, (g) sit up, (h) high clean, (i)
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bench press, (j) squat, (k) right arm strength, (1) left arm strength, (m) pull up, (n) 50m dash and
(o) 400m run. Measurement procedures of these indices were conducted in accordance with the way
for the All-Japan Judo Federation (1981), which were adopted for the Japanese National Team
members.

Table 1. Sample size

category sanple size
+95kg 15
-95kg 15
-86kg 8
-78kg 15
-T1kg 9
-65kg 10
-60kg 9
total 81

Factor analyses

Factor analyses were made by using the Incomplete Principal Component Analysis (Hotelling,
1933) on two correlation matrices among physique items and among muscular strength items each
other. An orthogonal rotation of the Normal Varimax Criterion (Kaiser, 1958) to the factors which
have the eigenvalues greater than or equal to unity. And then, physique factor scores and muscular
strength factor scores were computed by means of the Complete Estimation method (Shiba, 1972;
Harmann, 1976).

Statistical ellipse

In the two-dimensional factor space, which are constructed by one of physique factors and one
of muscular strength factors, the group means by weight categories are tested. In order to understand
visually the configuration of each category, statistical ellipses, which indicate the confidence interval
of two variates, are drawn by utilizing the fact that Maharanobis’ general distance described below
is followed the chi-square distribution with two degree of freedom (Matsuura, 1980, 1982).

(1).... D=(X-M)'V-1(X-M)

where M stands for the mean vector and V for variance-covariance matrix.

And then, difference between the mean vector of categories of each group are tested by making
use of Hotelling’s T2-test (Okuno et al., 1971; Shiotani et al., 1967). T?-value is computed as follows:

(2)..... To*=n,n;(m;-m;)'S~*(m,-m,)/ (n, +n,)
where m; and m, stand for each group mean vectors, S for variance-covariance matrix and n, and
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n, for sample sizes of two groups.
T2-test can be tested by making use of the fact that Fo described below follows F-distribution
with 2, n, +n,-3 degree of freedom.

(3) ..... Fo = (n] +n2_3) T02/2/ (n| +nz"2)
RESULTS AND DISCUSSION

Factorial structure of physique and muscular strength

The table 2 shows the factor pattern matrix of physique measures. Two factors were derived
from the correlation matrix among physique measures. The first factor showed the loadings greater
than and equal to 0.5 on body weight, neck girth, chest girth, waist girth, hip girth, extended and flexed
upper arm girth, forearm girth, wrist girth, thigh girth, lower thigh girth, ankle girth, skin fold fat of
arm, abdomen and subscapular. As these measures can be regarded as body bulk and girth measures,
the first factor was interpreted as the “body bulk and girth” factor. And then, three body linearity
measures such as standing height, upper limb length and lower limb length were loaded with factor
loadings greater than and equal to 0.5 on the second factor. Therefore, the second factor was
interpreted as the “body linearity” factor.

Table 2. Significant factor loadings in physique domain

|tem \\ Factor 1 2 communality

1 Standing height N .891 .870
2 Body weight .965 e .973
3 Neck girth .889 el .795
4 Chest girth .952 ceee .913
5 Waist girth .977 cee .956
6 Hip girh .946 cees .906
7 Extended upper arm girth .955 cees .943
8 Flexed upper arm girth .912 ceee .865
9 Forearm girth 909 ..., .895
10 Wrist girth .951 ceen .920
11 Thigh girth .686 .308 .629
12 Lower leg girth .844 RN .789
13 Ankle girth .783 .362 .744
14 Upper limb length ceen .666 .461
15 Lower limb length cees 919 .849
16 Skin fold fat (arm) .742 e .603
17 Skin fold fat (abdomen) .754 e .61
18 Skin fold fat (subscapular) .825 e .682

contribution 11.646 2.758
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Aoyagi et al. (1985) derived two morphological (physique) factors from morphological measures
of Japanese top level Judo players. They interpreted these two factors as “body size” factor and
“dead weight” factor and reported that these two factors were compounded. For example, body
weight and girth measures correlated significantly with both of them. So these two factors can not
be clearly interpreted as “body linearity” or “body bulk.” That is, the result of this study suggests
that individual difference of physique of university Judo players can be explained by the standpoint
of “high or low” and “stout or not.” On the other hand, considering from the report of Aoyagi et al,,
that of top level players can be explained by the standpoint of “fat or not.”

McCloy (1940) and Nishijima et al. (1981) conducted factor analytic studies of morphological
feature, and reported that body fat measures defined other factor which is different from “body bulk”
or “body girth” factor. This result indicated that there were not definite types, but various types in
case of laymen, such as stout and fatty, stout and non-fatty, non-stout and fatty or non-stout and non
-fatty types. However, Judo players had the definite type that the bigger physique they were, the
more fat they were.

The table 3 indicates the factor pattern matrix of muscular strength measures. Three factors
were derived from this area. The first factor showed high loadings on vertical jump, standing broad
jump, side step, sit ups, pull ups, 50m dash and 400m run, eight measures in total. These muscular
strength measures were thought to be cover all the body. This factor can be regarded as so-called

Table 3. Significant factor loadings in muscular strength domain

Iten \\ Factor 1 2 3 cormunality
A Vertical jump .838 cees cees .739
B Standing broad jump .877 cees ve- .842
C Side step .691 cees venn .572
D Right grip strength -.350 e e .530
E Left grip strength -.313 cee ceen .584
F Back strength .496 veen ceen .482
G Situp N7 e ceen .602
H High clean .760
| Bench press -.355 e cenn .649
J Squat ceee cees .555 .703
K Right arm strength cene .609 ceen .424
L Left arm strength cees .342 cee .387
M Pull up .617 .448 -.415 .795
N 50m dash -.842 cees -.399 .899
0 400m run -.839 T e .834

contribution 5.692 3.411 2.241
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“general muscular strength” factor. The second factor showed high positive loadings on arm
muscular strength measures such as right grip strength, left grip strength, high clean, bench press,
squat and left arm strength. Therefore this factor can be interpreted as the “arm strength” factor.
The third factor had high loadings on squat and 50m dash, and interpreted as the “leg strength” factor.

Fleishman E.A. (1964) administered thirty muscular strength measures and factored these items.
Derived factor structure was consisted of four factors such as “dynamic muscular strength”, “static
muscular strength”, “explosive strength” and “muscular strength of trunk”. QOur study’s result and
Fleishman'’s result can not be directly compared each other, because of disagreement of measures
utilized for each. However, rough comparison with the two pointed out that factors derived from this
study corresponded to the body parts such as arm or leg, and that three of four factors from
Fleishman'’s study corresponded to the way muscles contracted. Though throwing movements in Judo
are performed with various contraction ways of muscles, almost of them was considered to be power
or dynamic muscular strength. In the other words, a few individual difference was found in the muscle
contraction way of Judo players (Aoyagi et al., 1986).

Correlation coefficients among the derived physique and muscular strength factors are indicated
in the table 4. Significant negative correlation between the first factor of physique, the “body bulk
and girth” factor, and the first factor of muscular strength was found. This fact showed that the
leaner physique was, the stronger the muscular strength of the first factor was, and that the stouter
physique was, the weaker that of the first factor was. Therefore, the first factor of muscular strength
can be regarded as the muscular strength which corresponds to the body weight removed “dead weight
(Coleman, 1937; Harris, 1937)”. So this factor was interpreted as the “muscular strength correspond-
ing to lean body mass” factor. Other significant positive correlations were found between the “body
bulk and girth” factor and the “arm strength” factor and also the “body linearity” factor and the
“arm strength” factor. That is, the “arm strength” factor correlated with the both of the physique
factors. It was thought that this factor was promoted by growth of physique in general.

Table 4. Correlation matrix between muscular strength and phyisique factors

Physique factors

the 1st the 2nd

Muscular strength factors the 1st -.733 .064
the 2nd .466 .406
the 3rd -.076 .176

Relationship between the “body bulk and girth” factor and the “muscular strength corresponding to
lean body mass” factor

Fig. 1 showed the statistic ellipses with 95% confidence interval of each category in the two
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Fig. 1 Statistical eilipses by category in the two-dimensional factor space with the
“body bulk and girth” factor and the “muscular strength corresponding to
lean body mass " factor

-dimensional space, which was constructed with the “body bulk and girth” factor (X-axis) and the
“muscular strength corresponding to lean body mass” factor (Y-axis). The “+” mark in the figure
indicated the centroid of each statistic ellipse and its numbers corresponded to categories, such as 1
to the +95kg category, 2 to the -95kg category, 3 to the -86kg category, 4 to the -78kg category, 5
to the -71kg category, 6 to the -65kg category and 7 to the -60kg category. The oblique line in the
figure is straight line of y=x, which intersects the origin 0. Since the factor scores are standardized
with mean and standard deviation, the upper part of the line indicates that the muscular strength
factor is superior to physique factor. Similarly, the lower one indicates that the muscular strength
factor is inferior to the physique factor (Matsuura, 1980, 1982).

Both factors themselves of the “body bulk and girth” factor and the “muscular strength corre-
sponding to lean body mass” factor at the +95kg category were superior to the other categories.
However, comparing muscular strength factor with physique factor, the former one was relatively
inferior to the latter one because the +95kg category configurated under the line of y=x. This
tendency was found at the heavy weight categories such as the -95kg and the -86kg categorieé.
However, the light weight categories from -71kg to -60kg categories located at the upper parts than
the line of y=x. So it was considered that relative muscular strength from -71kg to -60kg categories
excelled that of the other categories.

The area of statistic ellipse indicates individual difference within each category. As the area of
statistic ellipse of the +95kg category was the largest, it was found that the individual difference of
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Fig. 2 Statistical ellipses by category in the two-dimensional factor space with the
“body bulk and girth” factor and the “arm strength” factor

two factors within +95 category also was the largest among all categories. In general, individual
differences of the others was small except for the -65kg category. This fact demonstrated that
characteristic of each category was clear. No significant difference was found between the means of
next categories except for the +95kg category. However, there were significant differences among
categories at intervals of two or more categories.

The result, that the “muscular strength corresponding lean body mass” factor was inferior to the
“body bulk and girth” factor at the +95kg category, suggested that the background of growth of bulk
and girth did not come from muscle, but come from fat. The fact, that muscular strength comparing
with physique did not develop, demonstrated that players in the +95kg category had the probability
of developing muscular strength and/or power more and more. Therefore, they must exercise weight
training intensively. On the contrary, players in the light weight category had fitted muscular strength
corresponding to their physique. Many researchers (Matsumoto et al., 1967a, 1967b, 1967c) have been
pointed out that Judo players in the heavy weight category had fitted muscular strength judging from
their physique. The result of this study have corroborated the findings to the other studies.

Relationship between the “body bulk and girth” factor and the “arm strength” factor

Fig. 2 showed the statistic ellipses of each category in the two-dimensional factor space, which
was constructed with the “body bulk and girth” factor (X-axis) and the “arm strength” factor (Y
-axis). The centroids of the +95kg and the —60kg categories were located under the line of y=x.
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Fig. 3 Statistical ellipses by category in the two-dimensional factor space with the
“body bulk and girth” factor and the “leg strength” factor

This fact indicated that the “arm strength” factor did not developed as comparing with the “body bulk
and girth” factor. Poor development of muscular strength comparing with growth of physique at the
+95kg category has already been discussed at previous section. Additionally, the mean of muscular
strength factor score itself at the +95kg category was inferior to that at the -95kg category.
However, the same result at the -60kg-category have not been documented yet. Therefore, the players
at the -60kg category, who participated in this study, have to exercise weight training intensively.

The individual difference estimated by the area of statistic ellipse was almost constant and no
significant difference was found except for between the +95kg and the -95kg category and between
the -78kg and the -71kg category.

Relationship between the “body bulk and girth” factor and the “leg strength” factor

Fig. 3 showed the statistic ellipses of each category in the two-dimensional factor space, which
was constructed with the “body bulk and girth” factor (X-axis) and the “leg strength” factor (Y
-axis). In general, the centroids of each categories were configurated in parallel with X-axis, the
“body bulk and girth” factor and the “leg strength” factor had no significant difference among
categories. So the +95kg and the -95kg categories located under the line of y=x and the other
categories located over the line. That is, the “leg strength” factor at the heavy weight category did
not developed as compared with the “body bulk and girth” factor. On the contrary, the “leg strength”
factor at the middle and light weight categories developed as comparing with the “body bulk and
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Fig. 4 Statistical ellipses by category in the two-dimensional factor space with the
“body linearity” factor and the “muscular strength corresponding to lean
body mass” factor

girth” factor.

Aoyagi et al. (1986) factored muscular strength measures and reported this factorial structure.
They found that there was no significant difference of leg strength factor among categories. The
result of Aoyagi’s study pointed out to this study in the same direction. The players at the light weight
category prefer KATSUGI-WAZA (throwing down from shoulder the opponent) such as a Seoi-nage.
So they need powerful leg strength for supporting own’s body weight and carrying the opponent on
the shoulder. On the other hand, as players at the heavy weight category prefer KARI-WAZA
(throwing technique reaping the opponents’s leg) or HARAI-WAZA (throwing technique sweeping
out the opponents’s leg), they do not need so powerful leg strength. The individual difference at the
+95kg and -86kg categories was large and the shape of ellipse spread out upwards and downwards.
No monotonous increase or decrease change were found in this individual difference as category goes
up. No significant difference between adjoining categories was found except for the +95kg category.

Relationship between the “body linearity” factor and the “muscular strength corresponding to lean
body mass” factor

Fig. 4 showed the statistic ellipses of each category in the two-dimensional factor space, which
was constructed with the “body linearity” factor (X-axis) and the “muscular strength corresponding
to lean body mass” factor {Y-axis). The “body linearity” factor score at the +95kg category was
inferior to the -95kg and the -86kg categories and was equal to the -78kg category. This fact
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Fig. 5 Statistical ellipses by category in the two-dimensional factor space with the
“body linearity” factor and the “arm strength” factor

demonstrated that the body type at the +95kg category was ANKO-GATA (obese type). The +95kg
and the -60kg categories located over the line of y=x and the -71kg category located on the line.
That is, the “muscular strength corresponding to lean body mass” factor at these weight categories
have developed comparing with the “body linearity” factor. On the contrary, the other categories
located under the line and the “muscular strength corresponding to lean body mass” factor at these
weight categories have not developed comparing with the “body linearity” factor.

The result of T?-test suggested that there were no significant differences from the -95kg to the
-65kg categories, and that these categories were classified into three clusters, such as the +95kg
category, the -95kg to the -65kg category and the -60kg category. Greater individual differences
were found at the +95kg and the -60kg categories, which do not have the upper or lower limit of
physique, respectively. For example, there were players at the -60kg category whose weight have
already been under 60kg without reducing. They are able to control weight to adjust under the 60kg.
However, they can not control the bone length as in their standing height or upper and lower limb
lengths.

Relationship between the “body linearity” factor and the “arm strength” factor

Fig. 5 showed the statistic ellipses of each category in the two-dimensional factor space, which
was constructed with the “body linearity” factor (X-axis) and the “arm strength” factor (Y-axis).
In general, the centroids of statistic ellipses of each category were configurated around the line of y=
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Fig. 6 Statistical ellipses by category in the two-dimensional factor space with the
“body linearity” factor and the “leg strength” factor

x. That is, the “arm strength” factor at all weight categories developed comparing with the “body
linearity” factor. At the judge from the area of statistic ellipses of each category, large individual
difference was found. So, from the +95kg to the -65kg category, there were no significant differences
among categories at any interval of two or more categories.

Relationship between the “body linearity” factor and the “leg strength” factor

Fig. 6 showed the statistic ellipses of each category in the two-dimensional factor space, which
was constructed with the “body linearity” factor (X-axis) and the “leg strength” factor (Y-axis).
The “leg strength” factor had neither significant difference among categories nor monotonous change
correspond to the order of categories. The centroids of statistic ellipses from the +95kg to the -78kg
categories were configurated under the line of y=x. So the “leg strength” factor at the heavy weight
category did not developed comparing with the “body linearity” factor. On the contrary, other
categories under the -71kg category located under the line and that is the “leg strength” factor at the
light weight category developed comparing with the “body linearity” factor. However, judging from
the area of statistic ellipse, individual differences of all categories were large and it was found no
significant difference among categories except for the -60kg category. In other words, it was
considered that this trend was not clear.



W | KEREETF OKIE L B ORFAEPIRE 41

SUMMARY

The eighteen physique measures and fifteen muscular strength measures were administered in
eighty-one university Judo players. Factor analytic procedure was applied to the correlation matrices
computed from physique and muscular strength measures, respectively. Factor scores of physique and
muscular strength were obtained regarding derived factor pattern as the criterion of factorial validity.
Difference of physique and muscular strength in each weight category was investigated by means of
statistic ellipse in order to consider individual difference within categories. Obtained results of the
study are as follows:

1) Two physique factors and three muscular strength factors were derived and interpreted as
follows: the “body bulk and girth” and the “body linearity” factors as a physique factor and the
“muscular strength corresponding lean body mass,” the “arm strength” and the “leg strength” factors
as a muscular strength factor.

2) The “muscular strength corresponding to lean body mass” factor comparing with the “body
bulk and girth” factor was poor at the heavy weight category. On the other hand, it was excellent
at light weight category.

3) The “arm strength” factor at the +95kg and the -60kg categories was poor comparing with
the “body bulk and girth” factor.

4) The “leg strength” factor did not influenced by the category. Therefore, that of heavy weight
category was poor and that of light weight category was excellent judging from physique.

5) The “muscular strength corresponding to lean body mass” factor comparing with the “body
linearity” factor was excellent at the +95kg and the -60kg categories.

6) The individual difference was large, however the “arm strength” factor was developed equally
to the “body linearity” factor.

7) There was no correlation between the “body linearity” and the “leg strength” factors because
of large individual difference.
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Sweat Loss and Fluid Intake During Swimming Training
in College Swimmers

Akihiro Taimura"
Masashi Sugahara®

Abstract

Several papers have been published on sweat loss and fluid intake during training. Few, however,
focused on sweat loss and fluid intake during swimming training. The purpose of this study is to
clarify sweat loss and fluid intake during swimming training. The subjects were sixteen boys and
fourteen girls college swimmers (23.1+3.7 years old for boys, and 21.4+2.6 years old for girls with
competitive experiences of 3.6+1.9 years for boys, and 3.1+2.8 years for girls). The mean training
(workout) time and water temperature was 2.4+0.4 hours and 28.4+0.2°C during training. The body
weight was measured before and after exercise. The volume of fluid intake during exercise were
measured (swimmers were allowed to take fluids whenever they wanted). The sweat loss during
exercise was calculated from the weight loss and the fluid intake as [ (body weight after exercise-
body weight before exercise) + fluid intake during exercise]. Weight loss per hour was 0.18+0.12kg/
hr for boys, and 0.1240.09kg/hr for girls, respectively. Sweat loss per hour was 0.30+0.12kg/hr for
boys and 0.16+0.08kg/hr for girls, respectively. Fluid intake ratio (fluid intake/sweat loss multiplied
by 100) was 40.84 +30.329% for boys, and 24.13+30.15% for girls. It is considered that swimmers have
to take more fluid during exercise to prevent dehydration.
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Table 1. Characteristics of the subjects

Age Height Weight Experiences

(yrs) (cm) (kg) (yrs)
Boy 16 23.1%£3.7 170.6+5.4  63.54+5.93 3.6x1.9
Girl 14 21.4+2.6 161.1%6.3  53.57+6.00 3.1£2.8
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Figure 1. Environmental temperature and
sweat loss during swimming training
Table 2. Mean and S.D. of weight loss, sweat loss, fluid intake, and fluid
intake ration during swimming
Boy Girl
Mean S.D. Mean S.D.
Weight loss kg 0.41 0.31 0.27 0.22*
kg/hr 0.18 0.12 0.12 0.09*
% 0.29 0.19 0.22 0.14
Sweat loss kg 0.66 0.32 0.36 0.22*
kg/hr 0.30 0.12 0.16 0.08*
% 0.46 0.18 0.29 0.13*
Fluid intake kg 0.26 0.22 0.09 0.10*
kg/hr 0.12 0.10 0.04 0.05*
% 0.18 0.15 0.07 0.09°
Fluid intake ratio % 40.84 30.32 24.13 30.15*
*p<0.05
ke, 0.40kg/hr, 0.60% TH -7z, FiFH., 1KRHE 21KR (K2-a) RUCWBGT (H2-a)

L OFRITR, RITEORAMEIZBF TL.35ke. ERTFEOREEZRLI:ODTH S, K, B&
0.54kg/hr, 0.81%. % FTl1.15kg. 0.40kg/hr, U WBGT OREEM/NE £ 3 HFHDADT
0.60% TH oo RAERBOREIXHEFTI20 — I THHDTHEDOHERZ A5 RTTATH
%~ LFI0%THo7h, BFTERLIZG, KF 355, K. WBGT & biZ L A LBIES S SR
TIEHEPICL KL Twah ol Vo BHIE R DRTROFIEIXBFT0.47%.
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Figure 2-a. The relationship between sweat loss
and water temperature
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Figure 2-b. The relationship between sweat loss
and WBGT
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Figure 3. The relationship between %sweat loss
and %fluid intake
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A Study on AIDS Education for University and
Vocational School Students
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Abstract

The purpose of this study was to evaluate AIDS education in higher institution. So we investigat-
ed their knowledge of AIDS and their sexual activity by means of a questionaire.
712 (543 female) students from two colleges and three vocational schools were the subjects in this
study.
Main findings were as follows:
1. Most students have had basic AIDS education in high school.
2. Many of them (84.5%) had their first sexual experience at the age of 16 to 19.
3. Those who have less knowledge about AIDS prevention tend to ignore condom use in their sexual
activity.
4, The majority of the young generation tends to avoid seing their partner if he/she has been in
fected with the AIDS virus.
5. The students with more knowledge of AIDS show higher understanding of AIDS infected people
and volunteer to help them.
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Table 1. Changes in Red Blood Cell Count, Hematocrit and Hemoglobin
value before and after Training (n=6)

Red Blood Cell  Hematocrit Hemoglobin

X 10*/mm?® % g/dl

Before Training mean 505 46.7 15.6
SD 41 4 1

After Training mean 492* 45.2*** 15.3*
SD 37 4 1

*p<0.05 ***p<0.001

Table 2. Changes in Body Weight and Body Fat
before and after Training (n=6)

Body Weight Body Fat

kg %
Before Training mean 69.7 23.4
SD 7.5 1.7

After Training mean 68.4** 20.6**
SD 75 49

**p<0.01

Table 3. Changes in Oxygen Intake before and after Training (n=6)

30watts 60watts 90watts

ml/min. ml/min. ml/min.
Before Training mean 1133 1386 1720
SD 259 243 229
After Training mean 1025 1354 1696
SD 160 240 356

Table 4. Changes in Heart Rate at 30, 60, 30watts before and after Training

(n=6)
30watts 60watts 90watts
beats/min. beats/min. beats/min.
Before Training mean 107 121 135
SD 3 3 6
After Training mean 94*° 108°** 126**
SD 6 2 6

**p<0.01
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