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The statistical structure of preferential techniques with
the throwing techniques of Judo : the changes in the structure
during the process of mastery

Osamu Aoyagi"
Abstract

Based upon the results made by Aovagi et al (1988)who went over the possibility of
learning the structure of preferential techniques with throwing techniques of Judo, further
studies of the difference and the similarity in the structure were made by extending the
subjects to the university student Judo players’ group and the high school Judo players’
group in the fields of convergence and clearness. As a result, the following conclusions were
obtained:

(1) As for the structure of each group, we had a relatively close structural similarity
between the national team group and the university students’ group, and a considerable
structural difference between the high school students’ group and the university
students’ group. From this fact, we suppose the change in the structure is greater in
the early stage of mastering the skill and then gradually stabilizes.

(2) By obtaining the correlation ratio against the change in the number of clusters in order
to describe the differentiation of the struture from a against the change in the number
of clusters, it was discovevered that in most cases, the convergence of the national
team group was bigger and that of the high school students’ group was smallest.

(3) By obtaining the correlation ratio from its hypothetical classification in order to describe
the differentiation of the structure from a “clearness” point of view, it was discovered
that in most cases both the national team group and the university students’ group
showed a significant correlation ratio, while high school students’ group did not show
any.

(Osamu Aovyagi, “The statistical structure of preferential techniques with the throwing
techniques of Judo : the changes in the structure during the process of mastery” Kyusyu J.
phys. Educ. Sports, 4-1:1-9, March,1990)

1 Faculty of Physical Education, Fukuoka Universily, Nanakuma, [younan-ku 8-19-1, Fukuoka Japan
(814-01)
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A study on the measurement of the Change of Motor intensity
during free playing of pre-school children

Hiroyuki Kawahara"
Osamu Aoyagi?
Kazutoshi Kikkawa®
Youko Saiki*’

Norio Koga®

Eiko Kuroiwa®

Abstract

The purpose of this study was to investigate the change of motor intensity during free

playing of pre-school children from a statistical point of view.

The subjects consisted of 27 boys and 26 girls of the ages of four to six.

Their heart rate during free playing was measured, and the results were as follows.

1) There was no systematic tendency observed in the pooled heart rate curves. The heart
rate curves had the constant average and variability.

2) The five-minute periodicity in the motor intensity curves was found, since the
auto-correlation coefficient became significant every five minutes.

3) From the factor analysis, by which factors as “level of motor intensity”, “Variability”, *Major
periodicity” and “*Minor periodicity”were derived, in terms of which the change of

motore intensity during free playing was determined.
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2)
3)
4
5)
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6 Seinan Jyogakuen Junior College, 1-3-2 Ibori, Kokurakita-ku, Kitakyushu-shi Fukuoka(803),Japan
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4) Individual motor intensity curves were classified so as to claster according to the results
of the factor analysis, and the ‘typical samples was shown. -
(Hiroyuki Kawahara, Osamu Aoyagi, Kazutoshi Kikkawa, Youko Saiki, Norio Koga, Eiko K
uroiwa, “A study on the measurement of the Change of Motor intensity during free playing of
pre-school children” Kyusyu J. phys. Educ. Sport, 4-1 :11-23, March, 1990)"
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Stress contorol for athletes throgh Body-Sonic
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The control of stress and relaxation is often an important factor for athletes in competition.

In the field of music therapy, music has often been used as one therapeutic method for

relaxation. 2" Body-Sonic( body vibration with back ground music) has been suggested as

1) Faculty of Physical Education, Fukuoka University, Nanakuma, Jyonan-ku 5-19-1 Japan(814-01)
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one possible technique for controlling stress.” Studies in the field of acoustic psychology have
stated that brain activities during periods of relaxation show a series of alpha waves.? Many
researchers have reported that body vibration with music could possibly increase the
appearance of alpha waves.”"

The purpose of this study was to analyze the effects of Body-Sonic{ body vibration with
music) as one technique for stress management through laboratory conditions.
(Katsuaki : Yamamoto, Hirohisa Isogai:, Shinjiro Mineshige, Satoru Tokushima, “Stress
control for athletes throgh Body-Sonic”. Kyusyu J. Phys. Educ. Sports, 4 -1 :25-34. March,

1990)

Methods

Subjects

In the beginning,a large group of subjects were administered with the State-Trait Anxiety
Inventory(STAI). From these results, 12 male subjects were found to have a high level of
trait anxiety. These 12 subjects were devided randomly into two groups: a Physical Stress
Group and a Psychological Stress Group. All subjects were measured for alpha waves by an
electroencephalogram(EEG) .In addition, their blood pressure,both systolic(SBP) and diastolic(
DBP) ,heart rate(HR), and skin temperature were recorded. The measurements were taken 3
minutes every day during the base rest time period for the entire testing period.

Procedures

The procedures were divided into two sections.The first section was the task assignment.
The task for the 6 subjects in the Physical Stress Group was an ergometer test. For the
ergometer task,the subjects had to maintain their heart rate at 160 beats per minute for a
total of 20 minutes. During the testing period, the subjects were measured for their EEG,HR,
SBP,DBP,and skintemperature.

The Psychological Stress Group was given a personality test called the Uchida-Krepelin
(U-K) Test(1957).The test is a continuous mathematical addition task. The subjects were
given a trial run through for the first line of the test. The time limit of one line was one
minute. In order to create psychological stress,the subjects were then instructed to score at
least 25% better than the first line of the trial run though. Once again the subjects were
given one minute per line and the subjects were tested for 20 minutes for 20 lines of the test.
Also during the U-K test, the subjects were measured for their EEG,HR,SBP,DBP,and skin
temperature every minute for a total of 20 minutes.

For the second section of the experiment, both stress groups listened to four different
conditions of music and relaxation.Three conditions consisted of music that included body
vibration and the fourth condition was quiet time with no music that served as the control
condition. The subjects sat in a semi-reclining position in a body vibration music chair. The
chair was designed to vibrate with the rhythm of the music. All subjects were exposed to all
four conditions on separate days(one condition per day).All subjects were experimented with

randomed design for four conditions. In the first condition, the subjects were given a condition
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of stressful music followed by relaxation music.The second condition consisted of 20 minutes
of only relaxation music.The third condition consisted of 20 minutes of the subjects’ favorite
music.In the control condition,the subjects were given 20 minutes of quiet and relaxation
time without any music. During all four conditions,the subjects were once again measured for
their EEG,SBP,DBP,HR and skin temperature. (table 1.)

table 1. Experiment Procedures

Rest Stress Relaxation
(3min) (20min) (20min)
Psychological Stress Ex1.Stressful music i Relaxation music

(Uchida-Krepelin test) | Ex2.Favorite music
Ex3.Relaxation music

Con.Relaxation with no music

Physical Stress Ex1.Stressful music i Relaxation music
(Ergometer) Ex2.Favorite music

Ex3.Relaxation music

Con.Relaxation with no music

Results
The following points were taken into consideration for the statistical analysis.
(1)Is it possible to create psychological or physical stress in laboratory conditions ?
(2)Is it possible for music to reduce stress ?
(3)Is it possible for different types of music to effect the relaxation ?
(4)Is it possible for music to have a relaxation effect on psychological or physical stress ?

Upon statistical analysis,the following results were found for the first section of the study.
The base rest time(the mean of the 3 minutes rest time)and the physical and psychological
stress time(the mean of the last 5 minutes of the total 20 minutes)were analyzed by the t test
for the SBP,DBP,HR,EEG,and skin temperature. Significant differences were found for the
SBP and HR in the Physical Stress Group. In addition, significant differences were found for
the DBP,HR,and EEG between the base rest time and the stress time in the Psychological
Stress Group.

For the second section of the procedure,the subjects’ data were divided into the music
listening conditions and the non-music control condition. Based on a t test between the
physical and psychological stress time (the mean of the last 5 minutes of the total 20 minutes)
and the music relaxation time(the mean of the last 5 minutes of the total 20 minutes), the
following results were revealed. For the Physical Stress Group, significant differences were
found for the SBP,HR,EEG, and skin temperature for the subjects in the music listening
conditions. It was also noted,however,that significant differences were found for the SBP and
HR for the subjects in the non-music control condition.

Significant differences for SBP,DBP,HR,and skin temperature were found in the Psychological
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Stress Group during the music listening conditions.

Also for the Psychological Stress Group,significant differences were found for SBP,HR,and
EEG in the non-music control condition. (table 2.3.)

In order to determine significant defferences within each condition, first the analysis of
variance for repeated measurements was used and when this test showed statistical significance,

AMGEEEHR B4% H1%5 FTR2H3A

then Turkey method was applied.

Experiment condition 1(EX 1) showed theta(#) waves and a reduction in DBP.

EX 2 showed Alpha(a) waves, especially in the physical stress group.(Fig 1.) EX 3
showed a reduction in SBP and HR, especially in the psychological stress group.(Fig 2.)

(table 4.)

Table 2. Changes of the psysiological indicators in relaxation

Group Condition EEG(a«) EEG(#8)

DBP

SBP

HR TEMP

Physical Ex1
Ex2
Ex3
Con

T

Psychological Ex1
Ex2
Ex3
Con

- = = | > = —

— = = |—> —

t and { ; p< .05



Table 3. Changes of the psysiological indicators (Mean and S.D.) in Relaxation

EEG( a) EEG( 8) DBP SBP HR TEMP

GROUP Condition Mean S.D, Mean S.D. Mean S.D. Mean S.D. Mean S.D, Mean S.D,
Sec\Min Sec\Min mmHg mmHg Beat\Min T

Physical Ex1 6.5 3.71 3.0 2.78 -7.2 8.95 6.4 13.7 4.3 11.1 1.8 2.67
Ex2 8.2 4.33 3.5 3.5 - 3.0 14.6 -9.6 8.37 1.6 8.49 2.7 2.45
Ex3 7.2 4.85 2.8 1.67 - 4.7 5.36 - 8.1 6.33 0.1 4.20 5.1 3.14
(n=6) Con 4.2 1.97 2.4 1.55 -1.2 7.27 -7.7 2.76 5.4 11.8 2.7 4.41
Psychological Ex1 6.8 5.94 4.2 3.34 -11.0 7.3 -1.1 6.11 -7.7 17.4 -2.9 3.25
Ex2 7.7 4.63 3.8 3.26 - 3.6 9.10 -7.5 6.34 -10.8 7.6 0.5 6.67
Ex3 5.7 3.64 2.9 1.86 -7.8 7.76 - 3.8 5.21 -16.4 6.2 -1.1 2.60
(n=6) Con 7.2 5.72 4.0 4.33 - 10.4 13. -9.5 7.70 -9.5 104 2.4 4.92

MU= ACYA Y QEEA— Y LY Z owog-Apog : §) ‘Y
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Table 4. Summary of comparison among 4 conditions.

Group Variables |Time(min) Comparison among 4 conditions.
(P < .05)
Physical EEG(a) 3 Ex3 ) Con
8 Exl > Con, Ex2 > Con
18  Ex2 > Exl, Ex2 > Ex3, Ex2 > Con
19 Ex2 > Ex3
EEG(#6) 8 Ex2 > Con
DBP 9 Con ) Ex1
10 Ex2 > Ex1, Con > Exl, Con > Ex3
11 Ex2 > EX1, Con ) Exl
12 Ex2 > Exl, Ex3 > Exl1, Con ) Ex4
13 Con > Ex1
14 Ex2 > Exl
16 Ex2 ) Exl
19 Ex2 > Exl
20 Ex2 ) Exl
SBP 12 Exl > Ex3
14 Ex1 > Con
18 Exl > Con
Psychological EEG(#4) 13 Ex3 > Ex2
15 Exl > Ex2, Exl > Con
HR 2 Con > Ex3
15 Con > Ex1, Con > Ex3
16 Con ) Ex3
17 Con > Ex3
20 Ex2 > Ex3
DBP 15 Ex2 > Exl, Ex2 ) Ex3
18 Ex2 > Exl, Ex2 > Ex3
SBP 2 Con > Ex1, Con > Ex3
3 Con > Exl

* "time" means

the lapse of time under the music control condition.
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—0— Exl; A combination of stressful music followed by relaxation music
H ——+¢—— Ex2; The subject’s favorite music
(mm E) ——0— Ex3; Only relaxation music
88 ——8—— Con; Quite time and relaxation with no music
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Fig.2 Change in Diastolic Blood Pressure during mental stress and relaxation conditions.
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Discussion and Conclusion

It was compared between the music listening condition and the non-music control condition
for the EEG, blood pressure, HR and Skin temperature during the rest, stress, and relaxation
periods in physical and psychological stress conditions.

In the Physical Stress Group, there were significant differences for the SBP and the
HR.Based on these results, the task of an ergometer could be used as a possible physical
stress in laboratory condition.Significant differences for DBP and HR in the U-K Test for the
Psychological Stress Group were also found.The blood pressure and the HR could have
increased due to tension or nervousness during the actual testing. Therefore, the U-K Test
could be utilized as a possible task for psychological stress in laboratory condition.

During the music listening conditions, both physical and psychological stress groups showed
significant differences for the physiological indicators.Both the vibration music conditions and
the non-music control condition created a relaxed state.

This was based on the results from the analysis of the blood pressure and the HR.On the
other hand, based on the analysis of the EEG and skin temperature, the vibration music
conditions created a stronger effect on stress management.

Therefore, the vibration with music might be better for stress control than the non-music
condition. This conclusion was in agreement with the results of Nakano (1988)'’, Arai et
al(1989)", Murabayashi et al.(1987)".

Although music had relaxation effects on stress, the level of effectiveness depended on the
types of music used.According to the results of Alpha(a) waves (Table 4), the favorite
music might be best for relaxation in the physical stress group.In this group the relaxing type
of music (EX.1,3) might be more effective for relaxation, compared with the non-music
condition.

The fact pointed out by Nuki (1987), that the conditions of subjects, such as the learning
experiences of music and the ability for image, influence the changes of physiological
indicators must be taken into considerations to give a more definite interpretation of the
present findings.As shown in Table 4 (SBP and HR ), the vibration music might have a
more relaxation effect on the psychological stress group than on the physical stress group.
More research concerning the differences between the effects of the vibration music on
psychological and physical stress is necessary before a more definite statement can be made.

In conclusion, it might be suggested that stress management for athletes might be possible
in laboratory created stress condition and that Body-Sonic is effective to stress control for
athletes, especially after exercise or athletic events.

A research concerning the effect of Body-Sonic on stress control for athletes before athletic

events will be necessary to give a overall statement on stress management for athletes.
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A short review of maximal rate of sweating in human

Masafumi Torii

Abstract

In this paper, the maximal sweating rate (Max SR) in human has been examined from the

viewpoint of sex, age, level of maximal oxygen uptake, ambient temperature, relative

humidity, work intensity, seasonal factor, and the techniques of heat acclimatization.

The results obtained are as follows:

1) Exercise simulation, walking, running or bicycling, induced the Max SR was conducted

in hot climatic chamber or in the desert.

2) The Max SRs due to marathon running were 1000 to 1200 g*h™' in the cold season and

1500 to 2000 g-h~' in the hot season.

3) After several days of heat acclimatization and in the exercise simulation, sweating

capacity reached a maximum rate over 2000 g*h™'.

4 ) There was a sexual difference in the Max SR and the sweating capacity in the female

was less than that in the male.

5) The maximal sweating capacity in human was observed by prolonged-moderate muscular .

work under thermal stress, internal and/or external heat loads.

(Masafumi Torii,“A short review of maximal rate of sweating in human”. Kyusyu J. Phys.

Educ. Sports, 4 -1 : 35-54, March,1990)
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3) REFEIRESITRFO Max SR

4) =35V vEFTHOD Max SR

BRI hTVWAE PO Max SRIZOW
T HEFERIHCER LALLOREK1 THS, K
BE, b b ORFROKAMEIZ,000-1,500g/hDiE
BRADBKABTD 5, 2,000g/hBFiiEHPREBC
gt LT3 e b Ti33,000e/hDRFBEE A S Z
BB, L LMax SRIZ2WT, F1EERT
HROLVPBCRIRAELTE LT . 22Tk Te b
DT % BRI S 12 h ORFROKEMED 5
VW3 RTFENORKME | LBTHZ LT Lz,

8 4 D|EFIZES\ T, Max SR DKk¥E %

BR. £ LTEh i RBATHHEEHZFCO VTS
FLTAHIV, LicdiaT, ThHOHER - 747
T 5E¥I: Max SR BRI+ 2 EH* L &N
THrLERKBEELLNS,

DT LT, SHRETNS ORR Y RBERY
DB RFT D F R RBE 2 RIS 5
tEILRB,

WRHE

1) aE#E

t kD Max SR ORBRIIZ,. B - AR
FORERL-THbEINEDEEL LRS,
FEEHCHE W TIHREC L bW SROBMRE
ENELS, AEHOBENEL . 5 —FEDOKHRH
HTHhiE. B - wtic & 3By — btk -
THREBEXNT 5, AEOEESRENRIST 2
25E, REBC LTV THERY - HfickFELLE
BRIToCBE L k3 (BRAMRIGTCS
G ARFO/RBZ OV TRBBCB W THERT S
Mo ZOBHEOMFIMMMBRESL L TRITFED
BHRLEET B, LichisT EHEOREIRR
ELTR, BETOHEBY I 2Vv—va VEEOR
HFICEEZBR O - eBEE PO TR R LT,

2) aWHE

tE, Fin. BARREMAOKE, EBREMH,
HEy (%) HE - BRRAEOFEVE, REOR
E - BELH. FHETF. BRIHLoHERL S
Ty ChETHRESA-e FORFECETZH
TR EE LI,

B2 DOXBRCBVWTRRIN TV A RTFROH
LI BRCAVLR TV DT, T XTHEARR
Bl DS54 (g/h) RRCEMBARE A K
Pl LT >t ¥72s F2a, 2b,
RILEFOLEFLHDLRFRCHTHFERIE
T T AR TPOELERRED 5 VX FHEL
BAE—&PE () TRLTW5, thlist
. BRXOR» LEENREERAB oD b
ADTW5, BECOPWTRER(F)RRIERL
(O KA TRE L 122

C=(F-32)/1.8
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BREER

1) BETOEHKFCRB I IRERTE
(#F2a+#2b)

1 HBECHEShie FORBRITR (BEHFEXR)

wEE ()

BRERTRE, g/ h(ke/ A)*

Adolph,E.F.,1974?
Kuno,Y.,1956"
Itoh,S.,1960%

Leithead,C.S. &
Lind,A.R.,1964%

Ladell, W.S.S.
1965%

Folk,G.E.]r,1966™
FEFTHESL , 1967
LR —, 1967%"
Robinson, S.,1974™

Ingram,D.L. &
Mount,L.E.,19757

£ 4 K& ,1978™
the % KW, ST ER,
19787«:)

Mount,L.E.,1979%
Nadel ,E.R.,1979%®
o LIFEHE, 1981

# _EKER,1981%

Astrand,P.O. &
Rodahl,K.,1986"

NI FEHE, 1987

HRARF, 1987
W iHaC,1988%

3,700[ W& ic k13 5 ERREI OS]
1,500-2,000[ 5§ ©3,000-4,000]

800-1,900[ & 2:5l{t-3,000
-4,000]# &1 (10-12) 2,000

2,000

2,000( {8 T , R T3,000]

2,600-3,0008b3C 353 5 E%(12)
1,000— S {475 BHR(10)

1,000— 7 » bE—s, 1,100—#FT[130m/5 ]
1,160° — EiR T EE T
2,000-3,000[ & 348il1k L 7= A1(10-12)

1,500-2,000— ¥-EH T (7-10) , B2 ¥(1.5-2.0),
1,100—&{T[#HE,7.5km/h],1,300-1,500— EfT[16km/h],
1,800-2,000—=< 5 v vEEfE, 2,100— 327 v b F—LRE

BB 503 5 F¥ET(10-12)

1,200-1,400" —40°C T;EH)

1,000-1,500— iR T 0 :EE) < (7.0-10.0)
1,000— B % #4173 % BX#E(12,000g/ 128 ]
1,530—40-50C DHRHE T Vo2=1.5 1/5r DEHHT
1,500-2,100—[&24514L 3,000-4,000]
Tre»39CLL ET

2,000(10.0)

2,000

X
X
*\y

() D1BDLHYORFRHOFREAMT kg ZAV1,
#, REMBBEBCFESTIEDRFRLYEENRA,



F2a HEBETOHEHBNC L IRRFETE
(BF o)

) “ BE&N EERH gREOHMK

R RTE".e/h  zm pE mE WE PR HNE B WBE  H G 0N Vo2max"
REES 1,911 +152" B%F(7AH)25C.60% 60% Vo2 max(160m/%) BHRT B 24.5+6.8 4 62.6%1.7
1983 [1,696-2051]" bUoy K3 ER), 1805

B#5 1,486+213 E12:(811)40.45% BIRBE¥E, Vo2 max80%,30% BA 5B 26.0-30.0 3 2.6-2.8 1/%
1990® [1,216-1,802] 2.0m/s
McMurray > 1,428+446 KiB35TC BHIEB{EEV02 max60% REERTF B 20.8+2.5 56.6+6.2
1979 HR136+294/%,30%

ARL 940100 -,26C 30% HIREfER, Vo2 max70%,60% *HEER #  19.0-21.0 3 3.2-3.7 1/%
1978% 1,282+180 —,26C 90% KEE
Sawkab 1,248(640:+97) #FE(3-58)45C,20% FL v K 34,Vo2 maxd5% BA B 25.0+4.0 7  53.0%+6.0
1983™ 5.6km/h,90%
SEEES 1,174+229 #(3-48)35C,45%  HEHEEE, Vo2 max60%,607 AR—-YRE B 20.0%2.0 7  55.1%6.7
1986 0.5m/s [21.0-26.0]

Saltin b 1,142+271 HF(6-8)30C,45%  BIEH{FE,Vo2 max72%[68-78%]1 mA B 24.0021-32] 4  50.25[49-58]
1968 [931-1,541] 1,275kpm/4 [1050-1650kpm/ 4]

Kobayashi®» 1,056 —,407C,45% HERBFE, Vo2 maxd5% ,455 BA 8 21.3%+2.9 5' 3.14+0.45 1/4
1980% (540kpm/ %)

Robinson & 1,020 —,46.0C(D)*0.9m/s Lo KI8T, HR12.5%,5.6km/h A B 15.0-19.0 8 —

1955™ (800-1,300] 26.0C(W)" 190kcal/h, 180-240% [1450%]

Nielsen & 9294270 -, THERR BIREfEE, Vo2 max60%, 605 KixSEst B 23.0-25.0 3 4.14-5.19 1/%
1976 {768-1,241] 33C Vo2=2.64-2.751/%

Shvartz > (750+114) BE(6-7H)S0C(D), bU o K3 A%F,5.6km/h Kt B 21.025.0 8 -

1973 28T (W),0.9m/s 5 R E# 905

¥:IRTFROBROS S, () REREARCTHRLTRLTWS,

a L EUERE, b F— 20, c  AXNBE, d: D, EXEE

e W, BREE, f:Vo2 max, RABEEREQ/5 ¥ dml/ke /7)

8¢

HemeWi &1#H HvE BHREEINY



#2b REBRETOEBCIIBRERTR
(HFDORHED

% & & ZFR°, g/h BIE&M REASM FRE DR .

F R ’ ZH BE BE WE M HE KHE HERE 13 SE N Vo2max®’
Horstman®  1,249+369* —,45T (D), HEEFE, Vo2 max40%,120% BE B 21.0+1.0 4 51.4%2.9
1982% 879+160 23T (W) BEE % 21.5+1.4 3 47.2+2.6
Drinkwater & 810 —,487C,10%" FLy F3IA,Vo2 max 30%,100% KEE % 20.6%1.5 5 46.8+4.4
1977 (504 x 2)

Kamon b 9954163 —-,52C, kK#KE FLy K 3IA,Vo2 max 25%(5.6km  BXA B 23.3+2.2 4 4.11%0.50 /%
1978% 808+ 53 ®ti(ITorr/ %) /h-3B) A T 22.3%2.6 4 2.41+5.52 1/%4
1204 43%(5.0km/h-%)
Arakib 745+104 HE, 30T,60% BimHEE,1070kpm/ 5, 1205 BEE #  20.1+1.0 11 -
19817 (K#4%)
Drinkwater & 654+126 #-9,47.840.5C 10% btV vy F3n,Vo2 max 75% BA & 23.7+11.4 7  2.46+0.40 1/%
1976 0.9m/s
Lamanca®»  1,287(715+146) —,34.4C,45% 100mA v 28—, bL—=v I 8:3:2 B 19.0%1.7 9 —
1988% 736(460+142) DHR=160-180#8/%,5 v = ¥ / HE 5V F— i 18.8+1.2 8 —
M, 333-353m/% ,F,285-308m/% (K&#4%)

#: RFROFRO> S, () BERERTHRLTEL T 5,
a: FHEMEE b AMBE, c D, BHEE
d i W, BERERE, e : Vo2 max. RARMKEME(1/S ¥ -idml/ke)

HEWX e $MAMUOPREVH O A ¢ HY

6€



40 AMEHEFHE B8 P15 PR293A

AR EREE T ok 0 2B ho R ROE&EY
¥R L TABEBTF T, 1,500-2,000g/h, %
F T3, 700-900g/hicE LTV 3, TFORKE
EFEZBEFOLhOBE L 0N RBETH 5,

vialb—vavOREFHELBE, Fhd
bICAENERER L O BORAREGT TfThd
hTuwb, i, FREBELELTIE, PLy F3
NWIELT 8 B BT & HERHL b o 4 — 2 {EEEMH
KA o, & ORFRIE60% LA 1o £ faf % #kfE L
TWh,

—F\ W oM T, BEORE &M
AR L 0K < FEMEEE M AR
FRHOWTWALYI THH, Lichi-T, HHAME
FHREOKEPREZEDOHT &, Max SR D
ReEELBHA2BMUTW5 EARBELRS,
Bl X, 4, 20 KORBIRRASTFE25%
& LT, HFECHREIREITC 40T, wWTFhbi
B4 I BTl AR 2T - 1o {F
R, BEE T LA — 2 — FCERBAYRED
BEEAMOH, Ehichz T Vo2 max ®40% .
602 45 L U802 M EY £ 1 & 9 L7z 142,
T OFEBEHMO—HE R LTV 5, BETOM~
DOFFEREE I L 2B R ORFR/RAFEL T 5,
FEFF I E S i M LTI L W h o
BiCHWTh, 30CCL DA0TIEEAEFILH V. &
EiffiL, 40COBYE T Vo2max i3 1¥80% D IREE
T L 7oBFIC, #91,600g/hhi 8 5 hiz, 1,800
ghZBClz 2EREL L Bhi, ZOffid,
#2 O Max SR YT HfETHE. ZhbD
#i8hE O Vo2max DI, 2.6-2.81 /5 THb,
FA#EROBRADMEELE L TRABRETH 3
S076)TT)

o, HFECEHHRBTREEI AR L
LT, B5EHE26C, HAAE30% £90%1ck\W\T
Vo2max DT0% EH AR IC X 5 FeIF@ % i L
PR B ORI & 5 & HAREE30% T ik 940
+100g/h, 90% Ti, 1,282+180g/h® FiFik%
BTwb, Lichi- THENREAEVEREICE
WTh, MBETH-120, MECEBAN TS
5 &, KRR X h ESGHRS LR L TR

16 — X100

SWEAT RATE, g/h

B, EE - HE)BRRORTINE

HEIHRABFIANPOTE LU30T(WF
N L AXRE4S%) OB TV THIGHK
LT (REST) B & BEH{EEA RO
BRETROTE 2R LTS, (FHEMED,
Vo2max®40%-W 1., 60%-W 2. k080
%-W3DIMHEHLBAATDLE L, *
nNEROREFT BT, #8E T 2ESF-H
Biesinl, 7— 2 FHE s ERRETE
LTwb, FEMZBRET S -HI, =T
BogtaTzERT5 &, (FEEEME &
UREREMICEWT 1 Y ABOFEEL L
bha, (BHbH, KRR

oA A L, B@RmcsEZss L5
ZHeEbhb,

2) EHELARCETIRERTE
SAEHREEORTRICH T % R4 TR
DHEWIEIEIICER L, BFOoRKCoWT
AB L, FbEVCRERTE1,200e/h, BLE
WA 1X2,090g/hTH B, T Tk, 881-1,024
g/hTh b, LTFORFMAETEL LA LERT



F*3 23t L3EERTE
R &4 RS FREORKME
BEE RAR G BE WE ME A% BE BRE & FB N Vo2 max® ARGULOTE
Bonner & 2,090+335*"  -°?,48C(D)*,33C(W)*’, K155 & HERER, A 5 2542 5 — 13A [, HE[48C(D),28°C (W),
1976" 1.5m/s 304+300kpm /4 LACoOEY,604/H]
Mitchells 1,620 -,45C(D),32C(W) BHEHFE, Vo2 max B’A B - 4 41.7+7 108§, HE*
1976* (1,080-2,100 40-50% 240%
Robinson® 1,480 H,40C 23+ 2% bV K IA%E,5.6km/h, BEE2 B — 5 - 2364, HE *
1943* (1,410-1,570] 180-240%/8 297
Greenleaf>  1,410+255 -,39.8TC,50%" QEWF% Vo2 max45%  BREL B 22+2 5 3.01+0.4 8B, HE*
1983% Vo2=1.3 14,1204 LA
Senay 5 1,407+383 -,33.3C(D),31.7CT(W) Uy K%, Vo2 max BREE B 26.6x1.4 19 3.10+0.08 8 AMH,HE[33 C(D),32C(W)
1976 509% , 2405 EXyFEY Y2408
Kglrb 5 2,781+244g/2h -,40TC,45% lazoﬁﬁitf'ﬁﬁ,\’/oz max45%, X¥& B 24+6 10 3.7+0.38 108R),HE*
1
Wyndham®  1,283£315 -,32.2C(W) AF 9 €YY 248/5% SREL B — 12 - 9 AR, HE "
1973 Vo2=1.45 1/4,240%
Shvartz& 1,290+120 -,39.8(D) 30.0(W) ﬁﬁmf‘ﬁi Vo2 max50%, — 5 21.3+2.9 5 3.14+0.45 8 HE,HE,*
1979 75W, 1205
Smiles & 1,253 -,45T(D),23C(W) ruyb;wﬁﬂjﬁmvm mEgsE B 16-22 5 - 7 B, HE "
1971* (1,170-1,380]  2.0-4.0m/s 1005 KEY:
Strydomb 1,200 -,36.1(D),33.9(W) FE30.5cmOEDRT v € BA 5 18-25 5 2.03-2.93 12BH,HE,*
1966* v ¥ 12@/%,1205%
Glsolfi & 1,110+154 1-3 R 48.6C(D) MUy FIA#AT,5.6km/h, X¥&E B 21.0 6 — 4/8=RNbL—=v 7 303/8,5
1973 26.7C(W) 1005 [19-24] B/58,11;8##
Avellini & 1,008 A% 49C(D),27C(W) 0.1m/s Uy F I %7, KA B 20.8+1.8 5 3.0 A bv—=v 7 HERER, Vol
1982°%’ Vo2 max30% ,50% max75% ,60%, 5 H/4, 4 ﬂﬂﬂiﬁﬁ
934 BA 5 23.2+4.7 5 3.0 BErL—=v 7 HBRIEE. Vo2
max75% .60%. 5 B/, 4 ARk
Fryeb 1,024 -,48C(D),25C(W) Ly K14, Vo2 max RA & 25.5%1.7 4 54.1+4.3 8-9AM,HEX
1981"’ 25-30% , 1205
Shapiro b 925+114 -,54,10%,1.0m/s bV F3n,4.8km/h mA & 22.0+3.0 9 40.5+4.5 6 B, HE*®
19807 1004 (504 x 2)
Kamon b 881+141 -,52C, KRR EHH PLy FInd4.8km/h(Vo2 KE&E & 22.8+2.8 4 — 8-108 ,HE[50C,D:25C W, kL »
1976 (1 Torr/10%) max,30%)180% F 3 v,4.8km/h,90-1204 ]
a) FH+EREE d) D, &EXEE g) Vo2 max, ﬁk@iﬁﬁlﬁ (1/45 %142 ml/keg/5)
b) ¥— 2D e) W, BIEE h) HE,#Z88E " ER0RBL&HE L URREH - Ak

c) FwiTsiEdinl

f) HxXHBE

1R OBRYEBH O A Y

-]
-

HHWX v £h

144



42 ANEHETE $4% $195 FR2E3IA

OEBHERR & FARICBEF L &V,

BRERF L L L20RAHEHEX LD, BB
FEEUR (Vo2max) X EIREMER R LTV 5™,
S8 ToRHEE LTE, 0T koS ikt
LT 18R EBREE L, 100-2005FE, &« h%
EOHGEHLADbETAM LTV, ZhbD
WEDOKERIKK TEEZIhTVWE8, BNE
DR|E B > TEMcBAT 2B £ [H
BToOEBICRAT 2RERTR]) OFHBELE
BRIV IO>THS, AWK TRHIE-
LBADBERLCEWTR, LT LLRTFREE
HTA3RFELLTCEMAEB IR TV REVWEIHSE
Bbhd, RN ZEHRFCHETIRE
COWTR, ROFRBBEIIR LS, tE4RKHP
BT 5 Lo CkL kT, BERBOZE
BT, FELLEVWEDOHBENTH S, L
LBYXETE., ZRABOEHERHcKREI S
IO S 04 BBEROEHETS L FHTL L
OBFEI >WTOEBLBBAEROA TV, &
hoDBERCIZ. BERL. HBOLH. JER
HEERELREZ bR, ChLAEEEELTE
Ml 3REROREEERLILLOELEELLA
L9,

EZAT, b MHEBABUEICHEREZhS &,
HRBHEICC I BCHBLRRD BN 5, RFF
BRELIEMNL, BRGRO LRCBENRE
ELHABOEMHGERT 5, BEORESLGCHE
ARG IMbIEEOELT, BIEAZCRERT
% (K2a,b)o Bl Hiz, Ladell(1964)% i3, 2%
FHEBB BT 2 RFROMMIZ>VWTERD L >
CARRTW 3, ¥, 70—807 DEREZHHA I
12600-720g/h, Zh*4-5H#HE LT > &£90
Og/hDORFEMREON S, FilBE24b%
TH A RBESE L T+ 5 7 2284t (hyperacclima
tization) A S h 5 &, 1,200g/hé& RFREIT
Wi 3, Z < EsETH hid2,500-3,000g/h
DOFOHMELTETD 5,

3) ERMBDRESTHORSR TR

WEH IR OBEEDL1/5 — 2/5L#E X
h, BAKBR—FE2BLTEEAELL, BB

REHL PR PR ELZCTEST, BEDHT
BHBEETHS, ABEIPDERECEHERVESE,
BREIOASREIE, 45T R LIELIEHAT S
WO LichioTy b D MaxSR b RBET 3
BHEEBeIHEELLNS,

337 Y V/FOWEIE T35, 40, LV
STORETEEOLRHET (A-G. ROBABR)
THLALRFREYRLTW5, BRLSBEORA
BELhEDIIASTORKTE2HRETHIT LI L
&¥TH5(Lee,1964)° , M3 BT H5A-GOE
Flid, RITBOSVERERT VS, iy 0D
BINT, A RETERNABE S —BLTW
5L5TH5b,

—7 Dill 6290 R B E B B 31T R O BT
K5 E(E4), BTHEEI0mM/5T60. 120,
007V IcBE. RIFRIISHFERE TIS8—
1,165 g/hZTF T BF & h0%BEEV . A
BFT21,200e/hWBETH %,

¥ 1 BORREFRIZOWTIE, BEIEETS
HEC I L T 5 T10-12kgDBEFRMR 2, 3
Abhb, Adolph 522, BV 7+ V=T WHIE
TRIE¥E, Fled b7 v 28R, B, Bl
DHBRHERT S, BEACKVWTIROBRAE
i22-8kegT, MIEEDOL b TR1lkgTH 72
LEBBELTVW3, ZOY 1 BORBRT
BELEXhW3Y,

PDERICETAEE TRV, BEIRE T
LRESDODLMEDN, BECRAXTETE
BB TERYBHRRCTERB LTV %, B
BASF%30-35COEMN B\ CTRRIHAT AR
T oo H1TH205 80 RTEE12500g/h
TRIF—ETD 5, £HTRHEFORRTFRII,
3,000g % BT X TV 5,

5 RFBRORROBFLEH LI LDOTH 5,

WBEDOERE BV TIX. REZEDIEKTHE
RBIBEDS. 4% FEROBEIBEDT.5%
(RFBTREEDE.21%MW) HTH 5,

4) 2TV UETHROBRERTR(HEE)

<3V VETREHE2,300-2,500kcal D T F v
¥—% 2EH TS CEVWTHRT AP0, &
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a
40.0pe Roctsl Tempersture F . C
"
3a.e| / Z / L L e S “""P 8.8
ol / / ,/ / V4 [ V. o 383
e
él Heart Rate (beats/min)
Ell WA, Joel
Y4 \> o A s 3
1 Y V W[Y "‘V%-uoi
w Consumption (Hters/min)
§ . /
h Vel s Pl
Sweat Rate (mi/hour)
b
O Sudject A Subject 8 Subject C Subject 0 Mearr & SE
- o Rectal temperatyre {°CI
50} & . . . .s‘:::'l::;o'.nwn )
$ : T \ Mﬁi
; . . P °®
£ o \

Limits « ¢ SE

.

2 6 10 2 6 0 2 ¢ 0
Oays in heot

(bt?ﬂ)i

~
o
-

4th hour heart rale &th hour reclat and

2. A2t L ERRHRICOBGR

10-128 MO ZAFLAR I 50 2 RFROMME L OCEBE. THENE. OBE, BENBRRE
EFTLTV%, #HASHUSRCR2REh, ARCHEEDY Db THE S LERRHRIGIBG
BB *E2T 5, al: Strydom, N.B. 5, 1966k v 5|H-ZEHKZE) ®; bX : Wyndham, C.H.
5,1976 X H 5| H™, £ 2 &R,



44 AMEFEBE H4 W15 PR2EIA

£4 PEREBOSEREBTRORRETR

s TR B &N KRFH BEREDOEM
F R g/h(g/m-h) Ff BE (ERAE B #RE 4 £k BE6
1972 959(524) BHZ(7 B),Tbb53T 100m/ 5 DHEE HEE 5018
980(530) ” 58C T605 1T aRdE B o15-18
1,189(586) ” 53C B A B 34
1,176(626) ” 58T B A B 7 7
840(564) ” 53C BEE & 15
528(342) ” 51C BR4E & 15-18
680(378) # 55C BEE & 15-18
1973 1,106(594) EZE 7 H,Tbb50T 100m/ %3 D HBE BEE B 15
1,121(606) -88 Tadl.2T  TL205%fT mEE 5019 |,
1,165(630) ~ L 5 18
965(522) e B 16
1976  1,071(570) HZ,Ta36-38T 100m/FDEE HBEE B 15-38 6
T3005 4T EBA

X, Dill, 1972 & Dill5,19739% L V11976 Dty & D EEHEE L1z, Ta,BER, Thb, BEKiR

®5 HFORRHIBITERIC KD 5 RERTR™

£ & H&E (C) R %17 Be R

#BRE Gy WM enEExE) @ (e/h)  (h)
I. A-1 37 9AWMA 32[26] 2,238 448 5
B-2 58 v 32[26] 3,230 646 5
B-3 38 ” 32[27] 3,315 474 7
B- 4 37 B8AS8H 35028] 2,498 416 6
B-5 62 8 H19H 34[27] 2,435 406 6
B-6 33 ” ” 2,576 429 6
B-7 36 u ” 2,296 383 6
A-8 43 8 A13A 29[25] 841 280 3
B-9 42 ” ” 924 308 3
II. C-10 26 7 AHI11H 33[28] 3,675 459 8
B-11 39 7H17H 32[29] 1,942 324 6
B-12 46 7H6AR 32[28] 1,399 466 3
B-13 41 7AT7H 32[29] 2,394 798 3
B-14 24 7HS8BH 32[27] 1,691 564 3
B-15 48 T7HS5H 36(29] 2,249 750 3
B-16 64 ” ” 2,447 816 3

B-17 26 7H9A 32(28] 1,155 330 3.5

D-18 30 ” ” 1,367 391 3.5

23] 40.5 32.5027.5] 2,418 483 4.6

®ORERS, 1942%,1942% k5 L U Itoh, 19530 D F— 2 ¢ RENE, | KHEEBHRT
5RH%; 11 AdthH(AB) T3 ER, #HREN0.10-15L17RFEADERETH 5,
A=Y —E2REREE, B=FEHFHELRLE LEBCEET I A, C=Hr¥EfHE
#. D=FEMM, % ERRTE, GEMHEI L YORFREELTRLL,

RREABTFHAR 1 BT > THRT AR hTw3, LhLl, BUEHH5VIEEEET
HYT %, LIchosT, PO BLVAR—YE EBF5=5 Y vBEHRPEDYIaL—Ya VD
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MATIK 50 5 SERORR
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Vo2max65-70% .240%

X: bv=v /R (], #: 1 8MOETER, BRHR: - rERO.LEK (H/8
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12} S SUK X 5 RRFEOED (Lee,1964— BHK
. EFR)
10¥ A RKXToHTEE (BF), B: £#XToD
HTHES (KEFH), C: AaToRHTE
1 B (XBEHFH), D: EXTOHENER

=]
T

(B4%), E : KX TOBEMKE (KRF
A), F: BB CoOMBEMES (KBFE),
| G : BfacoREBNRE (B
O: RS LB RrR. N
EHh R, KEKE=5-15mmHg,
HBITHE =94m/4[5.64km /Bl ], KHi=

SWEAT RATE, g/h
(=]

af 300m/ A C5m/B],
gREREE T, FHKRIEROFME,
2F . EHF. T, REETH 5,

ABCDEFG ABCDEFG ABCDEFG
35 C 40°C 45°C

AIR TEMP. IN DESERT, ¢

0 W ™ 0 W 0 e 10 0
min.

4 BEOBRESRHE X UFREE &L RITICEOBR,

a R 2REZRNE20(0) £37.5C @) 2 H T 1 AR H900kpm/ 7 O B EHVERE % 605
ThENSEE it - LBEORFLR L RMEE L HBEBOEk(Nielsen,B. & Nielsen,M.,1965k b
1A%, b : BEER24.5 C, FMEOWEE%* B\ 1588 & 5 RIFHE (g/57) D%1{b. 1 ,540; 11,7
20; IN,%00; IV,1,080; V,1,260kpm/min,(Nielsen, M.,1938X h 8| )%, BREBOBTBHZBIT.
LREEORMEAHFCIREALHELST RV, RTFECEIL. BRERKGFCEELTV 3, —F., BRE
B F-oTERRE 4T ¥ TAB L, RTFRERAZ ECERBRERBCT NS,



B e FORBABTEORBET 2 IRBE 47

BITHEN LA tcL 5B F L 20U BES
TLTW3,

L EDREREZER, LT TR GREAGBIECE
3 ARFEDOER L+ DBHETFO—#HiIC
DWTEFEREEYMALDZ LT S,

b b OGRAMHENIED TREMIC & A, B
BELL L VTR L CLERERIZGE—CCH
f-h 3 (Mount,1979)* , L i L. EEBS DER T
FEBECHA L TLRT 5, ¥ EEAERIT
LTzxA¥F¥—HBRELWEAL, Thid, F1d
REGBBES LS, Kic. 1 BRI T300kcal D #
DBEBL > THEACRELILET D L, BB
Be{frhbhicdhi¥, 60kgDEEDOL b T
12 (AEDE#I30.83kcal/kg CET 5 &) R
DB6TCEAL, 43CxHEXLAZ ECD, LL
hb, EERTRIDOE LI EREI O\,
hid, EEEb-TVW3BRESERC IS
BEEIRAEh, HROLBBRIEHRBR S
A6 TH5 (F1l,1981)°,

BEORENBETH-1- ., FEREN KT
HRERTFC X 2 BBMOBENIE 4T 5,
12 & ¥, Nielsen, B. & Nielsen, M. (1965)%?
2, F—#%#%ic20C £ 37.5C it B\ T00kpm/
FOEFEBE X2 BEEFELXAMLILLED

RFECEAER EEHBROTIL 26071 b -
THE LI 37.5CORBEE TORTEEL, 2
0COHR & ik LT, 1,000-1,200g/h TEZIC
Buh, AR LEBEBEO LRCIRL5ERR
BB b hl - (H4a), ¥ 1=, Nielsen,M. (1938)%
12, BEORE* —E K LT, fFEME %540, 72
0, 900, 1,080% & U1,260kpm/min & 5 EE
L TAREABBRORFILELZBEL T3
(R4b) R BIIIFFME B L THmML T
BZEN bR,

B ERASBE T 2 FHEFOBRS L
BHTKEWEELLN B, Yoshimura(1960)*
2, BELEFRICORRBIBHTAZL,
307, MO T 245 CIiRB L-RBBMATTR
R AGBERANBRICE R LI, B5. 20
EREFEBIELL LD TH B, BRECRBCR
TLRABCRTEEDOMANIAE ., 058K
KRAEENRBLATVWS, L L, £FCIZR
HEEMAE CORRMNES LB L TR,
DOE L BRESS L TRARFEENREShT
W3, LA IRFORBRAEE L, £FDLh
LOERILKEV, BRTFELEFITIZL, 2408/
h& £%FEii2930g/hTHh -1 BEOBRFRIZ
LEDFNDIORWTH 5,
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TEH
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T UTOA»LBBYRAALT,

BRERE LTI, BETOEB I av—va
VIRRERBTARAEE 2RO R-#@E2 LY
B, . Fih, BRARMBEEREOKE, KRS
e, fFEEE - B, BEORE - BELHK. F
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A study on the foot growth of kindergarten children by
the foot print method

Yuzo Ohta"’
Katsue Ohta®
Jynichi Kanegae®’

Abstract

The foot prints of 167 children from the age of 3 to 6 years are recorded. The first
purpose of the study is to evaluate the foot growth. The second purpose of the study is to
analyze the differences of the foot growth between the sexes and the ages.

Main findings of this study are as follows:

(1)The feet of children from the age of 3 to 6 years grow larger in length and in width as
age goes on. The differences of the indices between the sexes are not found out. The
foot growth correlates with body height, body weight, leg length and arm length.

(2 )Some characteristics of the foot growth are recognized, that is, the width of the front
part of foot grows larger little by little while the back part of foot grows smaller. This
means a tendency to slenderness by aging. There is a remarkable tendency to
slenderness in girls than in boys.

(3)Some examples are found in which the second or the fifth finger does not touch the
ground. It may be because there were some troubles in the foot growth.

(Yuzo Ohta, Katsue Ohta, Jynichi Kanegae, “A study on the foot growth of kindergarten
children by the foot print method” Kyusyu J. phys. Educ. Sports, 4-1:55-64, March, 1930)
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F®2 BREOCKBIERE

DOREEOERMEHERZR 2T EEITH S,
IRHDHERR IR, L 6 RCHT THEHRICK
BLILoTWwW5B, i, HERZREALREDLN
fehotz, R ETHERE, Lk & oRoHEE
RIITEETH -1, (K4 OHBFER—KER%
2R) BREOHEOHDBGRTS 50 bYKRD
TETHAH, REETHE, LR EOMOBM
FRIXBELNFLL->TW 3,

Age Group Height Weight Leg Length | Arm Length
cm ke cm cm
3 yrs Boy Mean 98.25 15.63 51.20 95.77
n:18 SD 3.77 1.21 3.63 3.83
Max 104.0 17.5 58.0 103.0
Min 90.6 13.5 4.0 89.0
Girl Mean 97.92 15.35 51.35 92.06
n:17 SD 4.34 2.04 2.32 6.75
Max 103.7 17.5 55.0 1060.0
Min 90.1 12.0 47.0 75.0
4 yrs Boy Mean 104.56 16.78 54.05 102.75
n:22 SD 4.74 2.10 3.03 6.26
 Max 115.0 23.5 62.0 114.0
Min 92.9 13.5 48.0 88.5
Girl Mean 104.54 16.77 54.05 102.17
SD 4.31 1.79 3.23 4.74
Max 113.7 20.0 61.0 109.8
Min 95.4 13.2 48.0 93.8
5 yrs Boy Mean 110.86 19.14 58.15 107.93
n:30 SD 4.94 2.16 3.48 5.25
Max 121.1 23.0 65.0 118.5
Min 101.6 16.0 51.0 100.0
Girl Mean 111.37 19.21 58.98 108.69
n:38 SD 4.75 3.16 3.48 5.45
Max 109.0 29.5 66.0 120.5
Min 102.3 15.5 53.5 99.0
6 yrs Boy Mean 116.28 21.59 60.68 113.28
n:11 SD 4.87 3.72 3.58 5.76
Max 122.5 30.5 66.5 121.8
Min 109.3 17.0 54.0 104.0
Girl Mean 115.55 21.22 59.88 111.52
n:9 SD 4.94 1.94 3.30 5.02
Max 123.0 23.0 66.0 119.2
Min 109.5 18.0 56.5 104.0




*3 RUBIEE
HL FL FW Y X FAl | FA2 | Y:X|HL:Y|HL:Y FA2/
(FAI+FA2)
cm cm cm cm cm of ol %
3 yrs Boy | Mean 14.85 2.03 6.28 5.68 3.47 47.61 7.21 1.70 2.59 4.43 12.57
n:18 | SD 0.45 0.20 0.34 0.35 0.60 5.24 6.04 0.46 0.13 1.15 8.27
Max 15.7 2.3 6.7 6.4 4.2 57.96 10.54 3.35 2.81 8.47 20.54
Min 14.3 1.6 5.6 5.2 1.7 34.24 1.16 1.26 2.35 3.40 2.26
Girl | Mean 14.68 2.01 6.22 5.54 3.54 47.32 5.73 1.59 2.64 4.21 10.72
n:17 | SD 0.78 0.27 0.32 0.38 0.48 5.06 3.39 0.26 0.13 0.66 6.03
Max 15.7 2.5 6.7 6.1 4.4 57.28 10.85 2.19 2.96 5.69 19.44
Min 12.9 1.8 5.7 5.0 2.6 37.36 0.78 1.30 2.42 3.36 1.59
4 yrs Boy | Mean 15.44 2.12 6.47 5.81 3.37 51.06 7.7 1.75 2.66 4.72 13.37
n:22 | SD 0.77 0.28 0.51 0.53 0.56 7.15 3.37 0.33 0.17 0.87 5.89
Max 17.6 2.5 7.5 7.2 4.2 69.46 14.75 2.66 3.21 7.28 26.02
Min 14.3 1.7 5.8 4.7 2.1 41.93 2.27 1.36 2.42 3.57 3.39
Girl | Mean 15.43 2.18 6.51 5.87 3.14 48.96 8.76 1.95 2.60 5.08 15.39
n:22 | SD 0.85 0.23 0.44 0.42 0.69 7.77 4.20 0.43 0.13 1.12 7.29
Max 16.8 2.6 7.4 6.6 4.3 68.47 12.64 2.58 2.92 7.72 27.84
Min 13.9 1.8 5.8 5.0 1.8 33.36 2.76 1.47 2.39 3.56 4.29
5 yrs Boy | Mean 16.29 2.35 6.74 6.09 3.23 53.51 10.81 1.98 2.68 5.32 16.76
n:30 | SD 1.02 0.25 0.50 0.48 0.75 7.86 4.92 0.53 0.18 1.38 7.43
Max 18.2 2.8 7.8 7.1 4.4 67.59 17.93 3.87 3.03 10.18 29.11
Min 14.0 1.9 6.1 5.5 1.8 38.49 3.65 1.28 2.38 3.17 5.60
Girl Mean 16.31 2.32 6.67 5.94 3.08 51.64 11.35 2.00 2.75 5.55 18.04
n:38 | SD 0.88 0.29 1.38 0.46 0.91 7.06 4.76 0.57 0.19 1.85 6.78
Max 18.1 3.0 7.6 7.0 4.5 67.90 16.47 3.80 3.23 11.46 35.88
Min 14.5 1.7 5.8 5.1 1.5 41.71 3.56 1.29 2.40 3.69 5.61
6 yrs Boy | Mean 16.83 2.33 6.94 6.08 3.25 | 55.50 13.14 1.92 2.78 5.47 19.14
n:11 | SD 1.01 0.39 0.36 0.31 0.62 6.84 3.89 0.36 0.19 1.14 5.32
Max 18.4 2.8 7.5 6.6 4.2 64.74 19.06 7.76 3.21 8.33 28.28
Min 15.0 1.6 6.4 5.6 2.1 44.47 4.17 1.47 2.58 4.05 6.05
Girl Mean 16.71 2.22 6.86 6.06 2.91 52.40 16.28 2.25 2.75 6.25 23.63
n:9 SD 0.53 0.19 0.33 0.25 0.79 4.51 3.99 0.77 0.11 2.32 5.35
Max 17.3 2.5 7.4 6.4 4.1 59.86 22.77 4.06 2.98 7.51 31.86
Min 16.0 1.9 6.5 5.7 1.5 47.42 9.94 1.46 2.62 4.05 14.83
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