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COP analysis of stability limits while standing

Naoko SANO and Shingo ODA

Abstract

We investigated the effects of ballet training on the stability limits (SL) of 4 directions and body sway while
standing at SL by the data of center of pressure (COP), and also analyzed COP of each foot at SL. Subjects
were 7 female ballet dancers and 7 female non-dancers. Subjects stood barefoot on two force plates and leaned
voluntarily to forward, backward, rightward and leftward limits without bending their trunks and necks. There was
no difference of SL and COP sway at SL between the two groups in any directions. At backward SL, COP of
each foot moved significantly inward, and lateral COP sway was significantly larger than at forward SL. At
rightward and leftward SL, COP of each foot moved significantly outward, and COP sway of the opposite foot to
the leaning direction was significantly larger than that of another foot. In conclusion, 1) ballet training does not
affect SL and body sway at SL, 2) postural control is more difficult at backward SL than at forward SL, and 3)
the opposite foot to the leaning direction might have a role of assistance to postural control while standing at

rightward and leftward SL.
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The characteristic of exercise motivation, social skills and
feelings of loneliness after adolescence, and that relevance

Tadao ISHIKURA

Abstract

This study seeks to understand the relationship between exercise motivation and social skills, and between
exercise motivation and feelings of loneliness after adolescence. Furthermore, the knowledge acquired here is hoped
to be of help to health and exercise educators. There were 1989 survey candidates (878 males, 1111 females). The
survey items consisted of a “physical exercise motivation scale”, a “social skill scale” and a “feelings of loneliness
scale”. The physical exercise motivation scale consisted of six sub-scales. The analysis showed the following
features: A) Subjects who evaluated themselves as doing a lot of physical exercise had high physical exercise
motivation, high social skills and lower feelings of loneliness. B) “Feeling of physical exercise competence”,
“competition desire”, “social skills” and “feelings of loneliness” was higher in male subjects than in female. C)
“Affiliate drive”, “competition desire” and “physical exercise anxiety” is higher in adolescence (13 to 19 years
old) and “feeling of physical exercise value”, “social skills” and “feelings of loneliness”, higher in adult middle
(46 to 60 years old) and older adult (61 or more years old). D) Social skills and feelings of loneliness are
related to a “feeling of physical exercise competence”’, an “affiliate drive”, a “physical exercise anxiety” and a
“feeling of physical exercise value”. From these results, the importance of physical exercise and sports instruction

in improving quality of life was considered.
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72,

BIBCR THEBHNIC L2 EDRDEETH 120
(df=3/1861, £=3.15, p=.024), FALIREDFER, FHHEH
VIR ABE L B ENEWERIZH -7 (K2)., A
CRIfilc L2 ERSAEETH Y (df=1/1861,
£=95.45, p=.000) . FEE 2> TVWDHF OB R ED -
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x4 BREIZEIT2EXFEHRHAXBCHED SERIBAINER—E

T4 x FEHHHER o e | R X T4 x " -
= | gt - - : S0
RE X £ 2 54 M x FE iR EA e Py % i B O aTf
BB AR n.s n.s n.s 041 .000 n.s .000
AR n.s n.s n.s 024 n.s 024 000
SEENACKR n.s n.s n.s .038 n.s n.s .000
xS AR n.s n.s n.s n.s 016 .000 .000
BEIAE n.s n.s n.s n.s n.s .006 .004
18 B i % n.s n.s n.s n.s n.s .009 .000
HEBRFIL n.s n.s n.s .008 028 .000 .000
i % n.s n.s n.s .000 .003 .000 .000
B =p
Too 7z, WX BCAHEIC X2 ZEERAPEE TH "
D (df=1/1861, £=5.11, p=.024), Bl & L ITHEEZ Lo 16 O s
TN OB/ EDREP-> T, 14 | E
EEIHOK 1L DAPEIC X D EARBEET @1 |
/1861, £=263.16, p=.000), EBZ o> TV D DR k. g
DD oTe, EIMRIX B OB X 5B E 64
BT (df=1/1861, £=433, p=.038), B & bICES % ::
o TWDHOBRBEP> T, 0
e S s I Y o i ) “# # " #
BRBCRTIIMERNC L2 FERRTHEETH Y (df=1- g £ £ ¥ k =
/1861, £=5.79, p=.016). BHEDEEDFH B E - 12 (4 g = ® = = Z
Do EEHRINCLDEROAETHY (df=3/1861, 1 EHEMTRREICLSFEYE
£=24.84, p=.000), FEHIIMOERB LY LEBFET
hot (M. HEFMHICL2EHROEHETHY 1 0 e
(df=1/1861, £=86.00, p=.000), EHZX> TWNDHH D o B eanm
ZE. SE AN - 12
RAVER T, 10 B waem
EHRLZICBWTERBIC I EDEREET ¥4 -
6 B AR
(df=3/1861, f=4.15, p=.006) . FFH DR RRARITH 4
OEELVbEPo (M2), £, HOFHEIC XS §
FHRBEETHY (df=1/1861, £=8.19, p=.004), $ % x % K @
B2 L TRVE OISR &0 5 RERNE bR, g = R & & g
TE IR TIXEE BT X 2 B R (df=3/1861, M2 EEEMKEEHs
£=3.83, p=0.09) 2HEE T, RABHOHERAEFFEH O
BERIVLENWEWSERRGELN (K2), Fiz. 80
HOHMIC L2 EHROHEETHY (df=1/186, :2 I o
£=40.77, p=.000) . JEE 2> TWD I DOHFEBE P 50 I [ e
7»:0 ;‘EAU-
30

HERRA X TN THINC L 2 ERPFEETD
D (df=1/1784, f=4.83, p=.028). FHEOHLITLED
BRIV bEDPoT (M3), Eio, FElic X 5%
ERFEETHY (df=3/1784, £=21.45, p=.000). HEH
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DERPE DR AR T & R AE#] &
DHEEBENE VWS RN LN (K4). AL
Mz L2 EHRELEETHY (df=1/1784, £=22.70,
p=-000) . I Z L TWDFOHERBE &0 5 FERD
Bonie, HEHX OB L 2RAMEHLVEETH

D (df=3/1784, £=7.13, p=.008). BEEICIB VW TEE %
L TWDHOBENERZ L THWRNHFLY bEne
WHRERNE LT,

I TITERNC L2 EHEPEFETH Y (df=1-
/1784, £=8.76, p=.003). BHOHRPLMEOH R LY
Loz (J3), FEHc s ToHRLAEETHY
(df=3/1784, £=7.55, p=.000). HFHHNIMAZENC, AL
AR A R & BRAS I IR TH MR &
SRERBE LN (M4), BRI L2 FRGE
BETHY (df=1/1784, £=28.80, p=.000), EEjZ L TV
50 DFFEBMENE VS ERBE O, HAIXED
FMICL2XAEFEHLOARETH Y (df=3/1784,
£=16.89, p=.000), BIEICBWTHEE Z L TW5 0%
FONEEZ L T2 LD bRV & S FERBES
iz,

3) EHEMIIBTIETMREL
HEMNAFILH & O & OBIF

TEEEARICRIT 2 FAURE SR VRE, £
LTIV & ORE 2T 272 DI AT v T T A X
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ETHEThHo T, AT TRIZGE, e
A FJUVICEHE L TV 2 B EA AR EE L TE T A RE
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TR L SR O BAR OFR & B R JAEEILLRE DS TR
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KRB BLBNCHEI L7 & 25, BT NESA R
AT, 2L T NEBMMER 2SRRI
TRIEMES R S e, FEH T DEFACR], B
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WMo FRARITEIE DESREE) OB K
bRELSTRPoTZ, —FF, LTI DEBARIE 2
SEEET, DEFARL] DA E © CTRE MR
mENTe, FEMTE DRSOk, ARHIT LE
EfER E OBENR O, DESFERER o
ROREEBHY TR LK E <ol HENAF LG
ROTHNE, BHEERALE (43%) 2MabmEm<, &«
PEFERAFE 31%) b < FHIL Tz,

6 TR EOR S EEBAK L L, EEEK
D TALREE S ES & U CERBURDH 21T o o5
D—ETH D, EEFOSEST ORI, £ TOEME
JFRICRBW T 5%KETHEE ThH oz, fRZ L Ttk
i TER Ak HEEh A% NEE L, BT EEF
MERR) 202 72 FALREEDSBEE L T e, VMR
FERROTFRNL 13 ~19% Th o7, £z, BEFageK)
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®5 HEMRAFIILEEHERTHRE L ORMERK

B
(B8 H AERk| BANARK | SEENARK | BR Aok | BENAZ [EeimEm] £
EEH  |df=3/293 [BAREHR2E | 0.23
= £=3048 [ERIEES 1.36 1.32 -0.67 36.81
0.49 |p=.000 EEAEL 0.38 0.29 -0.16
B ARIH |df=2/194 |SAZEF#A#R2%E | 0.23
r= f=29.26 |[{REIBZELL 1.18 1.58 27.46
0.48 |p=.000 2 LR 0.29 0.31
Ak A H] |df=3/268 |FAEEA#R2E | 0.10
r= f=1093 [{REIR{ZER 0.76 -0.75 0.60 52.74
0.33 [p=.000 Z bR AR 0.21 -0.15 0.13
A% H |df=2/63 |EAZEFA#R2E | 043
r= f=2455 [{RBEIE{ZEEK 1.82 1.66 22.23
0.67 [p=.000 [#ZE{L{&E 0.46 0.32
%
[EENERERY] BRANARK | SEBACK | Mok | BEILR Eo)mER] =%
BEEH  |df=3/403 |BAEFHR2E | 0.14
r= f=2329 [{REIEZRER 0.85 0.55 -0.74 47.82
0.39 [p=.000 EE A 0.24 0.13 -0.15
BRI |df=2/355 |SAEEF#HR2%E | 0.13
r= f=2820 [BREIBES 1.01 -0.74 55.92
0.37 [p=.000 Z bR AR 0.29 -0.17
A A H] |df=3/183 |BAEEH#R2ZE [ 0.31
r= =2806 |[REIEEZEK 1.50 -0.88 1.15 39.86
0.56 [p=000 [EE{LFEHK 0.42 -0.19 0.23
BRAZH |df=1/64 |AEEFHR2FE| 0.12
r= f=0.618 [{REIZ{HER 1.75 4813
0.36 [p=.003 EE R 0.36
[EENEEER] RANAKK | SEDACK | BRENOK | BEILE [Eo)miER] =%
21K df=5/1832| i FAR2F | 0.19
r= =85.26 [{R[OIZ{HER 1.22 0.47 -0.32 -0.59 0.51 4393
0.43 [p=.000 Z LR 0.33 0.11 -0.08 -0.12 0.10
B df=4/821 |FAEEFEAR2%E | 0.19
r= f=48.14 [{REI)R{ZER 1.02 0.40 -0.54 0.66 4113
0.44 [p=.000 EE AR 0.27 0.09 -0.11 0.13
E=d3 df=5/1008|5A2&FA#R2% | 0.18
r= f=44.43 [{REIR{ZER 1.22 0.47 -0.36 -0.70 0.36 46.85
0.43 |p=.000 ZELfRE 0.33 0.11 -0.09 -0.14 0.07
Bk OBEDB RSN, Eiz, RARIHILAMNE HE 35 el [T OWTEMER Z3#%E L TR L 7,

B2 ORR RS RKE Do 72h, BRARTHIT
i GEEMEER) OREANK X < THfnskck) ORI
MWDo 7o, TMETIE, FFEmRYT DEEIRZ) 23
L, RRARHIETIE DEmACk] B L T,
BRI Tk NEEER) OBED B o ivic, [ED)
AL ] TR AT CARE TR R RS . & OB D3 i
bR E BRP o, HFEMIE THFECKk] 285 b K
E Do T,

V. £ £
(1) BENZGEOEMEIIONT

T EE OB AR T D oo, AP T HE
B AR —Y OEREE ] & HED) 2R — EfEloxf

HHEH & R ABINIR AR & RN HNT I~ TE
gy« AR—Y OEROBEENL N E VI ERBESN
Too Flo. FEMITIEBMEO TEMARE LA,
AR & R A 72 5 & Z oEmIEEEE L, &
DFFINR%L T8 D EVWIFERPE LNz, 2D OfER
. GEE) - AR — Y E N A S Lo RIRIE B3R
RIRMEDRRESBET S Z BB LN, ETHE
WOEMEERZWHEBIZOWTEZ LIS Z &I,
AREICRIT 2 HEL Y~ T OEMTE TR R
XZ15~183% T, BWEOERIIHID, FKRITE
I ERERORES L OSNEE TEEIC AR —Y &
FET AN BN MR D, Tz, B
HEOBHITLMEL Y bIRE - AXR—VIGHEICKH 558
R THD LV ERAFELNTND (FEED,
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®6 MMEEEHEHRTHLRELORMRK

[EBE AR BNAR | EEIAOR | B AR | BEILZ [EEmBm =
BEH  |df=3/292 [AEFHR2E | 0.26
r= =35.60 |{EEI/R{HEK -0.90 1.22 -0.60 4719
052 |p=.000 |#Z#E{L{RE -0.25 0.31 -0.15
A ARIH] |df=3/186 |SAEEEAH#R2%E | 0.18
r= f=14.94 |REIGFHEE -0.72 0.73 -0.75 51.30
0.44 |p=000 [EE{LFEHK -0.20 0.19 -0.18
A A H] |df=3/263 |FAEEEAR2E | 0.14
r= f=15.78 |{R[EIRZRZE -0.74 -0.42 0.97 45.89
0.39 |p=.000 |#Z#E{L{RE -0.20 -0.13 0.23
R AZHE |df=2/60 |FHEEFEAR2E [ 0.15
r= =6.36 R [EFE R -0.94 1.60 42.20
042 |p=.003  |#Z#{L{RE -0.26 0.33
i
[EE) A AR BFIAKR | SEENAROK | sREAOR | BHAZ [Eomiem] £
EEH  |df=2/400 FREEHR2E | 0.16
r= =38.45 |[REIZEZZK -1.30 0.58 48.18
0.40 |p=.000  |#Z#{L{RE -0.35 0.14
B ABIE |df=3/349 |EAZEF#A#R2%E | 0.14
r= f=19.46 |BEIEHRE -0.43 -0.44 0.97 37.81
0.38 [p=000  [{Z#4{k{R%k -0.12 -0.15 0.25
R |df=2/178 |SAZEF#A#R2%E | 0.10
r= f=11.03 |{EEIR{HK -0.65 0.94 38.04
0.33 [p=000 [#Z#1{h{ZREk -0.20 0.25
BRAEH |df=1/58 |SAEEFHR2E | 0.14
r= f=10.31 |{EEI@{HEK 2.09 21.02
0.39 [p=002 [F=E{L{RE 0.39
[EBEEER] SANARK | EEIARK | Br Ak | BEAZ [EeimBr] =5
EXCS df=2/1795|F EF#R2% | 0.15
r= f=162.78 |{BEIIRHEL -1.02 0.93 42.97
0.39 [p=000 [{Z#4{k{%k -0.28 0.23
B df=3/804 |FHEF#H#R2%E | 0.19
r= =65.37 |{BEI@{HRK -0.94 0.99 -0.42 48.46
0.44 |p=.000 |#ZEE{LFZE -0.26 0.24 -0.10
i df=2/988 |FHEEF#H#R2%E | 0.13
r= f=7450 |{EEIE{HZK -0.90 0.91 40.50
0.36 [p=000 [{Z#1{b{Z%k -0.25 0.22

1999 ; AR, 2002) Z &b, ERAEDFEMEDED -
AR — > P R DN OB 2 IR B o h &
LCHBNARETH D Z ™ +aELbD, £z,
BRNHTE & AT EIC B NT, B tEIcaeE+5
BN RIS 2 I DB CHRFERLTH T

ICHET DT E T LMRENDEMITH D 1D,

LD ERHENE < 72D, & HITHRABREI T
LB, RAEEZELLZOORE 2+ MEATL 2L
MTED 0, THEMEEAE E Y 525 Ll o F2 a4
DI eb, TR BINITE X HND AR
B — U EH) - AR —Y OEIEHHEOE & 7o TH
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—J7, ##) - AR —YEEICHT 5 HCAEmICE L
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LTWD LHEBILTWEbotEZLND, /2, H
EHNT RN RTHICARE O F I ENC LN TEH) 20 - T
2 EHWT L TV DBEERE N E WO R LGS L,
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The product of ballroom dance classes focused on the change of consciousness
— A continual survey in school children and junior high school students —

A FEa* FOH [

Kohji YAMAGUCH]I, Hisashi WADA

Abstract

The purpose of this study was to clarify the effectiveness of ballroom dance classes in physical education
especially focused on the change of consciousness. A questionnaire covering formative evaluation and consciousness
during ballroom dance classes were administered to 108 Sth grade children and 120 7th grade students.

The main results were as follows: 1)It revealed that both groups had mostly hoped for “movement and rhythm”
in the pre consciousness survey. 2) The formative evaluation scores of the last class were significantly higher than
the first class scores. 3) The total formative evaluation score of 5th grade children showed 4 point and 7th grade
student showed 5 point with diagnostic standards. 4) The score of Sth grade children generally showed higher than
7th grade student in the post consciousness survey. 5)Most item scores of girls in the post consciousness survey
were significantly higher than the scores of boys. 6)It became clear that both groups were delighted at being able
to do a new figure during classes. These findings suggest that ballroom dance classes were effective in the 5th
grade children and 7th grade students.

Key words: ballroom dance, dance class, figure, amalgamation, students’ formative evaluation of the class
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The Exercise Intensity during Continuous Tennis Training
in the Middle-aged and Older People

Tadashi WADA*, Noriyuki YAMAMOTO**, Kouji SAKURAMA?*, Tadao ISAKA***

Abstract

The purpose of this study was to investigate heart rate and walking and running steps during tennis training in
adult men. Four healthy males (age 47.3 = 14.5yr, height 1.68 * 0.07cm, body weight 70.1 £ 11.5kg, BMI 24.9 *
2.5kg/m, percent body fat 19.9 * 3.1%, lean body mass 55.9 * 7.4kg) participated in this study. Each subject
provided written informed consent before participation. Heart rate (HR) and walking and running step data were
measured by means of heart rate monitor (Heart Rate Monitor S710 Polar, Finland) and pedometer (Digi-Walker
EM-180 Yamasa, Tokyo) . As results, 1) the mean value of the number of walking and running steps and distance
were about 5000 steps and 3000 m, 2) the mean value of maximum HR, %HRmax, average HR and %HRmax
were about 160 bpm, 90 %HRmax, 120 bpm and 70 %HRmax, respectively. It is suggesed that tennis training
measured in this study were underwent on exercise intensity about 70% HRmax. In short, the tennis training
seemed to have been connected with the improvement of endurance ability and excessive body fat, and it was

indicated to be sports activity which can contribute to the prevention of lifestyle-related disease.
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IR EBDLZLMTEDLLELTNS,

A O THRY Mo D@L, SEEcHY. A
VARNT A —DREDOL LT T4y bRy AT
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FIC K DIEBRE ) O T 2B, EIETHIZ D8 L
ShHD, 2, Fr=uTRrEDOXHITEASINT
EDLAR—=Y LI TIE, F—b A — FOXTEIAT. FF
EDT 4=V R (a—h) BDRELRD, EHHRE
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TIORFFHEHE L WO BEAL S, FRIEHELEE L 2
A —EREOER Z—EREE, EIcERTS 2
LRRDBILD,
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FOEERELTRDLZ LA E Lic, £, @R
BHORFFHEEL WO BLUR T, 7=ALWVI AKR—Y
BHEFEOEENC L > THNTH 2028 5 Rt 5,

I. 75 &

1. WeE

BRRE L. HEEMMICT =A N L—= v TR HIE
Mk L TIT > TV 2 e S M 4 4 20 5% 1 4,
4014, 5014, 603%R14) ThHoiz.
EERICTINEBIIRF ITIE, ERICOWTO+43 7251
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®1. BREOSANEFY. T-ARREUBLUVSHIE

Subject Age(yr] HRmax(bpm) Height(m) Body weight(kg)

BMI Skin-fold thickness

%fat  Fat weight(kg) LBM(kg] Career(yr] Step length(cm]

(kg/m’) Arm(mm) Back(mm)
W 29 191 1.72 84.0 28.4 10.0 30.0 23.2 19.5 64.5 3.0 62.0
H 45 175 1.58 56.5 22.6 8.5 16.5 16.0 9.0 47.5 18.0 56.0
o 51 169 1.67 67.0 24.0 12.5 23.5 21.2 14.2 52.8 26.0 64.0
U 64 156 1.73 73.0 24.4 11.0 21.0 19.3 14.1 58.9 23.0 69.0
Ave 473 172.8 1.68 70.1 249 10.5 22.8 19.9 14.2 55.9 17.5 62.8
SD 14.5 14.5 0.07 11.5 2.5 1.7 5.6 3.1 4.3 7.4 10.2 5.4

D, H3~S5SET, 1EBHZY 60~90 DT =2
M ==V 7 %fTo TV, 8. FEREH,., 7=

AMEBRER TS L OHE (TR OBE) 3% 1ITRTS

AWFZE TIX =TI 72 > THERHIITEIZ 1 ~ 3 B R
L—=v ZHClE 21T T,

2. AEFIE

AREBROWPEZ, 7= ZEEF O LIRS X O
OREPBRY, BETR>TWVWET =AML —=V
7z, HR E=4%— (ZKR—>Y.03EF $710. Polar £
B, 74TV R) XAk BXOTEH (5
T+ U — 75— EM-180. [L{EREEFFHERALEL, H)
12 X BHBEDME 21T T BB BR O~ L —
=V A= a—FDbDE L, TE=AML—=0 T
DOARIL. ZUDICA MLy F oL otEEES %2
SHMTRV. KNTT 7y NERWTZ TV R,
Ny NV ROA v =7 ZHLE LT+ —I0 T
Ty TER10 TR0, TDH%, X TIVATO 4
=L (F—=28 47— a0 5 77— 5) OER
N —=v 7 %750,

3. N—hL—bFEZAR—IZLDDHEHEDEE

W75 D585 LSBT ICK LT 7R o T 8L
WE & EERIC, O, MR EEIC LD OE
MZEH L, DEOBEMERSZY (1 4H) omg)
Baiiilizc, £9, ML TVAIvH—%
ART TV M Lo TIZEZ D CEET 5.
WNT, Z(EH & 725 Polar S7T10 U A kL ——%

FHICESRL, LEXOZEZMGT 5. ZERFEII,

TZARN L= TGN T ETE L,

4. VAR O D

DI OSHTICIE, DT Y 7 R =7 (Polar
Precision Performance 3.0,Polar f:8, 7 ¢ 5 > N) &
AWz, HR E=4 —C k> THIES L. U A L y—
N ZEB SN T T — % 1L Polar JRAMEA
A —T7 =A% LT, avtEa—F—CRVIALTE,

5. ALK DHHOATE

T=A M ==V THOBEEEREZHIET 5 20,
B BB T ITHFHC L o TE L7z, AL b
L—= U IR R O~V h oFE S, TiARE
DYy TEFHEEFH I — ABMEP NI S ELSEEL
7o DHAEOBE & FEICT =2 b L—=1 7 BAHAR
WCHBFHOAEY —%Eu)Ey hL, hL—=V7
T ETOSEENEL .

6. MIEEES LUVEHIER

WEBEAE, B, FHE, LTFEHE (Ehii,
BHRETAE)., 7=2 L —=v7Hhobdk 4%
Bl L CEHFM TH S5, HHIEE X, Body Mass In-
dex (BMID). fRRENIZE (%fat) . RAGNG=. BRABHIIAE
(Lean Body Mass; LBM), HAIRiH & 72V O 44K
(Step/min) . HEGE LA DAL (HRmax; 220 —4#7) |
T =AM L= TR OEEOIEGS K OREE O
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#4500 B2 TH Y . #2000 HOENWRA LI, T
i, #EBREFEEOEE (FER) OBVWSFERETHS
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g 2B T GO TREERE 2RO L 25, 80 53D
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®2. FERECLOAEERR. LU T RM. S8 BEEH

Measurement  Training time The number of  The number of steps Distance
Subject (times) (min) steps(steps]  per minutes (steps/min]) (m)
w 9 80.4+27.8 4822.4+1077.8 54.448.2 2989.9+668.2
H 5 89.4+27.3 6533.8+1480.8 69.0+5.5 3658.9+829.2
(0} 4 68.3+19.1 4363.0+1076.8 65.3£9.5 2792.3+689.2
U 6 85.3+21.2 4567.2+1482.2 54.5+4.0 3151.4+1022.7

BrLOEhENICKT 2EREIGEZRK 3 TR LTz, &
ELIEIE, EEETRS LHREO (515 MEb
< 169.314.0 41/ Th - Tz, T IHEHMEDO b
EZRL TWeDiZ, #iaEwW Qo) @ 18241/4%
Thote, ML TAD &, WREW 295%) 28
86.6+5.1%HRmax & xR bIKMEZRL, HbEMEEZRL
oo, #iEE O (51m%) @ 100.2 * 2.4% HRmax T
Hole, FHLIERE D & gRE U (64 5%) 75 119.0
89411/ L bIK <, —J, #ikaE O (51 75%) 25 130.3
2140/ L ibmh oz, MR, WRE O
(51a%). U (645%). H (455%). W (295%) DJET
BEZRL T\,

V. £ g

AWFSE T 3 F0 B 26 kR L CEMBIICT =
Z b == 7 BT TV D HEERE 2SI, T
=R LN AR—Y PHEFEOEIHC L > THEHTH
2038 9 I AEER L ORIIE IC X D IEEE D D
RNHZEeEHHEE LT,

DS, RO T OLRFFEEHE O 7o o D B RIE B
ERER ST D0 E 5 2 (BT 2 DA
POEDEWET D, EHPOEIRELMD Z LT
RN L —= VT EFERETH I EEFRRICT ST
WICHESNSY, SERONEL, B L5 2 FH
AN 8 24k 0 IRIEE O EF & 2 1E T 2B E 1 H
W5 ZLRTES,

T AFRL, PRITHI 200 225 300 7T AFRED
Ty NERL, 2y NEIISATEBRTFER V22
DZry MTEoTITHAE S Bl <, SEfALEx
THFRIGEKT 2 LHFICEAS Y EBRE20N, 20
BRICZE-oTEDONLI LD THD, 77y Makiolk

Mean + SD

FEa—NANLZEVRID D, BB E LI,
Sy NEIRDBOF S & TR D 5 < A B E
WL IeDORAT b B L 725, BHEOMATIX, &
HENRT VAR TWRITHIE, X RBULEEE
NHDHZEFTERY, 20X ent, —fo
ToAEBHRICE 5T, L TF=2D L —=
VRIS LR, BREANT AR RA. R
REEET 2 M TEDREEZLND,

FHFHT Lo TRIE SB35 (F2) 1%, HALR
Mdb7zv 1 52HE) K555, 6 705 THY, HiEz
RLUEIEICHRER (69.01554 /43, O (653
9.5#,/45). U (545%£4.0#4,45). W (544%82 %
S5 Thol, AL HREEMEESEE L T3
Ll EHHROKEMED T LA AL ANVREEL
TVWEbDEEZBND, N—AFA T L—Y—I%
v F =Y =LV bBEBHAPLRDINPLTH
D, Eiz. B L BIEOHEP RO IZBEEEHT. K
EOEBRICEE T AL v 7 83— HIC 4.87km B E)
F5 205 S i s b AEROT =
FL—=2 27 (K80 7#) OHRT, 2D 6 ElFRICH
72 5%93000m (#EPH 2792—3659m) DO ENEEEED H -
Joo LU, T=REHECHTL TS DI TIEZRL,
FEoTeD, BKATZE D THEELITR O o), EIFITIE
RS h o2 B 5 1EEERH 5 LR SN
5.

T =AM == TIRREEE T OLEIE 100
— 180 ?E*;EETZ;)ZD kb\é%??ﬁ%z)‘ 4-5). 9-11). 16). 20)
&L ARBZE TRIE S iz s L USRS D ingid—%
L7z, LU, feE Ak, e &b iciidb+5
DT EEIRFO LIS S HEHE T FEOEWIT X o
TERbOLDLND EEZDLND., - T, LMAKD S
TEE IR & LD YA FERH L EE (%HRmax) &3k, &
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£3. BEBREDT AL —= 5 hOREED

HEE SV FAMER E ThEROBED B

Peak Mean
Subject | Heart Rate(bpm)  Range %HRmax Range |Heart Rate(bpm)  Range %HRmax Range
W 165.3+9.8 152-182 86.6+5.1 79.6-95.3 121.6+12.0 108-138 63.6£6.3 53.4-72.3
H 158.6+9.0 145-170 90.6+5.2 82.9-97.1 121.6+6.4 116-131 69.5+3.7 66.3-74.9
(0] 169.3+4.0 165-173 100.2+2.4  97.6-102.4 130.3+2.1 128-132 77.1+1.2 75.7-78.1
U 147.0+8.2 137-158 94.245.3 87.8-101.3 119.0+8.9 109-131 76.3+5.7 69.9-84.0
Mean = SD

WREFICK T 2EHREZH O DI RITHITRL 2R
WY EBEICBIF BT =R F L—= FHORED
D %HRmax (3 3) 1L, [EDO KX D> Tt o>
5., O (515, 100.2£2.4%HRmax)., U (64 7%, 94.2
+53%HRmax). H (457%. 90.6*52%HRmax). W
(29 5%, 86.6%5.1%HRmax) TH o7z, FE LD
%HRmax b, [EFROIEIZELKE <, EHEHO (51

%, 77.121.2%HRmax) . U (64 i, 76.3 +5.7%HRmax) .

H (455%. 69.5£3.7% HRmax). W (29 %, 63.6%
6.3%HRmax) T o7z, e LT L USEEL I
® %HRmax 1. & b ITHER O EWEEIRE D23, B
et X0 BENKE < oo Tz, FEMRDITHHY
TR B o Te NDS, (R BB A OIS 24T - 725
A DB ORI, INE & & b ITRE DI E
VB, FEEmBEONE KLY, k%L
W (%HRmax) 13E <D 2 EDRBREND, AT
ZETIL, 2fREICHL. L7 v 77507 =2 k
L—=U T ETOETWEZ LD, ke XY
DAELD %HRmax (22T, 4R O B ORI 0 5 8
ENKE L Aot &2 BRD. TR Y Tit20
AR5 60 FARD NITHR LT, BRIZ 230 D AT H
PWC60%HRmax (PWC: physical work capacity. #4F
W0 D I DR D 60% ITHE Y 35 DA 3K T OEE R
HE) T, 15 [EEHE T E 2EB AEIC 2 [lfT AR 0 Z &
X oT, BREIGEHHREHLZLNTESLLT
Wh. FxoF—s ik, ST TREhTVS
60%HRmax OIEBFRE % E[A]25 70% HRmax 2% OE

FIRETH Y GEBIRH DK 80 HH ThH -7 2 Lirh,

SEMIEL 72T =2 b L—= 2%, Kk EDSE
BEOMRICHEMR TE S LfREIND, —FH., 7=X |
V==V 7 BREME T 2 EE R E RN
100%HRmax ICET L2 L b HDHDT, AT 4 AL

F v I EBTOTOLL MNL—=0 T 2BBTHZ 2D
LELWEEZOND, o, T=ADOBHEMEL L
T, LA R B . FBBEEEHTH S &
2B, BNHERETDRE S H L LD, HILHE
BERORb—=27BHBONE, 2N zeRET2 L
\C X B0l - FEERERSR A~ OO 0> B H T BIE D 228K
T2 ¥ OIERYEZRET 5 72, BRI 2 A hEh{E0m
WROE R O X O ZeEfEEET, (K KBEDSEL &
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DEELWEEZLILD, UEDZ Ehn, ML T
EHRRT =2 N L —=0 7 21T5 2 LIk, EEEED)
LLTHARERRE, EHETHY. HREHEE
EVKETHERE L, i1, BRATI o fRFRE S L ovn
& & b ICEEEIIC B D AR5 7R 2 S/ B
MG, AEEEFTICERT 2 b0 LT
%o
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