EXFE £F 1
55327 (2008)
pp. 93~106
Uit s0)

RYKRFEERGE L7 0 2 PEFERO MR R

(52 S = N 1R T VN T GO 5 2 I N L L
TILI I ST I T N B

Effects of Aerobics Class on Weight Loss for Female Varsity Students

Naotoshi Minamitani * , Masae Yamazaki ** , Mariko Kaba * ,
Kenji Kawabata *** , Hiroh Yamamoto ****

Received October 30, 2008
Abstract

The purpose of this study is to examine the effects of aerobics training class on weight loss
for female students in HOKURIKU UNIVERSITY. Seventy four female varsity students
participated in this study, after being confirmed by informed consent. The training program is
composed of a series of aerobic exercise of physical education once a week of half year, involving
aquabic exercise. Every time weight and percentage of body fat (% fat) were measured and were
compared with the first time (T1), the middle time (T2) and the last time (T3). The target pulse
(Tpz) was 60% of capacity by the using the Karvonen method. The results showed that 38 subjects
had lost weight, namely 51.4% of all. The average of weight loss was 1.9 = 1.55kg, the data of the
most weight loss was 8.3kg. About %fat 49 subjects had came down, namely 66.2%. The average of
%fat was 2.1+ 2.02%, the data of the most %fat loss was 12.4%. Chiefly the data showed the
correlation between T3 weight (y) and T1 weight (x), in the case of weight loss;
y=0.8942x+3.6567, n=38, r=0.9651(p<0.05). Secondly the data showed the correlation about %fat as
in the change of weight, in the case of %fat loss; y=0.7816x+3.7042, n=49, r=0.8992 (p<0.05). These
results were significant correlative. And so the data showed the changes of %fat (y) and weight(x)
for %fat loss subjects at T1, T2 and T3 through aerobics training, T1; y=0.5691x — 3.3577, n=49,
r=0.7451, T2; y=0.6135x — 6.6582, n=49, r=0.7320, T3; y=0.4748x+0.0161, n=49, r=0.6764 (p<0.05).
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VLl X 5 IKRHER BT AR =7 U ¥ 7 A OEEUL 12 X B HATHZEEH 545, ML
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Photo 1 Aquabics situation.
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3. BREFALEBAR

FEBRI2 Nt I 112 20064F 4 A 7> 520084E 3 A T,
BIZ1EOPHoORETH L, BETT LRI
T —AT v 7105, TIHHAL X (T—4 oS
7N, NAAURT M) 200, vz A AN
v F205r, 7= v IF T 104, BIHARZEIC
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TIZTEZ AT, 91—47 v 7105, =7H
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FIENHEEHOB X % AR OTD HFHESMAT, KAIESY 281 L CEifcozrsy 7
HULAEHI Y7 O ANOE#REF > TEIBE 2T %2 Lz, &7 9 ZADOEBERNE,
ARBEMM ORI 7 T2 A% 2 ML) A, Bdz7uev s X, ClREENMOR%Z
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Table 1 The program on the aerobics class.
Date Content Program Direction
4/24 | Orientation
5/1 |Physical fitness
test
5/8 1% Aerobics Regular exercise Introduce basic steps | Let’ dance exercise.
Warm-up—Stretch— Aerobics— Each time dance it. |Stand in upright and
[Upper body - Abdominals|—cool-down improve one’s posture.
5/15 | 2™ Aerobics Choreography A At 4 patterns.
5/22 | 3™ Aerobics Choreography A Practice A. Move A widely.
Divide into 3 groups. | * e-leaning
*5/25 e-leaning After send an animated
data (Choreography B) to
the readers with &
5/29 | Physical fitness | After test, B:3 patterns: KAI confirm the
test weights training Check an animated | movement by
Choreography B data, practice B by each group and
each group. practice respectively.
\Correct Standing Posture\
6/5 |4" Aerobics Choreography C Walk to take care of Curl your public bone up
. posture and improve | toward your navel.
Walking posture Stomach should be pulled
N in, chest is lifted, shoulders
6/12 [5" Aquabics | Walking in the | "2 in the water lare pressed back and down.
water and dance. Weight is slightly forward.
Game Play on using balls. |Accustom to walk in
the water.
6/19 | 6™ Aquabics Walking
Choreography Walk in the water and
Game Play on using balls. |dance widely.
6/26 | 7" Aerobics Choreography Practice A-B-C dance
A-B-C Repeatedly. Point out each move
widely.
7/3 |CPR Enjoy | Biceps curls
th . dancing. | Pectoral presses
7/10 | 8" Aerobics Rehearsal A e Triceps extensions
7/24 | 9™ Aerobics Test nnounce their Push-ups
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FEOTITEZ A, DTIEBPLL)IFTERY AN, &7 5 A& HITIZFER TS, i
HHET, RZATF Y FICFOBE ZHAGHLEL 6 DO & ORERE FE L 72, Table 1 1
A DB, Photolld7 27 7E¥Z A, Photo2 3T HFORERETH 5,

4. BIFEEH

HWEEHA L, FE-ARE - FEHET, Y9 oy r¥gkoz— -7V F - T4 &HT)
HEREFAD-6625A £ TANITA BODYFAT ANALYZER TBF-102 i L 72 %338
1EOEHoI 7o s 212¥ET, K& - FIRIR 2B E, SHopdcid, #IH (T,
PRI (T2), &#H (T3) IKENEZ D THBEDREOEL 2 MBHEH L. £/,
HERBEEN T OARIATLE N A A VX7 M RO 15 BE, 154 B OIREEE F il Lds,
EEREOMER T o720 WEH L, FHIFEONM F 72 I3HBRICHE 2 U THEOAEK
Db EWRIAEE TR 720

5. EEEE

I7 Y7 A TEEREEZ RS OILEN &R RETH ), HAOEE) L NVIZEbE
7270 TS AREHHREE TS EWMESNTLEY, 65T, ANK—F VLI L B HELL
B OB 0T AR, BB H 2 ZHIFIRAE (Rpz : rest pulse zone), N4 4 87
b & iR E (Mpz : maximum pulse zone) & L T#H® HENRHF1EL (Tpz : turget
pulse zone) #ZHH, EEPREIMENOEE D HZIE W 2R L 72,

Thz =FEi(220 —age — Rhz) + Rhz — Tpz=Ei(220 — age — Rpz) + Rpz

7 A S AR—=VEEE (ACSM : American College of Sports medicine) ¥ Ti¥, hL —
=V 7R L 72 O OB B R 1360 ~90% HRmax Td % L i S Tw b, RKEET
1, BEIRE60% % HIERICEE, 2 F W REDESZ HE L Lz,

6. EHEMNEERERVCERRAE

FEIEB A (RPE © Rating of perceived exertion) O#llE121d, Borg? ®» A7 —n%
ZEIL, [RRETHEH] [ EDOV] 2 HEIZ LZEHNEORATICENMEREY Lz, $72
BHEIET LT — e LTREORBZKIHL T, EHEMREDEROEAREHEORL
A S LY

m # ®

1. REHER

RE OB DOFE R % Table 2 12K L7zo KHE744138% D51.4%H5F341.9 + 1.55kg D kit 3
TX, WEWEAREIIS3keTH 720 7 T ABITIE, AlF254H164 D64.0% 55 F-391.7+1.20
kgD, R AEIX4.3kg, BId214%H 9 % 0429% 53 F31.8 + 1.49kg Tt 135.0kg, C
174115 D64.7% 5324+ 2.01kg T i 1E8.3kg, DIX1144H 2 4D 18.2% %3313 +
0.30kg THz 1513 LOkg DIREAG R T, AL COPME OMPEEAIWET 22 & TE7, KL T
REABIIN L 7 WMo 1%, 7441344 D45.9% TH391.6 + 1.04kg, R SHIIMAE 134.3kgTH -
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2o TTEENLE DS Lo 2WHEIL, 24 70
@27%’(‘\&)’) 7':0
# 2 CFigl [ &M E OIRE OB O & F % eV

=
o

FL, REOMNE L RRZOIBE L, @ e o
BHC T3, BECTIORES LT, TLE TIOR3,

ENEDLLLEhol2T4 ve=1%L, 54 ¥ i
FHE TR ORRE, TR L e e
LTI S BRI ZE B2, )b, o s
T3weight : y, Tlweight : x 2B MBI o ; E%E‘;:E:
LT, MEDY;Hy=0.8942x+3.6567, n=38, ———weight gain

r=09651, HMEOYAy=09804x +25224, n= s w0 & 0 % o o 10
34, r=09848 (p<0.05) DA E%IHICE M e (9
RIS & 720 WE L RE0Y4, KD  Fig.1 Changes of weight for each subject
EWERE IR S 7z, at T3 and T1.

Table 2 Changes of weight for each subject through Aerobics training class.

weight loss _(kg) weight gain _(kg) unchange
group [number Jnumber % maximum|mean == SDjnumber % _ |maximum|mean=SD]jnumber: (%)
A 25 16! 64.0% 43] 1.7+1.20 8! 32.0% 3.1] 2.3+0.86 1 4.0%
B 21 9 42.9% 50] 1.8+1.49 120 57.1% 3.2] 1.4+0.89 0 0%
C 17 11; 64.7% 83 ] 24+2.01 5 29.4% 3.9] 22+1.10 1 5.9%
D 11 2; 18.2% 1.6 | 1.3+0.30, 9; 81.8% 43] 1.7+1.14 0 0%
74 38: 51.4% - 1.9+155 34; 459% - 1.6£1.04 2 2.7%

2. HEERFEDRKD

RBRIE R D BEIR D K5 5 % Table 3 1278 L7720 744114944 066.2% H3F342.1 £ 2.02% D 18D,
A RIRI13124% TH o720 7 T ZJITIE, AlZ18%D72.0% 45 F341.6 = 1.32% D
TR E135.8%, Bid13%D61.9% 53 F32.0%1.26% T ih4.2%, ClE124D70.6% A3 -3
2.3%1.67% T 6.2%, DIZ6%4D545% D330 = 4.20% T i5124% DB OFERT, &7
5 A THME OB EBUARIENT R DR HE S N ize RIRITRAEI L 72 Wit 13, 7446123
% D311% THLT+£1.63%, wEEIMENRIIRIE75% T, ZH oo PHET 240
27%TH o7,

Fig 2 [ &5 WRE ORI OB O R A2 R L, EKEPRoORING L RbE O Lz,
fedmC T3, Ao T1 OEIENIFE LT, T1E T3OMEBNREI/IED SR> 725 14 Ye=1

Table 3 Changes of %fat for each subject through Aerobics training class.

%fat loss (%) %fat again (%) unchange
group [number lnumber % |maximum|mean = SDjhumber % _ |maximum|mean=SDjnumber: (%)
A 25 18; 72.0% 5.8] 1.6+1.32 7. 28.0% 1.7| 0.7+0.54 0 0%
B 21 13; 61.9% 42| 20+1.26 8i 38.1% 40| 1.5+1.19 0 0%
9] 17 12:  70.6% 6.2| 23+1.67 4. 23.5% 7.5| 3.1+2.56 1 5.9%
D 11 6i 54.5% 12.4] 3.0+4.20 4; 36.4% 3.8] 23+1.37 1 9.1%
74 49 66.2% - 214202 23; 31.1% — 1.7+1.63 2 2.7%
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2L, 74 ¥ LR KRBIRENO#%ERE,
THEIRA U 72 < MR & AR %
720 &0 blF, T3%fat !y, Tl1%fat: x 2B
JAMHBICE LT, RPOYEy=0.7816x +
37042, n=49, r=08992, HhDHEy=0.8253
x+5.5505, n=23, r=0.8686 (p<0.05) DA
TR OWHIBIREE R L7 IR L7k
WHOWE, HRIRIFE OB R E O KA 258
FICR N, RIRViRORINOE, HRIEi%
DR LB OB AL & 7z

35

T3 %fat (%)
@
8

)
o

20

%

y = 0.8253x + 5.5505
r=0.8686
n=23 (p<0.05)

oo /o
o

O O y=07816x +3.7042
=0.8992
n=49 (p<0.05)

e=1

O %fat loss

® %fat gain

X unchange
—, fat loss
—Yifat gain

15 20 25 30 35 40
T1 %fat (%)

Fig.2 Changes of %fat for each subject at
T3 and T1.

3. IZAEV AL —Z2 T 2B UL TOREDRKESE EHEME DL

BB OREOEALDOIRN ZFHRD 72012, KREDIED L 7238% &8I L 723454125507,
T1, T2, T3DREL ZOWRIRNIEE, B O K OFE#ER A% Table 4 IR L7zo & L7z
384D, REDF J OFE#EAR 213 T1 Tid52.6 £5.86kg, T2 TIX51.7+548kg, T3 TIZ
50.7+543kg T, A% L T19+ 155kgDMEASTE, ZOMRIRNIZEIZ T Tl 264 +4.08%,
T2 T3 25.1+4.34%, T3 TIX247+362%, ©&R%EHLTL7=178% DBV SN KL
THRE DB L 7234 D4, T1TIX49.4+596kg, T2 Ti350.2+5.84kg, T3 Tl
509 *594kg T, Zfk%# LT 16+ 1.04kgD34MN, ZOMENEIAILT1 TIlL236+477%, T2T
13237 +4.53%, T3TiZ235%3.82%, &K% B L T01x269% DA, KREHBINT % b KR
BAERIEIRA L 720

Wi L7238 o T1, T2, T3WXBIFAARENE LE, Ml /AE, fMilicyRe L
TFig3laR L7 (REVHIIRERESLE TH5), weight © y, height @ xIZBIF MBI
LT, T1Tidy=06048x—425, r=06270, T2 TiZy=05561x—35697, r=0.6170, T3 Tl
y=05571x —36.904, r=0.6233, n=38 (p<0.05) DA EZPREOHEREEZ R Lz, FiR
FNZAEWREIZHA, BREOFWIKRED EWHERE ORI S iz,

REDOHI L 72344 OHREZ ICoWTIE, T1, T2, T3 THREOHEMAR ST S,
KRR OB R SNz 2T, T1, T2, T3IZBIFHKELKIFIROZELE, Hifc
RN, MR E & L CFigdlZmR L7z %fat iy, weight @ x I2BIT2MHEICEL T,
T1Tidy=6096x — 6.5089, r=0.7623, T2 TlLy=0.5929x—6.0263, r=0.7641, T3 Tldy=
0.4626x —0.1139, r=0.7179, n=34 (p<0.05) DOFE LR FEHVHBEREE R L7z, KREIHMNT
%5 T3ORBYIEOBAPKE L, 2F ) HBLEICREOTE PR A ORIFNI =L L W
L7zo #iICARED DB W HE OMRIRELEE I3 L 72,
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Table 4 Changes of weight loss and gain for all subjects at T1, T2 and T3 through aerobics training.

weight loss (n=38) weight gain (n=34)
height mean 157.2 158.3
(cm)| SD 6.08 5.38
T1 T2 T3 change T1 T2 t3 change
weight mean 52.6 51.7 50.7 -1.9 494 50.2 50.9 1.6
(kg)| SD 5.86 5.48 543 1.55 5.96 5.84 5.94 1.04
%fat mean 26.4 25.1 24.7 -1.7 23.6 23.7 23.5 =0.1
(%)| SD 4.08 434 3.62 1.78 477 453 3.82 2.69
70 v = 05571x - 36.904
n=at;=0('22<3?7.05) e 0 v = 04624x - 0.1051
65 iVl a 0t (p<008)
n=38 (p<005) A o "y N
25 y = 0.5929x - 6.0263 o
y = 0.6048x - 42.5 é 07641 A
60 F° =06270 Y . ), =34 (p<0.05)
s n=38 (p<o.os). A % A e_ . o | y7omm-aom . ° . o/
£ 5 Q. S 2 n=34 (p005) Q. }0
§ ~
50 2 a %
A ? - o T
22 ° i ® °om
5 L o W - =1
o e o ==
2 —T3 —T3
40 . - : ‘ : 15 . : : : : : :
145 150 155 160 165 170 35 40 45 50 55 60 65 70
height (cm) weight (kg)
Fig.3 Changes of weight for weight loss Fig.4 Changes of %fat and weight for
subjects. weight gain subjects.

4., T7AOEV AL —Z2 T %8 L TOREHERORKIE EEMED S

W ORIRI R DO ZEAL DRI % TR B 72012, RIFHFRDSEA L 72494 & 840 L 72234412
¥, T1, T2, T3OMREL ZOMEENEE, Z L CHBOFH K OBHEF 2% Table 5 1278 L
720 WRIRIEZEANHA L7249 D4, T1 ORIEIZE O3 B OB R 71326.3 + 4.61%, T2
TIE25.1+4.75%, T3TiE243+4.01% 7T, &%zl L TFY21+£202% 08y, ZoOkEIL
T1TIE522+604kg, T2 TId51.6+567kg, T3 Tid51.1+571kg, 4% L TFH11+205
kgD, WHRIFZEDNRA L AREDL WP E2 R L. T 7ARIRDIRA N L 72232 084, T1,
T2, T3 LAREAHIN L CHRIGHZE S 8L 72,

ZZC, Figh IR DS D L 22 iMeg 494 % T, e O T1, T2, T30k
MR ERE ORI Z R L7zo MEMICARIRIIA, MR E & U -CMBIEM & AHBR 5 % 15
726 %fat Iy, weight : x{ZBIFHMHBICE LT, T1Tldy=05691x—3.3577, n=49, r=
0.7451, T2 Tidy=0.6135x—6.6582, n=49, r=0.7320 (p<0.05) DA &% &R E R
L, T3Tldy=04748x+0.0161, n=49, r=0.6764, (p<0.05) O & 7% HFEEOH R %
MUL7z. T1, T2, T3DWERHID S W6, BB IAREOEPRE ORIRIIZE O WA 2355
EANTNCY (A
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Table 5 Changes of %fat loss and gain for all subjects at T1, T2 and T3 through aerobics training.

%fat loss (n=49) %fat gain (n=23)
T1 T2 T3 change T1 12 T3 change
weight mean 52.2 51.6 51.1 -1.1 49.7 50.6 51.0 1.3
(kg)| SD 6.04 5.67 5.71 2.05 6.54 6.44 6.36 1.34
%fat down | mean 26.3 25.1 24.3 -2.1 22.3 23.1 240 1.7
(%) SD 461 475 4.01 2.02 3.25 347 3.09 1.63

407 y = 0.4748x + 0.0161
r=0.6764
n=49 (p<0.05) o
y = 0.6135x - 6.582
%/ r=0.7320 e A g
n=49 (p<0.05) e o 2% o
y=05691x-33577 o o © hd ?
30 | r=0.7451 A9 ®
a2 n=49 (p<0.05)
g
25 |
[ ] T1
A T2
o T3
- -
20 |
A0 Q e e——
¢
15 :
35 40 45 50 55 60 65 70

weight (kg)
Fig.5 Changes of %fat and weight for %fat loss subjects.

5. 77 AFEHICK B EEFHERDBEMNRDILE

Table 61X, 427 7 ADTIL, T2, T3OWEHEH TH 5 HELMHIENHR, FRLAEIZLD
BMI, %5 AMEOHEZ R L SERFAERBEIFEN TV L O — LVIEEE MY, 5z
HE B8OV R OBEEFELEZ R L2 &7 T ADORBENHFZ LT 5%, T1: T2H %5/
P, T2E T3M%BY, T1ALTIZMMAEkE LT, 75 AT LOKRE, KIREZLTH
FBHOFICET 28 2 £k, REMBOAEEEZRR. 7 7 AOWEFHOFIHET
BREICIE 1 ERS MM CHIEDOH LB EOFMERMH L. 72, 7 I AL
DOREE 2 BN 2 ML 72 (p<0.05). ik, 427 5 2B CTRELMMAE, %
P L ekl LT, METWICARE L FRBOABERBRDIIR SN0 57285, ADKIE
FICHEADPRO LN, MEhOREBFOHEZBIPE SN (Fige). T2, £7 7R
HIRARE R R OBOE TIE, RE SRR RIC Y 7 AEPBD bz,
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Table 6 Comparison of an average for each class between the per and the post training.
T1 | T2 | | T3 | F-value| Tulcey's HSD
A |height 155.3+4.99
n=25 | weight 50.1+4.40 49.7+4.24 4941429
%Fat 252+347 24.7+3.37 242+329| 693 T1>T2 >T3
BMI 20.8+1.85 206+1.72 20.5+1.65
Rohrer index | 134.15+13.86 133.20+12.99 132.16+12.28
height 156.8+5.78
B weight 49.4+587 495+541 4941551
n=21 | %Fat 24.0+4.61 23.0+4.56 23.3+398
BMI 20.1+1.94 20.1+1.86 20.1+1.87
Rohrer index | 128.02+13.66 128.35+13.60 128.17+1347
C |height 159.5+5.75
n=17 | weight 69.71+9.36 70.1+9.18 70.5+9.51
%Fat 20.8+3.45 20.5+2.89 21.3+3.26
BMI 23.3+2.73 235+2.71 23.6+287
Rohrer index | 135.104+15.93 135.94+15.96 136.76+16.92
D |[height 162.2+2.81
n=11 | weight 52.81+6.22 53.2+6.17 53.9+6.07
%Fat 2421548 24.31+491 23.3+3.38
BMI 23.3+2.73 235+2.71 23.6+2.87
Rohrer index | 123.7%15.50 124.7+15.02 126.4+14.80
* significant p<0.05
60 160
% |
50 | £ | F 3 | 150
e (6.93)
40 140
30 130
- - - - -
20 120
- o= % Fat
wn@u==Rohrer index
10 L L 110
%fat 1 2 3 rohrer index
training

Fig.6 Changes of A class at T1, T2 and T3. (Note: *is %fat)

6. EEEERUVESRRAET
SEDIREEIX, MEIRpz & Mpz 2 MIEL, ANVEKE—F VEIZX560%D Tpz &, ¥—74
v MY =W E R W L RS LCHREORNE L, KR, T1, T2,
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T3IZBWTHHD Mpz & Tpz D60% DT 5 2 LT X 72 1354% TH > 726 iE- T,
WMBEOMpzIE ML —= Y ZR)RICE L2 E 0SB S EOHMPAN, Tpzll FTH- 72,
RPEIZDOWTIE, [RRETHD] [RREDO0] i, ZTh LoEHOE X 2L L%
Mo lze FIRERESMOBOCEI P \Mmb o 72 h & HRT 54, itk z R 7z,
SHBAER, HhE - 2721220 T] [HEICOWT] [BMLTELL-Z2 L] SomEE Iz
SETE, FMAPERONEICOCTHRELTEY, BEORS VIR E I mbo722 &
HHZ o

V. ZE

1. REELEFHEEEDLS A BRENE

BB 7459384 D51.4% %502, IR Tl349% D66.2% WA DFE RIS N7z W
BEOWMEOMINE LTiE, FENE CAREOTENRIRIIEO BB 1B E R A
Roh, WEICHT2EMEBEOEINVBAZ 5. FAEOECHERE THRESMINT 2D, &
R ORE R S N7z WIAREOBROEMRE ORI L, %P IR RS2
B 720 KIRHIHR D & R 7254, IR OB OHRE I H ISR & AR5 A, H
ARNMEG4 (20000 OERIRIIIC & 2 i OH @Y L L 25, WA PhEER
i, AR EE R O X 5 OB I S SRS, BN AR E O RIRIEEE20% Al 0 1X 45 D B
Mt T T3 TR XA TE L7z REIZREREBICHRVIE L TW 525, HRIEDIE Cldfk
FEOPRA K OB ORH D & HIREME OB IR E D, FICHREOREHHRE DR
AHSHHE IR SN2 LEOBE,S, P ORENR 28 LT, KENE ARIFEHROEW
BB IR B EA R SN, FAAREOMITICHE S FHRIRIRIAE IR L7ze 2 Tk
EHOUEBEDFRDO bz,

2. FEOZELE

HBIETaR=2 3 V2DV, WDbWANLEDEDZETHY, BoTwndEh, X
TTVB LD VS TEADERIENETEDEE V) o DHEDEOELEALT-OIZE, L
KREDMMED SO E R D EDNERNTHEY LRESNTVDE, 2T, %77
ZDTL, T2, T3OHELAREIZLIV O —LVIEREZER L &%, AL CAT2ELT3T
WALTHY, EREEREEHY LKL EZ5, T1OU— LURES T2 ETY
LV EPo 7o T2E T3THWA LIRS oz HEROBEEL LI T 20— LIVIRKOWMY I,
WRRE DRI OBD L L THRIEOZALB RSN E 2R LTV 5D, FERIZEROFE )
SREGEOMTH 5D, W LEREE, KIRDROKD, REEROBRD OB SE» 5
SHE TR AR & L TIRIEDZALATRRD b7z,

3. 75 ABDKEFEDLE

B OGO IR & IR X 2 IR R 3 L ks 5 &, AL CIIRIRI
PEWERE DL, 77 AFHTIEIEREELZBZ Tz, Lo THEMRPHERE OB ALY
ZEIL, TU7IFLEITUE Y AR, ALCIZZ7Uu8 s RICMAT 72 7T A%

103



12 BAEA, SRR, SR, IR, AR

DANTRORREEZWFEL, DIZIZIFEMWY ANiz, %57 7 AOEKEDOEOMRIE, AL
C O PEA SR, HREHETIEIEZ I 2A0MPEE5A Lz I e i, [k
BlF L CHMZmELT, FICAOKRIBIIRICBWTHERBPER SN, KORIRIZON
TUE, AR BB - 3P0 - KT - FHEFHLTT ) EETH D, KOFME L BRI
MEIN TS, KERISH L THRIRFAE O AR H 22T, TANVT—OHENET L
BEPEED, FKOEHUC LY HGOR)) () Xho/c A — FTL2 AR EEnd
TENTERVAI, BHLLHHEEDLIENTELY, fEoT, Ak CoELEIE
ROWPIE, BiET7ao s 21X 5K2 038X B8R, BETT2TEZ ZZRY
ANT2ZEIZEBRIREEZ B, HENIERENZZAVEF e LCHET 24, BESLHR
R ORP L SN2 L IGEBDRICE 5 DT, KOFEL 7O s ZOREOE X H
A, RN ER R RIT L2 8RBT 5,

4, EATOT 5 LDERK
AR=DIZBTHEFORREE LT, wAWNEFEEOWEHZmESELHEA N L —= v
IH, NI — %@L ECEETHLY TEHRWLMIIINTVS, AFETIE, =70Y
7 AL A ZZMEORH P —E LB ED A= 2 =% 1T\, BT ¥ ZA08) & Z A
Ghb¥, EHREFEXICYIA MM —= Y VI EE) R RN Z FRICAT) B X OEEREZ ) A
NHE N - Z7HBZINZ TE 2 2D, REIZOVWTA L CORWREFHLET
Ho72l R T ADFHOWAE, KOFRIIMZ T, HETU T T AN EL THFRMWIZ
WEOMEZHIFH LMK ERET L, BRDOKEIE, KPhTONL—=v 7 Tldk
CBEETOEDHLTEEZIT) FL—=r 72X B80T, Bl bL—=r 27, Mk
X BHIBEMAKFECBCCTHEICALNS Z & TREORIND B L iENT 2%,
DLEoRERIE, BRESZENMONEcHE2EL, BPEPTEHOR=ATH LN TE
728, MAMEMATEE ML —= VMR E G &, RRMEEITHI I, TITES A
DEE, MATHEDETFA L ThLKALEDY OUATHXOBBIIELIME, W
RIEAREOUE, HRIRHEIRDOREREG2ERET L, RODEKBITMAEN DL Z L,
/oW —ARKY 72T —Ab 5505, BBV REE TV MALZERTH L LEZ S,
W, REBRICOWTIE, B0y eV LTE LT, F R B KSR
OFGEIFAT D HEREWERARGHHEORLITL T, BELF— IS o722 813, K
TRFADOWRICHT2ERO S SREEDLH VL HENT 2,

5. BHEBEICLBNL—ZC MR

AT BT, EBERTIRECTH 2 LI AIEERIC T 205 2, LNk
LABEREIO 2 OOBRICE VHBEBRYGS 57 TS LWME IR TWE, 7 0E
7 AT, BADER L AVICEbE- 707 T AHEBHNEE LT LHEShTwb,
KIEETOWME DO Mpz R RPE & V), BiEOKRERLKIEEOBLOMEL, PL—=v
ZRNREAE LB R COREIC L 20 THH 2 LN 5, EikAE T, [BE K
N, RZEIDTIEAELLAD, RERKRLRINRD, B2tz HE L. OF
RAMA»NIZZ L1, WISPGEHOMBICRE CHBL, iz EEKT 5 L TRlREIE

104



TFRFEEENRE Lz 7 0 E 7 ZAREEROWER)R 13

Bz EIF R 5 b RPEV ALV ERS, EFL ML -2V ZIZENTE 2L 2L 2RT L
R Bo FHHRHE HYHEY BB RIL MR L 275, WELEIOMREZRE LI LT
GO EB O L KO ) ZTFT %o

V. #& B

IT7OE Y ADERIIHDEEERREZHELI2IE, BHOHET - BRI - FHHERASEIE T2
TNEHR S, S 1 EORFRECBVWTA 7 I ADOLTHEUREFRRICZTRE Y
AT 7 TEZ ZARD AN, WEORELFEBRGICH, KR, BRET44TP38% D
51.4% 75319 + 1.55kg, AS3kgD i % 3 5 2 L AT E /oo HIRIIE TI249% 966.2%%°
321 +202%, WKI124% DBV HR SN0 7T AT EICRLEA, &2 5 ARG D
BEHUERROBA R LN, AETIIZ 7O AT 772 AZY) ANz 205D
7 5 ADEEEARNET) L7zo A& L THREDE ARED T CRIRIEHE O B RS A
W, IR O R OB E ORIRII R O WA 2% IS HE LD S b N RIEOZLICEIT %
CEDITRE S N F 7 REBIMOBME 2 D RIRIIFR OB R, KAEOLHEOM R 172,

Bo T, REAFREIITCIZTOE 7 ZIIKORBELR EOHMEZENL LT 2 TEZ 22|
DANBETO Y5 ADOERERAZ LT, LWTFRFEORERE & AR O WA O H
/DI EVbroiz, D bIF, XD HHEMEH LR PCHEE ISR FE, =T
OV s AEICMYMAZZ LH 272, 5Hd, BEOTO I 0% TR, KEESIOF
HOBBOREEHFL Z LIEE LTRRTWE 20,

OO

RFRIZH72D, HHE TH HELEOW IR RFHLS LT O THRERL I 2 THW 22 &
Z, LEDEHFNZLET,

Reference

1) American college of sports Medicine.: The recommended quantity and quality of exercise for
developing and maintaining cardio respiratory and muscular fitness in healthy adult, Med.
Sci.Sports. Exerc, 22, 265-274, 1990.

2) Astrand. P. O. and Saltin B. et. al.: Maximal oxygen uptake and heart rate invarious of muscular
activity, J. Appl. Physiol, 16, 977-981, 1961.

3) Astrand. P. O. and Saltin B. et. al.: Cardiac out put during submaximal andmaximal work, J.
Appl. Physiol,, 19, 268 -274, 1964.

4) Borg, G.: Perceived exertion as an indicator of somatic stress, Sand. J. Rehad. Med., 2, 3, 92-98,
1970.

5) Charles. F., Gary L. and Arupendra. M, North Pakota State University: Semister Difference in
Body Weight, Physical Activity, and screen Time, Rescearch Ouarterly for Exercise and Sport.,
Vol.79, No.1, A-21-22, 2008.

6)  Coope, K. H.: The New Aerobics, Evans, NewYorks., 1970.

7) Evans. B. W., Curetion K. J. and Purvis. J. W. . Metabolic and circulatory responses to walking
and jogging in water. Res. Quart., 49, 442-449, 1978.

105



14

8)
9)
10)
11)
12)
13)
14)
15)

16)

106

FAEA], IIEAL, RIS, NGRS

HOKURIKU UNIVERSITY: 20064 FE 32 3£ 51 SYLLABUS 24356 1 4E K4k

URL: http://www.hokuriku-u.acjp, AR—=Y ¥ — - %2 T v 7,

ENFHT—, WHHEBT HEW» O O - EHFE, kG, 7579, 1997.

Sorensen, J.: Aerobic Dancing, What'’s it all about ? Fitness for living. 8. 18, 1974.

Sova. R, 5 H#lEN © Aqua Fit, WRX&tE7 2 754 3 v 7 AW5ERT AL, 119-141, 1992,
PR, ] @ SEm) - fdRE & A 5 722085, IfURHEt, 136-138, 1998.

mAEBLA, BT, NSRK D HSIEOE, FEREEFNOT Tu—F, KEHEME, 117-121,
264-265, 2002.

Thomsen. D. and Douglas. L. B. et al: Physiological responses during aerobic dance of individuals
grouped aerobic capacity and dance experience, Res. Quart. Exerc. Sports, 62, No.1, 68-72, 1991.
I IEAR:, MEBGE, WLNZ, WA @ (=54 2R L2V 20 2= 3 JGEORA.
556 H AMRE 74, Thadk, 334

Hatakeyama. T., A. Ushizu, Y. Takeuchi, M. Yamazaki, and H., Yamamoto: A Case Study “K-tie”
Assisted Introduction KAI to “Clapping Hands” as a Recreation Activity. XXIV International
Society of Biomechanics in Sports. Vol 1 302, 2006.

| BN



