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ABSTRACT

The purpose of this study was to investigate the effect of 12-weeks dance training
on muscle functions related to postural control and walking ability for middle aged
sedentary women. Subjects were 45 healthy Japanese sedentary women and were
divided into 2 groups; the training group (TG) and the control group (CG). TG had
no dance experiences and underwent dance training by ballet teachers two time a week
for twelve weeks in this study. CG had asked not to change their daily life style during
twelve weeks. Variables were examined with a factorial two-way (factors: group and
time) analysis of variance (ANOVA). As results, significant interactions between

group and time were found in waist circumstance, muscle thickness of posterior site of
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lower leg, subcutaneous fat thickness of anterior thigh and abdomen. From the results

of this study, 12-weeks ballet training would induce positive changes on anthropometric

variables for mid'dle-aged sedentary women, which would induce improvement of

postural control and walking ability.

ZE B

ApFEO HENZ, HEZEEZFRICESRED
L UEATICHE DL B HBEBICY VA DL —= Y 78
RIZTHE*RINTHILTHo 7. WHRITEE
RHEZMELBLTHY, 5 b 25 BBNARE 20
LHRBEETH 72, NMABL, FYARBROR

WET, 2ROV IEMIZ L o TITbh: 4

YANL—=Z 12 EMBML . R,
12:AM oM, AEEELZEZ 2L OETH
ALz BIEEBX, ZTEEDOSEGITICE -
THE - BEF sz, FoBE, bL—=r7H
Wik X OBRERIS, HIEEFER, v X NEBEE, T
BREEOBIE, EEEE X OKBRATER O B2 T IgHHE
WHELRZLDED b, RHFEORHEDL S,
12BMOF A ML —= v FiX, FELHEOY
ALK IZSEATR &N, FRICRSRREB L UBAT
WCEH L TREEOHMPHFTE S LA
ek ol.

&

if

¥ A, SECHOETHEE S F KT 2
FIZEMBNEEZ & o TR T & L b, KBME
S L AP ERTHS. TUDY v
B— RS L U2WFgRIc LS, AN, e,
Hh, HEAHSTIOW Lo i~ T
Lo s VIR CE 2 B TH S 2 b
DPRENTVS. LA LRADH, MR - Wi
D7D DEF & LT ¥ A% {To - EEEIRIZD
WTRRZREID R, REEEHRE L%k
FFRFFETIE, #5Y V A% 1T L BBBORE

P LR RRABRRE S IK O W EL I TE 5
TENHRESNTVE A FEmEpEr R
& LWIRT, RAVEDEBREERIC, FIT080
HhV—==U 7o EBEIEEL D 52 A8
MEHTHLIENTRERTWE Y. LaLs
MH, INhHOuFEE, MR EEE T o
RELar— MIRPODOFERTHY, FVA

M=oV O AMEORREEHET 2D
2EAERW. ¥ RA0HRTH, NI,
ZOFEEWERCMHEMAT 5 EHIEF AL 223 FHR
P OEHEICANGTDEL, EERAB L THEET
NUVLIEFFTLESEML TS, 57 A
DT, EEHEEIREILSIh TR RS
b, PL—Z VIR ERIET 5 BROEVIES)
BHEOEZONE, LHLAAES, NLIico
WCi, FuRTuizd STHEEETRNRE L
MEREDOATH ), HREZIERL 2 EBHRD
RENANEPOERTH DLW,

Z TR, PEREENRIC, YA
V==, BNV RERE LAY VA
V-2 v 0k — AT o 2B EBRN R %,
Hehk, BRI SIALESERER & BRATICB D B Bk R
DOBEZFEL, F VA DL —o v FORBERE
BEDEBEEL L COTWREMZRIET 2 &L %
HEgE L7,

1. RAE

1.1 o %

I, BAFHOEREN 2, BAeEHN 2
FL==2 7 %2fToTBHT, BEIYVADOK
BEbhuHEILL0EOLESLTH-

T2 b AR — VR Vol. 35



7o CPEFE4£TH). Db 2B HET VAN
B 2083 - VETH o7 (FHER
438+63%). AR, NV LKL LS
VA== 7% 128K, A2, 1EIZ
DX NFMITok. FYAIML—=v TR, B
FADNL TGEE 2 X o TITb, RAICERLT
DAMLYF U TE2H IS 5ITo 128, N—L v
Ay EENAHARICOD T > TR UE & 23575
MG E LD 2E#EY RSHELH505, &~
=Ly AV EFIENZFEOTTE G E2H
5534507, PL—=rZ3T_THEDO L
IV AYADCDIHFFEINTWLEREICHD
BTITo 7, BB, 2AHO M —=>
FEIMRIZ, REEFRECESEELE %
WX HOFETHERL.

ARICIE, RO BH, WELR EREMZOE
B LOEETHY L, BIESI~OKHE & H721%,
FAEHENOFERZH. AR, EZRFEEA
BAEDOKZKFRFEYEFIT RO MER IR R
KOKBEHFTTbNI.

1.2 BIEARE

RN E LT, M=o RIS, B
BLUOGE, KhE, THE, KBEEEH TH
JEIREER, JEERJEIAEE & w R L 7.

BHEMEEEL LT, BFKEBE— NE
(ALOKA SSDO00) 12 & 1, ABABRIENR 50%,
H B T BRIEAL 30% 0 2 2RI E & AT & A
BOBEBLUCETRIFEZNE L. $4%
FEFIE 3B X OV, IESR (Favy 7
V¥ VHBIME R HEM-762) % F\»CRigk L7z
BHORFEW.T b b FHEELHEST 2720, i
ES2 1 SEREL-BORER D 2, K¥
J1Et (9281B, ¥ X5 —#E, AL RA) zHW
C100Hz TEM L7, #EREIE, WREOMEZ
10cm & 9, FRBRICTIECBAL, BfEE-
TCANCL, BEWRRA X HICI|RLT, M

Ty P AR — I FE Vol 35

— 97 —
b, FHTL % BIRS X OB CEG L 22, M
U 7= ST ) DRI H I DA b JEFE Hh LRt
BERHMTS L L b, RERLOERE %
BIUEAARICOWT, RAZL, THERS
LUTOBRREL RO, MAT, KBOWE
AR Y LT, EAES LoD 75 L1

1.3 BiAE

HiEIEH X, SPSS version 14.0 # i L T3
MBS A 2T o 721%, KEMEHI RSN
72 HIZDWT, Post-hoc 7 A MEFWTEER
BziTol. ARKER %R E L 7.

2. MEHER

NAHOHBEDH B, FL—= IO/
A T5% KDL, BATOT— 5 5N
L7ofER, SMABORITRE L2l AEkoi.
AR E XM RBEOER, R, KE, FEHRIC
A EEE R Do, |

2.1 ToRssEE

HEIE, WEREHEICABRRENLERDL
Nadrolz, XA MEAREE, WERYEHO
MICAERZEFHPHER S N7z (p<0.05). %72
i ABIM BT OEREREOWEMIZX, /rABT
HEEICHAS LA (p<0.001), HMIEBHETIXAERE
LEACITHER I N Lo /2. KRB X OV THRE B
B, BEELEASHEREE N h o 7.

2.2 BFHEK

BEEER L RO GHER OB L R
THREIZOWTE, TRETOHET, ek
HOMICABELZREERMHERE S N7z (p<0.05).
F7:, THREEMHEE, AMARCTHEZICHEMLA
A (p<0.01), MEHETIIAELEILIIHRESN
Lol FOMOTMLOHIIE, AEREIX
HroNh oz



R1 FUVAMN—= VY TRIBROBED LU SHREEOZEL
I AEE (21 %) XTIREE (20 £4)
pre post Pre post
HH FIHE  SD EHfE SD FifE  SD EfE  SD
H&E (cm) 159.3 4.1 159.3 4.1 1595 4.3 159.5 4.3
#E (kg) 504 69 502 64 528 95 53.0 9.1
FEE (cm)
Th 342 29 345 30 354 25 354 23
KR 473 47 469 40 482 4.2 482 40
B 76.7 6.1 743  H.7E¥* 768 9.6 76.1 87 #
HE (cm)
TR RT TE 26 03 27 03 26 02 26 02
ThAEE 57 06 59 (Q.5%%* 60 05 61 05 #
R IHRT TH 43 08 44 07 44 07 44 06
KERTE T 50 05 53 05 51 06 52 06
HEHED 08 01 08 02 09 02 09 0.2
BERAE (cm)
T R AT 0.3 0.1 03 01 04 0.2 04 02
THEE 07 03 07 02 07 02 08 02
B i T 1.0 03 11 03 1.1 04 1.2 04%* #
KR T 12 05 12 05 1.3 05 1.3 04
BEE 1.7 08 1.7 07 1.8 09 20 09%

pre vs post :¥* p<0.01, *** p<0.001, WERY & FEOHDIEIER : #p<0.05, ## p<0.01

B TFRRRAIE I oW Tid, KERATHEB L CEET
BEEZEALPHER SN KBRETHE O TRE
id, AABETEHEERLEEAS N2 H o729
NEBEETIE ML= Y FRICEE BN HER
Stz (p<0.01). BEEMORERE T AR, A
ABETIIEELBILIBR SN d o705, H
HTR M -V FRICAER MR I
(p<0.01). ZDfDERLL O FREREE 2, P L —
SV TR TOREELREEA LN o7z,

2.3 LHIEIRIEE
R OOIAEB L OGRS - LRI M (2,
BFELELIEA LN 2o 7.

2.4 Y%

SMALRBRFF R O RE P ORI, T
iR, WBEMR, GHEB L OCERFRESEDOET
DFEATTERELRRILIER S h oz, 72,
REHLOEMORKRIGRIE, RAHRRES A

F2 FUYAPL—= U IHIBOTFHEREOEL
AR (21 %) APHREE (20 %)
pre post Pre post
HH FiyfE  SD ¥y SD ‘FIfE SD F¥E  SD
B (cm)
f HEL ol B8 57 %5 219.7 337 2720 465 2159 310 2609 435
PRS2 5 2270 333 2737 462 2203 271 2655 418
PR A7 5 3306 636 3645 687 3111 370 345.7 438
Y AR 3228 631 3581 649 311.7 373 3488 485
EamASEE (em)
il R 7ty 1 37 5 14 05 14 06 1.5 04 15 04
PRI 32 5 14 05 15 05 15 06 15 056
FRHRA AL S 27 04 30 10 29 08 29 04
PR/ 28 06 28 05 28 05 28 04
Al 28 KARIE (cm)
G AR P B A2 5 25 08 25 038 24 07 25 07
P R T A 57 5 29 10 29 08 30 09 28 09
PRI S 45 16 46 07 40 09 41 08
RIS 46 10 45 13 43 11 41 08

pre vs post * p<0.05, ** p<0.01, *** p<0.001, HEFM & FFO M DA HAEH #p<0.05, ## p<0.01

Y b AE—YEE Vol. 35



BLRELHR SN 2 h o7,
3. # &

AFEOMER, TREBOHEICS VAL —
S I K BEELREmMARD SN, THREZHR
ICMET A TR=ZEHE, EEHEEHTHY,
FDFHEENIRBRIFEABICE S 35 Lvwbh T
Wz A9 TR L, BAEBETIRER
OEEWE TREZIHEHOHE L OBIHE R MHE
BHEIEFBREIRTWE W, ¥R, Hic
NI, RIBEDVIRD HLENTZIKETIE, FIi
RESKBMLEZRZTINELZLEVWT ERDb,
NL I TRMHEKEEFEZ#HY KT &A%, THR
BHOBEIZENED 6 LzeEZONS. %
7z, 29 L= BB ZE X, BBEOTEEIC
BT 2 RetEdRIE S 7.

THREEGOGHAEDOKEL Shbe - T
AXFAF (—EY XL TITH ERE LEEOES
KR 13, N TOBMECHEEICADNLE
ZEBETH D, KBITHIETIE, BTN L DM
b & R E O O ki tE ) 2L Y
rHET ARG DS, FHTHORBEER
E—-2A Y M, REEHOZREE MV LA EEICH
WL, AT OEBFENIRFEORT ISRTERE
DBEVICOBEEL TR EHEShTn2 Y. 2
NHxZERTSE, TRERDOHEKIE, HHR
FHOREWD AR LT, PELEDBRITREDUE
WCHET 2 TREEITRIZ S LS.

—7h, RIEFCEIREER D O KO 7 FEHEE
IZik, PL—= U TR CABLELEA LN
otz TRyt —nie LESRFICED
LA AE LTI, BFOWE THIMM
BROBIFIE, TOF - —FAICKE
RENGVIEERHETLZL0Y bhr L
5, ¥V AN == FI2 X B BESEREEEICD
WTiE, SREBEICRFETILENHLLERS.
¥ AR, 1288 GO ML —=

7 P AR =R Vol. 35

— 99—
YT THoTZ L, FRRNROERD BEE TN
Rlpol:l e EHHRICEBE L2 LLEDN
5.

S L TIR, ML=y ZHIZ, ftA
HETHEEICY X MEBZENRD, KBRATES X
UDBESROE FIRIE S FEICmA Lz, 7%
&R, NLZoRREE L, BEOEECH
NBEERETHD I EMBES TR Y, K
R TNRD &Y AREBRO R W HRFEZELSNN L
IEERLEZZENG, RISV L—=2F
Lidwnz, BfEIROEBIPTFEIND. Kif%
DFERE, WLEDNLVZ ML= ZI2BWT
ik, FBEEHE LTOML—= v FhR L4
CAMREMZRIET 2 DEEZ bR,

#m A

12BHEONVZEERE LY AL —=
Y TR PEREITo AR, TREEOHEIC
BRI KRRATERB L OBEEO R ThEIEIC
BEZBOVHRIN, THREEOHEOHEN
X, PEZEOESOREER ERLAEITREUE
CEBNT2 b LR Eh.

O

AR OFETICNA), BIFEBD T LA
B EEARARLETY ¥ b AF— 7 BEiREE [F
WESEALRLETEYS. I28BREL LTI12
BEO ML ==Y ML EE 2 72T RTOH
IR EALE L BB L3k, REE L LTTH
BFEY, B, FAvexrxyazcrsayy
W& LTITHEEEI N TV AEKERLEE BE
TYARICHSEALP L BT E 9. F/oEREH L
L TRHATRV 72 B DKL FREBFEREED
BHIACHECEHBLETET



-100—

X m

1y

3)

4)

5)

6)

7)

8)

Cohen J.L., Segal KR., Witriol I., McArdle W.D.,
Cardiorespiratory responses to ballet exercise and
the VOsmax of elite ballet dancers. Med. Sci. Sports
Exerc., 14(3) :212-7, (1982)

Fujiwara K., Toyama H., Asai H., Maeda K,.
Yaguchi C., Regular heel-raise training focused
on the soleus for the elderly: evaluation of muscle
thickness by ultrasound. J. Physiol. Anthropol., 29
(1) :23-8 (2010)

Kattenstroth J.C., Kalisch T., Holt S., Tegenthoff
M., Dinse H.R., Six months of dance intervention
enhances postural, sensorimotor, and cognitive
performance in elderly without affecting cardio-
respiratory functions. Front. Aging Neurosci., 26;5:5.
e collection (2013)

Kouzaki M., Masani K., Postural sway during quiet
standing is related to physiological tremor and
muscle volume in young and elderly adults. Gait.
Posture., 35(1) :11-7(2012)

Kuno M, Fukunaga T, Hirano Y, Miyashita M.
Anthropometric variables and muscle properties of
Japanese female ballet dancers. Int. J. Sports Med.,
17(2) :100-5 (1996)

Lunsford B.R., Perry J., The standing heel-rise test
for ankle plantar flexion: criterion for normal. Phys.
Ther., 75(8) :694-8 (1995)

Micheli L.J., Gillespie W.J., Walaszek A,
Physiologic profiles of female professional
ballerinas. Clin. Sports Med., 3(1) :199-209 (1984)
Mueller M J., Minor S.D., Schaaf J.A., Strube M.J.,

9)

10)

11)

12)

13)

14)

15)

Sahrmann S.A., Relationship of plantar-flexor peak
torque and dorsiflexion range of motion to kinetic
variables during walking. Phys. Ther. 75(8) :684-93
(1995)

"Oshita K., Yano S., Low-frequency force steadiness

practice in plantar flexor muscle reduces postural
sway during quiet standing. J. Physiol. Anthropol.,
30(6) :233-9 (2011)

Schmitt H., Kuni B., Sabo D., Influence of
professional dance training on peak torque and
proprioception at the ankle. Clin. J. Sport Med., 15
(5) :331-9 (2005)

Ushiyama J., Masani K., Relation between postural
stability and plantar flexors muscle volume in young
males. Med. Sci. Sports Exerc., 43(11) :2089-94
(2011)

Simmons R.W., Sensory organization determinants
of postural stability in trained ballet dancers. Int. J.
Neurosci., 115(1) :87-97 (2005)

Verghese J., Lipton R.B., Katz M.J., Hall C.B.,
Derby C.A., Kuslansky G., Ambrose A.F., Sliwinski
M., Buschke H., Leisure activities and the risk of
dementia in the elderly. N. Engl. J. Med., 19;348(25)
:2508-16 (2003)

Westblad P., Tsai-Fell.nder L., Johansson C.,
Eccentric and concentric knee extensor muscle
performance in professional ballet dancers. Clin. J.
Sport Med., 5(1) :48-52 (1995)

Zhang J.G., Ishikawa-Takata K., Yamazaki H.,
Morita T., Ohta T., Postural stability and physical
performance in social dancers. Gait. Posture., 27 (4)
:697-701 (2008)

T b AR—YELE Vol. 35



	page1
	page2
	page3
	page4
	page5
	page6

