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Evaluation in exercise tempos and intensity suitable for water aerobics based on the response of
physiological and psychological indicators.
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T (FEBOREEA R — V)
Midoka Yoshikawa

Abstract

Water exercises have various effects on the physical properties. In this study, the effects of water aerobics used different music
tempo and choreography complexity was investigated using HR, RPE, mood scale (TDMS), workload (NASA-TLX) and also expected
effects of water exercise. Fifteen healthy adults(Male=5; Female=10; age=27.0+8.6) underwent 6 patterns of water aerobics (music
tempo: 116bpm, 128bpm and 140bpm; choreography: simple and complex). Regarding the effects of music tempo, the result showed
that RPE during exercises with 140bpm music and 128bpm music was significantly greater than RPE during exercise with 116bpm
music. As for the effects of choreography complexity, the results show that HR right after complex choreography exercise was
significantly greater than HR right after simple choreography exercise. RPE and Mental Demand (MD) during complex choreography
exercise was significantly greater than RPE and MD during simple choreography exercise. Own Performance (OP) during simple
choreography exercise was significantly greater than OP during complex choreography exercise. Meanwhile, no differences were
recognized between any patterns in Physical Demand (PD). Lastly, concerning expectations for water exercise effects, there were
significant differences between water exercises patterns. We can recognize the differences, especially in terms of “improving balance
function” , “a sense of achievement” and “confidence in own exercise ability” . In conclusion, the music tempo and choreography

complexity influenced physical or psychological aspects as they have been in water aerobics.
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WY 7 B RTEE) - EEh Y, R HAROERELREHGEETH
LEFEEERDO TR R Y F VAN ZADA LICENTH 5o
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BALWVNIHEDY 27 238, SARIEE) & & FEC ORI
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B2y DRI TWE, LELEDES, 2L OHM
FEHR L IR Y v EBNIHEH~OHHDDH Y (Meredith-
Jones, 2011), EEj2SLEETH 5 S L EmE 123 HED
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Y7 AT AR v, BRI, T2 TS ARREED
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ZFITAWRER, 72772 2AOFERFTHEO#EVD, A
FEEEB X CGHIREIC S R 2B EHO NI T LIl o
T, EWiFEINGERRES L OEHMELILET LI L%
H W IZHRE 247 5 72,

I A&
1. WgE

REO7 49 MAR7 77128 T2HELZEAN1 4 (5
M54, KM104) Zag e Lz, d8E 0 EREES W
TRELIIRT, MMEOHK, T, WNEFIIOWTRERL
ToFgE B2 A L, EWICCREZA, T2 Eho
FEERENARRZ WS L, RROMEREIT- 72,

2. ERIRE

BHNT = VIZBWTEREITo 72 fEH L7727 — IV idit
25m, H# 12.5m, JKiE L.lm Tdh -7z FEBRIEOREM, BE,
AIRIZ DWW TIFEK 2 1ITR T,

3. EBFIBE
31 EFAESLVOEFHERKAE
FEERBFIRIET B, EToNEHEO Y T A MEHME (0.1cm

WELZze FRINERLSY A I Y 7 TEHMEMHEZ TV,
UK (cm), 7777 RAHFFT R RICOVTHE EZRD
7oo T TEZ AT BRI, KO (RH: - VEH,
2006) IZFED V- HRNE (£ 12HH) B X OVGHEBEIR
(& 10 H) % AEO-MMIC L e L

32 ERALBLUERLAODTHO

AP GE IO & 6 4 (61]) THEML, K5EMT
DRFEERAT ) T IIH R E T L B ICRE Lz, WERHE
MR A ¥ 2 — VA, [ B8 o % 17
I T ELFEL LA, FOREITEA RN 30 4 ML R
JCHEML 7. FEEROFENGIIM X 2020 4£ 11 A Efu» s 12 A
PR FTE L7z FEBRE I LR, #1 (7TR25 10
BE) 350, H (10 Wi 5 14 ) 15[, #M (18 Bk 5
22TF) 40MITdh o 7ze WEFITH LTIE, EBUAEH
T A v EREUCHRBOE AL, SFHERER R Y
BAG D 1R TSR A 5 & 9 IR L7z EBY A O
WAL 1R,

33 HEXH
ERRICHOWEREOF v RIEZ, —BIZT 2 T7TEY A

Hfr), KEEFEA (KB IEs X OBHFa L4 10cm o
2 7 Fr:01em HAZ), BB (0.1cm HAL) Z2#HlE L7z

T 72, RBEWIR, BREHERICOWV T,

2w 7z B ARHEGEE (InBody430, Inbody Japan #L#) < L7ze Shon7ar s aid, KifCTo@BsREEAH 5 22
x1 MNREOHEFMH

B (n=5) 1% (n=10) 2K (n=15)
Fis (5%) 23.2 + 3.8 28.9 + 9.8 27 + 8.6
g () 171.8 £ 2.2 160 + 4.4 164 + 6.8
AE (kg) 66.8 + 9.4 56.6 + 7.8 60 £ 9.4
Eigiiz (k) 32,6 £ 3.0 23.9 + 3.4 26.8 £ 5.3
ARERs=Z (kg) 9.7 £ 55 15.0 £ 6.0 13.2 £ 6.2
BMI (kg/m?2) 22,6 £ 2.6 27.6 £ 9.2 25.9 + 15.7
DIZNEERZ (om) 77.8 £ 3.7 72.1 £ 6.5 74.0 £ 6.2
REREE : KBRASRER (cm) 51.7 + 3.8 52.5 + 4.8 52.2 + 4.4
KEEER : BREE L7510cm (cm) 442 + 4.8 444 + 4.1 44.3 + 4.2
LREE® (cm) 30.2 £ 2.6 27.5 + 2.9 28.4 + 3.1

F2 BEETORITERESE
BETUM 116bpm 128bpm 140bpm
BEZAL it =18 R Ri8 =i Ri8
=a (0) 28 + 1.8 29 £ 2.2 30+ 1.5 30 £ 2.1 30 £ 1.9 29 + 2.7
zE (C) 86 + 5.0 86 + 5.8 89 + 4.8 85 + 6.1 81+ 76 81 + 6.4
AR (C) 31+ 0.2 31 +£0.2 31+ 0.2 31+ 0.1 31 + 0.3 31 + 0.2
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STV R A FEEOREARIE (ZHITH, 2012) ZILICHLE
L7zo THEARBME4FEAZ KB L7 0ur 50 2RETT 7
T LG (DU, A4, THRABE» OB & 2 RHS &
GARLMAEDLEL TR TS L] BRBETO YT AEME (D
T, ER&H) & L7

D LofartbEi2kh, [EHET KD 116bpm O 7
vz g a (LT, 116 &) ] &tk &%~ HA8116bpm O
KAE7Ta 77 a5 (DUF, 116 M) Gk, THERT ¥R R
128bpm OERA 70 75 4 (LLF, 128 EF) ] &tF, [T
VRN 128bpm DR T 0 75 A (LLF, 128 KAE) | 44k,
[E%T 2 R25140bpm DB 71 75 A (LUF, 140 EHH)
St [H%7 ¥ R D 140bpm OET T 75 4 (LT, 140
BAS) ] &t o 6 b2 A AW CRBE AT bE 72, 426
Fhoh v M (E— M) EFT 0T AekEk@mL
T80 H 7 ¥ bEED, Hi—L7z, SHITLD, FHEF VR
St o CEB)ERGREMIER 25 2 212 h 505, A
BWTR 7T 7 NEPERT VRICEI-oTRELILE
Bi <7z, SEBYFREREH AARIEER L anwZ e L,

34 JOT7LERK

FRD6FMHFIIBWT, ENENHTHHOT I TES R
il L7z, AT A 6 KR icB T —& L7z, &t
LEDVPLTHIZLZRBROS DM ET L7720, WHREDH
BTAH574 9 bAAZ T TICTIREIC1IEBGM & LTH
HEENLEMEHW2, 70275 MW 4 fE o AR H)
EZRKIITRT. IhLEHMAGDLET, KGO 7O 7

. O 0BaEL
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. % IR : 5 L?\?E—TLX
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128bpm : 653152
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FAESME 70 75 003, 3207 Y FORIRP SR, #3
DAl Z32H b, [Bl232h vy, [Cle32hY >
F, [DI1%32%7 > FOIATITWV, ThE 1ty PehiL
oo STNHESEY MEDEL, A6ty Mib¥d/, £
72, BRI 07T A%, 3247 2 PORIED S
L, F3IRLA[Al 25 [D] 0RAEEEZ 1y MTb
Bl TOBIAl Z 2BECTEBL (A 1BXU[A"]D, K
WKBlZ 2B CREMLZ ([B1BXU[B D, 51,
[CI1BXU[DIIZoWT RIS 2B TREMLZ (C 18
IU[C 1B D [ BLCID Do BHERZ (A 155
[D"1%%327Y Y FFOMn, ELIZ[A 125 [D" 1%
1677y MO, BBIZH)—BE[A ] 225 [D” ] % 16
7N N RSk TPl

MHREF EFRROEE T 075 L2 KGEKT VRICEDET
FEhi L7z ELVEMER BTS2 720, EEidd R &L
DT —=NVH A FIZA VAN 27y —%2FEEL, 7075 4H
BOFERMENFUC I 2R LT o7 707 T 2 OBNTEE
LT, HRBIE [FROY XL ERBEMICT S LRI
Y, HFEICAEDEONLHPATHRELRREY KE RBfE% 1T
) LR L,

4. FMEIER
41 DR
Doz, FEmER (HEM-6161, omron f1:%%)

x3 4EROEKENE

ERICHZRVT, SHMENSENIE.

(Al %> FEEGEOMEENTATICRBLS(HEND. EECHZ AN TSR EZZ (NI S.
(B] Svirsy mFHl R 2E1E. )
TV ORE(CFEE T I BLI(TATD.
c]  39-2 M (FEH DLV XZTNIVICRIIRICANE RS ENME.
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ERHW, & L7z 6 £ ENIZB VT 3HORlEEZT-
2o THHOWEX, T—NH 1 FIZBWT 3 5HOREHOH%
AT o7z (LUF, SE@EF - BElE), 2 HOWEE, 7—n
PIZBW TR E TRALAZRET 3 THoR OB
L7z (BUF, #EByH - AKHfllE). 1M BB X021 HOWE
W EFN S EEERRTIAT > 720 3HHOWEIEX, T—IVNIC
BWTEB) 707 T A% THBIIBIENICHETH L Z &h
L, Tur i I 100H%DY 4 I 7 —LTllE
L7z (BUF, dEEpENE) o

F 7, EEIRIEICB O CHEE 2 BT L 2d o 72
WAz, PEHRMEG COWE L REICHRECHSD
SR & il X2, b B oRN#rREsE, 20k,
BoNz 5BMORINC4 2L, 145MH7720 OMRINEE
Bl L CoinfE LTHY .

42 EEHEERAE

6l OZRFE O T %, TBIWED) EE (Ratings of
Perceived Exertion : RPE) % IO MHIC X - THA L 720
BT 5B 6205200 PFH) @ Borg A7 — b
(Borg, 1970) % HAGEFI/RL7zb 0 (NEFF - B F, 1976)
N, TEEE T RO BRI RE % R 72,

43 EHFIEOKIZEL
BArFoHIHT, WAETA (2003) AER L 7z ZKIEH S
R (Two-dimensional Mood Scale : TDMS) % fl\: 724550
FHili 2 47 - 720 TDMS T, HHEE (Vitality : V. (IFRICH
SN —HE)) %)), REE (Stability : S (EbFV/—A
F4 5 L7)), i) (Pleasure : P (H—AH)), RS
(Arousal : A (BAE—HE)) o 4 FHO.LHLIRE 2 574 L 72,

4.4 EEHEXE

HRBEOM T, FFHE (1994) HER L 72 H AR NASA
Task Load Index (LLF, NASA-TLX) % M7z EBI0EEA
fif 15 D A A A& EI OB IS & o TH7 5 720 NASATLX i
A - A 2K (mental demand @ MD), & K 19 25K
(physical demand : PD), % 4 &4 7L » ¥ ¥ — (temporal
demand : TD), fE% A% (own performance : OP), % JJ
(effort : EF), 75 A hL—3 3 ¥ (frustration : FR) @ 68
AT ENTwL, RIFETIE, FhEFhOBEAIICHT S
F BN 72 574 %2 AR MY SR A 77 — )V (visual analog scale :
VAS) ZHwWwChH% S, FHiliL 7.

45 HEFHREANOHFEEZXMHCH T2 EEM

T T AT AR EFR OB L DAL
7eo F72, HHABOWTHR, KERMETOT I TEZADL Y
AV R L TR LI L E LA ifEc & 5 LR
FHEVPE BRI OWT, HFHoBEMKICTHAEL 72
FHRH R O BMAUC B VT H HETE MR L MRS, BRI
B (Z120H) BLOOGHEBRE (£10HHH) ZNEHEHH
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EL, BENETLILEEREL L. AFRICBVTHE
FCmE 2RO EE R RO H X, B - WA (2006)
DL EBE L Lz,

5. HRETERMR
WEREBICMESY A I V72X B 0MBOELE %45
PR CILBMET 3 5 7200, &HT VR (3/KHE @ 116bpm Fef4:
128bpm 4=, 140bpm ), 7075 AR (2 ZKHE B
Fefh, AL BXOWES A I v 7 (348 HEH -
Be, SEEHET - Kb, SEEHR) ML ERE T2 3 ERSHS
MEAT- 720 F7z, EEHTH O TDMS 550 ZA L% %4 1F 1
THEWRN T 5720, S35 K QKE), 70T LMK
(2KH#E) BXOWESY A I v 7 (2K ER, EBk)
M ERET LIERNGHRAN 1T 5720 RREB L O
NASATLX IZ2WTCIE, FET VAR BKHE) BLXorurss
LRI (2 Kk#E) ZFMALARE T 5 2 BERGEOH 21T - 72,
S DIRFFIZ1Z ANOVA4 on the Web % {1 L 72
FZEBERMETOT 77 €7 AR HBICERL 22861215
b LSS N HEER RN T B HIFFICOWTE, R
I~ » % — (The Comprehensive R Archive Network : CRAN)
# i L C Cochran ® Q ME %475 720

WA A AL, LEOSTOMNI T 5% IC#E L. %
B, AUFRICB W TR S0 « M E22TRL, 5
SNIAEMREIDBMUTE M CoRtfis L, 7272
L, AEMERICOW NI TS 2 SR A LB
0.05 & 72 23 A 1 3AF NS, ABUTLLFE=M T ToRMmE L
720

m #R

1. AERES KCEBNAILEL 2 0EHOZL

LB DT 3 NGB 24T - 72868, AR ARNE
437 (P<0.01) OFERIENRD BNz, ERIFIZOW
TOFRMEZAT o 7oA, LB O LI BULET T - K
B L OEHHT - FEICB VT OMER R & IR L CH R ICEE
R LTz F2, [ 707 T MR x WES A 3 7] (P<0.01)
ORNMTHBE L RAEH»RED N e ZHEAEMIZOWT
O T 2 AT - 74 R, EE % 5 (P=0.01) ZBWVWTH
BhTUr 5 AEROEMENREIED SN, $2, B
Zefl (P<0.01) B LORBISEM (P<0.01) OWTFHIZBWTD
HERWMES A IV TORMIEBENED N, Chd%
ZC, FEAOHMEFRICIOWCTOTFMRELfTo728 &
A, BEIRICBWT, BT YA X% K L 72K
OO0, KESMETI A4 X FEM L 284 & il
LCHBICHMEZ R L7z 72, BRSO RESRED
WIFERIZBWTH, BRI L2z 0, EE)ET - K
B X OEEET - BBV TOMERE LB LTHEEICE
iz R L7z
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p=0.01
[ 1
p=0.02
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1
R B 1 |
% T 1
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- ,-,, _..13.8. o a0 14.1 +1..0 =1
10 +9-. £1.9 b
+1.8
@ EF
6 ORE
2TUREL 116bpm 128bpm 140bpm
HET KR

K2 FETFUREELCTOTTLERI EDRPE

2. EHEEEAE (RPE)

H4MZBIT B RPE 2 M 2 1R L7zo 2 BRI 217 -
ToRESE, T VR (P=0.01) BLUOT R T LMK (P=0.02)
DVWTNOERIZBWTH AR EREFRBOSN, Ih
SOERRIZOVTOTFMEEIT-72& 25, 140bpm S
B L ¥ 128bpm §:F T ¥ ¥ 4 X FgEHMi L 72B D RPE 13,
116bpm & T2 ¥4 4 X% %M LA L IR L THEIC
EEER Lz, £/, BRGG T 94 X2 ML 72K
D RPE &, MEEMTIZ 7494 X2 FEML2%E L ki
THBEICHEM %R L72e —7, RPEICDWTHE LA
FD LN o7z

3. EEmiEOKSZE{ (TDMS)

H 4B 5 TDMS O H IR A K 5 1R Lize Gtk
JEB X OB B IS D W T 3 BRI 2 17 724 HR, T
NOHHIZOWTHHES A I v 7 (P<0.01) (CHERER
WA SN, FELELAEEHERO SN o7
NEZFCTERHRICOVTO FRMEZ AT 72k, Tk
B & OPLE LB & R L CGEBIR IS B CH B EE
L7 F77, BEEICOWTD AT 3 ER B %
ITo7zfd, MES A I V7 (P<0.01) IZBWTOAERE L
FREDBD 5NTze ERFICOWTOTRMER T - 725
B, B IGEE AT & R L CORBBICB W THEICE M
RL7ze 72, [HRFVEx7ar 2% <lEs 43>
7] (P=0.04) O3 ERMTHELZHAHANRD SNz, 3

R4 BRERTORBLCTOTT LERI ED TDMS HERIER

EETUR 116bpm 128bpm 140bpm
J0935 LRk i K18 i) K18 it K&

N EEET 2.1 +£5.1 3.1£ 4.6 2.5+ 3.5 2.1+ 4.0 3.5+ 34 3.0 £ 3.8
AR B 6.9 24 6.4+ 3.0 6.2 £ 3.2 6.7 £ 2.4 6.4 +£29 6.5+ 2.4
B E#E] 4.5+ 2.3 3.1+ 2.8 2.5+ 29 4.3 +2.7 4,1 £ 2.5 4.4 £ 2.4

E#hg 3.8 2.3 3.6+27 2.7+ 2.7 3.5+ 3.2 3.7+ 2.9 3.7+ 2.3
e E#E] 6.5+ 4.9 6.2+ 7.0 49 +£5.6 6.4 +£5.9 7.5+ 4.7 7.4 5.7

EHI% 10.7 £ 3.7 10.0 + 3.8 89+49 10.1 £4.5 10.1 £ 4.9 10.3 £4.0
U EHE#E] -2.4+6.3 0.1+3.3 0.0+3.3 -23+35 -0.6 £3.7 -1.4+28
R EHig 3.1 £3.0 2.8%4.2 3.5+ 3.2 3.2+ 34 2.7 £ 3.1 2.8+ 25
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ZREORFEERIOWT T MEEIT- 728 25, BB
Zfk (P=0.01) IZBWT, [EET v Rx7us 7100 @
BRI ED SNz, F72, 116bpm &4 (P=0.03)
BV, [7ar7 52l MEs 437 ] OFEREHM
MENED LN, T 2EE AT ERloBHEIco
WCOTMMEZAT - 72H, 6 R T_RTICBWT, HEE
EEERT & B L COREHRICB WA ZICEMERLE (O
116 B4 (P<0.01), @116 KMESLM (P=0.01), 3 128 &
Bt (P<0.01), @128 R4t (P<0.01), (& 140 EBI%&M:
(P<0.01), ® 140 4t (P<0.01))o 72, 116 REEE&MD
TEEYAAZAT O WS L7 BRI, 116 JE B4 @By
AZRITIBICIE LR L CHRICEMZ R L
(P=0.02)0 512, 128 EFASGMHOEEMA %179 BIIZHE L
ToEMIEL, 128 AEAM BB S A 24T 9 WilZHIE L 7o #

LI L CHEICEMEZR L7 (P=0.03).

4. EBEEE (NASA-TLX)

FL5MT BT B NASA-TLX FALR B IO W T 2 E [R5
M Z2AT 5 720 ZORER, AN - JMHEWMZERK (mental
demand : MD) 22V Tid, AELZ7THZ 7 LMK (P=0.02)
DERRIRD SNTze FAMEZAT- MR, BHSNT
ToTEr AREKLZEO MD &, KEL&ETT 2 TEY
A% F i LG LI L CARICEEEZ R L7z, £72, MD
WCOWTHELZLHEAMN (P=0.01) 253D 57720 T
ERATo 1M R, REEMCB W THERTET v F (P=0.02)
O HAERNFEAFED 517z, 116bpm & (P<0.01) B X O
128bpm 5 (P=0.04) \ZBWTHE R 70 7 T LA O Bt
ERhEPBEO SN, NS EZITTC, LitoHflIshRic
DWTCTMRIE ZAT o 72k, AESMICHE VT, 140bpm £
EC7 7 Ty A FFERK LD MD &, 116bpm 5448 &
U 128bpm =TT 2 TE 2 AR ER L A L KL TH
BIEiZ R L7zo 116bpm et 35 & U 128bpm S:fE DV
WZBWTY, BRELHETT 27 7Y A2 ERKL72KEO MD 13,

KGN TT o 7T A% E L7 HE L HEL THEICE
fExR L7z B 512, 1EERGE (own performance : OP) 2
DWT 2 ERGWIM & AT - 72458, AER 707 T MK
DFERFE (P=0.02) HBD LNz ERIFEIZOWTO FLMR
ExRATo oS, AN TT 7 7 ¥ 7 A% % L 728D OP
X, BHEHCTT 27 AR ER LA LR TCHE
WCEfE A R L7z,

5. EEEMRICKHT 2RMEMAINOESM

BHEMTOT 2T E T ZOMEN & o TR % 50 E %)
B2, £ TE DR %K 61K L7z, Cochran ® Q
W x24T, MRS 2 &8 AR O % £ 5L H Cri L
7oA, DO o ), [k - BIE W Bh ot J,
(NS v ABHomE] DEREERCS] B LU [EEHICK
FTHARE] KOV THELREN RO LN/, ThzeZ P L
FOIHHEIZ DWW T McNemar MiE % £ HEILEBE L L TIT-
72

LUt RE D F ] 12owTid, 128 BRI 128 MiH 4
7B X0 140 B S&McoEHHIC itk om B %8
535 & ME L AL, HaiEMRHRECHRE WS 5
LM L7z N E R L CHEICS Do T TR - BT
B o] I2ow T, 116 EBRISM:, 116 KB4, 128
RIS, 128 &M B X 0 140 RS TOMEB %I [
Rk - P ENR OS] 2T A NS LKL, #
FPE R A TR 2 MRS 2 L S L2z A i L CF
HIE Motz [NT Y ADRTIOM E] oW TH kIS
IR HOE 21T - 72558, 116 RIS, 116 KE& B L O
128 A &M COEEIRIC [N v AR om bl ZHitET %
EnlE U7 ABE, SEn L RARE A TR R 2 MRS 5 L
L2z ANBE B L CHBIC S o tze T2, 116 BUESMATO
HENEIC (NS v 2RO L] 20652 & LA
1, 128 BB X UF 140 AL T o Bh 2 I xh R % AR
FTHERMELEABERK L TAHEICE o, 51T [3E

K5 BETUORELVCTOTTLBEIEL 2EELETO NASA-TLX FHRES =
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