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NI =~V ARBCFGTELARMENH D, DD, LI e T —a
[ZBWTLDIME A N FORAEOEBICHE L, VA7 EHIZBWTHO THETH D,

TEEY R, A AR BT DI 57 ECmE E B U (oxygen uptake : VO2) TrEAf X 41,
EENNRENEE D EFAM Th o THE TS VO MR & 722 7, 05 O T 2 Rk
F A2 5 2 & CIEBNENEE D AEENE 2 D, EEEOBWVEBL S 21T 2
X, BHIORDUESCHEE) T e 77 v A0EEICEREEDbR D, —J7. DVD(Digital
Versatile Disc)X°7 L B72 EOMRBEREHFIKICE L COME TP 7, R L FRICERICA
MBI % 52 2 0MIFHATH 5,
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THZILETHY ., BERAD A 1y MFJEZ £ L7z,
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2016 4F 10 AR 3 HICHIE 2 6, £tk 161, FH4F#E 25.3+3.2 W)X L, 1@ O
HHRE T L T A — % — Al K 5O fifiEE) A ATk (cardio pulmonary exercise : CPX) Th
% [Bfgre Ly ofifT & DVD B T CPX Th 5 & s v ) @ 2 faf T4 £ Uiz, 2xt
BF & HBG e LA SIATV, 1 AREORZNCEAGH » 26 L7, 2HE5RE & b IREIX
ToTEBLT, FMIANGBE, 7oA U ROT IV a— VOBREEZ -, R A OKH
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MEIAHFEOREBENEONZETHY, [~y FEF(2013 F4ET)) KO TAE 55
ETDEFERTICET D MmEESt)  (E4A57@E . Fak 26 45 12 A 22 B —#E) % 8T
L3EhE L7,

2. H
1) EEA TR
CPX ZJEMERRIMEIC Ik L7 (2ff 4 43, 20 Watts W4+ —I > 27 v 7 4 43, Ramp 20
Watts Bfif, 77— X 1%7). CPX XA N AoHrisE(MINATO ##, =7 nE=%
AE - 3100 B L Om L I X — 2 —(CEEHHER, X Mo r 2z 9L, EiAL
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I. 5%

IR O CTh 5 2-TMets FFO AT REIT, B H U TEMAEZ R ITEMZ 58D, HKT
5Mets B2 11Watt O AR EHE KN A ST, LvL Mets 2383 & 0TI/ LT (K
3A), 2-7TMets BF®D sBP (ZIEEE M MBEH Y | THEEEZRLTEBY, K KZEIX 5-6Mets
I 45 C 19.0£16.5mmHg T - 7= (X 3B), L7 L HR OHERBITWRE TR TH - 7= (K 30),
B ROEBN R 1T H D T 193.3£24.4 Watt TH Y, B2 L 186.0£37.5 Watt & LhiEZ L
TEVEREDOER Th o7z, wAEEFEFO HR & U Z30 —1 53K HR O 7% R 7=
HRR /%, B &H D T 20.7+9.5bpm, Beff72 LT 22.3£9.2bpm TH Y, Bl THT 0
VARA 2 AR 3 ) A 3R 0 72 (B& 1),

Mg/ 7 KU U AEEERE S IEB) FICENZ 7R L, EEK T 1% 20 2 CIERS 2K
TaRLEZMEHY 1 0.2+0.151.4+0.6-0.50.2ng/mL, B£72 L : 0.2+0.1-1.3*+
0.5—0.3+0.1ng/mL, N ZNLZHHRE—RERNARFEANRTE 20 552K T) (K 4), FLEEMHEIX
AEFRFIZ (B H Y | TERMEZ R LN, U BN Y —20 45 TOEET Tefg2 L) kD
LI DR EVEAZROT7- (B H Y - 2.0+0.5-8512.555.4+1.3mg/dL. Mg/ L
1.2+0.1-57.4+1.9-6.3+3.8mg/dL., N EN LR RKAME->AME 20 552 &

) (X 5),

£ 1 FIEGIORIGEBNZ I DO FERE & EEh & fif &
B KIE B IF

SBP HR HRR  &ffR R oon AT

VO: VO;
mmHg bpm bpm Watt Mets ml/kg/min  ml/kg/min
e SER 1 204 171 24 184 8.0 28.0 12.3
JiE B 2 180 185 28 175 7.3 25.5 12.3
i JiE 5 3 181 193 10 221 11.9 41.5 19.1
mean 188.3 183.0 20.7 193.3 9.1 31.7 14.6
’ SD 13.6 11.1 9.5 24.4 2.5 8.7 3.9
JERF] 1 188 170 17 174 8.1 28.4 12.2
o JiE B 2 160 186 33 156 7.6 26.7 11.9
Lﬁ JEH] 3 170 191 17 228 12.4 43.6 16.7
_ mean 172.7 182. 3 22.3 186.0 9.4 32.9 13.6

SD 14.2 11.0 9.2 37.5 2.7 9.3 2.7
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AWFEDT — Z AT RICHE L TR ICE SN ZE T m Faic k> TR LT,

Mg 2 B9 5 2 & TEEZROBIN, FFONRHEITHIT DAFEOHA, HKEH)
ARTEOIRT DMANRD NI, O T —F Z BITHATIE L i LB L T,

UG OFERAIZ OV TIE, BT 923 BICARIZB W TH BEOiFte DVD Z#IR L

R U7z, EE T OFEAE O TIE, ¥ v AT U AROEWITEE) & OO RS
B EZ 22 ERHESN TR Y 319, REFFEOMBETEIZ )T b RIS REEIX M
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RE)M R BT 5 LG STV 19, LT &3 B Aam . A2 i b wLig
EFE(2.6mMoD LA E &7 o7 fli & Vbt T4, RE & IXAEDRRENME & iR S EEER L [F#%
TH Y., B0%LL EIZANA A AT =7 ABERPREER & ST 5 19, RE OREIXFHA
T IIT HMERBEGE O TRl S 523, HBOFAIZ LY LT UL EOREFEE RO fF
PUIHEHEL 725720 LT LF CORMERZLB L EX LN TWD, EEEITH DA ED
DI ER VO =X LF—a A M0 a2 M) LTHREND, 02 22 MIMH LT L
SUVIZHY T A EE CR LT 5 L S Tns 19, Iz CTLT L~V Th RE Zi&E L
A IZB T H 90%LT —110%LT DKL WFICEBWT S RE NSRS N0 LD
LT L)L ORI N RE CHEBIZVRICE D EEL 52 2ME LB X b,

IR A~OFEER & LT HAEMRTEIN D 5, LERK % POMS(profile of mood
states)iZ &V #Hli L RE ~OREZ A Lol Tk, BV - KL - 58 - BIREOHEMBN
PR DFLRRE A MR S HFHIT L > T RE 25D 5 F0 A S 2122, BgIEREC X 2D EEY
LHRV T 7 — a VRO BRMFH O EERITECAE BRI X 2 RRERR TR F L
ARERIRE A BRI S 5 & oWt 200 BIEEIE L @ - ATREMEN B 2 b7z, HRR 1%
RIS ARG B 2 SOk L | D B MW A I RIS RIE MR & S D 29, RIFFET
1%, HRR (472 L ThOTMNICHEE TH - 7228, BERIZET 1.6 bpm Th Y WSO Th
S, FRIMEE LT R U o bEIMC X AEBIIERETRISE CTH - 72, 4 E O G
(2 & 2B R~ OB BRI T X 20V, GBI AT 5 2 & TR~
T DA OFEEBNRFOTERE Z BRSNS 5 2 LN TE | RERARCRIES RIET @)%
NHDHOTIH R nEEZ NS,

PLEX Y EEVRM KT 5 LEEI~DOF )03 E £ 0 IR OB = L, E#zhR
OREMZITHM Uz, EEAATT O sBP 1%, M d ) CTEBVAMEINEN L 72F1 6, L
HEZHERKIEL7-0DICsBP A ER LB OND, TOD, EEIK T% S sBP (ZM
B TEEE 720 EEHR TR OIERD Washout Nk Y R TH -7z LS N 5,

AMFFEIDIEB RS D CPX I K 0 3l S 4L, o KEB) R O A AT &5° sBP, HR (317
NHMEH Y TEMETH D EHAWDBERLT-OKRIIRETCH > 2 /REEN H 5, EEh -
BRA O LI T8 9 13, PEE O ERAME O B AR A JE L, RIS
KT OMBIRERD TND, AHFFEICBNTH FEEOEEAR THAUTE ARk
L AEONREPHRF CTE DA RN & Y | BBV Tl b R 203 B b7z 4-5Mets FEEE D
AR DS B AP RE OREM ZE 2 MR CE 2l Y RME L ZE 2 b D,

DIRBEFZIZBWTCHRRO I v hA 718U TOHTTHR AR THDL L OHENL |
EE% O HRR ENOVRBBEO TRICEEL H 2 2NEFH L0 L35 2T, 5l&kixn
MRV ETH D, £7- 4-5Mets DAMIRE L, AHBRE O AT(Ananerobic Threshold)f#i(4.2
+1.2Mets) & AEL L, AT L~LTOD DVD SN R A M3 2 B RIFERIZ S &m0,

LU &0 s oo DVD BRHBEIC L0 EBRR A mE D Z L BARNIZEIC L 0 —fmi S hi,
BN OBENNL, %A OEEEE CTh > THEEZRIITA D AEERH 0 | ERE
HCHIELIGHNARETH S bbb, L UARIZEIZD5ECaflbg e L - mfgdH o
DIETHEM LIz, < VIRLHROFELEZ bND, Fo, FEEBIFO BRI RS
R ORENE 2 b L0, AENLFZ EiE L T L TARORFABLETH D,
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ORIGINAL ARTICLE

Effects of Watching Favorite Video during
Exercise on Exercise Economy and Autonomic
Activity:

A Pilot Study with Healthy Adults

Reika KUDOV* Yuma TAMURADP?2 Hajime TAMIYAD

Kaori OCHIAIY Syusuke MOCHIY Makoto SUDOV

Kyousuke EHARAY Yumi NAGASAKAD Masato TERASHIMAD
Tomoki TSURUMI? Yu TSUBOYAMA® Chizuko ONOZAKI®
Kana YAMAGUCHI® Hiroko HARA® Tomoyo ITAKURA#

Yumi SAITO% Hiroyuki SUGIMURA® Yasuto HORIE®
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1) Department of Rehabilitation, Dokkyo Medical University Nikko Medical Center

2) Department of Clinical Research Support Center, Dokkyo Medical University Nikko Medical Center
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4) Department of Nursing basic nursing science, Dokkyo Medical University

5) Department of Cardiology, Nikko Medical Center, Dokkyo Medical University Nikko Medical Center

6) Department of Cardiovascular Medicine and Nephrology, Dokkyo Medical University Nikko Medical Center

ABSTRACT

To examine the effect of watching favorite DVD (Digital Versatile Disc) during
exercise on exercise economy and autonomic nervous function, we performed a pilot study
in three healthy adults to undergo cardiopulmonary exercise test (CPX) with/without
watching favorite DVD in a crossover design. Serial changes in plasma levels of
noradrenaline and lactic acid were also assessed at rest, at maximum load, and at 20 min
recovery. Systolic blood pressure (mmHg), heart rate (bpm) and exercise workload (watt)
at each metabolic equivalents (Mets) (2 to 7 Mets) were serially measured and compared
in each session. Workload at each Mets in DVD session tended to be higher than
non-DVD session. Maximum difference in workload between the two sessions increased
by 11 Watt at 5 Mets exercise. The workload at peak Mets, however, was identical in the
both sessions. Heart rate at each Mets were very similar in the both sessions. Systolic

Received blood pressure at each Mets in DVD-session were slightly higher than non-DVD session
during exercise. The levels of lactic acid and noradrenalin showed similar pattern in the
both sessions. In conclusion, watching favorite DVD may affect exercise economy in low
to middle intensity exercise.
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