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Comparison of the effects on mood and executive function
in older adults between intermittent and continuous
aerobic dance exercises: a pilot study

Kazuki Hyodo
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AL % Hims R BB 3 2 AR
EEAICE o T, BHRAMERH LBERE Zrp
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RUREE OB 2 R - kTS L IEWEETH
58, LdioT, £ OmEmmEHE0ET RN Z
EAHL, KREOEIIC X B ETRIENDO B
WCOWTHGET A2 ERDONL, F/z, HEH)
ORRBEMEIIE, EENICX > TR ET S L
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HRDOOLN D,

HADEIE IEIgANEL, 2 TH RIS
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L L7221 —F R0 bpm) DILIRE ) X 24K
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LI ENMEESNTEYY, B ER)I
XBFETERBEOLZILITEBEE L HET 5 2 & h
52 ) ZAMEBROT R E#D S L THIE
ZEVEYD, EITBRET IO LIRS LD
LR H L. 72, VAL RBOBEL
ZRAFICHRWZERCT S LT, PER2ZE
LOFIHEBOBLEIVHE LMD H 5. M
R 2 3 ) & S 1) 70 SR B 2350125 2 B BT
B3 228 TlE, AR &2 64 iR EE R Y
ZHYRHLES) &, )R 2 A b iR o sk
W7 HindE B & %2 X7z Oh% v, TORE,
] R 1 73 S By Ve 1Y) 7 S ) L2 HE T B o R
TR IRV DS, EEREZOEHZR LKL S
CENHEINRTWA Y, —), R 2 iR
WCHE DRI 2B & ke 2By T,
By O PRI AEIT R L, U SR 28 B
THIAZEFMEIhTVEY, LdioT,
SR 2 KR BE SIS A 2 72, BIRMARY X
SARERE, B2 ) X AR R CEBIC X
BHPENE OEACIZFFLEEZZAS, EBZ XD EEL L
ELAZERTHEND, ZOX) BHKRKZAY
X DR O TR D4 U X B & FATRERE
T HWENHSMIRIE, XD WRY
BB S LTIRBTE 5,

Doz hs, RETE, 7rREddk
BRI 72 ) 2 R L SE B & OS5 L vl 2 )
A DRSS W DR REATHEBIC G- 2 5 —il
POFBEZHLPIITLIEZHME L2V
Bt #tro7z. B, AMECBTARHIE LT
X, BIRMZY) X AR, ERNZ ) X AR

ZHARTHE B O PRAE LB % O PLE B IEE D
53 (K 1), HBREE, FATHRE, BIORLE
ST 2B RECURH 2) & L
&k

A. HRE

w7 e 9 4 (B 4 %4, &5 %) A3E
WMLz MEEE, AR & CTHRERE, Kt
P, PRHRRORE, Otk oRE, AR
W B2 R, FRAIBERE A3 IE % (Mini Mental State
Examination; MMSE > 23), #1195 O i ] % % »
(Geriatric Depression Scale; GDS < 7) & & % 5fF
& L7z AROFZEIE, AMEIEAN WHHRHEA
HENMGHEERZBSOKRBZHEL L EHITOK
A 1 28003%), TRTOMNRFITH LTI
EARBFFEIZ D W TOFIIZ ATV, HHIZTHZRES

Mo & %2472,
B. ¥ 7O0hMa—J
TRTOWNGEEIL, 2~ 6 HREIORKEZ 2213 T,

3EOEBICBM L7z WRBIH LT, B
HOB L IEB) M OflE, J280% H 0ES),
h7 x4 VENEEZ S X IITHR L7, B
HHIE, MMSE IZ & o> TR, GDSIZX -
T DN, EMMECAREZMRL, SR
EEAToTz. TOH, FAREOKETH S A b
W—TFTAOHHRLY) X2k LToRAT—
I7REy 7 OME R/, EBE2HHE 3 H
Hizix, #kemZ Y X A4 (Continuous 5214) B

K OMIRM 2 ) R 2R (Intermittent 521) 235457,

FEATIRRBIC G- R BB Lze MigfbE b,

£1. NEHEOHE

Bk (n=4) 2 (n=75)

Mean SD Mean SD

AEH (years) 69 1.4 70 2.5
5 & (em) 164 3.3 149 43
R (ke) 63 4.0 46 6.5
HHE (years) 14 1.9 13 1.8
MMSE (score) 29 1.2 29 1.1
GDS (score) 1.5 1.7 12 1.6

MMSE; Mini Mental State Examination, GDS; Geriatric Depression Scale.

11



12

(&R BRE) XLAFROERNEU XLFRDSHREDRS - RITHEECSADREICET 2 THviRsy

HR

<

v TDMS \/ FS, RPE v PACES

v

YWov v v vV
Continuous Zb—T % @ﬁ?gg gpﬁf‘mﬁ% 2t 2=
Intermittent 2k —T %gﬁk%§i$§W& ot 2
134> 104> 54 134>

X1, 7o ha—
TDMS; Two-Dimensional Mood Scale, FS; feeling scale, RPE; ratings of perceived exertion, PACES;

Physical Activity Enjoyment Scale.

(A) (B)

K 2. A vz ZAHEO 3008 % (2u—z7ot vy 2®)
(A Bz T MD, MEHRICEEOUT L) EEE VRS,
(B EAEAWTIRY 235, BETIWOFHE23HEE, WORTTEZ
M EEZ#RY RS, (OWMFEMEEF CHNIIRY 4225 544 2

‘i“g—o

1055 D) X Ak B0 #12, FEATHEZ X b
V—TF X NT, K&k ZIRILED R EE (Two-
Dimensional Mood Scale; TDMS) TFNZFNHIE L
2o 72, EERAEMKEE L TO % (heart rate;
HR) % #ll % L (Polar Heart Rate Monitor, Polar
Electro, Finland), MB)uiEE & L CHB)H] O ZHHN
HR 3 X OEB @ HR % & 041 F i % (heart rate
reserve; HRR) Z& 5 L 7z 38 &) O PR (feeling
scale; FS) & 7 Bl 1 % B 58 Z (ratings of perceived
exertion; RPE) % y# B B #i 1, 2 70 1%, 4 514,
6 e, 8tk MEEpHE THIICENENIE L7,
WIS, EBHEOR V=T 7 R FERTTIC, HEB)
D% L & % H A G W PACES (Physical Activity
Enjoyment Scale) Tafili L7z (X 1), EEGM4D

FERMF L TIE, SNLRE TRAELICUEL
72

C. UXLikig

AW T, VA2 fREELLCTRAu—x7 0
Cy 7P Mvi(M2), COEHTOY T A
300 FAREFEM S 72 ((A) RMkE 0 R 58
1B, (B)BEZEAITIRY 2556 F 2 0 < BfE,
(COMEZEEATIRY 72 A% 5 Wil 2 & AR [ 1 T
HEE) SR ENT WS (X 2), Continuous
Tk, Au—7 ¥R (90 bpm) DFHIZHD
¥TC3 o0& 2 Zh AT OEMT % 2 54
MWodEEz 1y beL, KEZHREFITS LY
MY R L 70 Intermittent 52 Ci&, I L5 v
A (120 bpm) D FHRICHEDETIDDOHEZZFh
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ZN30R 3 OENi T % 90R [ D EH) & 308 DIKE
EEbEL20ME1IREY PEL, ThE5ty
MY R L 7ze Wi & b RGEB R IZ 1050 &
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TR LTz

D. IR

B E % OS5 OWEITIE, TDMS % w7219,
TDMS %, BAEDLHIRBIZONWT 8§ DDE M
HHICHLT, 0(&LEITRARV)NS 5 Gk
WIZZI)) D6 HETHEL, chooflizal
0352 L THMEEE 2 (-10~1080), Pl
L R (—20~2000) 25T & %, AT
VP B & SRR & AT IS VW 2

B OPUEAE X, FSICX AL 22" FS
&, EEPOR - AREEZ[SORGIZED T
Tl LT, -5 (& THEY)»
55 (ETHRV)DIEOMBRNETEZLDHD
ThH b,

EHOEL I IHEKIGEHORELARE
(PACES) ® HAFEM'®1Z & Y %€ L 720 PACES I3,
Fhti L7 BB ICB 3 5 18HH oM LT 1 ~
THDOTHETERZ L DT, KHEH OGN
BEWITE, EEIRE Lo L E2RT,

E. AMV=TFF X}

AWZETIX, FATHRERliE LTA v —T73}
REZ W25 ) KRR, SV avoRz Y —
YO FEICE S D LI EE, FEICIZ S
BENThFRIN, WNEHIT EERICH 50y
b LI HEEDMA FRICFR S A MHEED
HHRE —-HLTwaa1E, AFOANELET
F—K—FDINl%Z, £1—HOYLEIHTONE
LIETICloF—%2T& 57205 #  IEMEICHT X
IR L7720 A DIV — 73 EIZ301 @ Neutral
AT & 301 @ Incongruent AT HHEK S L TH
0, Y% AICHRREN S, Neutral iIfT TIE A
7)) — D FBIIIXXXX]E W) g5k, W
fk, womoOWFhrTHERSR, BT D
M2 TR TAZENRDONS, —F, In-
congruent ;{47 TIE, LB 2] [HB] [AH
ED]TEWA D4 HEOWT NN, LTFOR

REFRLDR, 7, & HOOWFI,PTE
IRENDH T END, HEEOERITH 3 2 RS %2 #
L TEIZOVWTHE§5Z & RDLNL, L
72735 T, Neutral #4712 T Incongruent ;AT
FROBREHEAEL 2 b0 CORIBKEROZEEZ A b
W—T T e UTETERBBORE L LRI L7,

F. #EtfEsh

MAEZ B (HRR, RPE, PACES) D FH IO
T, EEEAHTHIEOH S TREZIT > 72,
%B, FSICHL T, EHHo FS o Pz s
U, 4t (Continuous/Intermittent) & ey [ (G &)
i GE B P FE3) 2 L CORIR O B % ZICRCIE 535K
GW %475 720 TDMS A7, A M —TFF 3
WZBWTH, FS & FIZ S M (Continuous/Inter-
mittent) & K¢ ] GE B i /58 B) ) 0 — 5C e 8 55005
M &2AT o720 KHEAEM DAL NHHICE LTI,
FUECEICRMOEZRENL, FAENTS EILE
¥ 3 (Bonferroni) & 17 720 A EAKHEIL 5 % IT7%
L 720 # & BT 12 13 R version 3.5.1 (R Core
Team 2018) % HI\* 72,

B/ R

A. EEEE

ZNZENOEE 5D HRR OB L O
#E {72 1%, Continuous 5= T 19.9+8.1 %, Inter-
mittent 52fFT23.1£8.0% CTH 0, FHMIAHEL
AFA LN -7 (t(8) =138, P=046). 7z,
RPE (& Continuous 42 C10.7£2.2, Intermittent 4%
ETIL1220TH D, FUHMICHERZEZALN
o7z (t(8) =1.59, P=0.15),

B. /IBIRIE

312 TDMS, FS, PACES O#iR %R L 72,
TDMS IZB L Cid, PRERE TR O & R R
MBAOLN, WEFCTEPHHZICPEErIRTLI L
PRSI NTze L L, FfERBORE/EM I
AONTEh oz, HEEICELTIE, 5L R
DEMEBLOZNSLORESEHOVTN O AR
ANHRONLE o7z, LL, REOERFICE
WCIEZEAED S 2 i (K 0 P =0.07) 1S
Holze FSIZHLTIX, B &M ARH
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—— Continuous === Intermittent
A Interaction: f(1,8)=0.35, P=0.57 B Interaction £(1,8)=0.07, P=0.8
Time effect: £(1,8)=9.13, P=0.02 Time effect: £(1,8)=4.56, P=0.07
Condition effect: £(1,8)=0.28, P = 0.61 Condition effect: f(1,8)=0.06, P = 0.82
15
[ | i 34
= =
2 12 RS 24
B S
il il
= 9 B 11
i m
04
6
-
BB B EEE] B
Interaction: (1,8)=0.92, P=0.37
c Time effect: £(1,8)= 4.86, P = 0.06 D 120 t(1,8)= 182, P=0.11
Condition effect: (1,8)=4.15, P=0.08
T
21 904 1
=
= 2
=]
£l =60
2 a
@)
@ Z
A 3]
04
- 0
PEEETIIEN] EEth Continuous Intermittent

3. (A) Z&ILE T REE (TDMS) THIAE L 72 B i # O PREBE D2 AL, (B) SEMEBE D2 AL, (C)Feeling
scale (FS) THIE L 7B By h o PGB EE DAL, (D) B D% L & REE (PACES) THIE L 7B B0 L &,

g L BRER A 2R Yo
2. AN V— TR
Continuous Intermittent
n=9 pre post pre post
Mean SD Mean SD Mean SD Mean SD

CR (%)

Neutral 98.89 2.36 100 0 98.89 1.67 98.89 1.67

Incongruent 97.04 3.89 95.93 4.01 97.41 3.64 96.30 4.55
RT (msec)

Neutral 761.98 153.77 743.76 122.87 760.03 160.26 742.68 157.40

Incongruent 968.26 240.55 936.47 203.81 970.36 279.23 906.78 220.29

CR; correcr rate, RT; reaction time.

ERHEALNT, FNODOFERRIIBVTHIAEE
EERDOENPoT. LI L, FHECBOTIEW
FREE L b 25D O N A (KERY P =0.06, 5
k1 P=0.08) 12> 7o PACESIZBIL T, Mg
O FHMERICA B R ETA DN L o7,

C. AMNW—FFZ b

A MWV —7F X b ® Neutral, Incongruent ® JX
ISR & B A K2, A MV =TT HOHEEY
B 41ZR L7z A DMIV—=7F x5 % okl
SRR ORER, W, RO TERIRB L OKH
EHOWTNDARETAON o7z, LAL,
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[ms] .
— Continuous

----- Intermittent
225

200

175

A V=T F
(Incongruent - Neutral)

Interaction: f(1,8)=1.39, P=0.27
Time effect: £(1,8)=5.19, P=0.05
Condition effect: £(1,8)=2.1, P=0.18

150

pre post
B4, AMV—TFHhoLl
Py LB A R T,

BER O ERI T B W T ED R B HEIC
Holz (Rl :P=0.07)0

z =

AWFgEIX, I FIV7 ¥R (120 bpm) O K 7%
YU ZLARBEESRZRZ /AT —T ¥ F(90
bpm) DA 22 ) X ARERDS, HEE ORS -
FATHEREICH- 2 2 — MM OB 2 RS % P
B 2415720 T ORRE, ME)HTH TORBEE D
ZALR B H OPURIE T OV TORBIZE LTI
EELMEHTERZ o722 805, KH 112D
WCIIERTE 72, LA L, HEE, SEHolL
&, A MV—=T7FEOZIZB WV TIZMm SR
207, BRI ) X AARBRIEEBR 72 ) X A
LD D RELBEERITT LI &1F
RBEDERTH o720 LzA-T, RifFETHW
7eT v R D7 BRI RARBRE Y X 2k & A
O —7 VAROMRN RS Y X AR TIE, ®
WH DR RFATHRIBIC G- 2 2 BB W o2k
ERZVHDEHEE I N,

AT BT 2 558 O PE B X Wi EEN A & b
EFIRI 2 SEBBRICAECHN ELZ DD, Z0
AL — I3 B RE A O bk
Motze F7z, EEIHOPURTIZO W T EB
P ODEREREAL Y — VICWBETELI VS
Enn, WRFORFTHT 5 BIILE) &1
DEWIZELEERV OEEDNSE, Zhbo
FEEUL, IR BTV O X — & —E S & i
W7 BTV I 2 — & =R T, EBREEp

SR — L2, ARFZE L W LigEE 2 A
W72 BB R O PN I B BT A R S
& 2 L7 Hoekstra et al. DF5 Y & —H T 5
LDTHoTze LA oT, KWL THWW2EE
LBV TIE, YR ZEDTBIRNZEY X 4
Pf & MR 7 ) A DRI, W R B DOSTH
LChkRnEZ2b 72530 LifEREN5,
—J7, LB E R FEATREOREETH 5 A
PV—=7FHICB LTI, A2 ISR LTSt
EDBWIBDALNT, FUMTOHEELELAD
Nhhol, ThHLORRIR, HEEORME X
O A MWV —T T DM HR DT A DFATHE
RORREL IR LDV DTH o7 KRS
V% R & FEATRERE CHEBI RIS ERA LN
o Bl E LCIE, EERESFHEETH -
el EZOND, BHIZOWEICZL > TH
P E R R (AT 2 ) RRBEIC G- 2 IR B 2
EAMESRTEY 22, MENSE LA,
T URRPMIHEREZEZTHZOHBIEDL L
WD D o F 72, AWFREOEE SAH O T
YARDE (90 bpm & 120 bpm) 1%, HHE DB
R EDOELICENE D O TIZEDETIEE
Mo 72D D B EBO T ¥R E KT ORRK
IZBI LT, Naruse et al. "33 % W5 IHE
o TWwbh, TORE, BAT—F K340
bpm) D KMEIZLRT, 20 —F ¥ F (80 bpm)
D ARKMEZE LTI BE (energetic arousal) & & ) H&d 72
CEEHELTWS, L2 T, ThHDER
BH—, HEVIEHEGWICERL-ZET, &
BYIZ X 555 FATHRRE I 9 % R B i B By
BT & 2 2 20558 O e b o 72T REPE A3 HESE
b, UL, #EjSEMAS EITEBHZOMIC
L THIBD D B T HE & AT - 7B oRh A (d)
ZhBHE, HWHPEIZHE L T Continuous T
FAAEWRIEE(d=038) THSHDIIH LT,
Intermittent 52 TIZ K X WRI R 8 (d = 1.41) 23A
bNTWwWb, £/, AMV—=7TFTHICHLTD
Continuous §efF TIX AR AN E L (d=0.34),
Intermittent 42 F TIX PR E ORI HH (d = 0.75) A%
AONTZ(RERT—%)e ThHDZ ERND,
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Intermittent 4 Cld—EDBBRI RO L &
EBIT, ZORFEIX Continuous Sefh X D K& w
HEtE b ZE X 5N b,
AEFFETIE, EBORE L ST L THEsh5Mf
BICEIEA DN Do T AT T, K
NIZBWTIE, 5L R 20 535 B 13 Hp o B i e
W72 BB HRTI DB LKL 2 2 L S
NTWBBW 0 F 7= Hoekstra et al. 1&, ZEIE A
WZBWTIE, 305 OHREE O IR 7% Flk v
TRA—% —EH(80% LT T 1 4110 bpm, 145
[#150 bpm ® 7 ¥ R O#E Y K L) 1E[F UK & 5
DM T IV T A — & —EBH(80% LT T80
bpm DT ¥ R)IZHRT, LOBBLIZEKLLZ
ERMELTWAY, %0 TIE, MR
TR R BB BT AL X EDORIZ
EREN & PEAETR 25 2 222, IR ZRE
BCThI =y 7L HiRdEE TR L S A%
LHIERENRHEIRhTVWSEY, L72doT, &
MR CRIRINZEE TL DB L EIGONLho
7oBIEE LTI, AP, B, BN R L0
WOSHEB LS E L 5N b, LaL, B
SO L DI T 5 t BEDOR R IZT
BE(d=060)THo/zZ thd, ¥ 7 NHA4
s AR MY v ke (SR Ut A N T P
WD H Y, SHERLIMAPLETH S,
AREFZETIZ, I FvF ¥ E (120 bpm) D FIK K
72 ) X DAKEEDSE R E DR BAIREEIC S 2 B
B, EEBEETAEbEL AT =T VR0
bpm) D 72 1) X LR L FED W] R A
RRINiz, LaL, IRETEEHOEL SR
FEEE, FATRRBIIRMIRINY X AR5 25K
EVZEND, IROHDIFEIZOWTITERIC X
5 —EDMRDBD Y, EEEFOENITE LR
WCEDPELDWREDEZONS, LhoTH
%, WARAREZWR T LEOBMEHZITV, X
DHEDORCRIRBGEZ 1T ) PETH %o
2 Z Xk

1) Cabeza R, Dennis NA. Frontal lobes and aging: deterioration
and compensation. In Stuss DT, Knight RT (eds). Principles

of frontal lobe function, Oxford University Press,

NewYork, 2012.

2) Miyake A, Friedman NP, Emerson MJ, Witzki AH,
Howerter A, Wager TD. The unity and diversity of execu-
tive functions and their contributions to complex "Frontal
Lobe" tasks: a latent variable analysis. Cognitive Psychology.
2000; 41: 49-100.

3) Cahn-Weiner DA, Boyle PA, Malloy PF. Tests of executive
function predict instrumental activities of daily living in
community-dwelling older individuals. Applied Neuropsy-
chology. 2002; 9: 187-91.

4) Ekkekakis P, Hall EE, Petruzzello SJ. The relationship
between exercise intensity and affective responses
demystified: to crack the 40-year-old nut, replace the
40-year-old nutcracker! Annals of Behavioral Medicine.
2008; 35: 136-49.

5) Hyodo K, Dan I, Suwabe K, Kyutoku Y, Yamada Y, Akahori
M, Byun K, Kato M, Soya H. Acute moderate exercise
enhances compensatory brain activation in older adults.
Neurobiology of Aging. 2012; 33: 2621-32.

6) Johnson L, Addamo PK, Selva Raj I, Borkoles E, Wyck-
elsma V, Cyarto E, Polman RC. An acute bout of exercise
improves the cognitive performance of older adults.
Journal of Aging and Physical Activity. 2016; 24: 591-8.

7) Kamijo K, Hayashi Y, Sakai T, Yahiro T, Tanaka K, Nishihira
Y. Acute effects of aerobic exercise on cognitive function
in older adults. The Journals of Gerontology. Series B,
Psychological Sciences and Social Sciences. 2009; 64:
356-63.

8) Schutzer KA, Graves BS. Barriers and motivations to
exercise in older adults. Preventive Medicine. 2004; 39:
1056-61.

9) Rhodes RE, Kates A. Can the affective response to exercise
predict future motives and physical activity behavior? A
systematic review of published evidence. Annals of
Behavioral Medicine. 2015; 49: 715-31.

10) Hyodo K, Jindo T, Suwabe K, Soya H, Nagamatsu T.
Acute effects of light-intensity, slow-tempo aerobic dance
exercise on mood and executive function in older adults.
Bulletin of the Physical Fitness Research Institute. 2019;
117: 8-16.

11) Naruse K, Hirai T. Effects of slow tempo exercise on respi-
ration, heart rate, and mood state. Perceptual and Motor
Skills. 2000; 91: 729-40.

12) McMorris T, Hale BJ. Differential effects of differing
intensities of acute exercise on speed and accuracy of
cognition: a meta-analytical investigation. Brain and
Cognition. 2012; 80: 338-51.

13) Bartlett JD, Close GL, MacLaren DPM, Gregson W, Drust




{A1fR%2 BULLETIN OF THE PHYSICAL FITNESS RESEARCH INSTITUTE No.118

14)

15)

16)

17)

18)

B, Morton JP. High-intensity interval running is perceived
to be more enjoyable than moderate-intensity continuous
exercise: implications for exercise adherence. Journal of
Sports Sciences. 2011; 29: 547-53.

Jung ME, Bourne JE, Little JP. Where does HIT fit? An
examination of the affective response to high-intensity
intervals in comparison to continuous moderate- and
continuous vigorous-intensity exercise in the exercise
intensity-affect continuum. Plos One. 2014; 9: e114541.
Hoekstra SP, Bishop NC, Leicht CA. Can intervals
enhance the inflammatory response and enjoyment in
upper-body exercise? European Journal of Applied Physi-
ology. 2017; 117: 1155-63.

Sakairi Y, Nakatsuka K, Shimizu T. Development of the
Two-Dimensional Mood Scale for self-monitoring and
self-regulation of momentary mood states. Japanese
Psychological Research. 2013; 55: 338-49.

Hardy CJ, Rejeski WJ. Not what, but how one feels: the
measurement of affect during exercise. Journal of Sport
and Exercise Psychology. 1989; 11: 304-17.
<*—7#ABH, 7+—%4ALHE). Flli— &
MAFS, BB, BRI L ok

19)

20)

21)

22)

23)

WH) - SEHSZIR—GHN G T4 7 A5 A VOB
. KBEEEE, #2006

Stroop J. Studies of interference in serial verval reactions.
Journal of Experimental Psychology. 1935; 18: 643-62.
Zysset S, Muller K, Lohmann G, von Cramon DY. Color-
word matching stroop task: separating interference and
response conflict. Neurolmage. 2001; 13: 29-36.
Ekkekakis P, Parfitt G, Petruzzello SJ. The pleasure and
displeasure people feel when they exercise at different
intensities: decennial update and progress towards a tripartite
rationale for exercise intensity prescription. Sports Medi-
cine (Auckland, N.Z.). 2011; 41: 641-71.

Poon ET, Sheridan S, Chung AP, Wong SH. Age-specific
affective responses and self-efficacy to acute high-intensity
interval training and continuous exercise in insufficiently
active young and middle-aged men. Journal of Exercise
Science & Fitness. 2018; 16: 106-11.

Kai Y, Hyodo K, Jindo T, Kitano N, Nagamatsu T, Uchida
K. Cardiovascular response of workers with hypertension
during high-intensity interval training: preliminary study
on "Office-HIIT" (in japanese). Bulletin of the Physical
Fitness Research Institute. 2018; 116: 17-23.

17





