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Comparison of Effects of Acute Tabata-Styled and Moderate Intensity
Continuous Exercise on Vascular Function in Healthy Young Men

In-Goo Park, Young Woo Kim’, Min Jeong Cho, Hyun Jeong Kim, Sae Young Jae

Department of Sport Science, University of Seoul, Seoul, Korea

Purpose: Regular moderate-intensity aerobic exercise confers immense vascular benefits, yet the lack of time
remains the most common barrier to a regular exercise routine. A Tabata exercise is a type of high-intensity interval
training exercise that is time efficient and has recently been demonstrated to improve cardiorespiratory fitness and
metabolic profiles, but its benefits on vascular function still remain unclear. We tested the hypothesis that the
Tabata-styled exercise would be as effective as moderate-intensity continuous exercise (MICE) in improving vascular
function in young healthy adults.

Methods: Using a randomized, cross-over design, fourteen healthy men (age, 23.84+2.3 years; body mass index,
23.7+2.2 kg/m?) performed two acute exercise trials, separated at least by 72 hours: a modified Tabata-styled
exercise (eight sets of 20-second exercise at 120% of maximal power output using a bike and 10-second rest,
total 4 minutes) or a MICE for 30 minutes at a heart rate reserve of 40% —-60%. Vascular function was assessed
via brachial artery flow-mediated dilation and arterial stiffness (pulse wave velocity and augmentation index) at
baseline and again at 60 minutes and 120 minutes after exercise.

Results: Compared with MICE, a Tabata-styled exercise increased heart rate at 60 minutes (p<0.05). Both exercises
improved vascular function to a similar extent, as evidenced by an increase in flow-mediated dilation and a reduction
in arterial stiffness at 60 minutes and 120 minutes (p<0.05).

Conclusion: These findings demonstrate that the Tabata-styled exercise is a time-efficient exercise strategy that
is as effective as MICE in enhancing vascular function in healthy young men.

Keywords: Exercise, High intensity interval exercise, Vascular function

Received: February 6, 2020  Revised: July 17, 2020  Accepted: July 18, 2020

Correspondence: Sae Young Jae

Department of Sport Science, University of Seoul, 163 Seoulsiripdae-ro, Dongdaemun-gu, Seoul 02504, Korea
Tel: +82-2-6490-2953, Fax: +82-2-6490-2949, E-mail: syjae@uos.ac.kr

*These authors contributed equally to this study as first authors.

Copyright ©2020 The Korean Society of Sports Medicine

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

A|38H A|3% 2020 | 129



IG Park, et al. Effect of Tabata-Styled Exercise on Vascular Function

M B

s o
75 o9l A4 T ks 5 3
SIeF”. et Qe S A ol 44
3 L glow), oleie 3% 99 % shirt &5 o
¥ Ale] $3pe Aol

B2 0 AR5 S AR B8 5 WeiSe] A7E
g ¥ oleiet 99 S50z Azay

“1>
E
o
[

o U

ol9. E, 123 Elel(Tubatn) &5 5 & 4 Yk ol
£EES W A7 1% UEY 50 S92 7 ek
Aol Qlet. T2t oleie e} £55o] 5ol Ay
o Ags]| AL Tkt Zuolde] 445 57 A%

o] o|2ojAoF & Aol
Epife} 52 4HoPRIE AL 25 43 Akt Y Fef)
U S5O S AL Gk S £52 0.

Hﬁ}uﬂ, o|g 84l E‘_P—‘i? o % 202 FAEo] ot A
Aol T=d 42719 EElE £52 SR ASH 2T
AR itd 255 P EHE 4 %Eh RIS EE
125749] Epter 2-50] BWls AEY BRPAES} I
HEAE5-S SHAATT AT, Bl sy et

g e5oRE Wl A AuE 7 & Jrkn Buslg
of. 28y 71& ehlet 952 VO, md 170% BE9] 2174%

TEOE &5 o] HA] or 53], HEW FEe 7ISA]
4 3 YZ 7RsAdol Aot @t AASoA A8H7] o
A o] At

ofgt Olvi °fVH Ep[E 252 GRbAel 14 ¢
Y e $208 $A=0 A8H1 A 1y
3= ErHter ﬁ~‘£°l ATEE Hafe] mAlE ol g
704 Eol tishAe AA & LA A o mebA 2
A7 4 o] QA EpfERY 250 7|20 WEE
FAE ASH oM Yehte AFEE J2E Hlasia
SWIs/HA &7 YAl Bl Baz) g

i

< oxl
Arﬂ Ho

N

l
d

L A3

2 A 424 seist o] I Hoikt 3RES AXfslo]
A48 20 4 152 masigon] 1%o] R Fx

130 | ChstAm=olats|3|

271elo] % 143 rwxm °4€L°ﬂ BofstgirhTable 1). 712
487 242 59 fel B, Agu Ag, gy 4,
L - 224 gt SEE hlolslglon AdT) 9 AR Aglo]
e A EE RS Aol e 4, SES 287 9lE
% A A BE WX}—OM o]
E,]/q A 5 AL
ot 482191 98| (IRB)2)
THIRB No. UOS-IRB-2019-

2. 97 84 % HEx

2 Q75 @A} e 953 3% 444 50
ARy O%EHZ L29] w2 WA A (randomized cross-over

design) 2 AHHITE. SFAAY £AE AHB71E o) 4%
stolon] ojio] 95 AR} 54 wele] vl JS Hast

at7] o] AA| 7t 2HA2 24 3R ATt A AR
oA A¥ o] AR gk el Hofot] GEs
Qg9 om, AL A 8AI7F ZQF TEAN 829} T, YT

O=1 0 =0 212
ﬂnﬂ Sg FoEs Besiet AP A LEE 21T
£ fAs9
HAL 3 34 A0 2ot} A Felstairk 2
WA WEoA 71247 A A4S Sofl AT o] At
$72 Tt 3 A A7) BH, W, B, Foky
o2 So] AYst T o oALE SRlstTt. A%, w5-A,
AR, AR 5= S5 Aol ARG AANE AAl
shon] AR AP B T 1582 K9S i § A
o oS Zslelet. v SNIERE 2457 9 A
o21H|E FAARE A E3 F WA HEI Al HA
ROl HEAE APU] THE F A 155 AL AT
Table 1. Subjects’ characteristics (n=14)
Variable Mean+SD
Age (yr) 23.8+£2.3
Height (cm) 174.8+5.6
Weight (kg) 72.5+7
BMI (kg/m?) 23.742.2
Body fat (%) 17.4+5.8
SBP (mm Hg) 119.6+4.6
DBP (mm Hg) 70.3+6.5
Resting HR (beat/min) 59.9+6.7

SD: standard deviation, BMI: body mass index, SBP:
systolic blood pressure, DBP: diastolic blood pressure,
HR: heart rate.
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Table 2. Comparisons of hemodynamics change between the TE and MICE

p-value
Variable Baseline 60 min 120 min
Trial Time Interaction
HR (beat/min) 0.014 <0.001 <0.001
TE 61.4+1.6 67.942.6% " 59.142.17
MICE 61.6+2.5 59.3+2.2 55.742.3%%
SBP (mm Hg) 0.008 <0.001 0.293
TE 118.8+1.3 113.1+1.6%" 114.5+1.5*
MICE 120+1.1 116.5+1.6* 117.8+1.3*
DBP (mm Hg) 0.481 0.041 0.615
TE 70+1.2 67.1+1.2« 68.6+1.3
MICE 70.1+1.4 68.7+2 68.9+1.5
MBP (mm Hg) 0.131 <0.001 0.200
TE 84.1+1.4 79.4+1 .3« 80.2+1.2«
MICE 84.4+1.4 82.1+£1.9* 82.1+1.4«
PP (mm Hg) 0.065 0.019 0.385
TE 48.8+1.1 45.9+1.6% 45941 5% 7
MICE 49.9+1.8 47.8+2.1 48.9+1.6
RPP 0.135 <0.001 0.006
TE 7,300.07+£216.0 7.678+309.5"7  6,773.50+257.1% T
MICE 7,396.29+£317.7 6,910.71+£279.0 6,565.144283.4%"

Values are presented as mean=standard error of the mean.

TE: Tabata-styled exercise, MICE: moderate—intensity continuous exercise, HR: heart rate, SBP: systolic blood pressure,
DBP: diastolic blood pressure, MBP: mean blood pressure, PP: pulse pressure, RPP: rate pressure product.

*p<0.05 from baseline; Tp<0.05 vs. MICE trial; Tp<0.05 from TE 60 min; §p<O.O5 from MICE 60 min.
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Fig. 3. Comparison of changes in augmentation index@75 (A), c—f Pulse wave velocity (B), and flow—-mediated dilation
(C) between the TE and MICE. Values are presented as meanzstandard error of the mean. TE: Tabata-styled exercise,
MICE: Moderate-intensity continuous exercise. *p<0.05 from baseline; Tp<0.05 from MICE 60 min; Tp<0.05 from TE
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