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Abstract
Cardiorespiratory fitness (CRF) has been shown to be inversely proportionate to cardiovascular mortality and morbidity.

Consequently, exercise-based cardiac rehabilitation (CR) has been recommended as a treatment for patients with cardiovascular
disease (CVD). Nevertheless, it remains controversial which exercise characteristics are most beneficial for patients with CVD.
There is growing evidence that high-intensity interval training (HIIT) is superior to moderate-intensity continuous training (MICT)
in improving CRF within the cardiac population. And HIIT appears to be as safe as MICT. However, there is no universal criteria
or framework for the prescription and monitoring of HIIT in clinical populations. Providing personalized exercise programs
according to the evidence-based recommendations for actual application of HIIT in patients with CVD, will help apply more

effective and safe exercise training programs.
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Cool-down

Cool-down
50-70%
10 minutes

Interval

85-100%
4 minutes

Active pause 60% 3 minutes

Interval

85-100%
4 minutes

Active pause 60% 3 minutes

Main aerobic exercise

Interval

85-100%
4 minutes

Active pause 60% 3 minutes

Interval

85-100%
4 minutes

Warm-up
50-70%
10 minutes

Warm-up

Fig. 1. The diagram of high-intensity interval training.
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Medium intervals: 1 to 3 min at 95% to 100% VO,
Short intervals: 10 sec to 1 min at 100% to 120% VO,

Long intervals: 3 to 15 min at 85% t0 90% VO e,

Three different categories of HIIT

FF (V0,02 85-90% &% 7FE], medium intervals [1-3

Annals of CardioPulmonary Rehabilitation 2023;3(1):19-26
3} Zro] 37}4] 7} 28] - long intervals [3-15

Table 1. Three Categories of Interval Training

HIIT: High-Intensity interval training

). Al

4
70
1o
oj

+

F|F(V0,,,) 0] 95-100%

o)
<
<
~
i

A

}

intervals [3-15

413 mL/

&g

e}

o=

Z]
=

TS HERIHMD

kg/min, 95% CI 2.99-5.26, p < 0.01) [24].
F A

f

xe)

o] 74w
[26]2] Q17ollA

<l
=
=

[25]2 125
[}

157

=
ZF9itt. Taylor

o

o

T

3.06-4.40, p < 0.0D)<
Nilsson

Al o]

o

=

5] 717 (CRF)

(V030,091 100-120% -5

d

A
H

A

}‘\_]__
T}(Table 1) [16].

2|l

>

15

AR A R-22] 2A7F =2ge] A LFollA et

=0 H 2 (high volume)2] 43] x 45 11

FAL

S
[}

T

ATHI,10,24].

1

]
p

2 o]
25w

1t
=~

|

e
!

)& 7t

LU

=)

EfH (], 10 x 1

o

]

Al7F o]

15

=

tH21-23].

%k

—~
[lle}

_z_._n

o

mad
foH

il

od
LH
~nO
s

F

7[o[=2tloflM

I

=
=

2) &8

=

o

t}. Molmen-Hansen

!

ol

;o_ﬂ_

o

o
14
X0

21



RIS

[¢)

oz =7 ] o

=
=

7}

ksl

=
pu

el ¢

=]
=

Annals of CardioPulmonary Rehabilitation 2023;3(1):19-26

1ok

5]

sf

[9)

oj

TollME AL

i

ySKe:
LA B 5.4

=]
S

o} e oeb

S

i

S

=
oF
o|J

fag!

__OT

H

1

olE

L
—a

short interval 117}

X
L.

(37]

=1
Q)

Ribeiro

-
s

Al71ef 285t

122 2tk Medium T long interval

24)7]

Klo

ANV AL S

°

Al719] o]

o)

o] o]AFHolefar A

7171 91
Z 79| Aof| wet
she Bl AA]

v

Al
o

e Elo] o} Txjsl

M(Left ventricular function
2l

—
—_

q
o

e
O:

3 xH

and remodeling)
(35} 317

=
o

L=
[}

toh
M 7|

Haes

(e}
(4) Zh
Ghardashi

Tr
o
o
ol

3K

}32 @It} 5 METs njite]

5]

=2
=

Ko

o|J
__OT

293} short interval 7} %

__O_L

)oflA

o

T

A7) DA 125 o]

[e)
3} short intervalz} medium interval®] i1

LT

e

A

__OT_

g o7t

st

Holx], At

(—:5_1_

59 4744

AT

5tk

Q

oAM= AlRF EAI(0-45)oll A A

=
23} short interval

X
o
a1
o3
i

ok FA17] A2

I} medium interval¥} long
C}(Table 2) [37].
SEERER

S|
ax

HER

o

fu

(38]

=

o

A@-125) M e A& &5 TH 7} short interval} medium
Ballesta Garcia

interval2]

SFA
e R |

q_

FoH24]. 2o

S

o]
w5

ok

o L ae] Wg TpehRe, ol A

Fojido] LA

f

°

4] g9
£ yelr] ofgtt
22

]
7



Annals of CardioPulmonary Rehabilitation 2023;3(1):19-26

K32 : MOl DYE PIEE 20| Hujet AT Kg

Table 2. Progression Models for Aerobic Exercise Training - High-Intensity Interval Training (HIIT) [37]

Patient profile Stage of training Prescription HIT
(weekly)
Low functional Initiation 2-3 x MICT 50-70% PPO (RPE: 11-15) Not recommended

status (< 5 METs) (week 0-4)

Improvement 2 x MICT and
(week 4-12) 1 x HIIT (SI)
Maintenance 2 x MICT and
(week > 12) 1 x HIIT (ST + MI)
Normal and high Initiation 2 x MICT and
functional status (week 0-4) 1 x HIIT (SI)
(=5 METs)
Improvement 1 x MICT and
(week 4-12) 2 x HIIT (ST + MI)
Maintenance 3 x MICT or HIIT
(week > 12) (MI + LI)

50-70% PPO (RPE:

50-70% PPO (RPE:

50-70% PPO (RPE:

50-70% PPO (RPE:

50-70% PPO (RPE:

11-15) HIIT-SI: 15 s to 1 min at 70-100%
PPO (RPE: 15-18)

11-15) HIIT-MI: 1-3 min at 90-110%
PPO (RPE > 15)
HIIT-SI: 15 s to 1 min at 100-
120% PPO (RPE: 15-18)

11-15) HIIT-SI: 15 s to 1 min at 80-100%
PPO (RPE: 15-18)

11-15) HIIT-MI: 1-3 min at 95-100%
VO, (RPE > 15)
HIIT-SI: 10 sec to 1 min at 100-
120% VO, (RPE: 15-18)

14-16)  HIIT-MI: 1-3 min at 95-100%
VO, (RPE > 15) HIIT-LI: 3-4
min at 80-85% VO, (RPE > 15)

HRR: heart rate reserve, PPO: peak power output, RPE: rate of perceived exertion, METS:
intensity continuous training, SI: short intervals; MI: medium intervals, LI: long intervals

metabolic equivalents, MICT: moderate

Table 3. Recommendations on HIIT Protocol for Heart Failure (HF) and Coronary Artery Disease (CAD) Patients [38]

Disease Frequency, d/'wk  Duration Session duration, min Intensity of recovery, Ratio,

program, wks peak VO2, % work/recovery
HF > 3(2-5) > 6 (6-24) 30-60 (28-60) > 40% (40-70%) > 1.33 (0.66-1.33)
CAD > 2(2-5) > 6 (4-52) 30-60 (28-60) = 40% (0-70%) >1(0.5-1.33)

CAD: coronary artery disease, HF: heart failure, HIIT: high-intensity interval training, peak VO2: peak oxygen uptake
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