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Altered Arterial Stiffness, Cerebral Blood Flow and Cognitive Function in Young
Smokers in Response to One-Bout of Aerobic Exercise: MICE vs. HIIE
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PURPOSE: This study aimed to compare the acute effects of high-intensity interval exercise (HIIE) with moderate-intensity continuous
exercise (MICE) on arterial stiffness, cerebral blood flow and cognitive function in young smokers.

METHODS: Young smokers (23.1 years & 7.2 pack years) were randomly assigned to either MICE (n=>5) or HIIE (n=4) group. MICE
was implemented at 70% of HRmax for 30 minutes. HIIE was performed at 70% and 90% of HRmax for 24 minutes. Central artery
stiffness was assessed by aortic pulse wave velocity (cfPWV), augmentation index (AIx) at pre and post-exercise, and 30 minutes, 1
hour, 2 hours, 24 hours following the exercises. Cerebral blood flow was continuously monitored using nearinfrared spectroscopy tech-
nique before and during exercise, and at 30 minutes, 1 hour, 2 hours, and 24 hours following the exercises. Cognitive function was
assessed by Stroop Color-Word test at pre-exercise, and 30 minutes and 24 hours following the exercises.

RESULTS: There was no significant group by time interaction in cfPWV, AIx, cerebral blood flow (HbO>) level, and cognitive function.
Compared with MICE, cfPWV was increased (p=.01) at 30 minutes but AIx was decreased (p=.02) at 1 hour following HIIE. When
MICE and HIIE combined, arterial stiffness and cerebral blood flow measures, and cognitive function parameters were improved fol-
lowing even one-bout of exercise (p<.049). Change in Alx was associated with change in cognitive function at 30 minutes following
the exercises (r=.69, p=.06).

CONCLUSIONS: Even one-bout of either MIIE or HIIT acutely improves aortic wave reflection, cerebral blood flow and cognitive
function in young smokers. The intensity of aerobic exercise does not seem to make meaningful differences in the positive effects on
arterial stiffness, cerebral blood flow, and cognitive function in young smokers if both exercises have the same volume.

Key words: Smokers, Aerobic exercise, Arterial stiffness, Pulse wave velocity, Augmentation index, Cerebral blood flow, Cognitive func-
tion, High-intensity interval exercise
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Table 1. Participants’ characteristics
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SBP (mmHg)
DBP (mmHg)
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VO,max (mL/kg/min)

a

el

N
]

SRR

]

37
1.0

134+28
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72+09

Cigarettes (day)
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Values are mean +SE.

pressure; HR, heart rate; MICE, moderate-intensity continuous exercise;

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood
HIIE, high-intensity interval exercise.
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Table 2. Exercise protocol and volume of MICE & HIIE

Exercise S [ TirT1e Total. Volume
group (min) Time (min) (kcal)
MICE Warm up 70% HRmax 1 3 30 267
Main exercise  70% HRmax 1 24
Cool down 70% HRmax 1 3
HIIE Warm up 70% HRmax 1 3 24 256.8
Main exercise  90% HRmax 3 4
70% HRmax 2 3
Cool down 70% HRmax 1 3

MICE, moderate-intensity continuous exercise; HIIE, high-intensity interval
exercise; HRmax, maximal heart rate.
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Pre Post

30 min post

Repeated Measures

1 hr post 2 hr post 24 hr post

ANOVA p value
cfPWV MICE 57+03 6.3+0.2 57+0.2 58+0.2 6.0+£0.2 5.8+0.1 09
HIIE 55%0.1 6.7+0.6 82x1.0 6.6+0.7 59+03 59+03
Alx MICE 6.6+3.1 32+56 10.0+3.3 00+£3.2 -14+39 28+3.2 13
HIIE 00+1.7 1.0£22 -58+13 -8.8+43 -3.0+£39 25+26

Values are mean + SE.

cfPWV, carotid-femoral artery pulse wave velocity; Alx, augmentation index; MICE, moderate-intensity continuous exercise; HIIE, high-intensity interval ex-

ercise.
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Fig. 1. Changes in arterial stiffness measures following one-bout of MICE and HIIE. Values are mean + SE. cfPWV, carotid-femoral artery pulse wave velocity;
Alx, augmentation index; MICE, moderate intensity continuous exercise; HIIE, high intensity interval exercise. (A) Changes in cfPWV at 30 minutes follow-
ing one-bout of MICE and HIIE; (B) Changes in Alx at 1 hour following one-bout of MICE and HIIE.

Table 4. Cognitive function changes in response to one-bout of MICE and HIIE

Pre 30 min 24hr  Repeated Measures
post post ANOVA p value
RT MICE 102+09 97+05 9205 .06
HIIE 11.8£12 100+04 9.8+05
EA MICE 08+02 1.8+07 02+02 .10
HIIE 20+06 07+07 0303

Values are mean +SE.
RT, reaction time; EA, error answer; MICE, moderate-intensity continuous
exercise; HIIE, high-intensity interval exercise.
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Fig. 3. Changes in arterial stiffness, cerebral blood flow and cognitive function following one-bout of aerobic exercises (MICE & HIIE combined). Values are
meanzSE. (A) Changes in cfPWV immediately after the exercises. (B) Changes in Alx at 1 hour following the exercises. (C) Changes in cerebral HbO; level
immediately after the exercises. (D) Changes in reaction time (RT) at 24 hours following the exercises. (E) Changes in error answer (EA) at 24 hours follow-
ing the exercises. cfPWV, carotid-femoral artery pulse wave velocity; Alx, augmentation index; HbO,, oxyhemoglobin; RT, reaction time; EA, error answer;
MICE, moderate intensity continuous exercise; HIIE, high intensity interval exercise.
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Fig. 4. Correlation between arterial stiffness EA, error answer; Alx, augmen-
tation index. All values were expressed as the change in 30 minutes of fol-
lowing one-bout of aerobic exercises (MICE & HIIE combined) in compari-
son to pre-exercise value.
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