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Effects of 6 Weeks of High Intensity Intermittent Training on Body
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The primary purpose of this study was to investigate the effects of 6 weeks of high-intensity
intermittent training (HIIT) and moderate-intensity continuous training (MICT) under relatively equal
energy expenditure on body composition, aerobic capacity, cardiovascular function, insulin resistance,
and blood lipid profiles in 20s overweight males. Twenty-nine males were randomized into one of the
following groups: HIIT group (n=11), MICT group (n=10), and control group(n=8). Subjects in HIIT
group completed 6 weeks of training for 25 min/sessions, three times/wk, and subjects in MICT group
exercised for 33 min/session to equalize the energy expenditure with HIIT group. Subjects in control
group were asked to maintain their normal life pattern during the same intervention period. Data were
analyzed using two-way repeated measures ANOVA with post hoc test. Main results of the present
study were as follows: 1) Body weight, BMI, fat mass, and WHR decreased significantly in HIIT group.
2) VOmax, VEmax, and time to exhaustion increased significantly in HIT group. 3) SBP decreased
significantly in HIIT group and HRrest was tended to decrease in HIIT. 4) Fasting plasma insulin and
HOMA-IR were tended to decrease in HIIT, but the changes failed to reach the statistically significant
level. 5) HDL-C and TG were tended to improve in HIIT, but the changes failed to reach the
statistically significant level. Results indicate that high intensity intermittent exercise training is more
beneficial in aerobic capacity and cardiovascular function. It was also suggested that 6 weeks of aerobic
exercise training in either high intensity intermittent or moderate intensity continuous was not sufficient
enough to induce changes in body composition, insulin resistance and blood lipid profiles.
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Table 1. Characteristics of subjects (Mean+SD)
HIT MICT Control
Variables Group Group Group p
(n=11) (n=10) (n=8)

Age(yrs) 23.00+2.50 22.80+1.93 23.75+1.04 .584
Height(cm)  175.6544.23 1753048.10 174852297 .955
Weight(kg)  83.56+6.25 82981049 86.00+7.92 .731
BMI(kg'm?) 27.07+1.64 2691+1.69 28.18+3.10 421

% body fat(%) 24.59+3.54 2526+3.05 23.98+3.89 .739
Fat mass(kg) 20.6143.79 21.05+4.41 20.7945.16 974
Muscle mass(kg) 58.13+4.54 57.04+6.70 60.1943.67 449
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Windows(version 22.0) B4 Z2a3& o] g3}
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Table 2. Changes in body composition from pre- to post-training

A7 Az

AT

HIITH e 4% A5, BMI, AR 221 6%?4
~JielEdnl A fe '&(p< 05) #a7} UrE}
MICTHS] A% A5 (p.05), BMI(p{.05), 221

slel-ggol=dH (p<.01) oA ol g Z.}/\7} e
o FAAEM = slelade dHolEd M ol g
(p(.01) S717F UetsmH(Table 2).
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o
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(Mean+SD)

Time points

Variables Groups Pr A%
e Post

Body weight HIT 83.56 + 6.25 80.88 £ 6.15 -3.20 Gr.oup 531
(kg) MICT 82.98 + 10.49 80.85 = 10.47 -2.57 Time . 004 ++

Control 86.00 £ 7.92 85.85 £ 747 -0.17 Group x Time 162

BMI HIT 27.07 + 1.64 2621 +£ 1.96 -3.18 * Grpup 249
(ke-m?) MICT 2691 £+ 1.69 26.16 £ 1.79 -2.79 * Time . .002 ++

Control 28.18 £+ 3.10 28.06 + 3.00 -043 Group x Time .189

Body fat HIT 24.59 + 3.54 2294 + 395 -6.73 Grpup .845

%) MICT 25.26 + 3.05 23.94 + 357 -5.23 Time . .096

Control 23.98 + 3.89 24.48 + 3.01 2.08 Group x Time 182

Fat mass HIIT 20.61 + 3.79 18.66 + 4.07 -9.44 * Grpup .790
(ke) MICT 21.05 + 4.41 19.48 + 4.35 -7.46 Time A .039 +

Control 20.79 £ 5.16 21.04 + 3.44 1.20 Group x Time 203

Muscle mass HIT 58.13 + 4.54 57.66 + 4.36 -0.80 Grpup 471

(ke) MICT 57.04 £ 6.70 56.71 + 6.90 -0.58 Time A 292

Control 60.19 £ 3.67 59.79 £ 5.39 -0.66 Group x Time .988

Waist HIIT 90.59 + 5.74 88.34 + 6.49 -2.49 Group 476

circumferences MICT 92.50 + 8.77 89.97 + 8.88 274 Time 348
(cm) Control 92.35 + 8.33 9523 + 821 3.11 **  Group x Time .006 +

Hip HIIT 104.11 £ 4.50 104.33 + 4.39 021 Group 874
circumferences MICT 103.11 = 5.14 103.95 + 5.14 0.81 Time .002 —f
(cm) Control 102.34 + 4.21 106.89 + 5.05 4.44 **  Group x Time 010 +

Waist-hip HIIT 0.87 £ 0.04 0.85 = 0.05 -2.70 * Gr.oup 259
ratio MICT 0.90 £ 0.06 0.86 + 0.06 -3.55 ok Time . .000 ++

Control 0.90 £ 0.06 0.89 £ 0.04 -1.26 Group x Time 334

* pC.05, ** p{.01: Significant difference between two tests in a group, + p{.05, ++ p{.01: Significant main effect or interaction
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Table 3. Changes in aerobic capacity from pre- to post-training (Mean+SD)
Variables Groups Time points A% p
Pre Post
HIT 4451 + 4.07 46.08 + 4.46" 3.53 Group 133
VO;max b .
(kg -min™) MICT 4298 + 3.93 4229 + 4.73h -1.61 Time . 532
Control 42.66 + 4.98 40.75 + 2.53 -4.48 Group x Time .041 +
Time to HIT 689.09 + 54.26 755.18 + 44.85° 9.59 ** Group 137
exhaustion MICT 675.50 = 54.08 670.10 = 67.07° -0.80 Time .022 +
(sec) Control 686.13 + 72.87 676.50 + 75.43° -1.40 Group x Time .000 +
VEmax HIIT 126.86 + 6.46 13427 + 15.68: 5.85 Group 011 +
(£ -min™) MICT 114.90 + 16.67 112.15 + 17.92b -2.39 Time .584
Control 120.53 + 16.12 111.53 = 11.92 -7.47 Group x Time .049 +
HIIT 1.28 £ 0.07 1.31 £ 0.05 242 Group .842
RER MICT 1.28 £ 0.05 1.28 + 0.08 -0.08 Time 343
Control 1.28 + 0.12 1.30 + 0.09 1.95 Group x Time 754

* p<.05, ** p{.01: Significant difference between two tests in a group, + p{.05, ++ p<.01: Significant main effect or interaction.
a, b, ¢ Different alphabet indicates significant difference among groups.

Table 4. Changes in cardiovascular function from pre- to post-training (Mean+SD)
Variables Groups Time points A% p
Pre Post
SBP HIIT 129.64 + 5.71 123.09 + 941 -5.05 * Grioup A7l
(mmHg) MICT 127.00 £ 12.90 121.10 + 8.75 -4.65 Time .005 ++
Control 131.75 + 1547 12825 + 13.74 -2.66 Group x Time 764
DBP HIT 81.64 £ 8.80 85.55 + 5.50 4.79 Group .050
(mmHg) MICT 83.30 + 12.70 7890 + 825 -5.28 Time .307
Control 90.00 + 13.73 92.13 + 11.64 2.36 Group x Time 264
HRrest HIT 70.36 + 5.64 64.55 £ 3.59 -8.27 Grioup 924
(beats-min-1) MICT 67.60 £ 6.38 69.40 + 8.06 2.66 Time . 409
Control 67.00 = 11.26 67.50 + 13.43 0.75 Group x Time .061

* pC.05, ** p¢.01: Significant difference between two groups in a group, + p{.05, ++ p{.01: Significant main effect or interaction.

Table 5. Changes in insulin resistance from pre- to post-training (Mean+SD)
Variables Groups Time points A% p
Pre Post
Fasting HIIT 97.36 + 5.84 98.55 + 5.99 1.21 Group .980
glucose MICT 100.90 + 15.52 96.50 + 14.95 -4.36 Time .610
(mg-dl-1) Control 97.75 £ 6.32 98.13 + 11.62 0.38 Group x Time  .398
Fasting HIIT 9.78 + 3.76 648 + 2.85 -33.74 Group .832
insulin MICT 827 + 3.54 8.50 + 3.30 275 Time 335
(uU-ml-1) Control 7.13 £ 2.03 8.03 + 4.78 12.63 Group x Time  .053
HIT 2.37 + 0.96 1.58 £ 0.72 -33.27 Group 812
HOMA-IR MICT 2.11 + 1.12 2.07 £ 0.99 222 Time 264
Control 1.74 + 0.60 1.96 + 1.11 12.68 Group x Time 072
HbALc HIIT 522 +£0.28 507 £ 0.29 -2.79 * Grioup 441
%) MICT 5.08 + 0.34 492 + 031 -3.15 o Time .000 ++
Control 5.10 + 0.19 493 + 029 -343 ** Group x Time  .893

* pC.05, ** p¢.01: Significant difference between two groups in a group, + p{.05, ++ p{.01: Significant main effect or interaction.
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Table 6. Changes in blood lipid profiles from pre- to post-training (Mean+SD)
. Time points
Variables Groups Pre Post A% p
HDL-C HIT 47.09 + 12.57 50.09 + 11.71 6.37 Gr.oup 393
(mg-dl-1) MICT 46.30 £ 11.66 4750 £ 12.17 2.59 Time 324
Control 53.88 + 9.30 54,63 + 16.03 1.39 Group x Time .833
LDL.C HIT 98.27 + 18.27 95.47 + 21.83 -2.85 Gr.oup 707
(mg-di-1) MICT 106.10 + 24.41 100.70 + 25.55 -5.09 Time 492
Control 104.38 + 2544 106.13 + 34.04 1.68 Group x Time .659
TC HIIT 168.00 + 20.76 163.73 + 25.24 -2.54 Group 473
(mg-di-1) MICT 176.40 + 31.31 170.00 + 33.06 -3.63 Time 405
Control 180.75 + 27.19 181.38 + 32.94 0.35 Group x Time 778
TG HIIT 117.18 + 66.43 91.91 + 44.03 -21.57 Group 552
(mg-dl-1) MICT 12530 + 54.70 118.86 + 60.37 -5.14 Time 734
Control 118.50 + 57.91 137.50 + 70.66 16.03 Group x Time .365

TC: total cholesterol; TG: triglyceride: LDL-C: low density lipoprotein cholesterol; HDL-C: high density lipoprotein cholesterol.
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A7) 53 AEE BE WA e A7)
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AME = A3S Bt Table 4).
oledl MEM K=

Bk $T 1 7}@741 p=. 053) Vet HOMA-IR
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