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Fa MICT 2H8 A F s AT R TR EZ R ; AR LR T 7, HIT AR AXBREWIE It
x+ 1 RERE B 69 Y AE A 2% KT MICT, 0 MICT st4& 4 Rshd TSRy ER 25X T
HIIT; AAMSWER T T, AIRBH AL S WA Y5 RKXELA %%miﬁﬁ%a*
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Effects of high-intensity interval training on visceral adipose tissue and
cardiorespiratory fitness in children with obesity
LI Shu', CAO Meng', ZOU Yu’, TANG Yucheng'
(1. School of Physical Education, Shenzhen University, Shenzhen 518061, China;
2.College of Education, Zhejiang University, Hangzhou 310058, China)

Abstract: The present study aimed to investigate the effect of high-intensity interval training (HIIT) and moderate-
intensity continuous training (MICT) on visceral adipose tissue and cardiorespiratory fitness in children with obesity
over 12 weeks. Sixty obese children (11.0 + 0.8) years, 30 boys and girls respectively were randomized to HIIT,
MICT and CON groups. HIIT group with high-intensity at 100%~110% maximal aerobic speed and MICT group
with moderate-intensity at 70%~80% maximal aerobic speed. Body composition, visceral adipose tissue, VO2max,
systolic blood pressure and diastolic blood pressure were measured before and after intervention respectively. The
measurements were analyzed by SPSS 22.0, and between-group and within-group differences were compared by

univariate analysis by general linear model and simple effect model, and the relationship between the changes of
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each outcome was observed by Pearson correlation analysis. Results showed that: within-group comparison after 12
weeks showed that BMI and trunk fat in HIIT and MICT groups were significantly decreased than baseline,
VO2max was significantly increased. Visceral adipose tissue in HIIT group and whole-body fat in MICT group
were significantly decreased than baseline. Between-group comparison showed that HIIT significantly increase
VO2max and decrease visceral adipose tissue than MICT, while MICT had significantly decrease the whole-body
fat and lower limb fat than HIIT. Correlation analysis demonstrated that the reduction of visceral adipose tissue and
whole-body fat were negatively correlated with the increment of VO2max (r was -0.78 and -0.75, P<0.01), and the
reduction of VAT was positively correlated with the reduction of diastolic blood pressure (r = 0.45, P<0.01).
Conclusions revealed that: HIIT and MICT have positive effect on body composition and CRF of obese children,
while HIIT has a better effect on decreasing visceral adipose tissue and increasing VO2max. Considering HIIT have
more time-efficient and in line with children's exercise mode which short and burst, future study should expand
sample size and examine more school-based intervention, in order to find a long-term exercise intervention model
for childhood obesity management.

Keywords: sports physiology; high-intensity interval training; obesity; visceral adipose tissue; cardiorespiratory

fitness; children
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I LA SR R A, TIESJHE S S A JUE g 117 2H 2
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WU, R SRSE P F(TNF- o) . FI4HIEAT 3 6 Al 1
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R ARG AR PR R AE , AR HE IO LA
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HHE . ARG X 4 H % E AL (dual energy X-ray
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D 4 B FIRTR IR 2L sl DI B 22, B 1
BEBE R — BRI AR, S FH S, 2 Rl B A,
FBCPRMES, 8% DXA bRt S Il &, AT
Hicds . DEESEE R o I DXA Hologic 4.0 #ff:
Hais 2SR a ot BRI & TR
FiE . KCTARIT . VAT AR, VAT B A Sk
B, BRI 4 BHE R KT E AR ) 42
(subcutaneous abdominal adipose tissue, SAAT), FMJ5
OISR A2 s SAAT. KT REMIH 4 LM
A A S DX Al ) AR X A 9

2)IERE

ﬁ%j{%ﬁx/ﬁi(maximum oxygen uptake, VOzmax)zEllzfi
.0 il 35 BE (cardiorespiratory fitness, CRF)AJ4H5%r,
B IR SR A AR ERIE , AR 20 m
1R #3(20-m multistage shuttle run test, 20-mSRT)
M Z X V0o 20-mSRT S i L7 7 4F
V Ou B T 7125, AT SEME A2 E N SMUF
FERIUESE" MR SERTRIAT ", 521 R Polar
L334 (polar team pro, Polar, Kempele, Finland), i
i 20-mSRT M SZAKH 1 VOu MR KA Sk
(maximal aerobic speed, MAS), EAKEAXUT .

MAS=8.5+0.5 x 20-mSRT & | IHAS ) s 2] s

VOs(mLekg " *min)"'=41.76 799+(0.49 261 x X
#0) - (0.00 290 x KAL) - (0.61 613 x BMI)+(0.34 787 x
PERI x %) Ml BA=1, &4:=0.

)L L

A FHRR I B, 1~ 1fiL R 3 (HBP—1300, Omron , Japan)
WAL . A2 #R AL 10 min, FEEJIIER 3 Yk, AR
EIB% 1 min, 3 Y G 25 A AT A 00 1 P )
A A2 4 I Polar (002840 Il 5 00 %8 (resting heart
rate, HR.), 7E VOuu MHKES, 20-mSRT i fi ks
() H5z 1 o0 A R 32 1Y d5e K0 28 (maximal  heart
rate, HRuw)o
1.3 BHTFAAR

B B T ERTHEA T RS RIS, BRig S
ARG shAh, BT I AR B2k BT
TUATERSNHAR AT, B 3 IR, BaIGHEA T () —
=. 1), FRKE., MICT 4izshitE N 60%-~80%
MAS(Z] 70%~80% HRu, FFEERFE]II 20 min (1~4 J&)iZ
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BE G, A R RN RLERE IR R 15 s, fafar
SR FNIAJEREREE A 1009%~120% MAS(>80% HR..). 50%
MAS, HK 341, 4l 8 MG, dlEIRE 3 min (W
), MENZIRE BN RTE, &4 JHET 1
K 20-mSRT LATEEFITET MAS, 3213 10 58 gk
TE SO 5E TSI ZRIRIREL 80% L) L (RN 5¢ s A B
FERY 36 LRI 29 WL ).
1.4 fREEH

A ARS Z I E HA TR, A5
B BN H KR, REESCRRTE R ER
Gt b2 il RE AR AL, ETTAT . JRXTET
BZIRE BT T 4 d 19 24 h BEE I [0 551 ) 45 (0 355
3AESEHANTANEARH), ke i 1 H o fERE
FEATNH F A R TRIE 1 P g e R A2k o o
FRBHLAR, B, hE)X YRS E AR T
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K SPSS 22.0 XPERHA TGt o Hr , S5 AR
BIE + b2z (v ) IR . Fra8diEmat K-S
KB Levene's A8 50 43 SIS 50 5048 1) I AP 22 )
Btk SRAIEKE R T 2253 M7 (one—way ANOVA) HEHH:
BEFN T TRT IS () 22 E 2 MR A B 22 5, Mie
K FH— 2R AR A (general linear model , GLM)H it BLAR
M BT 32 B BB . PR AL
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MHNHF(FHRT . J7)ZES, 4] x I A 52 H
VB X 25 (P<0.05) £ 5 A7 3 80 8% 1 73 A, R ]

Bonferroni #47P HL L AT 5 K55 . R Pearson £
TR HER AL Z B A O R . B KR E N
ME P<0.05,

=1 HUTEMMICT AMEEh FRA R

28 %) FHRE % 1~4 J 5~8 J& 9~12 &
i 4y B 18] /s 15 15 15
) Bk B 18] /s 15 15 15
R R 100% MAS 110% MAS 120% MAS
A BR 3R 50% MAS 50% MAS 50% MAS
R & 8 8 8
HIIT(n=20) o 5 5 5
20 AR B /s 180 180 180
w38 F/OR - minT) 163+16 168+13 165+14
#4819 /min 11 11 11
TR Y 912 85+11 91+7
RATIRE 60% MAS 70% MAS 80% MAS
B EFH P38 /CK - min) 137+11 142+13 141£12
MICTE=20) 4t 45 g i1 /min 20 30 40
TN Y 84+4 85+12 8747
2 SERE5HH 2.1 HIIT I MICT XBBAYJLE B RRL 5 BIS T

FFEAPRUER 126 ZIERELER 60 £4(47.6%)
H AT, 66 £ IR ILEAE SN (n=46) 8 H:
s R (=200 B HERR o 32 sh T B Rl R & A4, 13
AARH R NIRB AR SE S5 : HIT 20 4 A MICT
5N, CONA 4 N, HERIEG it g5
IS 47 BIERELESE T AN — 2l H T
T e HH et A A K AEBA G- 0 B X
EAk(12 624 = 1 038)kJ/d, (12791 £ 1 096)kJ/d, (12599
+594)kJ/d, P50.05, 3 2 BN T &R 1 TR
Je BRI AT A AR i OIS AR AR Ak

BMI FGRT-Rg D5 & it i) e A 25 R W7, HIIT Al
MICT H3Z X FH R T HliE , A 2R B A5
FRX(P<0.01); HUT 3205 0 N ERR D7 AR (-8.9
em’) TR , WD EE T MICT 41(-4.5 em’),
H2ERHEAGF R E T L (P<0.05); MICT 432
(A RS B B T AT AR, Bl R B i 2 KT HIOT
H(-2.5 kg vs. —1.6 ke), ZREAFIT#EEE XL
(P<0.05); Bl ZRAFE IRNIE A sr b, ERE, R
L. RN &SRR EEBA SR ER
S ERAR (P50.05)

®2 BAFRETWA. BREFRETL (L)

sin HIIT(7=16)
FIRET TE J&—Hl

BFEAK] - d 12 624+1 038 12 917+673 2934832
hZ/kg 55.548.5 52.747.5 —-2.842.1?
BMI/(kg - m™) 24.2+1.3 22.8+0.9Y ~1.4+0.9%
RSB 5 /% 35.4+5.8 34.2+5.1 ~1.3+1.8%
R 4% /kg 19.4+2.5 17.8+2.4 —1.6+0.893
JE AR E kg 34.3+7.8 33.7+7.1 -1.242.1%
A2 /em 87.0+8.7 86.0+6.9 —-1.142.9?
7 JE RS By AR /em? 70.7+9.5 61.8+7.7" —8.944.59%)
RS B kg 2.6+0.4 2.5+0.4 -0.1+0.2%
T RS B kg 7.8+1.5 7.6+1.4 —0.2+0.49%
HE-F A5 Wi /kg 8.9+1.0 7.7+1.0Y -1.3+0.7%
ZFKIFZEAF/(mL - kg - min™) 40.442.4 45.4+2.6Y 5.0+1.89%
HR /(X + min™) 193.3£3.6 194.443 4 1.141.2%
HR /(K + min™) 76.943.7 74.0+2.4Y —-2.942.4%
SBP/mmHg 114.3+6.2 111.9+4.7 —2.4+4.2
DBP/mmHg 68.5+4.5 66.142.4 —2.4+4.6
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FAR > >

- F T FHE J6 T
BEBA/K - dh 3 0564262 3 003+218 —534225
hZ/kg 57.0+7.3 54.3+7.0 —-2.8+1.2?
BMI/(kg - m™) 24.3+1.1 22.9+1.3Y -1.5+0.5%
RSB /% 36.545.1 33.945.7 -2.6+1.77
RIE4F kg 20.6+2.4 18.1+2.4Y -2.5+1.1%
B E/kg 36.6£6.9 36.2+7.2 —0.5+1.2
JEF /em 82.1+5.1 80.0+4.7 -2.3+1.3%
7 U g B 87 AR /em? 68.3+14.9 63.8+14.4 —4.5+3.47
RS B kg 2.7+0.4 2.540.3 -0.2+0.2?
TG W kg 8.7£1.3 7.5+1.3Y -1.240.5?
HEF A5 W /kg 9.2+1.0 8.1x1.1Y ~1.120.7%
RAHEF/(nL - kg! - min™) 40.5+2.9 442427 3.8+1.3%
HR /(% + min™) 196.143.1 197.242.7 1.141.3%
HR /(K + min™) 76.643.0 73.943.3Y -2.842.1%
SBP/mmHg 114.8+7.1 113.246.3 —1.643.4
DBP/mmHg 70.743.8 69.0+3.5 —-1.742.6

o CON(n=16)

FEAR - p

" T FHE 6T
BN/ - d) 3010£142 3051+156 50+195
K& kg 55.8+5.8 58.0+5.9 2.2+1.5
BMI/(kg - m?) 23.6+0.6 24.3+0.8 0.620.6
PR T 5P/ % 35.844.9 37.944.9 2.1£1.3
R4 /kg 19.8+2.2 21.842.5 2.0£0.7
BT /g 36.0+5.7 36.2+5.7 0.2+1.4
JEH /em 82.4+5.4 82.945.2 1.44£2.7
7 JE g By @ AR /em? 71.3+13.0 75.9+14.0 5.0+3.8
LR RE Wi /g 2.7£0.3 2.9£0.3 0.2+0.1
T RS W kg 8.0+1.3 8.7+1.6 0.7£0.5
HEF g 5 kg 9.1+0.9 10.2+1.0Y 1.120.6
ZKRILEF/(mL - kg - min™) 41.1£2.3 41.4+2.0 0.3+1.1
HR /(K + min™) 194.6+4.0 194.3+3.9 —0.3+1.8
HR /(K + min™) 76.4+2.5 75.6+1.9 —0.9+1.6
SBP/mmHg 116.8+5.0 117.1£5.0 0.3£1.7
DBP/mmHg 70.1+4.3 70.3+4.8 0.34£3.2

D5 FMATLi, P<0.05; 2)5 CON ZLikix, P<0.05; 3)5 MICT 4Lib4, P<0.05
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A RS CUESE, AT S 2500l RERE AR Y
HERE et FEFR R O AR R ST S B R 2R, PRI
18 BIX O E RE ARG, LB P R 5 A s A
P JLEEME A EEE XY, B, ENSME
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P, ABEE DUERELE X4, il AE C
ZEE T HIT M MICT), KFEF B HAT B
U 35 B AR PR BB T 9 T T
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FARGAMFAR, AR 4 x 4 5318 HOT J7
ZOFAER BNAL I LEE A PIAIERG 17 8 2508/ D o ifii HIIT
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JHe SR RBP4 14 P Uk g s O o e
fiE s INSEBRN A BT, HE RS 7 & =
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AFEZR HIT XA L N IERR D7 )+ 30 FH S
FHLEI, 2L HIT Wi .
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e AT I RS Rl N, DA ELA T S O il
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R A OB 0 PO I 3 A ) ML T e (a5 P B2 D) A
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IO R Ui e, A LT P R 25 e 3
I FIEO AR HE T AR WU S8 8803 A 2 1o 53 vy 7
AT RO T LA FH A% S e

FEIRGETNERERT . 2SRRI . Vs, PASINE
ZIE PR RASEARM I FZH I, (AT
SRR, WHERRN 2B AR V0. TR
KFR, RORIALE L L I 5 AR A Ao il e TR IR
A—E" Ak, ERE LR S i e ) & A KU
A, AR LI A NAERE I 5 &7 7K R 22 IEAR DG G
., RUAROID INERRIT , B I AR A 1Y
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RIS B IEERCHA T, 165G KA A 20 m
AR B VO, RIITCTHSNESA 10 B 2R K
HIIT 728K, IR B AT S AR i B Wy
IRPEAE, B T HFE R B S BN FA B . ASBFFTHE
TIPFIE 2z shxt NE R L B A B 43 o il BE S M
HIEIET, WA T NERERG . 2B BT . VOu FIIILE
TAEZ BIA KRR, A5 ELEIEHAE R T2
et (AAMRBAEANR, FIUHEEARRR/N, K
REVY e HITT J8/0 I IERB A 25 V O FOBILT ],

i bRk, AT AL LER S 3T HUEAT
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