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Meta-analysis of the Effects of Different Exercise
Training on the Metabolic Indexes of Overweight
or Obese People in China
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W OE: By A RO T R ECR R iE B 7y Xxb f B A & S EABEAR A Fo e g X,
WFIAER AR, ok f2 P b T R P Ak 20194 10 A Z AT AT A A8 % 4 il
JREEHUST FRAE 50 Sdk , 565 Al Lk #4740 Ao &, #1 )8 Review Manager 5.3 244451 5L 52
Fo SR EANI6FHATR, Bk L I B 4k (HIT) 20 252 4% | 3% L4 49 45 (MICT) 4
245 % = G AT 63 4 e VR E R EF 4R HIT A= MICT A AL 2 /e
FEABERE AKJRA3 LA T ey @ AR LA ARSI @A o S IR T M A &L,
12 % W Fris sh 77 KA & A B 2 57 5 AR B 2 o i e 1) B e AR 35 R MR R R A &
S, e mAbE s AR EA R FREF, L FHICAGRAAL)ZFXRAE
(VO,,...) # 85%~95% # HIIT #= 40%~70% %) MICT &k 75 & 77 34 3T A s A& F B A2 TR e
JHE 3 o 04 A i e o IS SR

KR %R BRI 5 P IR EAF S0 S R T AT

Abstract: Objective: We aimed to systematically compare the intervention effect of different ex-
ercise trainings on fat mass and blood lipid in overweight or obese Chinese. Methods: Random-
ized controlled studies before October 2019 were retrieved by using keywords in electronic data-
base and references in included articles. Data was extracted after strict quality evaluation and
the Review Manager 5.3 software was used to merge effect size. Results: The study included 16
articles, including 252, 245 and 63 participants in HIIT group, MICT group and controlled
group, respectively. Meta-analysis showed: HIIT and MICT significantly decreased the weight,
body fat percentage, abdominal subcutaneous fat area, abdominal visceral fat area and body fat
weight in Chinese overweight/obese patients. But there was no significant difference between
two types of approaches. Conclusions: Average 9.6 weeks(more than three times a week)HIIT
(VO,,..: 85%~95%) and MICT (VO,,,: 40%~70%) had more effectiveness in lowering the
body fat percentage in overweight or obese Chinese, but the similar picture was obtained in oth-
er body measurements.

Keywords: high-intensity interval training, moderate-intensity continuous training; obesity;
Meta-analysis
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TR, ML R R A BRI ) A 4L AR Rl . 3 2010 45, 4 3R 4 R IR B ZE T2 1K)
AN Hik 34 5 N (Ng et al.,2014) . 1991—2011 4F , 3% [ B A 82 5 L0 PR 1) 58000 R 10 K
1 50% , 3 1 AL JHE 1) S8 28 N 20 28 70 AE AR R tHE S 50 A BT FI 5 2 £ (M et al.,
20150« (R, 4 ) N (0 0E 5 1 3 R0 3545 O 4 BB RE (0 N B O 2 29 55 2 &

BB T2 R NI N 2 00— PR IE U5 X, A BT e A ey = g e
% (Bartlett et al., 2011 ; Borsheim et al., 2003 ; Kodama et al.,2009; Little et al.,2011) . %%
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o B FF 22 Il 45 (moderate-intensity continuous training,
MICT) RI LAAT 25 4 i IR 07 7 #5877, 2503 16 9 R IR K ~F
HI42 755 45 UI% B8 (Little et al., 2011) o 5 4F R 242 [ 12 3
JE£ 8] &1 Il 25 (high-intensity interval training, HIIT) . 45 i2 5}
I [va) 52 1 7 v A 480 e 0 TR B8 3R I B0 BRI I B
SR ILVE N B D fe, LS 3 i e BRI ZOA RN
[R] 777 52 380 ek AR N BHE )2 WGH (B2 Y B, 2015 5 Batacan et
al.,2017;Batis et al.,2014) .

PR RECR S A IR AR S I AR K. XTI
A I BAA R I SR LR M ATFEA R, HE KBS
DL BR KA S P 2 B4R 200 3, T WO < b 58 9B
FH P DA i IR AN 2 11 BB 2 1) PR B8 25 O & (Batis
et al.,2014; Zhang et al.,2015b) . R 3E A FE o )10 Jof A0 ST 4k
AR (BMIZ=40 kg/m?) NBEER 2, — M1 AR B CEP 4 & 4 AR
JRED & 22 5 v [N rh O PR I B N B D R B R TR N S
% (Mi et al., 2015) . JIG 5 ¥ 43 A1 Ao B 2% H 82 52 i IE i
THE [ B 2% R (Beauchamp et al., 2010) o I 5 AR M AN
Bge N A I 7 A A T ELAE — 8 R R b B A O R 1
SO KRS o AR SC B AR L A SOOI 2 R 2 Sk 2R
& VP4 HIIT A MICT 5 Fiiz 2 7 200 o 6588 = Bl e e A
FEACBHE R IBOR . BIR Z U 2 RAEFH D F
W TR) A7 AR AR B AR VIR, BRI, A SO AT 5000 G 5
o [ AR R 7 b A B RN 40 e o AT i
PRI A2 B IE 77 SRR LS 25 Kk

1 #wREHEE
1.1 hAFedErhtrfe

YN FRAE < 1D B 72 AL ¢ 00 202 I R B B R 56
(RCT) : 2) W FE X G« 4 i 3 B0 Bk A5 (R AE 18 %
PL_E, BMIZ=24.0 kg/m® BY >>28.0 kg/m®) 175 /b 4F I ik 3
CRRAIE 75 2D 45 43 42 88 1 ) A BB b o 2 30O, 3% 56 4Rkt
HE L ) R 17 V00 DR IE — B0, % O R 2 R AE Fi5 b 18] 22 59 6
Guit % LR R PR EL B A 8 FR 55D : 3) T Tl
it + S0 20 S5 E R AT T IR A /N B TR BE (>4 J)D A
AT (4 F >2 YO B HIT 8 MICT 597, 0 2 3 AN
BEATAEATIZ B AL J7 T, AL LR FF H 8 TG B 4) 4 R 4R
b« B AL BB U A U8 IE O IR 4R AR (1R L BMILL AR &
B I AR AR U b CH v = G [ B R R e AR
RHEEREA.

HEBRARME « 1D AN S ATAT 1 4% 99 N AR v (1 SOk 5 2) &
SIRIE I SCHR 5 3) 2 S
1.2 #&k Rk

7 v [ AR 2 2 SOk (CBMD [ 401 (CNKD | 75
J7 4 % %5 v S 204 P RT PubMed \ EMBASE \ Med-
line+ Cochrane library 2§ 41 3¢ H 7 #5135 J2 1 A6 R 2019 4F
10 H 26 H 2 B (¥ T A A G STk - R R S A 8 17 1 = 2
for 2R WO/ TIEL B 45 R 7 (participants  interventions

comparisons outcomes, PICOS) Ji& JI] (1| A%, 2011) , #% [ #iff
FURE G T TS il X RS i L 45 = FE AR LW LB T IR B
SL A o v SO B D e B T I R R R A
I Sk 8 E LI ik 45 5 9% SCAS 22 3R] M ¢ high-intensity interval
training - moderate-intensity continuous training. overweight.
obesity 5 , X 2% ki AT Hh AR
1.3 U#RG ik 5 R R s

SCHRAS R AN H 2 44 0T FC N OMOST 58 B TR AT
EE O LR o B a8 S W EE I R VR T W N A N |
RS e RSN X SCHER . N AR T IR R R
H Cochrane = ffft Systematic Reviews of Interventions 5.3 H
IR R AR B8 B 9 1) 0T R VT A A v R AT VAL - 1D A FURE
AJE T K BEAL 240 75 20 2D W FU 0 B Tls e S
25 R I =R A5 SR E 1 3) 02 A R 4 T R e B 4 T
77 ZFETR A 1 58 ¥ 1 4) A Jo R Vi BGR A 2 U7 BIGR HY
R KM ERRIT AN s O A FRELRE LR —
6) 45 5 B a2 15 56 8 s T A T0 H AR A SR IR . A A KU
PEA K H Cochrane T M} A5 HE « low risk » B i 45 1) 7] BE 14 5%
AN, SEATI R IR KR UE s high risk , Bk AE fn £ 1) 7T BE 14 5%
15 AN AR LR AR E 5 unclear , i £ 1 B AN 9 8 BCERk = AH
KAF S, BRI 23 2 o b o ) e 2 A 5 %) T B 1k Ak T
& K
14 HFERR

2 A HIEFEN G 53 0 9NN R S0 AT 4 SR B S L
RGP T fa b, IR HEAT S5 R 1 EE BN I8, By
IR 26 3 & AL A NI i e v . $RELT)
EAR B EAE AR E A T A o T TR AR
CHIT 4/MICT 4L 80xt AL s 55 /40 T 107 58 T B
T WU WIS R AR AR . e LA s Tk A S R
JE I S 08 TR R R T R
15 Gits o

I H Review Manager 5.3 %025 £ HUEL 4 (1) 25082 48 b
HEAT G IR 40 B, T 4 11 70 R (1 45 J) i A 280 & A8 AL
) # 2 (weight mean difference, WMD) 5k br 75 $5 £ %=
(standardized mean differences, SMD) 7 , 11 5 A1 B 95%
AJ {5 [X [ (confidence interval, CI) . & #& Cochrane = Jiif ,
WMD 5 SMD [f) 3 A Bk T 45 J&) 48 45 07 0 b Ak 19 7 7] .
YA AT TAT 5 % 45 R AL w i A AR A =
Mean ., =Mean gy—Mean - M SD ., = (SD* .~
SD? ) P UH BT TR IS 0 BB HE 22, 2 S R A5 A
NEAF, &I 13 AN & . WMD 5 SMD [ 3% $5 J ik
T4 SR bR PR AN AR HE K 5 Rl . WMD B SMD > 0.8 1A %4
2T 5 0.5~0.8 45, <02k XA K. BRI
g, P<<25% A 2 A [ S0 T T0 B S 7 I 1 5 25% <
F<50% I\ 2 A A K 0F oA 0 55 L 5 P>75% 00
Z A F A I 2 BT RO e B R R AT 48 45 A A
T 23 B 5 06 BES JHEAT Meta [B1H 73 B o AR SCIRT R 3% A £
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I8 3 2 B W Egger v F1 Begg 7446 36 , il ] Review Man-
ager 5.3 B AL BRELHE L BTG Geil 5 4 B 4 R 3 480U
K, BLP<<0.05 A Gt it 27 22 57 bR

%“HR

kAl & A AR

FLHS 2 504 4% SCHR, o b sCoCEk 279 0 L 98 SR
225 F o it NHERR X 27 B SCHRE AT R B AR HERR
1155 5 AR STk, S XN TR SRR 16 RS (B D) o
LN 560 44 i B (¥ i 4 A 75 /b 4F 8 3 al IR b 2B 3 (CHIT

2.1

U R 3 A 75 34T Egger 10: 1 Begg 1416 56 34 iR P> 0.05
CRAESCHETR ), RN 16 7% SCHRTE R R A s A7 7E

Pubmed (1085) CNKI (150#)
Embase (585 ) Wanfang (110.5)
Web of Science (597) Weipu (194)
(1) AERALA B 4 0 (RCT): 3205
¥ (2) BFAE AR A E A LR E K 905
At 9 AR89 }—1 (3) B A Mer 7 55

20252 4 ,MICT 4H.245 %4 , S AN} IR H 63 %) o

22 HIFERIRLR

M SCEk b, H ORI A K >12 8,785
I <12 8, PR R KN 9.6 B (R 1),
TR BB R AR R 0 R

23

LS HR2TE | —

(1) X ARSI 5 246 575
(2} S EH Lak5%

AT 165

& #% Cochrane 5.3 VT4 T M 48 22 110 B &= AT A0 A 1, 2

B XEkiEiRiE

NN 16 Fi SCEAFLEA FVRL JE 5 (2 B 3) . R Figure 1. Literature Screening Flow Chart
F1 MNTHAREREHE
Table 1 Basic Characteristics of Included Studies
- i . . . FamE T .
BRAE R ol AR HARE TR %E kA A % By T8 AR
g, & 2016 HIOT  AAFA 20(k)  RAHFATEINL,290% VO, 53 4 12 ARE JEAR PG B R
1 min, A20% VO, &3 Il min, ¥ 5 15% BT RERE Hb =85 K2
B B % %Lk @ I B B
MICT  A&HFA 20(3)  2A50% VO, # 30 min #2455 %5 3) 4 12 gsr g pe & R B A
BIALF 2016 HUT  MAFA 1709%, &R A85% V0, BasREA 5 12 AT MESE Hm=
84%) 2] 174 K/5-%F ,iZ 3 & 18] A 4 min, & 4 Bs KILRE B SHEEE
2 miniE 3 3% A 50% VO, #4953, 417 B2 B B ARE R &
18 BB ) A 5 min, £ A5 Kk fie. 2] B
MICT &AFA 17098, EFHREIEHE 0% VO, FEEHL 5 12
8% ) R BR, iE S R F Tk B 140 K/54F £ 4
#4235 ) 40 min
FERLE 2013 HUT  RFA 20(%k)  EBFHEAEH85%VO,,, ;B3 FikF], 5 12 hEREEE
174 K/ 5%
MICT RFEA  20(k)  E3HIRE A 40%~60% VO, ;iE3s F 5 12
K F) 130~150 K/o5%F
M 2016 HIT  mAFA 18(%)  #KFESHS min( ZBHIKREF) & iz 3 12 T RIREE AR
), RIEAEFH T EL90% 0 K0 ik MG B H ik =85 B A
J¥35 %) 4 min,70% HR__ 3% &35 3) 3 min, & B.SEAEalE
44,4 RGHATS min #3235 3) B AR SR & R ) B
AR RFA 18(k)  BEEHE — 12
HeEZ ,F 2015 HIOT  mEA 200108, HEEEN% 6 4 BKREREEE
104)
MICT mFA  17(88, MMEREI% 6 4
94 )
HAF,F 2014 HIOT  MEA 10(&)  85% VO, #ik 200 m,455% VO, #ik 4 12 hE RS E LHA
100 m, &8 3 min, &£ 5 641 JE i B BB R R
AR RAFA 10(&)  BEEFHE 12
Zhang,%¥ 2015a HIT mFA  12(%)  vA85%~95%HR__3&& )% ,i55) 4 min & 3 12 HEALAGEHEE
4% 50%~60%HR  i5 ) 3 min; 4 4R 8 YN
7minVEH E) Bk, £ 5 448 VG Y A N
MICT mFA  12(&)  60%~70%HR #%:iz )33 min 3 12 SELE O AR K

‘max

JERG & G e E B
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EZ 3!
- N . N . FHIAE T e
BRE R o AH A% FHH % kA A EYSEREo
Zhang,% 2017 HIT mFA  15(%) HFAHFENI0%VO,, EFH4min, A8 FW4E3, 12 KT AFEHEEZ WG
3min(CREF)) A 1A, LA#AT, HEEF) /E8A4 B LA PRSI AT
FERE T 300 KJ B Ry i =g B2
MICT ARAEA  15(%)  FHFEAITEAC% VO, HE4iE3, AE 483, 12 HEHEEERGRER,
i B AL TR 300 KJ JE8 R4 AR JE R G I ) B
Kong,¥ 2016 HIT mMFA  13(%) 1 Monark LA & AT F 8478 si2 e 4 5 HEAFEHES A
12 st 8.4 —46932 5) 32 5) 20 min B4 Hih =85 B e
MICT mMAFA  13(%) 428 Monark LA F AT £ B 4475 4 5 BB HEEEGRE
40 min 4932 3) 3% L 4 60%~80% VO, B AR BN 6 e ] B2
35 )
Kong,%¥ 2016 HIT mAFA  10(%) 424 Monark L& & AT 5478 siE %) 4 5 HhELGBRHEE KR
Fo 12 sHR B A — 64935 3,35 3) 20 min A JEER PRSI AT
MICT A4A  8(k) 120 Monark R A7 % A/t A kit ir 5 4 s ATREW Hin =6 A2
#-40 min #5932 3% % 65% VO, #9iEF BV BE % 5 R G I B A
AR N8R 6 M ) B
Sijie, % 2012 HIT &FA  17(3%) 10 min #F 5 (124 1%50) 43 min 89 5 12 T ez
85% VO, #13%& FEiE 3h, [958k 3 min(50%
VO, . GE3) A 148, TR AT S, Atk
JB. 5 min, K35 3 42 min
MICT mAFA  16(%) 10 min# F & (1 A R #) 42 10 min 89 5 12
50% VO, 3 FiE 3, 44K 8 S min, &
JR3iZF) 55 min
AP 2014 HIT HF 300205, 50% VO, 3850 5% JE 46, e beit & ik 3] 2 12 HELGBRHEE

10%)  90%~95%HR, , % 60 s, & JG Bk 5] A
Bk AR AR I min A I A A B R 1A

fees b =85 e

B sEEEGEE

60 s M ARIBAT 1 A =4 B AR LR & G A ] B
MICT &4 300225, 80%VO,,, s&EIE%, 43 WHHn 10 min i& 2 12
8%) BT, AE|RJE 3 WIES) K A4 %] 60 min
25 R
BRE,E 2017 MICT H4%F 16(RAH) 75 5% 50 H A5 3 (305 B 3 25 % 5 9 hE AGIEHEE K
RIBFF) 54T cH b =8 B e
HIOT  F24 19CRHAH) 80%~90%HR  H4T3 min s &35 3), & 5 9 HE.HEEEARE

J& 50%~60% 3% K s #3525 7 min, £ 3h 6
28, 4R 4019 % 6~8 min( Z A4k 8 )
MICT &4 6(K#H) 60%~70%HR  Z3)30 min 3 8

8% KRG &G e B B

EE,E 2012 RE &Y IEHEE AR

HUT #H4% 6(kMA) 85%~95%HR,, #4720s, X G kizE AL 3 SR Ll N RL N NS
ik BIES AR 10s A 1 A @A, RAKE BB HE A& N2E
1 min AT 1A @4 B AR G @ Ao ) B
IMETF S 2016 MICT H24%  20(8)  40%HR,, #47%. & i3 3) 40 min 3 6 KhELLEHEE K
HOT  H0%  200%)  buA3%/%90%~95%HR i3 4 min, 54 3 6 JEEE Hm =8 A2
H VL 10%HR,, 355 4 min, 4 4L, 1L Bk oy BEENGE Y & S) Lyt
2 min B MK E e R G 2 B B
S FEYVE 2008) BEESHE 3 6
3w, % 2015 MICT HJ94%  15(%)  60%HR 123 3 8 RE RAEAE H =8
HIT HF54%  15(F) (REBEEEHEF L OGAFERLT 3 8§ BB HELEARE
B EVE L 15(B) AFEESE 3 8 B AKE RS A2 E B

24 THMER
2.4.1 HIUT 5 MICT s{1R & W T 2
JEA T 45 R B R, HINT AT MICT X 44 5 - i 2% SR 11

~0.11, 0.25), P=0(P=0.92) , it W 7E 4K B T PR B 7 1 A
Mizsh A E LR EEER, AERAME SERTA
ST g BAHE (- 4) .

WMD 43 ] 4 5.38 (95%CI=4.90, 5.86) A1 4.00 (95%CI=2.60 ,
5.40) , P4y )9 21% (P=0.22) F1 25% (P=0.18) , % 5 ¥4 .
BT 5 3, HIT AMICT n] LA 285 9 AIG ke 25l e o 2
HARE . HIT 5 MICT F Fl 28R (1) SMD 24 0.07 (95%Cl=

2.42 HIT 5 MICT *f fh fg 4 & 89 F 7 2 £
T M 45 B L, HIDT A MICT 6 44 B 45 2 T 39 2 SR
K WMD 43 5l 24 0.80 (95%CI=0.55, 1.05) 1 0.69 (95%CI=
0.48,0.90) , P 43 5l N 35% (P=0.10) F1 18% (P=0.26) , 2% &
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WHEA Gt % 55 X, HIIT A1 MICT 7] LU 2% B4 i 48 7 B
BEHBF A& R . HOT 5 MICT T 2R #9 SMD 5 0.12
(95%CI=-0.08 ,0.32) , P=0%(P=0.97) , ¥t W] £ 4K fIg & & T

TR T7 0 P A S B 77 3R T 3 22 5 HLAE O A
> B ZH o3 B b 45 R A R (B 5D .

Random s o scion i) [
a—

Blinding or participants and personnel (performance bias) - |

Blinding of outcome assessment (detection bias) _

ol o o iontie) [
selctve g g | ]
ot [

0% 25% 50% 75%  100%

[ Low risk of bias

[CJunciear risk of bias

[l High risk of bias

2 MNTRIEEXE
Figure 2. Risk of Bias Chart of Included Studies
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2.4.3 HIT 5§ MICT x4 fig Bir # F 3% &

TG TS5 R R - DHIT 5 MICT W F iz 2)) 77 303 v]
5225 ek /b B3 R R B W T AR [HIT (SMD=0.62, 95%Cl :
0.25~1.00) , MICT (SMD=0.60, 95%CI: 0.22~0.97) 1.
P B AE W T AR CHIIT (SMD=0.67, 95%CI: 0.29~1.05) ,
MICT (SMD=0.63 , 95%CI : 0.25~1.01) 1 H1 4> £ I JIj /i &
[HIIT (SMD=0.77, 95%CI: 0.21~1.32) , MICT (SMD=0.46,
95%CI: 0.11~0.82) ] 2) iX & 25 BAVAE it N b I IR =
S T AE 7 /D 4 o 4 BN B3 3) 78 Ik A A IR 1 RUR
i, HOIT 5 MICT W f iz 3h 77 0 % 7 & & W %
F(FRD,

2.4.4 HIT 5 MICT x{f i fly 6 47 B9 T 2 R

B IFRNAE S5 BB R - DHIT 5 MICT B FEzsh 7 X
e AR 0L V0 E ] I 79 280 R O THD ¥ B A g i B CLHIT
(SMD=0.52,95%CI: 0.24~0.80) , MICT (SMD=0.59, 95%ClI :
0.16~1.01) 1, ¥ I 47 &4 B AR AIK %5 % ig £& (=1 [HIIT (SMD=
0.84,95%CI: 0.55~1.12) , MICT (SMD=0.72, 95%CI : 0.44~
1.00) 1, {B 5 1w % H 3 = Mg (¥ ¥ B [HIIT (SMD=0.24,
95%CI: 0.03~0.51) , MICT (SMD=0.16, 95%CI: —0.14~
LoD 10 & % J% Jls &2 A 19 ¥k & [HUT (SMD=-0.01,

50

Risk of Bias Summary of Included Studies

95%CI: —0.28~0.26) , MICT (SMD=-0.01, 95%CI: —0.28~
0.26) 1351V S5 25 I SA 1 - 2) 6 P ARG 1L AR 8 #2855 T
HIT 5 MICT P # (a3 A 538 1 200 (£ 3D .

3 it

HEZ AL E LT ERS T BEEK, P E AW
5435 3 7 AR IR PR AR e, B S S E
JIE JrE 0 N B 40 & B3l 3 K (Popkin, 2014 5 Zhang et al.,
2012) o JE Bk B 2 B L LR 10 2R PR PR ek O 97 R
WY BT 5 AN R AE 1 XU RS B8 7 (Hu et al., 20125 Lee et al.,
2000 Stoll, 20000 o Kbk, 42 fil] A\ FH %) 1E &5 44 B 38 Jin Fl &%
ity FES P N 9 S i 877 9 s R A e AT AR T S A O
B HIIT PR J I ) e 803 10 R ME A 1 2 4621818 AR
& G2 [ MICT , B9 HE N 8 1) 32 3l s IE 77 X
3.1 HIT# MICT FFHT /6 ¥ B A B E F ik 5 60 H vk

B RAE JIE RN B I8 20 A CR AN [N %
B, K 12 J3 RO A HIT 1 2506 25 2 18 R4 IR 5 1
R A A 5 35 0 S (Maillard et al., 2018) , BV K IS} 1] 1)
HITT X 2 JPE A 10 Tl 8O T 4, 1 5 AR S0 2 i — 3.
AL IE A M 5 B R, HIDT AT MICT # fiz 2h 5 200 B
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e IR IR TR PR A R 2D A ) 4 S R T 3 RO X al., 1986) . Krustrup 45 (2004a) §F 5 K 3L, P9 10k fIg 105 1 )L
NARAS R B AL IR B — & 8. ML 0T 5 R B, A BRI R TR EE 2 o B LA, HITT X P g i 1
HUT &35 , kW LR B RZ KK 23 DR AR WA BRI T T ARG - AHT 78R W], HIIT A MICT X 5
JU5 28 2R A AL I T R T LA Ty i B3 SZARAE MR T 414 BT I 7+ P B s 0 4 B IR I ) 9 2 3578 20 OTR RO |
V2 43 A 1 5 Ho At 20 21 R (Collins et al. , 2001 ; Crampes et WA 25, ] R -

A Pre Post Mean Difference Mean Difference
_ Study ot Mean SO Yotal Mean  SD Total Weight IV, Fixed, 85% €I IV, Fixed, 854 1
544 iEiE A
Kong 2016 691 85 13 B8F 83 13 04% 060783663 R
Kong? 2016 683 B8 10 B 84 10 04% -OF0LES0,Ta0] ———
Sijie 2012 AT TS5 AT 673 747 10%  6.2001.3211.08)
Zhang 2015 G664 93 1 612 84 12 05% 532001891229 =
ZThangZ? 2017 673 61 16 B4 6 15 12% 33011.03,763) T
FEAR 2018 6552 912 20 G024 25 20 06% 5.28[011,10867 [
BT 2015 8GEB 130t 37 7OF9 1146 37 0% 6.89[1.081270)
#2004 73BT 423 10 8591 352 10 20% 78B[4.5511.37) ——
HIE 2016 TS 78 18 692 87 18 08% 6.40[0.97,1183 —
B iRt 2016 BB 01 1T BS54 B2 17 O7% 44011421022 7l
FERI 2013 65 37 11 Bf T2 11 10% -16016.33 318 ——
Subtotal (95% CI) 180 180 04%  457[3.00,6.14] <>
Haterogeneity Chi®= 15.81 4= 10 (= 011} >= 37%
Tiest for overadl effect Z= 5,72 (2« 0.00001)
5.1.2 WA
2015 4483 934 6 4637 893 6 02% -144[11.78,890)
IHRF 2016 792 68 20 M2 75 20 1% 500[0.53,947) R
HFEET 2014 S66 149 36 511 D49 36 87 7%  550(4.09, 601 [ |
BORE 2017 7783 852 10 7265 748 10 O5% 51801731209 e
B3 2015 782 58 15 T48 B3 15 1%  4.400019,899 1
Sultotal (95% C1) a7 87 906%  546[4.96 597) +
Heterogenei Ghi== 1.99.f= 4 (/= 0741, = 0%
Test for gveradl eflect Z= 21,24 (P« 0.00001)
Total {95% C1j 267 267 100.0%  5.38]4.90, 586 +
Helerogenelty. Ghi== 18.93.f= 15 (P= 0.2250= 11% a0 5 —h
Pre-training  Postiralning
B Pre Post Mean Di Mean Difference
tal Mean I in 1 IV, Randam, 95% €1

Kong 2016 691 45 13 897 93 13  34% -0D60}783,683

Kong2 2016 683 89 10 60 88 10 29% -0.70[-850,7.10]
Sijie 2012 T3F TS5 1T 675 T 1T B6% B20(1.32,11.08
Zhang 2015 664 93 12 612 84 12 35% 5.2001.89,1239
Znang: 27 673 B 15 54 6 15 80% 330 [1.03, 763
FERE 2016 6552 912 20 6034 835 20 S56% S528(0.11,1087)
R 2015 9211 13898 37 B408 110 37  48%  £03{2.11,1395
AR 2016 628 a1 17 654 82 1T 49% 44001421027
FERAI 2013 65 3T 1" 81 T2 11 68% -16016.38318
Saihitetal (95% C1) 152 152 46.6% 3.44[1.23, 5.85]

Heteragenelty Tau®= 2.99; Chi*= 10.88,¢f= 8 (= 0.29) J°= 28%
Test for overall effect Z= 3,05 (/= 0.002)

6.2.2 P

il 2015 4616 571 6 4872 61 & 39% 2561025413
i 2016 788 77 20 732 73 0 7.2% 6701051035
AHET 2014 565 135 34 519 038 34 334%  4B0(413,507
BER 2017 7813 062 10 T265 858 10 28% 5481251,1347
BER 2015 786 TS5 15 712 BT 15 B.2%  G4O[I.31,11.49
Subtotal (95% C1) 85 85 534%  4.50([2.70,6.30]

Heterogenelty Tau®=1.23, Chi*= 514,qf= 4 (F= 0.7, /= 22%
Test for overall effect 2= 4.89 ( < 000001}

Total (95% C1) 237 237 100.0% 400260, 5.40] >
Hieterogenity Tau®= 1,46, Chi= 17.40,f= 13 (= 0,18y, /= 25% g - -
Pra-training  Postiraining

O i MICT Stel. Moan Dilforence Std. Mean Difference

Shushy o8 St Joh] il M il st e, 0% 1 Y, Figed, 95% C

112 |IEA

Kiong 2018 DB 132943 13 1.2 1498 13 53%  -D12H089,065 T

Kong? 2018 ST 125884 10 0.9 1075 & 18% -0.12 11,06, 0.81)

Sijge 2012 8.2 102591 1r 44 12.7e88 16 B7% 0151053, 084| 1

Znang 2015 52 12532 17 45 8417 12 49% 0.06 |0.74, 0 98] c—

Znang2 2017 33 85561 15 34 10 15 B1% <001 FOTI,07Y) _—

AT 2018 538 122079 20 443 B35 10 8I% 0.08 }-0.54, 0.70] —

HiRA 2015 B8O 180226 37 803 183589 37 151%  -0.0610.52,039) ——

iR 201 44 122493 17 A6 131N 17 68% -0.10 0,77, 0.57) —r—

FFEFH 2013 62 10250 30 44 127088 20 832% 0.5 +0.47,0.77] —_—

Sublotal (95% C1) 161 158 65.1%  0.01[.0.21,023] -

Heterogenait ChF = 0.82,df= 8 (= 1.003, 2= 0%

Test for overall affect = 006 (/"= 0.95)

703 HbE

2IE 2015 -144 12922 6 -256 B3622 6 25% 009 H1.04,1.23)

i 2018 5100911 20 57 106105 20 82%  -0.07 069,055 —_—

REA 2014 55 15684 3B 46 14023 36 141% 080[0.13,107) —_—

{BRG 2017 516 111418 10 548 1289 10 41%  -0.02}0.00, 085 —

¥R 2015 44 00786 15 B4 100580 15 61%  -0.201002,051 —te

Sublotal (35% C1) ar B Mo 0,191-0,11, 0.49] i

Heterogeneity: Chi*= 4,93,/ 4 (F= 0.29), = 19%

Test for overall efect 2= 137 (P=0.20)

Tatal (05% C1} 218 245 100.0% 0.07 [-0.11, 0.25] ?

Heteroganaity ChP = 6.73,cf= 13 (= 0.92) /= 0% R P a5 H

HIT WCT

4 HIT 5 MICT SEEFHRIR LR E
Figure 4. Forest Map of Comparison of the Intervention Effects of HIIT and MICT on Weight

HIIT %F & /b & 5 BMI . 44 fI5 25 2 A0 8 i o8 /N 3 5 TR g 0 98 D 37 880 AR AR SC g N B LA D R
7 X (Costigan et al.,2015) , {H 3 A B 36 £ B ] 7 S0 & &% FON R H A I, T B LS I PR T .
W AME . HIIT A MICT X o [ 5 /b S5 R 5 L 44 I &5 s A 3.2 HIT A= MICT -FIRET /)5 3¢ W B AFE 5 AR 69 % vk
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A Pre Post Stel. Mean Difference Stil. Mean Difference
i V. R H m, S
4057 4.03 20 3655 432 8% 0.94 [0.28, 1.60 =
3318 424 17T 1818 543 1T 80% 0.80(0.10, 1.50 T
423 34 18 3813 4 18 T9% 1.11 (.40, 1.81] —t—
31.05 374 10 282 281 10 56% 0.85 [-0.08,1.77)
3852 541 7 33 B 37T 12.3% 0.67 [0.20,1.14] T———
Zhang? 2017 381 23 15 358 2 15 T0% 1.1310.35,1.91) ——
Zhang 2015 313 36 12 B2 38 12 63% 0.80 -0.04, 163 =
Sijle 2012 4057 403 1T 3655 432 1T T8% 0.94 [0.23,1 65 —
Kong2 2016 37 48 10 374 56 10 59% 013 10,074 T
Kong 2016 352 4 13 354 34 13 T1% -0.05 F0.82, 0.73) .| T
Subtotal (95% CI) 169 169 76.3% 0.73 [0.48, 0.97] *
Heterogeneity, Taw® = 0,02, Ch*= 10.67,df= 8 (P= 0.30),/ = 16%
Testfor overall efflect Z= 579 ( M= 0.00001)
5.3.3 ¥
3 2015 88 39 15 224 317 15 63% 1.64 [0.90, 2.48) —
TEEL 2017 3614 411 10 3202 338 10 5.3% 1.05 (010, 2.00) o
Hig= 2018 278 a9 0 224 35 20 83% 1.24 [0.56,1.93] -
=E 015 2118 241 6 21.65 1.14 6 40% -023F1.37,091] T =
Subtotal (95% CI) 51 51 23.7% 1.0110.34, 1.69] -
Heterogeneity. Tau® = 0,27, Chi*= 7.00, df= 3 (= 0.07),[*= 57%
Testfor overall efflect Z= 293 (F=0.003)
Total (95% CI) 220 220 100.0% 0.80 [0.55, 1.05] *
Heterogeneity Tau®= 0.08; ChP= 1887, df= 13 (P=0.10) /= 35% _=2 "‘ i :"‘,
Pra-training  Posttraining
B Pre Post Stel. Mean Difference Std. Mean Difference
1w " IV, Fixed, 95% C1 1V, Fixed, 95% C1
Kong 2016 352 4 13 354 34 13 T4% -0.05 F0.82,0.73) Ea
Kong2 2016 3BT 48 10 374 56 10 57% -013R1.0, 078 —
Sijie 2012 4057 403 17 3655 432 17 B6% 0.94 323,165 e
ZIhang 2015 33 38 12 282 38 12 6.2% 0.80 |-D.04, 1.63) b
Zhang? 1017 3|1 23 15 3586 2 15 T1% 1.13[00.35,1.91]
w25 3884 554 37 3465 631 37 197% 0.70 [0.23,1.17) i il
EigE 2016 3318 424 17 20818 543 1T  88% 0.80[0.10, 1,50] e
FERI2013 4057 403 20 3655 432 20 104% 0,84 (0,29, 1.60) S
Sublotal (95% C1) 141 141 73% 0.68 [0.44, 0.93] >
Heterogeneity Chi®= 9.34,df= 7 (P= 0.23)./°= 25%
Tastfor overall effect: 2= 551 ( 2= 0.00001)
6.4.3 #b i
£1¥ 2015 2272 3463 6 2359 243 6 34% -0.26 {-1.40, 0.88)
WiEF 2016 B7 51 20 232 41 10 106% 0.74[0.10,1.38] s
EPEY 2017 3664 407 10 3162 339 10 45% 1.280.30, 2.27) —
P3N 2015 65 42 15 231 43 15 T78% 0.78(0.03,1.52)
Subtotal (95% CI) 51 51 263% 0.72 [0.31, 1.12] -
Heterogeneity Chi*= 4 14,df= 3 (P= 0.25)./°= 17%
Testfor oversll effect: Z= 345 (= 0.0008)
Total (95% CI) 102 192 100.0% 0,69 [0.48, 0.90] &
Heterogeneity: Chi*=13.50,df= 11 (P=0.26),/ = 18% 3 + + i
Pre-training  Posktraining
C HET MICT Std. Mean Differ ence St Mean Difference
o1 ! = 95% CI IV, Finod, 85% CI
EXLX]
Kong 2016 0.2 52496 13 1.2 40804 13 68% -0.29 F1.06, 0.49) —
KongZ 2016 0.7 T.3756 10 -08 49678 8 & 0.03 F0.90,0.96) F -
Sijle 2012 402 59079 17 215 5806 16 #6% 0.31 F0.38, 1.00) 1
Zhang 1015 31 53076 12 28 33841 12 63% 007 p0.74,0.87] | —r
Inang2 2017 25 3048 15 24 3146 15 TO% 0.03}0.68,0.75)
WS 2015 422 87756 3T 410 83966 3T 198% 0,00 F0.45,0.48) ——
Eia 2016 4 68892 17 362 6197 17 90% 006 062,073 S e i —
FEM 2013 402 59076 20 215 58061 0 104% 0.3 F0.31,0.94) B R —
Subtotal (95% C1) i 138 734% 0.07-0.16, 0.31] e
Heterogenay. Chi*= 1.98.df= 7 (M= 0.96),/°= 0%
Testfor overall efect Z= 061 (P=0.54)
7.3.3 H b
£ 25 047 2666 6 -087 43681 B 32% 0.10F1.03,1.23)
Wil 2016 64 BONT 20 35 6543 20 105% 0300.32,002) e —
o207 412 53278 10 502 52968 10 53% -0.16F1.04,0.72) —
I 2015 B4 53757 15 34 B0I0B 15 7% 0.5140.22,1.24) =1
Subtotal (95% CI) 51 51 266% 0.24(-0.15, 0.64] -
Heterogenelly, Chi*= 1.43,4f= 3 (P= 0.70),/%= 0%
Testfor overall effact Z=1.22 (P=022)
Total (95% C1) 192 189 100.0% 0.12-0.08,0.32] ?
Helerogenefty, Chi*= 385,df= 11 (P=0.07),/ = 0% .1 -n=5 3 n¢5 .
HHT MICT

5 HIT 5 MICT 345 & 8 FHBUR L B AR M E
Figure S. Forest Map of Comparison of the Intervention Effects of HIT and MICT on Body Fat Content

JEL e 8 2 A I SR . HIOT M0 3 O A IR
B L F 9k 20 o4 i 7 2 A AL AR L PR & o 3
R (Gist et al., 2014) . & 7] LA RIS & 4 FATP-1 Fil FAS
(R 7K, 3K 7 F -5 05 I R 1) R SO B DR BBk (Krus-
trup et al., 2004b) ; 1 ] LA i) 1L 9 i E0G 26 6 A, T IR 196
FKF Re Tl 11 2Y 08 PR 5 A et o 08 1D K e T IR PR
I BUE PRI B0 BN K 38 RE AN 5% 1Y) 75 77 (McPherron
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etal.,2013; Yang,2014) . X # 5K B HIT A BT A A4 A5 i
& i AR o HIIT A A L 6 186 32 7K1, 1 PR 35 1%
123 7 2R] LTI B U R R AR . B AT R, IR
B 2 0 M g AT 25 BL B % (Gardner et al., 19955 Lu et
al., 2008 ; Meyer et al., 2012) . &I E 23 A 8 T %
ATV ] e ety = R R %85 52 I 2 1 R KT B2 s v
15 % 2 R B A I 7K °F (Burgomaster et al. , 2008 ; Moholdt et
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al.,2012) . 24 1 If Jg 55 55 62 33t A P G I 90 6 R0 BAAIG i
FHoOIME R A B . A SCIusHr 45 B EoR , HIT
MICT # F iz 3l 77 SOk B AR A AR M 28 2 0940 5% 5 Mg 2R

F R JE A 00 R P A B S B 2 AR .
IR b, 22 5% I B BB 3 3047 RE T 52 1 HILT R MICT iz 8l
DL B 3 e 1 g 7K T

&2 HUTHMICT X BES AL ABHEIENBIERH & B8
Table 2 Combined Effects of HIIT and MICT on Fat Measurement Indexes in Overweight or Obese People before and After Intervention

- s BA FIHF G o

T KX fig o ) & 38 47 EFYn SMD EPyn D bY ok a P/%
HUT F#A & W3R AT s dar 3 0.62(0.20,1.03)" 1 0.64(-0.26,1.55)  0.62(0.25,1.00)" 0
LR PR Fo v AR 3 0.63(0.22,1.05)" 1 0.89(-0.04,1.82)  0.67(0.29,1.05)" 0
LR EE 6 0.56(0.11,1.00)" 1 2.15(1.23,3.07)  0.77(0.21,1.32) 69
MICT FHa7/& M3 T 8 @i 3 0.62(0.20,1.03)" 1 0.49(-0.40,1.39)  0.60(0.22,0.97) 0
TR PO R P s o AR 3 0.63(0.22,1.05)" 1 0.62(-0.28,1.52)  0.63(0.25,1.01) 0
LG EE 4 0.33(-0.07,0.74) 1 0.92(0.16,1.68)"  0.46(0.11,0.82)" 42
HOT 5 MICT L3R T Rg Ry @ 4R 3 0.18(-0.23,0.58) 1 0.08(-0.79,0.96)  0.16(-0.21,0.53) 0
2 L3R Y RS o AR 3 0.16(-0.25,0.56) 1 0.19(-0.69,1.07)  0.16(-0.21,0.53) 0
Ay EE 3 -0.11(-0.57,0.35) 1 0.61(-0.12,1.35)  0.09(-0.03,0.48) 0

A ROR B4R AR AL HE (SMD) & A 95% 15 K 1A & 7, "P<0.05, T Fl,

%3 HIOTHMICT XBE B N BE ML AR EIEARN & H BN 2
Table 3 Combined Effects of HIIT and MICT on Lipid Indexes in Overweight or Obese People before and After Intervention

Ty X Ao JI§ 38 AR - A - LEA B Yk 2 Pl%
Lk SMD Lk SMD

HIT F##)6  Hib =8 4 0.31(-0.05,0.66) 2 0.14(-0.26,0.55)  0.24(-0.03,0.51) 0
A ] B 4 0.76(0.39,1.13)° 2 0.22(-0.19,0.64)  0.52(0.24,0.80)" 55
BEENEG 4 0.08(-0.28,0.44) 2 -0.13(-0.54,0.28)  -0.01(-0.28,0.26) 44
KBNS 4 0.57(0.20,0.93)° 2 1.25(0.80,1.70)°  0.84(0.55,1.12)° 47
MICT F#i7/6 ik =g 4 0.15(-0.34,0.65) 2 0.12(-0.30,0.54)  0.16(-0.14,1.01) 16
Al B B 4 0.68(0.16,1.21)° 2 0.45(-0.41,1.32)  0.59(0.16,1.01)° 54
HEBENEG 4 0.09(-0.47,0.65) 2 -0.10(-0.51,032)  0.02(-0.34,0.37) 36
KBNS 4 0.54(0.18,0.90)° 2 0.99(0.54,1.43)°  0.72(0.44,1.00)" 37
HIT5MICT b =8 4 0.07(-0.28,0.42) 2 0.00(-0.41,041)  0.04(-0.23,0.31) 0
sz fe ) 8% 4 0.21(-0.18,0.60) 2 -0.05(-0.46,036)  0.10(-0.17,0.37) 0
HEBENEG 4 -0.10(-0.45,0.25) 2 -0.05(-0.46,037)  -0.08(-0.34,0.19) 0
KBRS 4 0.01(-0.34,0.36) 2 0.07(-0.35,0.48)  0.03(-0.24,0.30) 0

3.3 HIT A= MICT A &b B % AP iR

JIES TRk N 2R AT 32 20 14 I T R AT KT IR, 7 R A
&% NI Mz et AT T 218
PRSI W2 M B 2 A I % i B Wi o IS Ty B8 AN 4 L B
BRAA S, T IR BE L B AT 7 7 S i AR g 2 i
T IEVE TR A2 TR i 0 5 R B H IR R A . HIIT A1
MICT W F3z 3 Jj 2UAE CF 7640 B 7R H R 4P 10 22 4
P, R DL R8T N BE BB 0 i Ty 8 AT AU
WP BB IR AR W B & (De Nardi et al., 2018 ; Gomes et al. ,
2018 ; Hannan et al., 2018) o A< 3 AT 48 45 SC ik v 52 il # 7
rh iR R AN PR R /Dt D0 TET S B HIIT A0 MICT 7E
] IR JHE AT o 1 T AT
3.4 AEgEFRHE

DA RR T2 TF R R 5300k, RN

KRR SR < 2) 99 A\ SCHR o HIT A1 MICT [ T 13
07 UG SR Fe AR R i E o BRI R T RN T R S
B4 B A« 3) AN I FE T AUA 2> BOuE 5T g 3 U5 %
RN = S = S A e AN S AV C RPN
B, 58 K26 23 77 A A 1 4) T SRR RN N B, AN 46
of S5 S B VT A b oA e A R, T VR R AR I S R
SRR . KRB AEAE Lok J5 BRI, A5 AR TR 43 47 R e iR B4
BIF 50 A B /N DA Bt X PR A AN, — s R b A o
S Y HIIT AT MICT 3o AT JiE A HE 0 52

4 g
F-#79.6 A (3 R/ LA ED I VO, A 85%~95% I HIT
FIT40%~70% (1) MICT X B A% v [ 8 25 5 AE B N 1) 44
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