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Meta-Analysis of the Effect of Short-Term Sprint Interval Training on Maximal Oxygen
Uptake in Normal Healthy People

GUO Chenggen, ZHOU Aiguo®

(Beijing Sport University, Beijing 100084, China)

Abstract: Objective: To Explore the effect of short-term sprint interval training (SIT)on maximal
oxygen (VOuma) uptake in normal healthy people. Method.By searching for databases such as
PubMed, Web of Science, CNKI, etc, we found the effect of SIT on \'/Omx in normal healthy peo-
ple in randomized controlled trial (RCT). After including and excluding criteria, we have screened
literature, extracted data, and evaluated the methodological quality of the chosen literature. After
that, meta-analysis of outcome indicators of the chosen literature has been done via Review Manag-
er 5.3. The results of meta-analysis showed that SIT improved the \./OZmax better than the CON group,
and the sub-group analysis showed that compared with the no intervention group, SIT had a signifi-
cant effect on the improvement of \'/Omx after 2~10 weeks intervention . Compared with ET, there
was no statistical difference (P>0.05) in VO, improved by SIT between 2~4 weeks intervention
and 6~8 weeks intervention; and the effect of 10 weeks SIT intervention was better than ET group.
Conclusion; SIT can increase \'/Ozrmx in normal healthy people. Compared with ET, SIT can be used
as an alternative training because the SIT intervention effects are the same between 2~4 weeks and
6~8 weeks; and 10 weeks intervention effect of SIT is better than ET. However, due to the lack of
relevant research and low evaluation of methodological quality, the effect of 10-week intervention
still needs further research and verification.
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3 iFieaH

ARk T8t = R 08 10z Sl g s fRp e
IT 58 AR F 5 B & A U 2507 35, SIT /B HINT
B —FoRT AL AR B Tz B O, AT HNT,
SIT B A E R o B R, R g LI 2R B
“all out™ (4= J whofi] ), [a] #K B} 6] 38 0 78 40, — M L
14 f5 30 s:4 min®®) 45 Yl 2 vl 4~6 Yk B A
15 min A5 FR B B[R] AT DLHERAS BRAE () RCR B2 4 i
FEUERA SIT XF00 fifi i RE 5 LA 7% & 19 38 7E 52 i v] B
TN R SR FSIT Y ETATsY R
2___4 FEJ [13,15,22,26,28] L:j 6____8 FEJ [14,18,23-25,29] , 10 J%_J [21,27]& u J:
XD, AT IA R R A Y SIT B9 8 AR T
e -5 JR K e e e

Meta 73 M 46 3R ok, 5 CON A, 2~4 [ .6~
8 J& SIT Yl % , VO M2 TN S 35 510 ) SIT W

Sport Science Research

2 VO IR THRCR AR B35 (H 1 T2 & R A A
KSCHR VA SAEA T B AN 4 I il — 25 9T E I
i JE 9 7 1, Bailey 45 ik 8 4 fi B & 4 # AF
Wingate U) % A 174 L UL A Bk 7.5%0BH 1 1E N
T, 21 HAT T 4 1k 30 s B9 w0 2k, K B ] Bk
A4 min, B 3,2 SIT J5 4558 BoRL80a e
ZARH 1 VO FHIHET; 7.14%12) Bayati 253l 8 4
@R B AR R E 2 L T 7 4 4 SIT I
g FHrh il G B 30 5.4 min, BIRIEE S 6 K
w25 R R SR RS 2 3 VO TR T
9.64%11 . Songsorn 451l 15 44 >4 b il B 5 e B 4 e
ZREAEIRATE LA S IRE 7.5%8F ) it
FUEAT T 4 R BRI 3 KA whafil I 25, HLUI0 SR B L
9 30 s:4 min, 45 54 R LT AR VO -4
LT} 8.70%® Sousa %1l 26 44 {d K2 B AT T 2
J& SIT, HoIl 25 18] 8K L oA 30 s:4 min, 45 3 i /R 5256
5 2 % VO T I 42T+ 10.47% ) Rebecca %
il 10 44 fa bR 53 Lo K A e BB HL 13647 T 6 JE o
F Sk , HoUI 2k ) BR L R 30 s:4 min, 45 28 g RS2
Hi /5 2 18 VO T2 T} 11.54%) Kirsten %3l
10 44 felt B 5 1 4o v 22 3 7 Wingate T 2% [ 47 42
PEAT w2k, Hod 1~2 JE ol 4 vk, 3~4 JE vl 5
W ,5~6 J& vhifil 6 vk, It 6 JA, A 3 vk, Hl R inlak
He 2k 30 s:4 min, 45 5 R SLR S 52 R E VO T
B4 T 73208, Jordan % il 10 44 f B 53 ¢ k2 Ak
PEAT T 6 BRIk, ) 3 vk, HUIZRmE N
30 s:4 min, 25 5 575 S RIS 5238 VO FHI 3R
T+ 5.52%21, Sokmen %l 20 44 fil e 53 % A1 4 v 52
IR H VAT H G A 50 m B A ol 2, TR1ER 3 min,
BJE 3 IR RS T 10 L 45 BRI TS 2 iR E
VO F-HHE T 15.55%2, 25 | fif ik, 2~4 & 5 6~8
J& SIT YIZ5, VO 3 FF R 82, V-394 T 45 31
k1 8.08% 5 10.25% , {H I & #H Lt , T i J& 1] < i Xt
VO ST AR AR ELER, K RERS
Burgomaster £ fff 5 F A< —3, 10 JA SIT 1% , VO
S 4R TE R 12.33% , AH SRR AR A 45 AT adE —
AAIE B s

Meta /> Hr &t S 7R, 5 ET AL, 2~4 & .6-~8
JE SIT Y25, VO ey (1942 FH AR A 16 35 25 575 10
J& SIT Ik, T ET 4. Kirsten 2531 10 & fd 5
P2 52 103 7E Wingate D78 3 47 42 8647 vhoil il
g5, Y Zk1E) B L 30 s:4 min, 10 4% 52k # L) 65%
VO HE4T ET Y145, #4240 min, 6 J& 5 2K % 52
B FT T VO T 1943 BT 7.320 50 9.76% , 45
R W E AN TE B M 22 5 U1 Rebecca %5 il 10

i
=
Iiﬁ
i
>
=
B
T,




5]
=
Isﬁ
n
>
=
)
T

FH o ) I8 BR AN 2B 4 RABE R KR A E ) Meta 547 g

ZAg R KRB B EAT T 6 A I BR LA
30 s:4 min B Wil ET 446 BB ML | EAT 65%
VO I LT 73025, 1~2 J& 30 min,3~4 J& 45 min,
5~6 J& 60 min, 6 J&J5 321X % LRI VO 143
ST 11.54% 01 12.50% @, Rudarli %51l 8 4 fid
B K 2= A FE Monark T % A 47 4 4T T 8
SIT Y%k, Hdr il Zla] @k bk o 30 s:4 min ET 41
Monark 3% H 174 I Ll 60%VO0,m JE1T T 8 4 4,
it F7 91 2% ,8 J& U5 521K % SL B BT T VO F 4543 31
LT 7.0%F0 8.70% , 45 5 1w B A7 1E B 35 M 2%
5151 Sokmen A5l 20 44 {8 B B 1 A 2 M 2 i E
7 8 & A1 50 m B4 wh gl I 25, [ EK 3 min, 3t 10
i ET 24k 22 4 2 ik % UL 75% VO, 75 U1 % H
T8 kAT T 10 A &t 2, Hopar 4 4
AR5 4L 30 min, 5 J& A #5435 min, 8 J& A 4 i
40 min, 10 J& iGN 60 min, 10 &5 32 iR SL 5
AT IS VO V- 2343 5142 7+ 15.55% 1 8.65% , 4%
IR SIT 19 VO B FFRCRAE T ET 419, 25 1 i
. 5 ET ML, 2~4 & .6~8 J& SIT Il %k, VO 1Y
PR AT W 2 5 (P>0.05) ;10 J& SIT Y
Y5 0T ET 40,18 10 JAF WM CREAR R A | 45 547
Tt — I

SIT VER HIT 9 —Fpilll ZrabisX, I 2 B 4
HIT 5k, 336 AT 2 AT LA 46 30 390 P 4 725 VO
(OBILHR | A MBI 5 35 14182220360 ]\ 52 0] /O 1T PRI 22 114
K%, P SANEGE R b G0 RS R R T
P AR AR T8 AR, V Oy A T RE
ISBNAAR I A B B, 24 457 50 ok B RO (SIT)
A LAl UZTF 2k 55 4 1k 3 5 K S 12 fE e i P B
RN R4 AR ST VR e YO T (A 1 b RS PN 7 <)
SAMERE R G0, B A R AR R0R B R LA A R
g RN IG 0 AE BIOEE A LR AT 5 H R R AR A
H,O 1 77 7 40 300 P9 48 v 1 35 38 A B A9 o0 A AL
BE ., SRBRISAEBETT FPiA , X AR, Bk
IR T 2 532 S LA R Z | VO g (LR, 5]
MATTAE 4T % T 3RAS Y VO (HAEAR THEM & 15
FI ) VO ey (0, I, BTNy SIT W LALE S I ]
P LT 2 55 82 35 B B i 19 K -, HE 32 725 VOomae ET
BARAEAR R JE I P9 (2~4 J 5 6~8 JE) IRIRE &7 A=
FRARL B4 A B L, (HAR X T SIT, sk I 46 75 2 45
T R Bt A A R DR AR e R P (2~4 JH 5 68
J&),SIT 5 ET %A R H B EMHEN2ES ST
10 JA B BB AW ) T 10, Y AT S5 SCEkAE X A
B, AL 5 2k — A S AR T

AT R Z AL (D FER RS R B WA K

Sport Science Research

KFEWCHE, MBI R4 (2) RBFRNA
SIT 77 22 Y11 25 1) Bk He 30 s:4 min, % F oAt % 24 19
I 18] Bk 2R A T RES | 45 S (R 4, (5L U
Sy WTHR AR TN A ST, S 2 x4 Rk 4%
PR L, (3) AR IR F AR B X
TRAE AEMARD R SIT T B
AR, AE AR B S T R 22 AR ST SIT X T3
AR AR AR BT TIOR3 L, S R 25
) B L % 238 et e AR 1) B W), SIT X fekt g 3% 38 A
BES AR (R A T BURCR T L

4 Hig

SIT T 42 25 3% 3 g e A BE Vs A X T ET,
SIT 78 2~4 Ji 5 6~8 J& T B AHIE], nIAE R
RN, 10 J& T8, SIT TR T ET,HH T4
FMFFE e By g 2 TR B4, Itk 10 JA 7
RRAT T 2 — 2 55 BE

SE .

[1] Heidenreich P. A., Trogdon J. G., Khavjou O. A., et al.
Forecasting the Future of Cardiovascular Disease in the
United States[J]. Circulation, 2011, 123(8):933-944.

[2] Kahn R., Robertson R. M., Smith R., et al. The impact
of prevention on reducing the burden of cardiovascular
disease.[J]. Circulation, 2008, 118(5):576-589.

[3] Oxford University Press. Cardio Pulse Articles European
Cardiovascular Disease Statistics 4th edition 2012: Euro
Heart European Heart Journal Elite Reviewers of 2012
Top EHJ Editors 2012Highlights from European Society
of Cardiology Congress 2013[J]. Health Care Manage-
ment Science, 2013, 10(1):25-45.

[4] Sui X., Hooker S. P., Lee I., et al. A Prospective Study
of Cardiorespiratory Fitness and Risk of Type 2 Diabetes
in Women[J]. Diabetes Care, 2008, 31(3):550-555.

[5] Lamonte M. J., Barlow C. E., Jurca R., et al. Cardiores-
piratory fitness is inversely associated with the incidence
of metabolic syndrome: a prospective study of men and
women[J]. Circulation, 2005, 14(11):505-512.

[6] Campbell N., Correarotter R., Neal B., et al. New evi-
dence relating to the health impact of reducing salt intake
[J]. Nutrition Metabolism & Cardiovascular Diseases,
2011, 21(9):617-619.

[7]1 Heidenreich P. A., Trogdon J. G., Khavjou O. A., et al.
Forecasting the Future of Cardiovascular Disease in the
United States[J]. Circulation, 2011, 123(8):933-946.

[8] Peter H. B., W I, Chelsea B., %% £k i J5 X F B0



%A 2019 F40E E 11

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

IRy A SE N Ob- AT % [ HELPS 5 B 1%
[3]. L 5 F R 2= 244k, 2017,40(6):48-53.
Godin G., Desharnais R., Valois P., et al. Differences

in perceived barriers to exercise between high and low
intenders: Observations among different populations[J].
American Journal of Health Promotion, 2011, 8(4):279-
385.

Kimm S. Y., Glynn N. W., Mcmahon R. P., et al. Self-
perceived barriers to activity participation among seden-
tary adolescent girls[J]. Med. Sci. Sports Exerc., 2006,
38(3): 534-540.

Reichert F. F., Barros A. J. D., Domingues M. R., et al.
The role of perceived personal barriers to engagement in
leisure-time physical activity[J]. American Journal of
Public Health, 2007, 97(3):515-519.

Milanovic Z., Sporis G., Weston M. Effectiveness of
High-Intensity Interval Training (HIT) and Continuous
Endurance Training for \./OZmax Improvements: A System-
atic Review and Meta-Analysis of Controlled Trials[J].
Sports Medicine. 2015, 45(10):1469-1481.

Bayati M., Farzad B., Gharakhanlou R., et al. A practi-
cal model of low-volume high-intensity interval training
induces performance and metabolic adaptations that re-
semble ‘all-out' sprint interval training[J]. Journal of Sports
Science & Medicine, 2011, 10(3):571-576.

Trilk J. L., Singhal A., Bigelman K. A., et al. Effect of
sprint interval training on circulatory function during ex-
ercise in sedentary, overweight/obese women[J]. Euro-
pean Journal of Applied Physiology, 2011, 111(8):1591
-1597.

Zelt J., Hankinson P., Foster W., et al. Reducing the
volume of sprint interval training does not diminish max-
imal and submaximal performance gains in healthy men
[J]. European Journal of Applied Physiology, 2014, 114
(11):2427-2436.

Sandvei M., Jeppesen P. B., St?en L., et al. Sprint in-
terval running increases insulin sensitivity in young healthy
subjects[J]. Archives of Physiology And Biochemistry,
2012, 118(3): 139-147.

Kong Z., Sun S., Liu M., et al. Short-Term High-Inten-
sity Interval Training on Body Composition and Blood
Glucose in Overweight and Obese Young Women[J].
Journal of Diabetes Research, 2016, 2016 (40):2314-
2336.

Burgomaster K. A., Howarth K. R., Phillips S. M., et
al. Similar metabolic adaptations during exercise after
low volume sprint interval and traditional endurance
training in humans[J]. Journal of Physiology, 2008, 586

Sport Science Research

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

(1):151-160.

Laursen P. B., Jenkins D. G. The scientific basis for
high-intensity interval training: optimising training pro-
grammes and maximising performance in highly trained
endurance athletes[J]. Sports Medicine, 2002, 32(1):53-
73.

Higgins J., Green S. E. Cochrane Handbook for System-
atic Reviews of Interventions Version 5.1.0. The Cochrane
Collaboration (Eds)[J]. Naunyn-Schmiedebergs Archiv
fiir experimentelle Pathologie und Pharmakologie, 2011,
5(2):38-45.

Esfarjani F., Laursen P. B. Manipulating high-intensity
interval training: effects on \'/om, the lactate thresh-
old and 3000 m running performance in moderately trained
males[J]. Journal of Science & Medicine in Sport, 2007,
10(1):27-35.

Bailey S. J., Wilkerson D. P., Dimenna F. J., et al. In-
fluence of repeated sprint training on pulmonary O, up-
take and muscle deoxygenation kinetics in humans[J].
Journal of Applied Physiology, 2009, 106(6):1875.
Macpherson R. K., Hazell T. J., Olver T. D., et alR.
Run Sprint Interval Training Improves Aerobic Perfor-
mance but Not Maximal Cardiac Output[J]. Medicine &
Science In Sports & Exercise, 2010, 43(1):115-122.
Tanaka K., Mukai C., Matsuo T., et al. Effects of a Low-
Volume Aerobic-Type Interval Exercise on VO, and
Cardiac Mass[J]. Medicine & Science in Sports & Exer-
cise Official Journal of the American College of Sports
Medicine, 2014, 46(6):42-50.

Nalcakan G. R. The Effects of Sprint Interval vs. Con-
tinuous Endurance Training on Physiological And Metabol-
ic Adaptations in Young Healthy Adults[J]. Journal of
Human Kinetics, 2014, 44(30):97-109.

Songsorn P., Lambeth-Mansell A., Mair J. L., et al. Ex-
ercise training comprising of single 20-s cycle sprints
does not provide a sufficient stimulus for improving
maximal aerobic capacity in sedentary individuals[J].
European Journal of Applied Physiology, 2016, 116(8):
1511-1517.

Sokmen B., Witchey R. L., Adams G. M., et al. Effects
of Sprint Interval Training With Active Recovery vs.
Endurance Training on Aerobic and Anaerobic Power,
Muscular Strength, and Sprint Ability[J]. Journal of Strength
& Conditioning Research, 2018, 32(3):624.

Sousa A. F. D., Medeiros A. R., Flores S. B., et al.
Improvements in Attention and Cardiac Autonomic Mod-
ulation After a 2-Weeks Sprint Interval Training Program:
A Fidelity Approach[J]. Frontiers in Physiology, 2018,



]
=
!iﬁ
i
>
=
g
T

FH o ) I8 BR AN 2B 4 RABE R KR A E ) Meta 547 g

[29]

[30]

[31]

[32]

[33]

[34]

9(21):41-92.

Jordan A. R., Claxton D., Purvis A., et al. Sprint inter-
val training on the vertical treadmill improves aerobic
and anaerobic running performance[J]. Journal of Exer-
cise Rehabilitation, 2018, 14(1):106-112.

Billat L. Interval training for performance: a scientific
and empirical practice[J]. Sports Medicine, 2001, 31(1):
13-31.

Burgomaster K. A., Heigenhauser G. J., Gibala M. J.
Effect of short-term sprint interval training on human
skeletal muscle carbohydrate metabolism during exercise
and time-trial performance[J]. Journal of Applied Physi-
ology, 2006, 100(6):2041-2047.

Burgomaster K. A., Heigenhauser G. J. F., Gibala M.
J. Skeletal Muscle Metabolic and Performance Adapta-
tions After Short Sprint Interval Training(SIT)[J]. Medicine
& Science in Sports & Exercise, 2004, 36(5):20-42.
Buchan D. S., Ollis S., Young J. D., et al. The effects
of time and intensity of exercise on novel and established
markers of CVD in adolescent youth[J]. American Jour-
nal of Human Biology, 2011, 23(4):517-526.

laia F. M., Hellsten Y., Nielsen J. J., et al. Four weeks
of speed endurance training reduces energy expenditure

Sport Science Research

[35]

[36]

[37]

[38]

during exercise and maintains muscle oxidative capacity
despite a reduction in training volume[J]. Journal of Ap-
plied Physiology, 2009, 106(1):73-80.

Burgomaster K. A., Cermak N. M., Phillips S. M., et
al. Divergent response of metabolite transport proteins
in human skeletal muscle after sprint interval training
and detraining[J]. Am. J. Physiol. Regul. Integr. Comp.
Physiol., 2007, 292(5):1970-1976.

Cocks M., Shaw C. S., Shepherd S. O., et al. Sprint in-
terval and moderate-intensity continuous training have e-
qual benefits on aerobic capacity, insulin sensitivity,
muscle capillarisation and endothelial eNOS/NAD (P)
Hoxidase protein ratio in obese men[J].The Journal of
Physiology,2016,594(8):2307-2321.

Mcardle W. D., Katch F. I., Katch V. L. Exercise phys-
iology: energy, nutrition, and human performance[J].
Medicine & Science in Sports & Exercise, 2001, 23(12):
1403-1445.

QU B e EPAR= el DO STDN DN S PN
BE G 5 EORA B 0] 0 R IEF B
#,2009,25(8):65-67.

(FTAE 2 4. X )



