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[bookmark: _Ref196500197]Table S1 Search Strategy
	Database
	Search strategy
	Result

	Web of Science
	1= ((TI=(Athlete OR Player OR Competitor )) AND TI=(HIIT OR HIT OR "High intensity interval training" OR "high intensity training" OR “interval training” OR SIT OR "sprint interval training" OR "all out" OR “sprint interval” OR “sprint training” OR RST OR “repeat sprint training” OR “repeat sprint” OR ET OR "endurance training" OR CT OR "continuous training" OR "Continuous Endurance Training" OR MICT OR “Moderate intensity continuous training” )) AND TI=(VO2MAX OR “Maximal oxygen uptake” OR VO2PEAK OR “Peak oxygen consumption” OR "aerobic capacity")
2= ((AB=(Athlete OR Player OR Competitor)) AND AB=(HIIT OR HIT OR "High intensity interval training" OR "high intensity training" OR “interval training” OR SIT OR "sprint interval training" OR "all out" OR “sprint interval” OR “sprint training” OR RST OR “repeat sprint training” OR “repeat sprint” OR ET OR "endurance training" OR CT OR "continuous training" OR "Continuous Endurance Training" OR MICT OR “Moderate intensity continuous training” )) AND AB=(VO2MAX OR “Maximal oxygen uptake” OR VO2PEAK OR “Peak oxygen consumption” OR "aerobic capacity" )
1 and 2
	439

	PubMed
	((athlet*[Title/Abstract] OR player*[Title/Abstract] OR competitor*[Title/Abstract]) AND (HIIT[Title/Abstract] OR HIT[Title/Abstract] OR "high intens* interval train*"[Title/Abstract] OR "high intens* train*"[Title/Abstract] OR "interval train*"[Title/Abstract] OR SIT[Title/Abstract] OR "sprint interval train*"[Title/Abstract] OR "all out"[Title/Abstract] OR "sprint interval*"[Title/Abstract] OR "sprint train*"[Title/Abstract] OR RST[Title/Abstract] OR "repeat sprint train*"[Title/Abstract] OR "repeat sprint*"[Title/Abstract] OR ET[Title/Abstract] OR "endur* train*"[Title/Abstract] OR CT[Title/Abstract] OR "continu* train*"[Title/Abstract] OR "Continuous Endur* Train*"[Title/Abstract] OR MICT[Title/Abstract] OR "moderat* intens* continu* train*"[Title/Abstract])) AND (VO2MAX[Title/Abstract] OR "maximal* oxygen uptak*"[Title/Abstract] OR VO2PEAK[Title/Abstract] OR "peak oxygen consumption*"[Title/Abstract] OR "aerobic capacity*"[Title/Abstract])
	934

	Scopus
	( TITLE ( ( athlete OR player OR competitor ) AND ( hiit OR hit OR "High intensity interval training" OR "high intensity training" OR "interval training" OR sit OR "sprint interval training" OR "all out" OR "sprint interval" OR "sprint training" OR rst OR "repeat sprint training" OR "repeat sprint" OR et OR "endurance training" OR ct OR "continuous training" OR "Continuous Endurance Training" OR mict OR "Moderate intensity continuous training" ) AND ( vo2max OR "Maximal oxygen uptake" OR vo2peak OR "Peak oxygen consumption" OR "aerobic capacity" ) ) OR ABS ( ( athlete OR player OR competitor ) AND ( hiit OR hit OR "High intensity interval training" OR "high intensity training" OR "interval training" OR sit OR "sprint interval training" OR "all out" OR "sprint interval" OR "sprint training" OR rst OR "repeat sprint training" OR "repeat sprint" OR et OR "endurance training" OR ct OR "continuous training" OR "Continuous Endurance Training" OR mict OR "Moderate intensity continuous training" ) AND ( vo2max OR "Maximal oxygen uptake" OR vo2peak OR "Peak oxygen consumption" OR "aerobic capacity" ) ) )
	815

	SPORTDiscus
	(TI (athletes or players or competitor) AND (HIIT OR HIT OR "High intensity interval training" OR "high intensity training" OR “interval training” OR SIT OR "sprint interval training" OR "all out" OR “sprint interval” OR “sprint training” OR RST OR “repeat sprint training” OR “repeat sprint” OR ET OR "endurance training" OR CT OR "continuous training" OR "Continuous Endurance Training" OR MICT OR “Moderate intensity continuous training”) AND (VO2MAX OR “Maximal oxygen uptake” OR VO2PEAK OR “Peak oxygen consumption” OR "aerobic capacity")) OR AB ((athletes or players or competitor) AND (HIIT OR HIT OR "High intensity interval training" OR "high intensity training" OR “interval training” OR SIT OR "sprint interval training" OR "all out" OR “sprint interval” OR “sprint training” OR RST OR “repeat sprint training” OR “repeat sprint” OR ET OR "endurance training" OR CT OR "continuous training" OR "Continuous Endurance Training" OR MICT OR “Moderate intensity continuous training”) AND (VO2MAX OR “Maximal oxygen uptake” OR VO2PEAK OR “Peak oxygen consumption” OR "aerobic capacity"))
	783





[bookmark: _Ref196500401]Table S2 Summary of athletes’ characteristics from all included studies.
	Study
	N
	Sport
	Athlete level
	Age (years)
	Hight (cm)
	Weight (kg)

	Arslanoglu et al., 2024 [1]
	HIIT: 20
CON: 20
	FB
	Tier 2
	HIIT: 24 ± 4
CON: 25 ± 6
	HIIT: 176 ± 5
CON: 178 ± 8
	HIIT: 73 ± 5
CON: 73 ± 7

	Boer et al., 2016 [2]
	RST: 17
CON: 13
	FB
	Tier 3
	RST: 22 ± 1
CON: 22 ± 3
	RST: 176 ± 8
CON: 176 ± 7
	RST: 70 ± 8
CON: 68 ± 6

	Bravo et al., 2008 [3]
	RST: 13
HIIT: 13
	FB
	Tier 2
	RST: 21 ± 5
HIIT: 21 ± 5
	RST: 179 ± 5
HIIT: 179 ± 5
	RST: 71 ± 6
HIIT: 71 ± 6

	Breil et al., 2010 [4]
	HIIT: 13
CON: 8
	AS
	Tier 4
	HIIT: 17 ± 1
CON: 17 ± 1
	HIIT: 173 ± 11
CON: 174 ± 9
	HIIT: 66 ± 11
CON: 69 ± 10

	Clark et al., 2014 [5]
	HIIT1: 10
HIIT2: 9
CON: 9
	CYC
	Tier 3
	HIIT1: 33 ± 10
HIIT2: 33 ± 10
CON: 33 ± 10
	HIIT1: 178 ± 5
HIIT2: 178 ± 5
CON: 178 ± 5
	HIIT1: 74 ± 7
HIIT2: 74 ± 7
CON: 74 ± 7

	Diker et al., 2023 [6]
	SIT1: 8
SIT2: 7
CT: 8
	FB
	Tier 3
	SIT1: 21 ± 1
SIT2: 21 ± 1
CT: 21 ± 1
	SIT1: 177 ± 5
SIT2: 177 ± 5
CT: 173 ± 3
	SIT1: 71 ± 6
SIT2: 70 ± 7
CT: 67 ± 6

	Driller et al. 2009 [7]
	HIIT: 5
CON: 5
	CAN
	Tier 3
	HIIT: 19 ± 2
CON: 19 ± 2
	M: 182 ± 5
F: 170 ± 7
	M: 79 ± 5
F: 68 ± 11

	Erylmaz et al., 2018 [8]
	RST: 9
CON: 9
	VB
	Tier 3
	RST: 21 ± 1
CON: 21 ± 2
	RST: 183 ± 5
CON: 184 ± 4
	RST: 71 ± 7
CON: 76 ± 9

	Fang et al., 2021 [9]
	SIT: 27
CT: 29
	FB
	Tier 2
	SIT: 16 ± 1
CT: 16 ± 1
	SIT: 176 ± 6
CT: 179 ± 5
	SIT: 64 ± 7
CT: 66 ± 6

	Fang et al., 2024 Female [10]
	RST: 10
CON: 10
	BB
	Tier 3
	SIT: 24 ± 2
CON: 23 ± 2
	SIT: 177 ± 3
CON: 177 ± 3
	SIT: 72 ± 2
CON: 72 ± 3

	Fang et al., 2024 Male [10]
	RST: 10
CON: 10
	BB
	Tier 3
	SIT: 22 ± 2
CON: 23 ± 2
	SIT: 185 ± 4
CON: 183 ± 5
	SIT: 86 ± 8
CON: 87 ± 8

	Fernandez-Fernandez et al., 2012 [11]
	HIIT: 11
RST: 12
CON: 9
	TE
	Tier 3
	HIIT: 23 ± 5
RST: 21 ± 5
CON: 22 ± 3
	HIIT: 183 ± 7
RSG: 178 ± 6
CON: 180 ± 5
	HIIT: 80 ± 11
RSG: 74 ± 8
CON: 77 ± 7

	Gantois et a., 2022 [12]
	RST: 10
CON: 9
	VB
	Tier 3
	RST: 22 ± 3
CON: 21 ± 3
	RST: 181 ± 7
CON: 181 ± 8
	RST: 82 ± 16
CON: 80 ± 15

	Gantois et al., 2019 [13]
	RST: 9
CON: 8
	BB
	Tier 3
	RST: 21 ± 2
CON: 21 ± 2
	RST: 181 ± 8
CON: 21 ± 3
	RST: 74 ± 9
CON: 21 ± 3

	Helgerud et al., 2001 [14]
	HIIT: 9
CON: 10
	FB
	Tier 4
	HIIT: 18 ± 1
CON: 18 ± 1
	HIIT: 181 ± 6
CON: 181 ± 6
	HIIT: 72 ± 11
CON: 72 ± 11

	Impellizzeri et al., 2008 [15]
	HIIT: 11
CON: 10
	FB
	Tier 2
	HIIT: 18 ± 1
CON: 18 ± 1
	HIIT: 178 ± 5
CON: 178 ± 5
	HIIT: 75 ± 7
CON: 75 ± 7

	Kaynak et al., 2017 [16]
	RST: 9
CON: 9
	VB
	Tier 3
	RST: 21 ± 1
CON: 21 ± 2
	RST: 71 ± 7
CON: 76 ± 9
	RST: 183 ± 5
CON: 184 ± 4

	Kilen, 2014 [17]
	SIT: 14
CON: 11
	SWM
	Tier 3
	SIT: 20 ± 3
CON: 20 ± 3
	SIT: 180 ± 7
CON: 180 ± 7
	SIT: 72 ± 11
CON: 72 ± 11

	Liu et al., 2021 Female [18]
	SIT: 8
CON: 8
	BAD
	Tier 4
	SIT: 21 ± 1
CON: 19 ± 2
	SIT: 169 ± 4
CON: 168 ± 5
	SIT: 63 ± 4
CON: 61 ± 4

	Liu et al., 2021 Male [18]
	SIT: 8
CON: 8
	BAD
	Tier 4
	SIT: 20 ± 1
CON: 22 ± 2
	SIT: 180 ± 4
CON: 177 ± 7
	SIT: 74 ± 7
CON: 72 ± 7

	Liu et al., 2023 [19]
	RST: 10
CON: 10
	SWM
	Tier 3
	SIT: 25 ± 6
CON: 25 ± 6
	SIT: 183 ± 6
CON: 183 ± 6
	SIT: 78 ± 6
CON: 78 ± 6

	Macpherson et al., 2015 [20]
	SIT: 14
CT: 9
	FB
	Tier 3
	SIT: 25 ± 4
CT: 27 ± 6
	SIT: 183 ± 6
CT: 176 ± 10
	SIT: 77 ± 8
CT: 72 ± 10

	Maggioni et al., 2018 [21]
	RST: 12
CON: 12
	BB
	Tier 3
	RST: 19 ± 1
CON: 19 ± 1
	RST: 182 ± 7
CON: 182 ± 7
	RST: 74 ± 10
CON: 74 ± 10

	Meckel et al., 2012 [22]
	SIT: 11
HIIT: 13
	FB
	Tier 3
	SIT: 15 ± 1
HIIT: 15 ± 1
	SIT: 167 ± 6
HIIT: 167 ± 6
	SIT: 57 ± 7
HIIT: 57 ± 7

	Menz et al., 2015 [23]
	SIT: 14
CT: 13
	FB
	Tier 2
	SIT: 27 ± 3
CT: 24 ± 2
	SIT: 173 ± 7
CT: 176 ± 8
	SIT: 69 ± 8
CT: 70 ± 9

	Mitranun et al., 2018 [24]
	SIT: 15
CON: 15
	FB
	Tier 2
	SIT: 20 ± 1
CON: 21 ± 1
	SIT: 173 ± 6
CON: 176 ± 6
	SIT: 70 ± 7
CON: 73 ± 9

	Morais et al., 2025 [25]
	HIIT: 12
RST: 12
	TE
	Tier 3
	HIIT: 14 ± 0
RST: 14 ± 0
	HIIT: 162 ± 9
RST: 161 ± 8
	HIIT: 54 ± 9
RST: 14 ± 0

	Ouerghi et al., 2014 [26]
	HIIT: 8
CON: 8
	FB
	Tier 3
	HIIT: 23 ± 2
CON: 24 ± 2
	HIIT: 179 ± 4
CON: 175 ± 7
	HIIT: 73 ± 4
CON: 71 ± 7

	Ouergui et al., 2020 [27]
	RST: 12
CON: 12
	TKD
	Tier 3
	RST: 16 ± 1
CON: 16 ± 1
	RST: 166 ± 7
CON: 162 ± 10
	RST: 57 ± 7
CON: 57 ± 13

	Øvretveit et al., 2019 [28]
	HIIT: 6
CON: 6
	GRA
	Tier 3
	HIIT: 30 ± 4
CON: 30 ± 4
	HIIT: 183 ± 5
CON: 183 ± 5
	HIIT: 183 ± 5
CON: 183 ± 5

	Papandreou et al., 2020 [29]
	SIT: 8
CT: 8
CON: 8
	CAN
	Tier 3
	SIT: 18 ± 4
CT: 18 ± 4
CON: 18 ± 4
	SIT: 170 ± 8
CT: 173 ± 7
CON: 173 ± 10
	SIT: 66 ± 8
CT: 69 ± 12
CON: 70 ± 13

	Paquette et al., 2021 [30]
	HIIT: 6
SIT: 6
	PAD
	Tier 3
	HIIT: 21 ± 3
SIT: 21 ± 3
	NR
	HIIT: 74 ± 6
SIT: 74 ± 6

	Pierros et al., 2023 [31]
	HIIT: 16
SIT: 13
	FB
	Tier 2
	HIIT: 20 ± 2
SIT: 24 ± 5
	HIIT: 180 ± 10
SIT: 180 ± 10
	HIIT: 72 ± 5
SIT: 74 ± 5

	Quezada-Muñoz et al., 2021 [32]
	HIIT: 10
CT: 10
	HOC
	Tier 3
	SIT: 24 ± 3
CT: 22 ± 2
	SIT: 160 ± 5
CT: 163 ± 7
	SIT: 62 ± 6
CT: 68 ± 17

	Rago et al., 2022 [33]
	HIIT: 11
CT: 11
	END
	Tier 3
	SIT: 22 ± 2
CT: 22 ± 2
	SIT: 185 ± 5
CT: 182 ± 8
	SIT: 77 ± 5
CT: 73 ± 6

	Rezaei et al., 2024 [34]
	HIIT: 8
CON: 8
	karate
	Tier 4
	HIIT: 20 ± 3
CON: 19 ± 2
	HIIT: 177 ± 12
CON: 175 ± 10
	HIIT: 70 ± 
CON: 70 ± 13

	Ronnestad et al., 2021 [35]
	SIT: 9
HIIT: 7
	IHOC
	Tier 3
	SIT: 17 ± 1
HIIT: 17 ± 1
	SIT: 182 ± 3
HIIT: 185 ± 3
	SIT: 78 ± 7
HIIT: 85 ± 9

	Salazar-Martínez et al., 2018 [36]
	HIIT: 8
CON: 8
	END
	Tier 2
	HIIT: 26 ± 3
CON: 25 ± 3
	HIIT: 182 ± 6
CON: 179 ± 5
	HIIT: 74 ± 6
CON: 75 ± 6

	Sarkar et al., 2021 [37]
	HIIT: 20
CT: 20
	END
	Tier 2
	HIIT: 17 ± 1
CT: 17 ± 1
	HIIT: 170 ± 4
CT: 168 ± 5
	HIIT: 59 ± 5
CT: 59 ± 5

	Sarkar et al., 2023 [38]
	HIIT: 20
CON: 20
	FB
	Tier 3
	HIIT: 16 ± 1
CON: 17 ± 1
	HIIT: 170 ± 4
CON: 168 ± 5
	HIIT: 59 ± 5
CON: 59 ± 5

	Seo et al., 2019 [39]
	HIIT: 14
CON: 13
	BB
	Tier 3
	HIIT: 17 ± 1
CON: 17 ± 1
	HIIT: 175 ± 6
CON: 175 ± 6
	HIIT: 66 ± 10
CON: 66 ± 10

	Sheykhlouvand et al., 2016 [40]
	HIIT1: 7
HIIT2: 7
CT: 7
	CAN
	Tier 4
	HIIT1: 24 ± 3
HIIT2: 24 ± 3
CT: 24 ± 3
	HIIT1: 181 ± 4
HIIT2: 181 ± 4
CT: 181 ± 4
	HIIT1: 85 ± 6
HIIT2: 85 ± 6
CT: 85 ± 6

	Sheykhlouvand et al., 2018 [41]
	RST: 8
CON: 8
	CAN
	Tier 4
	SIT: 28 ± 2
CON: 28 ± 2
	SIT: 166 ± 5
CON: 166 ± 5
	SIT: 63 ± 9
CON: 63 ± 9

	Sheykhlouvand et al., 2022 [42]
	HIIT: 8
CT: 8
	CAN
	Tier 4
	HIIT: 27 ± 4
CT: 27 ± 4
	HIIT: 180 ± 2
CT: 180 ± 2
	HIIT: 83 ± 5
CT: 83 ± 5

	Song et al., 2024 [43]
	SIT: 10
CON: 10
	TAK
	Tier 3
	SIT: 26 ± 2
CON: 26 ± 2
	SIT: 188 ± 8
CON: 188 ± 8
	SIT: 86 ± 8
CON: 86 ± 8

	Song et al., 2024 [44]
	RST: 10
CON: 10
	BB
	Tier 2
	RST: 20 ± 1
CON: 20 ± 1
	RST: 173 ± 6
CON: 173 ± 6
	RST: 75 ± 9
CON: 75 ± 9

	Sperlich et al., 2011 [45]
	HIIT: 9
CT: 8
	FB
	Tier 3
	HIIT: 14 ± 0
CT: 14 ± 0
	HIIT: 160 ± 9
CT: 160 ± 9
	HIIT: 51 ± 
CT: 160 ± 9

	Strepp et al., 2024 [46]
	HIIT: 11
CON: 11
	END
	Tier 3
	HIIT: 30 ± 7
CON: 31 ± 7
	HIIT: 175 ± 9
CON: 180 ± 7
	HIIT: 67 ± 9
CON: 72 ± 10

	Tanisho et al., 2009 [47]
	SIT: 10
CON: 10
	HOC
	Tier 2
	SIT: 19 ± 1
CON: 20 ± 1
	SIT: 172 ± 6
CON: 174 ± 4
	SIT: 63 ± 4
CON: 64 ± 5

	Xu et al., 2024 [48]
	RST: 10
CON: 10
	BB
	Tier 3
	SIT: 16 ± 1
CON: 16 ± 1
	SIT: 192 ± 7
CON: 189 ± 8
	SIT: 87 ± 5
CON: 84 ± 8

	Yang et al., 2017 [49]
	HIIT: 7
CT: 7
	CAN
	Tier 3
	HIIT: 18 ± 2
CT: 19 ± 2
	HIIT: 169 ± 4
CT: 176 ± 7
	HIIT: 67 ± 8
CT: 75 ± 8

	Yang et al., 2025 [50]
	SIT: 8
CT: 8
	TE
	Tier 3
	SIT: 22 ± 3
CT: 22 ± 2
	SIT: 180 ± 7
CT: 175 ± 4
	SIT: 75 ± 9
CT: 69 ± 6

	Yang et al., 2024 [51]
	RST: 10
CON: 10
	FB
	Tier 2
	SIT: 22 ± 2
CON: 22 ± 2
	SIT: 179 ± 8
CON: 175 ± 9
	SIT: 76 ± 7
CON: 78 ± 5


Note: AS, alpine skiing; BAD, badminton; BB, basketball; CAN, canoe; CYC, cycling; END, endurance sport; FB, football; GRA, grapple; HOC, hockey; IHOC, ice hockey; KAR, karate; SWM, swimming; TKD, taekwondo; TE, tennis ;VB, volleyball; Tier 2, Trained/Developmental; Tier 3, Highly Trained/National Level; Tier 4, Elite/International Level.
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	Study
	Training protocol
	Outcomes

	
	Training method
	Dur.
(Wks)
	Freq.
(Sessions/Wek)
	Wam-up
(s)
	Intensity
	Mode
	Sets
	Group rest
	Reps
	Work duration per interval
	Recovery duration per interval
	Test
measure
	Training group
	Comparison group

	
	
	
	
	
	
	
	
	
	
	
	
	
	Pre
	Post
	Pre
	Post

	Arslanoglu et al., 2024 [1]
	HIIT
	12
	2
	900-1200
	80-110% 
MAS
	RUN
	3
	
	
	180s
	180s
	VO2max
(Yo-Yo)
	49.51±4.02
	58.86±6.40
	50.00±4.05
	58.88±6.36

	Boer et al., 2016 [2]
	RST
	6
	3
	600
	All out
	RUN
	3
	240s
A
	6
	40m
	10s
P
	VO2peak
(Direct)
	51.5±6.7
	53.6±6.6
	51.6±5.7
	49.4±4.7

	Bravo et al., 2008 [3]
	RST
	7
	2
	NR
	All out
	RUN
	3
	240s
P
	6
	40m
	20s
P
	VO2max
(Direct)
	55.7±2
	58.5±4.1
	
	

	Bravo et al., 2008 [3]
	HIIT
	7
	2
	NR
	90-95%
HRmax
	RUN
	1
	NA
	4
	240s
	180s
A
	VO2max
(Direct)
	52.8±3.2
	56.3±3.1
	
	

	Breil et al., 2010 [4]
	HIIT
	2
	5-6
	480
	90-95%
HRmax
	CYC
	1
	NA
	4
	240s
	180s
A
	VO2max
(Direct)
	53±4.6
	56.2±5.1
	52.9±6.3
	54.4±7

	Clark et al., 2014 [5]
	SIT
	1
	7
	900
	All out
	CYC
	1
	NA
	25
	5, 
10, 
20s
	25, 50, 100s
A
	VO2peak
(Direct)
	65.45±4.41
	66.48±3.56
	62.4±9.7
	62±9.5

	Clark et al., 2014 [5]
	SIT
	1
	7
	900
	All out
	CYC
	1
	NA
	10
	15, 30, 
45s
	75, 150, 225s
A
	VO2peak
(Direct)
	62.76±4.9
	64.6±5.7
	62.4±9.7
	62±9.5

	Diker et al., 2023 [6]
	SIT
	6
	2
	900
	All out
	RUN
	1
	NA
	6-10
	30s
	150s
	VO2max
(Direct)
	42.7±5.3
	50.4±4.5
	42.4±8.3
	48.1±6.8

	Diker et al., 2023 [56]
	SIT
	6
	2
	900
	All out
	RUN
	1
	NA
	6-10
	30s
	30s
	VO2max
(Direct)
	42.4±3.4
	50.5±4.7
	42.4±8.3
	48.1±6.8

	Driller et al. 2009 [7]
	HIIT
	4
	2
	NR
	90%
PkPO
	PAD
	1
	NA
	8
	150s
	300s
A
	VO2peak
(Direct)
	53.2±6.4
	57±8.4
	54.8±7.3
	54.2±7.8

	Erylmaz et al., 2018 [8]
	RST
	6
	3
	NR
	All out
	RUN
	1~3
	240s
P
	3-5
	20m
	20s
A
	VO2max
(Direct)
	50±3.6
	53.4±1.8
	50.4±4
	50.6±4

	Fang et al., 2021 [9]
	SIT
	4
	3
	600
	All out
	CYC
	2
	600s
A
	6
	30s
	120s
A
	VO2peak
(Direct)
	47.7±6.7
	55.3±7.5
	48.1±7.4
	52.2±8.9

	Fang et al., 2024 Female [10]
	RST
	6
	3
	900
	All out
	RUN
	3
	180s
	10
	5s
	15s
	VO2max
(Yo-Yo)
	46.75±1.02
	48.54±1.08
	47.12±0.19
	47.3±1.08

	Fang et al., 2024 Male [10]
	RST
	6
	3
	900
	All out
	RUN
	3
	180s
	10
	5s
	15s
	VO2max
(Yo-Yo)
	48.61±1.28
	51.54±1.94
	48.54±0.99
	48.5±1.06

	Fernandez-Fernandez et al., 2012 [11]
	HIIT
	6
	3
	NR
	90-95%
HRmax
	RUN
	3
	480s
A
	3
	90s
	180s
	VO2peak
(Direct)
	56.3±4
	59.1±2.9
	57.5±3.9
	57.4±3.8

	Fernandez-Fernandez et al., 2012 [11]
	RST
	6
	3
	NR
	All out
	RUN
	3
	480s
A
	10
	5s
	15s
P
	VO2peak
(Direct)
	55.6±5
	58.6±2.9
	57.5±3.9
	57.4±3.8

	Gantois et a., 2022 [12]
	RST
	6
	3
	900
	All out
	RUN
	2~3
	300s
A
	6
	30m
	20s
A
	VO2max
(Direct)
	50.39±4.3
	52.3±4.92
	48.84±5.89
	47.87±5.13

	Gantois et al., 2019 [13]
	RST
	6
	2
	600
	All out
	RUN
	2~3
	180s
A
	6
	30m
	20s
P
	VO2max
(Direct)
	49.24±5.5
	50.25±4.62
	48.38±4.34
	46.43±2.62

	Helgerud et al., 2001 [14]
	HIIT
	8
	2
	NR
	90-95%
HRmax
	RUN
	1
	NA
	4
	240s
	180s
	VO2max
(Direct)
	58.1±4.5
	64.3±3.9
	58.4±4.3
	59.5±4.4

	Impellizzeri et al., 2008 [15]
	HIIT
	4
	2-3
	NR
	90-95%
HRmax
	RUN
	1
	NA
	4
	240s
	180s
A
	VO2max
(Direct)
	56.4±2.7
	58.9±3.1
	57.7±1.6
	57.1±1.4

	Kaynak et al., 2017 [16]
	RST
	6
	3
	900
	All out
	RUN
	1~3
	240s
	5
	20m
	20s
P
	VO2max
(Direct)
	50±3.6
	53.4±1.8
	50.4±4
	50.6±4

	Kilen, 2014 [17]
	SIT
	12
	4-6
	NR
	All out
	SWM
	1
	NA
	6-10
	10-30s
	120-240s
	VO2max
(Direct)
	55.7±7.2
	52.7±7.0
	55.0±5.9
	53.8±6.4

	Liu et al., 2021 Female [18]
	SIT
	8
	3
	NR
	All out
	CYC
	1~2
	480s
	5-8
	30s
	300s
A
	VO2max
(Direct)
	42.5±2.9
	46.2±3.0
	42.9±1.6
	43.3±2.1

	Liu et al., 2021 Male [18]
	SIT
	8
	3
	NR
	All out
	CYC
	1~2
	480s
	5-8
	30s
	300s
A
	VO2max
(Direct)
	56.8±7.0
	63.6±4.7
	55.8±8.0
	57.7±6.7

	Liu et al., 2023 [19]
	RST
	4
	3
	NR
	All out
	SWM
	3
	180s
	10
	4-8s
	15-60s
	VO2max
(Direct)
	54.6±3.6
	57.8±3.2
	54.5±3.5
	55.2±3.4

	Macpherson et al., 2015 [20]
	SIT
	2
	3
	NR
	All out
	RUN
	1
	NA
	4-6
	30s
	240s
A
	VO2max
(Direct)
	52.7±4.7
	55.7±11.1
	51.9±8.6
	51.8±15.6

	Maggioni et al., 2018 [21]
	RST
	8
	3
	1200
	All out
	RUN
	3
	180s
P
	6
	40m
	20s
P
	VO2max
(Direct)
	55.7±7.2
	57.5±5.8
	56.7±2.8
	54.2±4.1

	Meckel et al., 2012 [22]
	SIT
	7
	3
	NR
	All out
	RUN
	4~6
	240s
A
	4
	50m
	120s
A
	VO2max
(Yo-Yo)
	44.6±5.3
	47.5±3.7
	
	

	Meckel et al., 2012 [22]
	HIIT
	7
	3
	NR
	90-95%
HRmax
	RUN
	1
	NA
	4-6
	200m
	300s
A
	VO2max
(Yo-Yo)
	44.9±5.2
	49.2±5.4
	
	

	Menz et al., 2015 [23]
	SIT
	3
	3-4
	900
	90-95%
HRmax
	RUN
	1
	NA
	4
	240s
	240s
A
	VO2max
(Direct)
	63.6±7.5
	65.8±7.1
	63.7±8.2
	64.7±7.1

	Mitranun et al., 2018 [24]
	SIT
	10
	3
	300
	170%
VO2peak
	CYC
	1
	NA
	10
	30s
	30s
A
	VO2peak
(Direct)
	47.9±4.7
	51.7±4.1
	45±5.1
	46.5±4.6

	Morais et al., 2025 [25]
	HIIT
	6
	3
	600
	85%
HRmax
	RUN
	2~3
	90s
	4-5
	30-60s
	30-60s
	VO2max
(HITT)
	45.21±2.06
	48.83±2.29
	
	

	Morais et al., 2025 [25]
	RST
	6
	3
	600
	All out
	RUN
	3~4
	180s
	4-6
	20m
	25s
A
	VO2max
(HITT)
	45.50±1.85
	48.63±2.01
	
	

	Salazar-Martínez et al., 2018 [36]
	HIIT
	3
	3-4
	NR
	90-95%
VO2max
	RUN
	4
	NA
	1
	240s
	240s
A
	VO2max
(Direct)
	68.4±2.7
	69.8±1.8
	67.1±6.5
	66.8±5.7

	Ouerghi et al., 2014 [26]
	HIIT
	12
	2
	NR
	105-120%
MAV
	RUN
	3
	180s
	20
	15s
	15s
P
	VO2max
(Yo-Yo)
	53.3±3.8
	57.3±2.9
	52.8±2.8
	54.2±2.7

	Ouergui et al., 2020 [27]
	RST
	4
	2
	900
	All out
	RUN
	3~6
	180s
NR
	10
	35m
	10s
P
	VO2max
(Yo-Yo)
	50.9±3.4
	55±2.9
	48.3±3.2
	49.5±3.5

	Øvretveit et al., 2019 [28]
	HIIT
	6
	2
	600
	85-95%
HRmax
	RUN
	1
	NA
	4
	240s
	180s
A
	VO2max
(Direct)
	52.7±5.3
	56.8±4.9
	56.8±4.9
	56.8±4.9

	Papandreou et al., 2020 [29]
	SIT
	8
	3
	300
	120%
VO2max
	PAD
	4
	NR
	8
	30s
	60s
P
	VO2max
(Direct)
	40.08±4.8
	42.1±5.8
	44.89±7.3
	44.23±5.4

	Paquette et al., 2021 [30]
	HIIT
	4
	9
	NR
	110% 
MAP
	PAD
	2~3
	NR
	8-20
	15-30s
	15-30s
A
	VO2max
(Direct)
	54.1±9.3
	53.6±8.3
	
	

	Paquette et al., 2021 [30]
	SIT
	4
	9
	NR
	All out
	PAD
	1
	NA
	4-8
	30-40s
	150-200s
P
	VO2max
(Direct)
	55.8±6.1
	55.7±6.8
	
	

	Pierros et al., 2023 [31]
	HIIT
	4
	3
	1000
	85-100%
V̇O2max
	RUN
	1
	NR
	4-6
	240-300s
	180s
	VO2max
(Yo-Yo)
	54.88±2.94
	59.74±3.75
	
	

	Pierros et al., 2023 [31]
	SIT
	4
	3
	1000
	95-105%
V̇O2max
	RUN
	1~2
	NR
	3-10
	10-120s
	20-120s
	VO2max
(Yo-Yo)
	56.5±3.41
	55.33±4.54
	
	

	Quezada-Muñoz et al., 2021 [32]
	HIIT
	8
	2
	NR
	All out
	HSE
	1
	NA
	7
	60s
	60s
	VO2max
(Yo-Yo)
	37.5±6.04
	40.2±5.14
	35.25±5.5
	37.13±4.79

	Rago et al., 2022 [33]
	HIIT
	10
	3
	900
	95%
ME
	RUN
	1
	NA
	6-12
	30s
	180s
	VO2max
(Direct)
	60.82±2.66
	62.56±3.42
	60.56±3.1
	61.1±3.81

	Rezaei et al., 2024 [34]
	HIIT
	6
	3
	NR
	80-100% 
HRmax
	RUN
	1
	NA
	6-8
	30s
	150s
	VO2max
(Direct)
	50.6±6.9
	57.2±3.9
	46.0±5.1
	46.1±3.0

	Ronnestad et al., 2021 [35]
	SIT
	9
	3
	900
	All out
	CYC
	3
	180s
A
	13
	30s
	15s
A
	VO2max
(Direct)
	60.5±4.8
	62.5±2.6
	
	

	Ronnestad et al., 2021 [35]
	HIIT
	9
	3
	900
	All out
	CYC
	1
	NA
	4
	300s
	150s
A
	VO2max
(Direct)
	60.8±4.7
	60.2±4.3
	
	

	Sarkar et al., 2021 [37]
	HIIT
	8
	6
	900
	90-95%
HRmax
	RUN
	3
	NR
	5-8
	120s
	120s
A
	VO2max
(Direct)
	51.23±4.78
	58.19±4.64
	50.34±3.66
	50.95±3.51

	Sarkar et al., 2023 [38]
	HIIT
	8
	3
	900
	90-95%
HRmax
	RUN
	8
	NR
	5-8
	120s
	120s
A
	VO2max
(Direct)
	51.23±4.78
	58.19±4.64
	50.34±3.66
	50.95±3.51

	Seo et al., 2019 [39]
	HIIT
	4
	2-3
	NR
	90-100%
HRmax
	RUN
	6~8
	NR
	1
	30s
	120s
A
	VO2max
(Direct)
	66.5±5.49
	70.9±7.54
	63.0±5.54
	62.9±6.53

	Seo et al., 2019 [39]
	HIIT
	4
	2-3
	NR
	90-100%
HRmax
	RUN
	6~8
	NR
	1
	30s
	60s
A
	VO2max
(Direct)
	63.6±8.13
	68.9±8.65
	63.0±5.54
	62.9±6.53

	Seo et al., 2019 [39]
	HIIT
	4
	2-3
	NR
	90-100%
HRmax
	RUN
	6~8
	NR
	1
	30s
	240s
A
	VO2max
(Direct)
	63.2±3.19
	66.7±4.06
	63.0±5.54
	62.9±6.53

	Sheykhlouvand et al., 2016 [40]
	HIIT
	3
	3
	NR
	100%
VO2peak
	PAD
	1
	NA
	6-9
	60s
	180s
	VO2peak
(Direct)
	39.21±4.08
	41.85±4.23
	37.12±5.72
	37.98±5.99

	Sheykhlouvand et al., 2016 [40]
	HIIT
	3
	3
	NR
	100-130%
VO2peak
	PAD
	1
	NA
	6
	60s
	180s
	VO2peak
(Direct)
	37.85±4.65
	40.76±3.48
	37.12±5.72
	37.98±5.99

	Sheykhlouvand et al., 2018 [41]
	RST
	4
	3
	600
	All out
	PAD
	3~6
	180s
A
	5
	5s
	10s
A
	VO2peak
(Direct)
	37.1±3.5
	39.9±3.5
	39.2±4.1
	39.8±3.7

	Sheykhlouvand et al., 2022 [42]
	HIIT
	8
	3
	NR
	100%
VO2peak
	PAD
	1
	NA
	6
	60-75%Tmax
	60-75%
Tmax
	VO2peak
(Direct)
	48.39±3.91
	54.35±3.65
	45.95±2.73
	48.31±2.13

	Song et al., 2024 [44]
	RST
	6
	3
	600
	All-out
	RUN
	3
	60s
	10
	4s
	15s
P
	VO2max
(Direct)
	48.8±2.5
	51.9±2.8
	46.6±2.9
	47.1±3.2

	Song et al., 2024 [43]
	SIT
	6
	2
	900
	All out
	RUN
	3
	180
s
	7-10
	15s
	15s
	VO2max
(Yo-Yo)
	48.86±0.99
	51.25±1.07
	48.62±1.42
	48.52±1.17

	Sperlich et al., 2011 [45]
	HIIT
	5
	2-3
	600
	90-95%
HRmax
	RUN
	1
	NA
	4-15
	30-240s
	30-240s
	VO2max
(Direct)
	55.1±4.9
	58.9±4.7
	55.3±4.3
	56.4±3.7

	Strepp et al., 2024 [46]
	HIIT
	1
	10
	600
	90-95%
HRmax
	RUN
	5
	NR
	1
	240s
	150s
A
	VO2max
(Direct)
	59.9±6.7
	62.4±5.1
	62.4±5.1
	59.8±3.3

	Tanisho et al., 2009 [47]
	SIT
	15
	3
	NR
	All out
	CYC
	1
	NA
	10
	10s
	20s
	VO2max
(Direct)
	50.73±2
	55.96±3.57
	50.28±4.99
	51.24±6.35

	Xu et al., 2024 [48]
	RST
	6
	3
	600
	All out
	RUN
	3
	120
s
	12
	5s
	20s
	VO2max
(Direct)
	50.08±1.14
	52.78±1.34
	49.28±2.85
	49.31±2.71

	Yang et al., 2017 [49]
	HIIT
	4
	3
	180
	90%
VO2peak
	PAD
	1
	NA
	7
	120s
	60s
	VO2peak
(Direct)
	45.9±7.1
	49.2±6
	40.4±1.9
	43.8±4.1

	Yang et al., 2025 [50]
	SIT
	6
	3
	NR
	All out
	RUN
	3
	300
s
	3
	110m
	20
	VO2max
(Direct)
	47±4
	49.6±3.8
	47.7±1.8
	49.6±2.4

	Yang et al., 2024 [51]
	RST
	6
	3
	900
	All out
	RUN
	4
	180
s
	10
	5s
	15s
	VO2max
(Direct)
	50.2±2.3
	53.3±2.3
	50.1±2.6
	50.4±2.9


Note: A, active recovery; P, passive recovery; NR, not report; MS, maximal speed; ME, maximal efforts; RUN, running; CYC, cycling; PAD, paddling; SWM, swimming; HSE, HIIT special exercise.


[bookmark: _Ref196500568]Table S4 Methodological quality of included studies assessed using the Physiotherapy Evidence Database (PEDro) scale
	Study
	Eligibility
	Random
	Concealed
	Similar
	Participant
	Investigator
	Assessor
	Completness
	Intention
	Between-group
	Point measures
	Total score

	
	criteria
	allocation
	allocation
	baseline
	blinding
	blinding
	blinding
	of follow-up
	to treat
	comparisons
	and variability
	

	Arslanoglu et al., 2024 [1]
	Yes
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	5

	Boer et al., 2016 [2]
	No
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Bravo et al., 2008 [3]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Breil et al., 2010 [4]
	Yes
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	5

	Clark et al., 2014 [5]
	Yes
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	5

	Diker et al., 2023 [6]
	Yes
	1
	0
	1
	0
	0
	0
	1
	0
	1
	1
	5

	Driller et al. 2009 [7]
	Yes
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	7

	Erylmaz et al., 2018 [8]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Fang et al., 2021 [9]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Fang et al., 2024 [10]
	No
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	5

	Fernandez-Fernandez et al., 2012 [11]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Gantois et a., 2022 [12]
	Yes
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Gantois et al., 2019 [13]
	Yes
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	7

	Helgerud et al., 2001 [14]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Impellizzeri et al., 2008 [15]
	Yes
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Kaynak et al., 2017 [16]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Kilen, 2014 [17]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Liu et al., 2021 [18]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Liu et al., 2023 [19]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Macpherson et al., 2015 [20]
	Yes
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	5

	Maggioni et al., 2018 [21]
	Yes
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	7

	Meckel et al., 2012 [22]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Menz et al., 2015 [23]
	Yes
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Mitranun et al., 2018 [24]
	Yes
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Morais et al., 2025 [25]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Ouerghi et al., 2014 [26]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Ouergui et al., 2020 [27]
	No
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Øvretveit et al., 2019 [28]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Papandreou et al., 2020 [29]
	Yes
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Paquette et al., 2021 [30]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Pierros et al., 2023 [31]
	Yes
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	4

	Quezada-Muñoz et al., 2021 [32]
	Yes
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Rago et al., 2022 [33]
	Yes
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	7

	Rezaei et al., 2024 [34]
	Yes
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Ronnestad et al., 2021 [35]
	Yes
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	5

	Salazar-Martínez et al., 2018 [36]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Sarkar et al., 2021 [37]
	Yes
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	5

	Sarkar et al., 2023 [38]
	Yes
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Seo et al., 2019 [39]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Sheykhlouvand et al., 2018 [41]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Sheykhlouvand et al., 2022 [42]
	Yes
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Sheykhlouvand et al., 2016 [40]
	Yes
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1
	5

	Song et al., 2024 [43]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Song et al., 2024 [44]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Sperlich et al., 2011 [45]
	Yes
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	5

	Strepp et al., 2024 [46]
	Yes
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	7

	Tanisho et al., 2009 [47]
	Yes
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	4

	Xu et al., 2024 [48]
	Yes
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	6

	Yang et al., 2025 [50]
	Yes
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	7

	Yang et al., 2024 [51]
	Yes
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	7

	Yang et al., 2017 [49]
	Yes
	0
	0
	1
	0
	0
	0
	1
	1
	1
	1
	5



[bookmark: _Ref196501132]Table S5 Treatment ranking based on the P-score and SUCRA
	Treatment
	P-score (common)
	P-score (random)

	RST
	0.90
	0.88

	HIIT
	0.85
	0.85

	SIT
	0.50
	0.51

	CT
	0.24
	0.23

	CON
	0.01
	0.01



[bookmark: _Ref196501139]Table S6 Inconsistency between direct and indirect comparisons of interventions was assessed.
	Comparison
	Number of 
studies
	NMA
	Direct
Comparison
	Indirect
Comparison
	Difference between
Direct & Indirect
Comparison
	p-value

	CON:CT
	1
	-0.29 
	0.05 
	-0.32 
	0.37(-0.88, 1.62)
	0.56 

	CON:HIIT
	15
	-1.01 
	-0.92 
	-1.19 
	0.27(-0.26, 0.8)
	0.32 

	CON:RST
	15
	-1.04 
	-1.08 
	-0.77 
	-0.31(-1.1, 0.49)
	0.45 

	CON:SIT
	9
	-0.69 
	-0.77 
	-0.57 
	-0.2(-0.82, 0.43)
	0.54 

	CT:HIIT
	8
	-0.72 
	-0.71 
	-0.73 
	0.01(-0.66, 0.68)
	0.97 

	CT:RST
	0
	-0.75 
	NA
	-0.75 
	NA
	NA

	CT:SIT
	7
	-0.40 
	-0.39 
	-0.43 
	0.05(-0.64, 0.73)
	0.90 

	RST:HIIT
	3
	0.03 
	-0.16 
	0.12 
	-0.28(-1.01, 0.45)
	0.46 

	SIT:HIIT
	4
	-0.31 
	-0.45 
	-0.26 
	-0.19(-0.88, 0.49)
	0.58 

	RST:SIT
	0
	0.34 
	NA
	0.34 
	NA
	NA


Note: NA not available, NMA network meta-analysis Direct, NMA, and indirect values indicate the mean differential effect size of the different training methods with respect to CT's oxygen uptake levels from baseline to the end of the intervention. NMA = network meta-analysis

[bookmark: _Ref196501142]Table S7 Sensitivity analyses
	Reasons for exclusion
	Number of studies
	HIIT-CON
	RST-CON
	SIT-CON
	CT-CON
	Heterogeneity
(τ2)
	p-value for 
Heterogeneity
	Inconsistency
(I2[95%CI]
	p-value for
Inconsistency

	No Random
	46
	1.10
[0.14, 0.88]
	1.04
[0.81, 1.26]
	0.85
[0.55, 1.15]
	0.51
[0.14, 0.89]
	0.02
	0.20
	4.9%
[0%, 32.2%]
	0.94

	Fair in PEDro
	36
	1.05
[0.75, 1.36]
	1.04
[0.75 1.34]
	0.72
[0.31, 1.14]
	0.49
[-0.11, 1.11]
	0.12
	0.02
	33.9%
[0%, 56.3%]
	0.32

	Tier 2
	44
	0.96
[0.72, 1.20]
	1.01
[0.77, 1.26]
	0.96
[0.65, 1.27]
	-0.53
[0.14, 0.84]
	<0.01
	0.47
	0%
[0 %, 35.1%]
	0.90

	Age <18
	45
	1.00
[0.69, 1.31]
	1.03
[0.72, 1.34]
	0.67
[0.34, 1.00]
	0.41
[-0.01, 0.83]
	0.35
	0.02
	34.2%
[4.5%, 54.5%]
	0.26

	Undirect measure
	48
	0.98
[0.76, 1.20]
	0.95
[0.69, 1.20]
	0.62
[0.35, 0.89]
	0.17
[-0.12, 0.48]
	0.08
	0.55
	0%
[0%, 33.8%]
	0.62


Note: Results are shown with items excluded.


[bookmark: _Ref196501149]Table S8 The effect of RST verse CON on athlete oxygen uptake: subgroup and moderation meta- analyses
	Subgroup
	K
	Hedge's g
	95%CI
	pd
	I2-level2
	I2-level3
	pb

	Athlete level
	
	
	
	
	
	
	

	Tier 2
	2 
	1.14 
	-3.19, 5.48
	0.18
	0
	0
	0.74

	Tier 3
	12 
	1.03 
	0.73, 1.32
	<0.01
	0
	0
	

	Tier 4
	1 
	0.66 
	-0.33 ,1.67
	0.19
	/
	/
	

	Age
	
	
	
	
	
	
	

	<18
	2 
	1.19 
	-2.98, 5.35
	0.17
	0
	0
	0.84

	19~23
	10 
	0.98 
	0.64, 1.32
	<0.01
	0
	0
	

	>23
	3 
	1.04 
	-0.22, 2.30
	0.07
	0
	2
	

	Intervention duration
	
	
	
	
	
	
	

	3~6
	14 
	1.03 
	0.75, 1.31
	<0.01
	0
	0
	0.80

	>6
	1 
	0.92 
	0.08 ,1.76
	<0.01
	/
	/
	

	Intervention frequency
	
	
	
	
	
	
	

	2
	2 
	0.89 
	-3.28, 5.06
	0.22
	0
	0
	0.68

	3
	13 
	1.04 
	0.75, 1.33
	<0.01
	0
	0
	

	Training mode
	
	
	
	
	
	
	

	Running
	13 
	1.06 
	0.77, 1.34
	<0.01
	0
	0
	0.42

	Rowing
	2 
	0.76 
	-3.63, 5.14
	0.27
	0
	0
	

	Work-to-recovery ratio
	
	
	
	
	
	
	

	<0.25
	4 
	0.83 
	0.05, 1.61
	0.04
	0
	0
	0.52

	0.25~0.5
	6 
	1.00 
	0.52, 1.47
	0.01
	0
	0
	

	>0.5
	5 
	1.19 
	0.37, 2.01
	0.02
	0
	36
	

	Team sport
	
	
	
	
	
	
	

	unteam
	4 
	0.86 
	0.13, 1.59
	0.03
	0
	0
	0.40

	Team
	11
	1.09
	0.80 1.38
	<0.01
	0
	0
	


Note: Tier 2, Trained/Developmental; Tier 3, Highly Trained/National Level; Tier 4, Elite/International Level; pd, overall pooled effect; pb, between subgroups differences.


[bookmark: _Ref196501159]Table S9 The effect of HIIT verse CON on athlete oxygen uptake: subgroup and moderation meta-analysis
	Subgroup
	K
	Hedge's g
	95%CI
	pd
	I2-level2
	I2-level3
	pb

	Athlete level
	
	
	
	
	
	
	

	Tier 2
	4
	0.93
	-0.42, 2.27
	0.12 
	0
	38 
	0.98

	Tier 3
	8
	0.87
	0.46, 1.28
	0.00 
	0
	0 
	

	Tier 4
	3
	0.96
	-0.56, 2.48
	0.11 
	0
	16 
	

	Age
	
	
	
	
	0
	
	

	<18
	9
	1.06
	0.59, 1.53
	0.00 
	0
	29 
	0.45

	19~23
	3
	0.67
	-0.96, 2.30
	0.22 
	0
	27 
	

	>23
	3
	0.78
	-0.44, 2.00
	0.11 
	0
	0 
	

	Intervention duration
	
	
	
	
	0
	
	

	<3
	2
	0.71
	-3.93, 5.35
	0.30 
	0
	11 
	0.87

	3~6
	9
	0.89
	0.51, 1.26
	< 0.01
	0
	0 
	

	>6
	4
	1.01
	-0.26, 2.28
	0.09 
	0
	35 
	

	Intervention frequency
	
	
	
	
	0
	
	

	2
	5
	0.69
	-0.07, 1.45
	0.07 
	0
	15 
	0.16

	3
	7
	1.21
	0.67, 1.75
	0.00 
	0
	28 
	

	>3
	3
	0.61
	-0.52, 1.74
	0.15 
	0
	0 
	

	Training mode
	
	
	
	
	0
	
	

	Running
	13
	0.96
	0.59, 1.34
	0.00 
	0
	37 
	0.55

	Cycling
	1
	0.34
	-0.54, 1.23 
	0.44 
	/
	/
	

	Rowing
	1
	0.62
	-0.65, 1.89 
	0.34 
	/
	/
	

	Work-to-recovery ratio
	
	
	
	
	0
	
	

	<0.5
	3
	0.93
	-0.22, 2.09
	0.07 
	0
	0 
	0.81

	0.5~1
	7
	0.79
	0.2, 1.38
	0.02 
	0
	24 
	

	>1
	5
	1.02
	0.4, 1.64
	0.01 
	0
	1
	

	Team sport
	
	
	
	
	0
	
	

	Unteam
	9
	0.96
	0.53, 1.39
	0.00 
	0
	11 
	0.69

	Team
	6
	0.85
	0.04, 1.66
	0.04 
	0
	56 
	


Note: Tier 2, Trained/Developmental; Tier 3, Highly Trained/National Level; Tier 4, Elite/International Level; pd, overall pooled effect; pb, between subgroups differences.



[bookmark: _Ref196501164]Table S10 The effect of HIIT verse CT on athlete oxygen uptake: subgroup and moderation meta-analysis
	Subgroup
	k
	Hedge's g
	95%CI
	pd
	I2-level2
	I2-level3
	pb

	Athlete level
	
	
	
	
	
	
	

	Tier 2
	1
	1.78
	1.04, 2.51
	<0.01
	/
	/
	<0.01

	Tier 3
	4
	0.32
	-0.43, 1.07
	0.27 
	0
	0
	

	Tier 4
	3
	0.75
	-1.02, 2.53
	0.21 
	0
	31
	

	Age
	
	
	
	
	
	
	

	<18
	3
	0.87
	-1.44, 3.17
	0.25 
	0
	37
	0.81

	19~23
	1
	0.41
	-0.43, 1.26
	0.34 
	/
	/
	

	>23
	4
	0.52
	0.02, 1.03
	0.04 
	0
	0
	

	Intervention duration
	
	
	
	
	
	
	

	3~6
	4
	0.39
	-0.45, 1.23
	0.24 
	0
	0
	0.28

	>6
	4
	0.91
	-0.33, 2.16
	0.10 
	0
	33
	

	Intervention frequency
	
	
	
	
	
	
	

	2
	2
	0.40
	-0.25, 1.05
	0.70 
	/
	/
	0.02

	3
	5
	0.48
	-0.15, 1.12
	0.10 
	0
	0
	

	>3
	1
	1.77
	1.04, 2.51
	<0.01
	/
	/
	

	Training mode
	
	
	
	
	
	
	

	Running
	3
	0.99
	-0.90, 2.88
	0.15 
	0
	33
	0.51

	HSE
	1
	0.17
	-0.70,1. 05
	0.70
	/
	/
	

	Rowing
	4
	0.52
	-0.48, 1.53
	0.20 
	0
	20
	

	Work-to-recovery ratio
	
	
	
	
	
	
	

	<0.5
	4
	0.60
	-0.21, 1.40
	0.10 
	0
	0
	0.54 

	0.5~1
	3
	0.91
	-1.21, 3.03
	0.21 
	0
	37
	

	>1
	1
	-0.02
	-1.07, 1.03
	0.96 
	/
	/
	

	Team sport
	
	
	
	
	
	
	

	Unteam
	5
	0.96
	-0.02, 1.95
	0.05 
	0
	57
	0.16 

	Team
	3
	0.28
	-0.94, 1.50
	0.42 
	0
	0
	


Note: Tier 2, Trained/Developmental; Tier 3, Highly Trained/National Level; Tier 4, Elite/International Level; pd, overall pooled effect; pb, between subgroups differences.



[bookmark: _Ref196501168]Table S11 The effect of SIT verse CON on athlete oxygen uptake: subgroup and moderation meta-analysis
	Subgroup
	k
	Hedge's g
	95%CI
	pd
	I2-level2
	I2-level3
	pb

	Athlete level
	
	
	
	
	
	
	

	Tier 2
	2
	0.75
	-2.98 ,4.47
	0.24
	0
	0
	0.94

	Tier 3
	5
	0.71
	-0.93 ,2.35
	0.30
	0
	85
	

	Tier 4
	2
	1.12
	-3.74 ,5.98
	0.21
	0
	0
	

	Age
	
	
	
	
	
	
	

	<18
	1
	0.49
	-0.50 ,1.49
	0.32
	/
	/
	0.95

	19~23
	4
	0.88
	0.14 ,1.62
	0.03
	0
	0
	

	>23
	4
	0.78
	-1.84 ,3.41
	0.41
	0
	9
	

	Intervention duration
	
	
	
	
	
	
	

	<3
	2
	0.28
	-3.93, 4.48
	0.56
	0
	0
	0.01

	3~6
	1
	2.44
	1.52 ,3.36
	<0.01
	/
	/
	

	>6
	6
	0.58
	-0.1 ,1.26
	0.08
	0
	42
	

	Intervention frequency
	
	
	
	
	
	
	

	2
	1
	2.44
	1.52 ,3.36
	<0.01
	/
	/
	< 0.01

	3
	5
	0.82
	0.23 ,1.40
	0.02
	0
	0
	

	>3
	3
	0.03
	-1.21 ,1.27
	0.93
	0
	15
	

	Training mode
	
	
	
	
	
	
	

	Running
	1
	2.44
	1.52 ,3.36
	<0.01
	/
	/
	< 0.01

	Cycling
	6
	0.69
	0.15 ,1.20
	0.02
	0
	12
	

	Rowing
	1
	0.49
	-0.50 ,1.49
	0.32
	/
	/
	

	Work-to-recovery ratio
	
	
	
	
	
	
	

	<0.125
	3
	0.41
	-2.66 ,3.4
	0.62
	0
	77
	0.55

	0.125~0.25
	2
	0.28
	-3.93 ,4.48
	0.56
	0
	0
	

	>0.25
	4
	1.13
	-0.3 ,2.56
	0.09
	0
	37
	

	Team sport
	
	
	
	
	
	
	

	Unteam
	6
	0.39
	-0.38 ,1.17
	0.25
	0
	46
	0.11

	Team
	3
	1.32
	0.22 ,2.43
	0.02
	0
	79
	


Note: Tier 2, Trained/Developmental; Tier 3, Highly Trained/National Level; Tier 4, Elite/International Level; pd, overall pooled effect; pb, between subgroups differences.



[bookmark: _Ref196501171]Table S12 The effect of SIT verse CT on athlete oxygen uptake: subgroup and moderation meta-analysis
	Subgroup
	k
	Hedge's g
	95%CI
	pd
	I2-level2
	I2-level3
	pb

	Athlete level
	
	
	
	
	
	
	

	Tier 2
	2
	0.42
	-2.41, 3.24
	0.31 
	0
	0
	0.88 

	Tier 3
	5
	0.37
	-0.24, 0.98
	0.17 
	0
	0
	

	Age
	
	
	
	
	
	
	

	<18
	2
	0.54
	-2.51, 3.59
	0.27 
	0
	0
	0.71 

	19~23
	3
	0.34
	-0.93, 1.60
	0.37 
	0
	0
	

	>23
	2
	0.23
	-3.41, 3.88
	0.56 
	0
	0
	

	Intervention duration
	
	
	
	
	
	
	

	<3
	1
	0.30
	-0.55, 1.14
	0.49 
	/
	/
	0.70 

	3~6
	5
	0.39
	-0.11, 0.88
	0.09 
	0
	0
	

	>6
	1
	0.56
	-0.44, 1.55
	0.27 
	/
	/
	

	Intervention freqency
	
	
	
	
	
	
	

	2
	2
	0.38
	-4.23, 5.00
	0.48
	0
	0
	0.72 

	3
	4
	0.44
	-0.17. 1.06
	0.11
	0
	0
	

	>3
	1
	0.18
	-0.57, 0.95
	0.63
	/
	/
	

	Trainng mode
	
	
	
	
	
	
	

	Running
	5
	0.28
	-0.29, 0.86
	0.24 
	0
	0
	0.45 

	Cycling
	1
	0.53
	0.00, 1.06
	0.05 
	/
	/
	

	Rowing
	1
	0.56
	-0.44, 1.55
	0.27 
	/
	/
	

	Work-to-recovery ratio
	
	
	
	
	
	
	

	0.125~0.25
	3
	0.44
	-0.46, 1.34
	0.17 
	0
	0
	0.71

	>0.25
	4
	0.33
	-0.42, 1.07
	0.26 
	0
	0
	

	Team sport
	
	
	
	
	
	
	

	Unteam
	2
	0.40
	-4.14, 4.94
	0.46 
	0
	0
	0.98 

	Team
	5
	0.39
	-0.09, 0.87
	0.09 
	0
	0
	


Note: Tier 2, Trained/Developmental; Tier 3, Highly Trained/National Level; Tier 4, Elite/International Level; pd, overall pooled effect; pb, between subgroups differences.


[bookmark: _Ref196501182]Table S13 Result of meta-regression for work duration per interval in HIIT.
	
	Estimate
	se
	t-value
	p
	CI.lb
	CI.ub
	AICc
	AICc2
	AICc3
	AICc4

	intrcpt
	0.33 
	0.71 
	0.46 
	0.65 
	-1.127 
	1.783 
	48.07 
	44.62 
	47.04 
	45.48 

	pol(work,1)
	0.01 
	0.00 
	2.69 
	0.01 
	0.003 
	0.021 
	
	
	
	

	pol(work,2)
	0.00 
	0.00 
	-2.72 
	0.01 
	0.000 
	0.000 
	
	
	
	

	m1pre
	0.00 
	0.01 
	0.07 
	0.94 
	-0.023 
	0.025 
	
	
	
	


Note: estimate, estimated regression coefficients; se, standard errors; AICc, AICc2, AICc3, and AICc4, the corrected Akaike Information Criterion values for linear, quadratic, cubic, and restricted cubic spline models; intrcpt, the model intercept; pol(work,1) and pol(work,2), the first- and second-degree polynomial terms of work duration; m1pre, the pre-intervention VO₂max of the participants.


[bookmark: _Ref196501196]Table S14 Result of meta-regression for work-to-recovery ration in HIIT.
	
	Estimate
	se
	t-value
	p
	CI.lb
	CI.ub
	AICc
	AICc2
	AICc3
	AICc4

	intrcpt
	0.91 
	0.67 
	1.36 
	0.19 
	-0.469 
	2.289 
	50.68 
	48.52 
	48.49 
	47.86 

	rcs(wrr,1)
	1.28 
	0.61 
	2.09 
	0.05 
	0.018 
	2.551 
	
	
	
	

	rcs(wrr,2)
	-0.75 
	0.29 
	-2.62 
	0.01 
	-1.347 
	-0.161 
	
	
	
	

	work
	0.00 
	0.00 
	0.25 
	0.80 
	-0.003 
	0.004 
	
	
	
	

	m1pre
	-0.01 
	0.01 
	-0.71 
	0.49 
	-0.032 
	0.016 
	
	
	
	


Note: estimate, estimated regression coefficients; se, standard errors; AICc, AICc2, AICc3, and AICc4, the corrected Akaike Information Criterion values for linear, quadratic, cubic, and restricted cubic spline models; intrcpt, the model intercept; rcs(wrr,1) and rcs(wrr,2), the first and second spline terms of the restricted cubic spline transformation of work-to-recovery ratio (wrr). work, work duation, and m1pre, pre-intervention VO₂max of the participants.


[bookmark: _Ref196501199]Table S15 Result of meta-regression for warm-up duration in HIIT.
	
	Estimate
	se
	t-value
	p
	CI.lb
	CI.ub
	AICc
	AICc2
	AICc3
	AICc4

	intrcpt
	4.70 
	1.43 
	3.29 
	0.01 
	1.471 
	7.919 
	34.47 
	99.58 
	129.45 
	99.81 

	warm
	0.00 
	0.00 
	2.87 
	0.02 
	0.000 
	0.003 
	
	
	
	

	m1pre
	-0.09 
	0.03 
	-3.38 
	0.01 
	-0.153 
	-0.030 
	
	
	
	


Note: estimate, estimated regression coefficients; se, standard errors; AICc, AICc2, AICc3, and AICc4, the corrected Akaike Information Criterion values for linear, quadratic, cubic, and restricted cubic spline models; intrcpt, the model intercept; warm  to warm-up duration, m1pre, pre-intervention VO₂max of the participants.


[bookmark: _Ref196501206]Table S16 Result of meta-regression for recovery duration per interval in SIT.
	
	Estimate
	se
	t-value
	p
	CI.lb
	CI.ub
	AICc
	AICc2
	AICc3
	AICc4

	intrcpt
	3.10 
	0.92 
	3.35 
	0.00 
	1.176 
	5.021 
	46.16 
	48.02
	56.87 
	48.62 

	pol (recovery,1)
	-0.01
	0.01 
	-2.15
	0.05 
	-0.025 
	-0.001 
	
	
	
	

	pol (recovery,2)
	0.01
	0.00 
	1.98 
	0.07 
	-0.000 
	-0.001 
	
	
	
	

	m1pre
	-0.04 
	0.02 
	-1.76 
	0.10 
	-0.008 
	0.008 
	
	
	
	

	work
	0.001
	0.001
	0.07
	0.94
	-0.007
	0.007
	
	
	
	


Note: estimate, estimated regression coefficients; se, standard errors; AICc, AICc2, AICc3, and AICc4, the corrected Akaike Information Criterion values for linear, quadratic, cubic, and restricted cubic spline models; intrcpt, the model intercept; RCS(recovery,1) and RCS(recovery,2) , the first and second spline terms of the restricted cubic spline transformation of recovery duration; m1pre, pre-intervention VO₂max of the participants; work, work duration per interval.
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[bookmark: _Ref196501235][bookmark: _Ref196501217]Fig. S1 Funnel plot of pairwise meta-analysis. A HIIT verse CON. B RST verse CON. C SIT verse CON. D HIIT verse CT. E SIT verse CT. F HIIT verse RST. G HIIT verse SIT.
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