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Optimal Exercise Modality and Dose for Reducing Visceral Adipose Tissue in Overweight or Obese Adults: A Network Meta-Analysis and Dose-Response Study
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Appendix 1 Search Strategy
Table S1 PubMed
	Search procedure
	Query
	Results

	#11
	(((("Exercise"[Mesh]) OR (((((((((((((Physical Exercise[Title/Abstract]) OR (Aerobic Exercise[Title/Abstract])) OR (Physical Activity[Title/Abstract])) OR (walking[Title/Abstract])) OR (running[Title/Abstract])) OR (cycling[Title/Abstract])) OR (resistance training[Title/Abstract])) OR (treadmill[Title/Abstract])) OR (strength training[Title/Abstract])) OR (resistance exercise[Title/Abstract])) OR (Combined Aerobic[Title/Abstract] AND Resistance Training[Title/Abstract])) OR (mixed exercise program[Title/Abstract])) OR (High-intensity interval training[Title/Abstract]))) AND (("Obesity"[Mesh]) OR ("Overweight"[Mesh]))) AND (("Intra-Abdominal Fat"[Mesh]) OR ((((((((((Intra Abdominal Fat[Title/Abstract]) OR (Intra-Abdominal Adipose Tissue[Title/Abstract])) OR (Adipose Tissue, Intra-Abdominal[Title/Abstract])) OR (Visceral Fat[Title/Abstract])) OR (Fat, Visceral[Title/Abstract])) OR (Visceral Adipose Tissue[Title/Abstract])) OR (Abdominal Visceral Fat[Title/Abstract])) OR (Fat, Abdominal Visceral[Title/Abstract])) OR (Retroperitoneal Fat[Title/Abstract])) OR (Retroperitoneal Adipose Tissue[Title/Abstract])))) AND ((((randomized controlled trial[Title/Abstract]) OR (randomized[Title/Abstract])) OR (placebo[Title/Abstract])) OR (RCT[Title/Abstract]))
	180

	#10
	(((randomized controlled trial[Title/Abstract]) OR (randomized[Title/Abstract])) OR (placebo[Title/Abstract])) OR (RCT[Title/Abstract])
	959230

	#9
	("Intra-Abdominal Fat"[Mesh]) OR ((((((((((Intra Abdominal Fat[Title/Abstract]) OR (Intra-Abdominal Adipose Tissue[Title/Abstract])) OR (Adipose Tissue, Intra-Abdominal[Title/Abstract])) OR (Visceral Fat[Title/Abstract])) OR (Fat, Visceral[Title/Abstract])) OR (Visceral Adipose Tissue[Title/Abstract])) OR (Abdominal Visceral Fat[Title/Abstract])) OR (Fat, Abdominal Visceral[Title/Abstract])) OR (Retroperitoneal Fat[Title/Abstract])) OR (Retroperitoneal Adipose Tissue[Title/Abstract]))
	22095

	#8
	(((((((((Intra Abdominal Fat[Title/Abstract]) OR (Intra-Abdominal Adipose Tissue[Title/Abstract])) OR (Adipose Tissue, Intra-Abdominal[Title/Abstract])) OR (Visceral Fat[Title/Abstract])) OR (Fat, Visceral[Title/Abstract])) OR (Visceral Adipose Tissue[Title/Abstract])) OR (Abdominal Visceral Fat[Title/Abstract])) OR (Fat, Abdominal Visceral[Title/Abstract])) OR (Retroperitoneal Fat[Title/Abstract])) OR (Retroperitoneal Adipose Tissue[Title/Abstract])
	20066

	#7
	"Intra-Abdominal Fat"[Mesh]
	8008

	#6
	("Obesity"[Mesh]) OR ("Overweight"[Mesh])
	304629

	#5
	"Overweight"[Mesh]
	304629

	#4
	"Obesity"[Mesh]
	292444

	#3
	("Exercise"[Mesh]) OR (((((((((((((Physical Exercise[Title/Abstract]) OR (Aerobic Exercise[Title/Abstract])) OR (Physical Activity[Title/Abstract])) OR (walking[Title/Abstract])) OR (running[Title/Abstract])) OR (cycling[Title/Abstract])) OR (resistance training[Title/Abstract])) OR (treadmill[Title/Abstract])) OR (strength training[Title/Abstract])) OR (resistance exercise[Title/Abstract])) OR (Combined Aerobic[Title/Abstract] AND Resistance Training[Title/Abstract])) OR (mixed exercise program[Title/Abstract])) OR (High-intensity interval training[Title/Abstract]))
	639251

	
#2
	((((((((((((Physical Exercise[Title/Abstract]) OR (Aerobic Exercise[Title/Abstract])) OR (Physical Activity[Title/Abstract])) OR (walking[Title/Abstract])) OR (running[Title/Abstract])) OR (cycling[Title/Abstract])) OR (resistance training[Title/Abstract])) OR (treadmill[Title/Abstract])) OR (strength training[Title/Abstract])) OR (resistance exercise[Title/Abstract])) OR (Combined Aerobic[Title/Abstract] AND Resistance Training[Title/Abstract])) OR (mixed exercise program[Title/Abstract])) OR (High-intensity interval training[Title/Abstract])
	

520252

	#1
	"Exercise"[Mesh]
	283369



Table S2 Embase
	Search procedure
	Query
	Results

	#10
	#3 AND #4 AND #5 AND #8 AND #9
	412

	#9
	'randomized controlled trial':ab,ti OR 'randomized':ab,ti OR 'placebo':ab,ti OR 'rct':ab,ti
	1592185

	#8
	#6 OR #7
	40539

	#7
	'intra abdominal fat':ab,ti OR 'adipose tissue, intra-abdominal':ab,ti OR 'intra-abdominal adipose tissue':ab,ti OR 'visceral fat':ab,ti OR 'fat, visceral':ab,ti OR 'visceral adipose tissue':ab,ti OR 'abdominal visceral fat':ab,ti OR 'fat, abdominal visceral':ab,ti OR 'retroperitoneal fat':ab,ti OR 'fats, retroperitoneal':ab,ti OR 'retroperitoneal adipose tissue':ab,ti
	31173

	#6
	'intra-abdominal fat'/exp
	32702

	#5
	'adult'/exp
	13621546

	#4
	'obesity'/exp
	830488

	#3
	#1 OR #2
	1056018

	#2
	'physical exercise':ab,ti OR 'aerobic exercise':ab,ti OR 'physical activity':ab,ti OR 'walking':ab,ti OR 'running':ab,ti OR 'cycling':ab,ti OR 'resistance training':ab,ti OR 'treadmill':ab,ti OR 'strength training':ab,ti OR 'resistance exercise':ab,ti OR 'combined aerobic and resistance training':ab,ti OR 'mixed exercise program':ab,ti OR 'high-intensity interval training':ab,ti
	681134

	#1
	'exercise'/exp
	570439



Table S3 Cochrane Library
	Search procedure
	Query
	Results

	#11
	#3 and #6 and #7 and #10
	568

	#10
	#8 or #9
	4226

	#9
	(Intra Abdominal Fat):ti,ab,kw or (Intra-Abdominal Adipose Tissue):ti,ab,kw or (Adipose Tissue, Intra-Abdominal):ti,ab,kw or (Visceral Fat):ti,ab,kw or (Fat, Visceral):ti,ab,kw or (Visceral Adipose Tissue):ti,ab,kw or (Abdominal Visceral Fat):ti,ab,kw or (Fat, Abdominal Visceral):ti,ab,kw or (Retroperitoneal Fat):ti,ab,kw or (Fats, Retroperitoneal):ti,ab,kw or (Retroperitoneal Adipose Tissue):ti,ab,kw
	4226

	#8
	MeSH descriptor: [Intra-Abdominal Fat] explode all trees
	476

	#7
	MeSH descriptor: [Adult] explode all trees
	642782

	#6
	#4 or #5
	26703

	#5
	MeSH descriptor: [Overweight] explode all trees
	26703

	#4
	MeSH descriptor: [Obesity] explode all trees
	22903

	#3
	#1 or #2
	1427789

	#2
	(Physical Exercise):ti,ab,kw or (Aerobic Exercise):ti,ab,kw or (Physical Activity):ti,ab,kw or (walking):ti,ab,kw or (running):ti,ab,kw or (cycling):ti,ab,kw or (resistance training):ti,ab,kw or (treadmill):ti,ab,kw or (strength training):ti,ab,kw or (resistance exercise):ti,ab,kw or (Combined Aerobic and Resistance Training):ti,ab,kw or (mixed exercise program):ti,ab,kw or (High-intensity interval training):ti,ab,kw
	164515

	#1
	MeSH descriptor: [Exercise] explode all trees
	42079



Table S4 Web of Science
	Search procedure
	Query
	Results

	#6
	#1 AND #2 AND #3 AND #4 AND #5   
	169

	#5
	randomized controlled trial  (Topic) OR randomized  (Topic) OR placebo  (Topic) OR RCT  (Topic)   
	1416751

	#4
	Obesity  (Topic) OR Overweight  (Topic)   
	580864

	#3
	Adult  (Topic)   
	2321532

	#2
	Intra-Abdominal Fat  (Topic) OR Intra Abdominal Fat  (Topic) OR Intra-Abdominal Adipose Tissue  (Topic) OR Adipose Tissue, Intra-Abdominal  (Topic) OR Visceral Fat  (Topic) OR Fat, Visceral  (Topic) OR Visceral Adipose Tissue  (Topic) OR Abdominal Visceral Fat  (Topic) OR Fat, Abdominal Visceral  (Topic) OR Retroperitoneal Fat  (Topic) OR Fats, Retroperitoneal  (Topic) OR Retroperitoneal Adipose Tissue  (Topic)   
	34540

	#1
	Exercise  (Topic) OR Physical Exercise  (Topic) OR Aerobic Exercise  (Topic) OR Physical Activity  (Topic) OR running  (Topic) OR walking  (Topic) OR cycling  (Topic) OR resistance training  (Topic) OR treadmill  (Topic) OR strength training  (Topic) OR resistance exercise  (Topic) OR Combined Aerobic and Resistance Training  (Topic) OR mixed exercise program  (Topic) OR High-intensity interval training  (Topic)   
	4092466









Appendix 2 Definitions of Exercise Training Interventions
	Exercise
	Description

	Aerobic exercise
	Activities in which the body’s large muscle groups move rhythmically and continuously over a prolonged period, typically performed to improve cardiorespiratory fitness and endurance.
Examples: walking, jogging, cycling, swimming.

	Resistance training
	Exercise performed by having a specific muscle or muscle group work against an external resistance to improve muscular fitness, such as strength, endurance, and muscle mass.

	Combined aerobic and resistance training
	An integrated program that delivers both aerobic and resistance components within the same training period (same session or on alternate days).

	High-intensity interval training
	High-intensity interval training is characterized by brief, intermittent bouts of vigorous activity interspersed with rest periods or lower-intensity recovery; exercise intensity is commonly described as 85–95% of maximal heart rate (HRmax) or 80–100% of peak power/output (or workload).









1

Appendix 3 Basic Characteristics and Exercise Intervention Details of the Included Studies
	Study
	Country
	Number
	Age
	Type of exercise
	BMI
	BF%
	Intervention duration (weeks)
	Time
(minutes)
	Frequency
( times/week)
	Exact dose
	Dose
	Residual dose
	Outcome measure

	Mohammadi1 2022
	Iran
	IG1:9
	≥50
	RT
	28.8±2.1
	31.4±1.8
	12
	25
	3
	360
	250
	110
	calculated via 
formula, index

	
	
	IG2:10
	
	AE
	29.2±2.4
	32.0±2.5
	12
	25
	3
	450
	500
	50
	

	
	
	CG:9
	
	CON
	28.8±2.3
	31.0±2.2
	
	
	
	
	
	
	

	Hyun2 2021
	Korea
	IG:8
	37.8±2.8
	AE
	25.4±2.3
	37.5±2.3
	8
	40
	3
	816
	750
	66
	InBody

	
	
	CG:8
	39.1±2.4
	HIIT
	25.8±2.0
	38.6±5.0
	8
	20
	3
	420
	500
	80
	

	Jamka3 2021
	Poland
	IG:44
	55.0±7.0
	AE
	35.9±4.4
	
	12
	50
	3
	1020
	1000
	20
	[bookmark: OLE_LINK1]DXA

	
	
	CG:41
	55.0±7.0
	COM
	36.0±5.1
	
	12
	50
	3
	750
	750
	0
	

	Rashidi4 2021
	Iran
	IG:13
	44.3±4.7
	RT
	33.1±4.5
	45.6±3.0
	8
	40
	3
	420
	500
	80
	calculated via 
formula, index

	
	
	CG:13
	45.2±3.9
	CON
	33.1±3.6
	43.9±2.7
	
	
	
	
	
	
	

	Valsdottir5 2021
	Norway
	IG:12
	40.5±3.7
	HIIT
	30.7±2.3
	41.8±3.5
	10
	28
	3
	739.2
	750
	10.8
	DXA

	
	
	CG:15
	38.6±3.7
	CON
	30.8±2.3
	43.3±5.0
	
	
	
	
	
	
	

	Abdelbasset6 2020
	Saudi Arabia
	IG1:15
	54.9±4.7
	AE
	36.7±3.5
	
	8
	35
	3
	714
	750
	36
	MRI

	
	
	IG2:16
	54.4±5.8
	HIIT
	36.3±4.5
	
	8
	12
	3
	316.8
	250
	66.8
	

	
	
	CG:16
	55.2±4.3
	CON
	35.9±5.3
	
	
	
	
	
	
	
	

	Gripp7 2021
	Brazil
	IG:11
	39.0±5.0
	AE
	28.7±3.1
	29.3±3.2
	8
	30
	3
	702
	750
	48
	DXA

	
	
	CG:11
	38.0±6.0
	HIIT
	27.2±1.3
	28.3±3.7
	8
	18
	3
	594
	500
	94
	

	Lee8 2020
	Australia
	IG:12
	40.5±10.0
	HIIT
	29.0±2.1
	37.8±5.7
	12
	16
	3
	422.4
	500
	77.6
	DXA

	
	
	CG:15
	46.1±10.5
	CON
	31.6±3.4
	37.2±6.3
	
	
	
	
	
	
	

	Mendham9 2020
	South Africa
	IG:20
	22.4±2.4
	COM
	34.1±2.8
	
	12
	45
	4
	900
	1000
	100
	MRI

	
	
	CG:15
	23.7±4.9
	CON
	33.4±2.7
	
	
	
	
	
	
	
	

	Ramos10 2020
	Australia
	IG:10
	54.0±9.0
	AE
	34.0±6.5
	43.4±8.4
	16
	30
	5
	720
	750
	30
	DEXA

	
	
	CG:13
	54.0±10.0
	HIIT
	32.1±4.9
	40.5±6.7
	16
	16
	3
	422.4
	500
	77.6
	

	Ballin11 2019
	Sweden
	IG:36
	70.7±0.3
	HIIT
	29.8±3.1
	39.6±6.6
	10
	25
	3
	660
	750
	90
	DXA

	
	
	CG:36
	70.7±0.2
	CON
	29.0±3.5
	39.6±5.8
	
	
	
	
	
	
	

	Zhang12 2020
	China
	IG1:12
	19.7±1.1
	HIIT
	26.0±2.9
	44.6±5.0
	12
	30
	3
	792
	750
	42
	CT

	
	
	IG2:11
	21.0±2.4
	AE
	25.1±3.0
	44.1±4.5
	12
	45
	3
	675
	750
	75
	

	
	
	CG:13
	21.2±2.2
	CON
	25.2±1.8
	43.5±4.0
	
	
	
	
	
	
	

	Smidt13 2020
	South Africa
	IG:20
	22.3±2.4
	COM
	34.1±2.8
	50.3±2.4
	12
	45
	4
	900
	1000
	100
	DXA

	
	
	CG:13
	23.7±4.9
	CON
	33.4±2.7
	50.3±5.7
	
	
	
	
	
	
	

	Boutcher14 2019
	Australia
	IG:20
	54.1±3.6
	HIIT
	28.3±3.7
	36.9±4.3
	8
	20
	3
	528
	500
	28
	DXA

	
	
	CG:20
	53.3±3.4
	CON
	27.3±4.1
	36.5±5.1
	
	
	
	
	
	
	

	Cho15 2019
	Korea
	IG:9
	38.6±8.2
	COM
	26.9±3.9
	31.3±7.2
	8
	60
	3
	900
	1000
	100
	CT

	
	
	CG:5
	42.6±10.6
	CON
	25.8±3.4
	29.9±3.4
	
	
	
	
	
	
	

	Hagovska16 2020
	Slovak Republic
	IG:36
	26.7±4.8
	COM
	25.0±0.6
	34.0±1.5
	12
	60
	2
	600
	500
	100
	InBody

	
	
	CG:34
	26.9±4.9
	CON
	25.1±0.6
	32.0±1.2
	
	
	
	
	
	
	

	Dupuit17 2020
	France
	IG1:8
	67.1±7.2
	AE
	31.2±3.0
	37.9±4.0
	12
	40
	3
	816
	750
	66
	DXA

	
	
	IG2:10
	59.9±5.9
	HIIT
	31.5±4.3
	33.7±11.6
	12
	20
	3
	528
	500
	28
	

	Nunes18 2019
	Brazil
	IG:13
	62.9±8.8
	HIIT
	31.4±6.1
	46.2±5.3
	12
	28
	3
	739.2
	750
	10.8
	DEXA

	
	
	CG:13
	62.3±6.9
	COM
	30.6±3.9
	44.5±3.1
	12
	60
	3
	900
	1000
	100
	

	Ratajczak19 2019
	Poland
	IG:22
	51.0±8.0
	AE
	35.9±5.2
	
	12
	50
	3
	1020
	1000
	20
	calculated via 
formula, index

	
	
	CG:17
	49.0±10.0
	COM
	35.0±3.9
	
	12
	50
	3
	750
	750
	0
	

	Bairapareddy20 2018
	India
	IG:66
	20–45
	AE
	29.2±2.7
	32.0±5.3
	12
	40
	5
	1160
	1250
	90
	InBody

	
	
	CG:64
	
	CON
	29.0±2.4
	31.5±4.3
	
	
	
	
	
	
	

	Wedell Neergaard21 2019
	Denmark
	IG:14
	50.7±7.5
	AE
	31.7±4.0
	
	12
	35
	3
	714
	750
	36
	MRI

	
	
	CG:12
	47.9±7.5
	CON
	31.2±3.8
	
	
	
	
	
	
	
	

	Holliday22 2018
	UK
	IG:16
	41.0±2.0
	AE
	29.2±3.4
	
	24
	30
	5
	645
	750
	105
	DXA

	
	
	CG:20
	41.0±2.0
	CON
	29.2±3.4
	
	
	
	
	
	
	
	

	Roy23 2018
	New Zealand
	IG:69
	43.0±10.2
	HIIT
	32.9±4.2
	38.1±7.0
	48
	15
	3
	396
	500
	104
	DXA

	
	
	CG:94
	43.9±11.5
	AE
	33.1±4.5
	40.0±7.7
	48
	30
	5
	825
	750
	75
	

	Tong24 2018
	China
(Hong Kong)
	IG:16
	21.3±1.0
	HIIT
	
	38.2±2.4
	12
	30
	4
	1056
	1000
	56
	CT

	
	
	CG:14
	20.7±1.5
	CON
	
	40.5±2.6
	
	
	
	
	
	
	

	Chen25 2017
	China
(Taiwan)
	IG1:15
	69.3±3.0
	AE
	26.8±3.8
	40.0±4.4
	8
	60
	2
	576
	500
	76
	InBody

	
	
	IG2:15
	68.9±4.4
	RT
	28.3±4.4
	39.7±5.6
	8
	60
	2
	420
	500
	80
	

	
	
	IG3:15
	68.5±2.7
	COM
	27.2±2.9
	39.7±5.8
	8
	60
	2
	600
	500
	100
	

	
	
	CG:15
	68.6±3.1
	CON
	29.0±3.9
	39.8±4.5
	
	
	
	
	
	
	

	Oh26 2017
	Japan
	IG1:19
	51.2±8.3
	RT
	27.2±3.9
	
	12
	30
	3
	315
	250
	65
	MRI

	
	
	IG2:20
	48.6±8.1
	HIIT
	28.4±4.0
	
	12
	13
	3
	343.2
	250
	93.2
	

	
	
	CG:13
	48.2±8.3
	AE
	28.8±4.0
	
	12
	40
	3
	600
	500
	100
	

	Keating27 2017
	Australia
	IG:11
	45.4±6.3
	RT
	32.2±4.0
	
	8
	35
	3
	504
	500
	4
	MRI

	
	
	CG:14
	44.2±10.5
	CON
	30.8±3.7
	
	
	
	
	
	
	
	

	Wu28 2017
	USA
	IG:6
	25.8±5.3
	AE
	36.1±2.3
	41.3±2.5
	12
	35
	4
	812
	750
	62
	DXA

	
	
	CG:6
	28.8±5.5
	CON
	32.2±2.5
	40.3±2.5
	
	
	
	
	
	
	

	Houghton29 2016
	UK
	IG:12
	54.0±12.0
	COM
	33.0±5.0
	
	12
	45
	3
	675
	750
	75
	MRI

	
	
	CG:12
	51.0±16.0
	CON
	33.0±7.0
	
	
	
	
	
	
	
	

	Zhang30 2017
	China
	IG1:15
	21.5±1.7
	HIIT
	38.1±2.3
	
	12
	35
	3
	924
	1000
	76
	CT

	
	
	IG2:15
	20.9±1.4
	AE
	38.0±2.1
	
	12
	60
	3
	900
	1000
	100
	

	
	
	CG:13
	20.8±1.1
	CON
	40.9±2.9
	
	
	
	
	
	
	
	

	Cooper31 2016
	Australia
	IG1:15
	49.1±5.3
	HIIT
	29.7±4.0
	25.0±5.3
	12
	18
	3
	475.2
	500
	24.8
	CT

	
	
	IG2:15
	51.1±5.7
	AE
	30.6±3.4
	27.3±6.5
	12
	55
	3
	1122
	1000
	122
	

	
	
	CG:14
	51.2±7.0
	CON
	28.7±3.6
	25.1±5.4
	
	
	
	
	
	
	

	Maillard32 2016
	France
	IG:8
	70.1±6.8
	AE
	29.7±3.4
	37.9±3.7
	16
	40
	2
	544
	500
	44
	DEXA

	
	
	CG:8
	68.2±5.4
	HIIT
	32.6±4.8
	36.2±4.8
	16
	20
	2
	352
	250
	102
	

	Keating33 2015
	Australia
	IG:12
	45.6±12.8
	AE
	32.2±4.9
	
	8
	35
	3
	577.5
	500
	77.5
	MRI

	
	
	CG:12
	39.1±10.1
	CON
	31.3±2.8
	
	
	
	
	
	
	
	

	Arad34 2015
	USA
	IG:9
	29.0±4.0
	HIIT
	32.5±3.6
	45.4±3.7
	14
	24
	3
	633.6
	750
	116.4
	MRI

	
	
	CG:11
	30.0±7.0
	CON
	32.1±3.2
	45.4±5.0
	
	
	
	
	
	
	

	Baria35 2014
	Brazil
	IG:10
	52.1±11.4
	AE
	30.8±5.1
	
	12
	45
	3
	513
	500
	13
	CT

	
	
	CG:9
	53.4±9.6
	CON
	29.6±1.9
	
	
	
	
	
	
	
	

	Bacchi36 2013
	Italy
	IG:13
	55.6±7.2
	AE
	30.5±3.6
	31.8±5.0
	12
	50
	3
	750
	750
	0
	MRI

	
	
	CG:17
	56.0±7.8
	RT
	28.8±4.5
	29.8±7.8
	12
	30
	3
	540
	500
	40
	

	Zhang37 2015
	China
	IG1:12
	21.0±1.0
	HIIT
	25.8±2.7
	31.3±3.6
	12
	16
	4
	704
	750
	46
	CT

	
	
	IG2:12
	20.6±1.2
	AE
	26.0±1.6
	32.0±2.4
	12
	33
	4
	897.6
	1000
	102.4
	

	
	
	CG:11
	20.9±1.0
	CON
	25.4±1.5
	32.0±2.4
	
	
	
	
	
	
	

	Herzig38 2014
	Finland
	IG:33
	58.1±9.9
	AE
	32.6±5.7
	40.0±7.6
	12
	45
	3
	378
	500
	122
	InBody

	
	
	CG:35
	59.5±10.8
	CON
	30.9±4.8
	38.6±9.0
	
	
	
	
	
	
	

	Bouchonville39 2014
	USA
	IG:22
	70.0±4.0
	COM
	36.9±5.4
	40.2±10.5
	48
	60
	3
	900
	1000
	100
	MRI

	
	
	CG:23
	69.0±4.0
	CON
	37.3±4.7
	43.4±6.7
	
	
	
	
	
	
	

	Dobrosielski40 2012
	USA
	IG:51
	57.0±6.0
	COM
	33.0±4.3
	38.2±7.5
	24
	60
	3
	900
	1000
	100
	MRI

	
	
	CG:63
	56.0±6.0
	CON
	33.6±4.8
	38.4±7.5
	
	
	
	
	
	
	

	Jung41 2012
	Korea
	IG:8
	48.4±6.1
	AE
	25.9±1.6
	
	12
	30
	5
	870
	750
	120
	CT

	
	
	CG:12
	55.5±7.6
	CON
	27.7±3.4
	
	
	
	
	
	
	
	

	Donges42 2013
	Australia
	IG1:13
	45.4±6.1
	AE
	32.0±4.9
	27.8±4.7
	12
	50
	3
	870
	750
	120
	CT

	
	
	IG2:13
	45.4±6.1
	RT
	29.7±3.2
	27.6±5.0
	12
	25
	3
	450
	500
	50
	

	
	
	IG3:13
	46.2±5.0
	COM
	30.2±2.5
	27.6±5.0
	12
	50
	3
	750
	750
	0
	

	
	
	CG:8
	49.5±7.4
	CON
	29.6±5.4
	23.9±6.2
	
	
	
	
	
	
	

	Heydari43 2012
	Australia
	IG:20
	24.7±4.8
	HIIT
	28.4±2.2
	34.8±4.1
	12
	20
	3
	528
	500
	28
	CT

	
	
	CG:18
	25.1±3.9
	CON
	29.0±3.1
	36.3±5.9
	
	
	
	
	
	
	

	Moghadasi44 2013
	Iran
	IG:8
	35–50
	AE
	30.3±2.1
	30.0±3.4
	12
	30
	4
	696
	750
	54
	MRI

	
	
	CG:8
	
	CON
	32.0±5.3
	31.4±5.5
	
	
	
	
	
	
	

	Kim45 2012
	Korea
	IG:15
	54.5±2.8
	AE
	25.0±1.3
	36.0±3.0
	16
	60
	3
	1440
	1500
	60
	InBody

	
	
	CG:15
	54.5±2.8
	CON
	25.1±1.5
	36.6±1.7
	
	
	
	
	
	
	

	Slentz46 2011
	USA
	IG1:52
	49.7±11.4
	RT
	30.5±3.4
	
	24
	40
	3
	420
	500
	80
	CT

	
	
	IG2:48
	49.5±9.8
	AE
	30.4±3.2
	
	24
	40
	3
	816
	750
	66
	

	
	
	CG:44
	46.9±10.0
	COM
	30.4±3.2
	
	24
	75
	3
	1125
	1000
	125
	

	Hallsworth47 2011
	UK
	IG:11
	52.0±13.3
	RT
	32.3±4.9
	37.0±8.0
	8
	40
	3
	696
	750
	54
	MRI

	
	
	CG:8
	62.0±7.4
	CON
	32.3±4.8
	41.0±6.0
	
	
	
	
	
	
	

	Friedenreich48 2011
	Canada
	IG:155
	61.2±5.4
	AE
	29.1±4.5
	42.2±4.9
	48
	45
	5
	1530
	1500
	30
	CT

	
	
	CG:156
	60.6±5.7
	CON
	29.2±4.3
	42.4±5.7
	
	
	
	
	
	
	

	Ku49 2010
	Korea
	IG1:13
	55.7±6.2
	RT
	27.1±2.3
	35.2±5.6
	12
	35
	5
	875
	750
	125
	CT

	
	
	IG2:15
	55.7±7.0
	AE
	27.1±2.4
	36.4±6.0
	12
	60
	5
	1440
	1500
	60
	

	
	
	CG:16
	57.8±8.1
	CON
	27.1±2.4
	35.1±6.5
	
	
	
	
	
	
	

	Kwon50 2010
	Korea
	IG:13
	55.5±7.5
	AE
	27.0±2.5
	37.3±5.5
	12
	60
	5
	1200
	1250
	50
	CT

	
	
	CG:14
	57.5±8.6
	CON
	27.5±3.0
	37.5±6.2
	
	
	
	
	
	
	

	Barone51 2009
	USA
	IG:51
	64.6±5.7
	COM
	29.4±3.8
	38.0±9.0
	24
	60
	3
	900
	1000
	100
	MRI

	
	
	CG:53
	64.6±5.7
	CON
	29.7±5.0
	38.0±10.0
	
	
	
	
	
	
	

	Schmitz52 2007
	USA
	IG:70
	36.0±5.0
	RT
	29.4±3.3
	44.3±5.0
	48
	60
	2
	420
	500
	80
	CT

	
	
	CG:63
	36.0±6.0
	CON
	29.4±3.2
	43.5±4.8
	
	
	
	
	
	
	

	Slentz53 2005
	USA
	IG:46
	53.0±7.0
	AE
	29.7±3.1
	
	24
	60
	3
	864
	750
	114
	CT

	
	
	CG:47
	52.3±7.7
	CON
	29.8±3.0
	
	
	
	
	
	
	
	

	Cuff54 2003
	Canada
	IG1:10
	63.4±7.0
	COM
	33.3±4.7
	
	16
	65
	3
	975
	1000
	25
	CT

	
	
	IG2:9
	59.4±6.6
	AE
	32.5±4.2
	
	16
	65
	3
	1072.5
	1000
	72.5
	

	
	
	CG:9
	60.0±5.7
	CON
	36.7±6.0
	
	
	
	
	
	
	
	

	McTiernan55 2007
	USA
	IG:48
	56.2±6.7
	AE
	29.7±3.7
	31.5±6.4
	48
	60
	6
	1728
	1500
	228
	[bookmark: OLE_LINK2]CT

	
	
	CG:51
	56.6±7.6
	CON
	30.1±4.8
	29.7±5.9
	
	
	
	
	
	
	

	Donnelly56 2003
	USA
	IG:16
	22.0±4.0
	AE
	29.7±2.9
	28.3±4.6
	64
	40
	5
	960
	1000
	40
	CT

	
	
	CG:15
	24.0±4.0
	CON
	29.0±3.0
	26.8±4.6
	
	
	
	
	
	
	

	Waters57 2022
	USA
	IG1:35
	70.0±4.0
	AE
	35.9±4.4
	
	26
	60
	3
	1224
	1250
	26
	MRI

	
	
	IG2:35
	70.0±5.0
	RT
	36.7±5.8
	
	26
	60
	3
	1080
	1000
	80
	

	
	
	IG3:35
	70.0±5.0
	COM
	35.8±4.5
	
	26
	60
	3
	900
	1000
	100
	

	
	
	CG:36
	70.0±5.0
	CON
	36.7±5.0
	
	
	
	
	
	
	
	

	Haganes58 2022
	Norway
	IG:26
	34.9±7.0
	HIIT
	32.5±4.5
	38.6±10.5
	7
	16
	3
	528
	500
	28
	InBody

	
	
	CG:29
	36.4±6.2
	CON
	33.1±4.2
	39.5±10.1
	
	
	
	
	
	
	

	Lehmann59 2024
	Germany
	IG:56
	43.5±10.7
	RT
	37.1±5.2
	43.2±5.4
	48
	40
	2
	464
	500
	36
	MRI

	
	
	CG:56
	45.0±11.1
	AE
	37.1±4.8
	43.6±6.5
	48
	40
	2
	320
	250
	70
	

	Chang60 2025
	China
(Taiwan)
	IG:58
	57.4±6.0
	AE
	≥25% in males and ≥30% in females
	8
	30
	3
	612
	500
	112
	ACCUNIQ BC300

	
	
	CG:58
	56.8±6.6
	HIIT
	
	8
	20
	3
	660
	750
	90
	


①AE = Aerobic exercise, ②RT = Resistance training, ③CON = Control, ④COM = Combined aerobic and resistance training, ⑤HIIT = High-intensity interval training, ⑥IG = Intervention group, ⑦CG = Comparison group, ⑧DEXA/DXA = Dual-energy X-ray absorptiometry, ⑨MRI = Magnetic resonance imaging, ⑩InBody = a bioelectrical impedance analysis (BIA) device, ⑪CT = Computed tomography, ⑫BMI = Body mass index, ⑬BF% = Body fat percentage, ⑭MET = Metabolic equivalent of task
1

Appendix 4 Risk of Bias Assessment with the RoB 2.0 Tool
	Study
	Randomization process
	Deviations from intended interventions
	Missing outcome data
	Measurement of the outcome
	Selection of the reported result
	Overall Bias

	Mohammadi 2022
	some concerns
	Low
	some concerns
	High
	Low
	High

	Hyun 2021
	Low
	Low
	Low
	Low
	Low
	Low

	Jamka 2021
	Low
	some concerns
	Low
	some concerns
	Low
	some concerns

	Rashidi 2021
	Low
	Low
	some concerns
	Low
	some concerns
	some concerns

	Valsdottir 2021
	Low
	Low
	Low
	Low
	Low
	Low

	Abdelbasset 2020
	Low
	Low
	High
	Low
	Low
	High

	Gripp 2021
	Low
	some concerns
	some concerns
	Low
	Low
	some concerns

	Lee 2020
	Low
	some concerns
	some concerns
	Low
	Low
	some concerns

	Mendham 2020
	Low
	Low
	Low
	Low
	Low
	Low

	Ramos 2020
	Low
	some concerns
	Low
	Low
	some concerns
	some concerns

	Ballin 2019
	Low
	Low
	Low
	Low
	Low
	Low

	Zhang 2020
	Low
	Low
	Low
	Low
	Low
	Low

	Smidt 2020
	Low
	Low
	Low
	Low
	Low
	Low

	Boutcher 2019
	Low
	Low
	Low
	Low
	Low
	Low

	Cho 2019
	Low
	Low
	Low
	some concerns
	Low
	some concerns

	Hagovska 2020
	Low
	Low
	Low
	Low
	Low
	Low

	Dupuit 2020
	Low
	Low
	Low
	Low
	Low
	Low

	Nunes 2019
	some concerns
	Low
	some concerns
	Low
	Low
	some concerns

	Ratajczak 2019
	Low
	Low
	Low
	Low
	Low
	Low

	Bairapareddy 2018
	Low
	Low
	some concerns
	High
	some concerns
	High

	Wedell Neergaard 2019
	Low
	Low
	Low
	Low
	Low
	Low

	Holliday 2018
	Low
	Low
	some concerns
	some concerns
	Low
	some concerns

	Roy 2018
	Low
	Low
	Low
	some concerns
	Low
	some concerns

	Tong 2018
	Low
	Low
	Low
	Low
	Low
	Low

	Chen 2017
	Low
	Low
	Low
	Low
	Low
	Low

	Oh 2017
	Low
	some concerns
	some concerns
	High
	Low
	High

	Keating 2017
	Low
	Low
	Low
	some concerns
	Low
	some concerns

	Wu 2017
	Low
	some concerns
	some concerns
	Low
	Low
	some concerns

	Houghton 2016
	Low
	Low
	Low
	Low
	Low
	Low

	Zhang 2017
	Low
	Low
	Low
	Low
	Low
	Low

	Cooper 2016
	Low
	Low
	Low
	Low
	Low
	Low

	Maillard 2016
	Low
	Low
	some concerns
	Low
	Low
	some concerns

	Keating 2015
	Low
	Low
	Low
	Low
	Low
	Low

	Arad 2015
	Low
	Low
	Low
	some concerns
	Low
	some concerns

	Baria 2014
	Low
	some concerns
	some concerns
	Low
	Low
	some concerns

	Bacchi 2013
	Low
	Low
	Low
	Low
	Low
	Low

	Zhang 2015
	Low
	Low
	Low
	Low
	Low
	Low

	Herzig 2014
	Low
	some concerns
	High
	Low
	Low
	High

	Bouchonville 2014
	Low
	Low
	Low
	Low
	Low
	Low

	Dobrosielski 2012
	Low
	some concerns
	Low
	some concerns
	Low
	some concerns

	Jung 2012
	Low
	Low
	Low
	Low
	Low
	Low

	Donges 2013
	Low
	Low
	Low
	Low
	Low
	Low

	Heydari 2012
	Low
	Low
	Low
	Low
	Low
	Low

	Moghadasi 2013
	Low
	Low
	Low
	Low
	Low
	Low

	Kim 2012
	Low
	Low
	Low
	Low
	Low
	Low

	Slentz 2011
	Low
	Low
	Low
	Low
	Low
	Low

	Hallsworth 2011
	Low
	Low
	Low
	Low
	Low
	Low

	Friedenreich 2011
	Low
	Low
	Low
	Low
	Low
	Low

	Ku 2010
	Low
	Low
	some concerns
	Low
	Low
	some concerns

	Kwon 2010
	Low
	Low
	some concerns
	Low
	Low
	some concerns

	Barone 2009
	Low
	Low
	Low
	Low
	Low
	Low

	Schmitz 2007
	Low
	Low
	Low
	Low
	Low
	Low

	Slentz 2005
	Low
	Low
	some concerns
	some concerns
	Low
	some concerns

	Cuff 2003
	Low
	Low
	Low
	Low
	Low
	Low

	McTiernan 2007
	Low
	Low
	Low
	Low
	Low
	Low

	Donnelly 2003
	some concerns
	Low
	some concerns
	High
	Low
	High

	Waters 2022
	Low
	Low
	Low
	Low
	Low
	Low

	Haganes 2022
	Low
	Low
	Low
	Low
	Low
	Low

	Lehmann 2024
	Low
	Low
	some concerns
	some concerns
	Low
	some concerns

	Chang 2025
	Low
	Low
	Low
	Low
	Low
	Low























[image: ]Appendix 5 Contribution of Direct and Indirect Comparisons to the Network Meta-Analysis (NMA) and the Number of Studies in Each Direct Comparison
A: Control, B: Aerobic exercise, C: High-intensity interval training, D: Combined aerobic and resistance training, E: Resistance training



Appendix 6 Inconsistency Analysis Using Loop, Global, and Local Inconsistency Tests
Table S5 Results of the Loop Inconsistency Test
	Loop
	IF
	seIF
	z_value
	p_value
	CI_95
	Loop_Heterog_tau2

	AE-COM-RT
	0.654
	0.511
	1.28
	0.2
	(0.00,1.66)
	0.094

	CON-HIIT-COM
	0.485
	0.82
	0.592
	0.554
	(0.00,2.09)
	0.397

	CON-AE-HIIT
	0.444
	0.254
	1.748
	0.08
	(0.00,0.94)
	0.111

	CON-AE-COM
	0.345
	0.42
	0.821
	0.411
	(0.00,1.17)
	0.251

	CON-COM-RT
	0.345
	0.921
	0.374
	0.708
	(0.00,2.15)
	0.551

	AE-HIIT-COM
	0.315
	0.751
	0.419
	0.675
	(0.00,1.79)
	0.155

	CON-AE-RT
	0.025
	0.371
	0.067
	0.947
	(0.00,0.75)
	0.148


CON = Control, AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training

Table S6 Fitting the Inconsistency Model
	Fitting the Inconsistency Model
	

	chi2
	4.47

	Prob > chi2
	0.4837



Table S7 Results of the Local Inconsistency Test
	Side
	Direct
	
	Indirect
	
	Difference
	
	

	
	Coef.
	Std. Err.
	Coef.
	Std. Err.
	Coef.
	Std. Err.
	P>z

	A B
	-0.7223239
	0.1228422
	-0.5726075
	0.1958136
	-0.1497164
	0.2314239
	0.518

	A C
	-0.5581772
	0.1691423
	-1.079938
	0.2329719
	0.5217604
	0.2873016
	0.069

	A D
	-0.7991803
	0.1755607
	-0.5461799
	0.2672322
	-0.2530004
	0.3197572
	0.429

	A E
	-0.665005
	0.2115744
	-0.5393259
	0.3013121
	-0.125679
	0.3679051
	0.733

	B C
	-0.3401065
	0.2233791
	0.1600351
	0.1967559
	-0.5001417
	0.2973291
	0.093

	B D
	0.2689289
	0.3165386
	-0.1556523
	0.1905002
	0.4245811
	0.3694506
	0.25

	B E
	0.0277079
	0.3380416
	0.0688078
	0.2238983
	-0.0410999
	0.4051803
	0.919

	C D
	0.2588882
	0.6322585
	-0.0061405
	0.2025552
	0.2650287
	0.6639122
	0.69

	D E
	0.4403623
	0.5363059
	0.0350431
	0.2337022
	0.4053192
	0.5850135
	0.488


A: Control, B: Aerobic exercise, C: High-intensity interval training, D: Combined aerobic and resistance training, E: Resistance training











[image: ]Appendix 7 Results of Pairwise Comparison
CON = Control, AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training



Appendix 8 Results of the GRADE Assessment of the Quality of Evidence
Figure S1 Overview of Limitations in the Studies
[image: ]The color of the lines represents the overall risk-of-bias judgement for the comparison between the corresponding interventions, derived from the RoB 2.0 assessments of the included studies: green = low risk of bias; yellow = some concerns; red = high risk of bias.
CON = Control, AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training

[image: ]Figure S2 Contribution of Risk-of-Bias Judgements (RoB 2.0) to Each Network Estimate
A: Control, B: Aerobic exercise, C: High-intensity interval training, D: Combined aerobic and resistance training, E: Resistance training, green: low risk, yellow: some concerns, red: high risk
Table S8 Reasons for Downgrading in the GRADE Assessment of the Quality of Evidence 
(1) Study Limitations
Each network estimate was rated according to the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) framework. Study limitations were assessed based on the risk-of-bias (RoB 2.0) judgments for each direct comparison, with the following scoring: low risk (green) = 0; some concerns (yellow) = −1; high risk (red) = −2. Based on these ratings, we calculated a weighted risk score for each comparison and the surface under the cumulative ranking curve (SUCRA) rankings, reflecting the impact of RoB 2.0 scores in direct comparisons on the corresponding network estimate. If the risk score was between −1.5 and −0.6, the certainty was downgraded by one level, labeled as "Study limitations"; if the risk score was less than −1.6, it was downgraded by two levels, labeled as "Study limitations²". 
(2) Indirectness
Downgrading for indirectness was determined by evaluating whether the contribution plot (Appendix 5) was informed solely by indirect evidence. 
(3) Heterogeneity and Inconsistency
For heterogeneity in direct comparisons, we determined whether the prediction intervals between interventions in the prediction interval plot (Appendix 7) crossed the line of no effect; if they did (i.e., the red solid line intersected the blue solid line), the comparison was classified as highly heterogeneous (labeled as "Heterogeneity"). Inconsistency between direct and indirect evidence was assessed using loop-specific heterogeneity estimates and node-splitting analyses (labeled as "Inconsistency"). 
(4) Imprecision
When the total sample size is less than 400, an overall downgrade of one level is applied. Imprecision in ranking results was assessed by the magnitude of differences between interventions' SUCRA values; when the differences were small, the corresponding intervention was downgraded by one level. 
(5) Publication Bias
Assessed for downgrading by analyzing the funnel plot (Figure 5 in the main text).
	Comparison
	Nature of the evidence
	Confidence
	Downgrading due to

	AvsB
	Mixed
	Moderate
	Heterogeneity

	AvsC
	
	Moderate
	Heterogeneity

	AvsD
	
	Low
	Study limitations, Heterogeneity

	AvsE
	
	Low
	Study limitations, Heterogeneity

	BvsC
	
	Moderate
	Publication bias

	BvsD
	
	Moderate
	Study limitations

	BvsE
	
	Moderate
	Study limitations

	CvsD
	
	Moderate
	Imprecision

	DvsE
	
	Moderate
	Study limitations

	CvsE
	Indirect
	Moderate
	Indirectness

	Ranking of treatments
	
	Moderate
	Publication Bias


A: Control, B: Aerobic exercise, C: High-intensity interval training, D: Combined aerobic and resistance training, E: Resistance training
Appendix 9 Key Assumptions of Bayesian Dose-Response Analysis
[bookmark: _heading=h.35nkun2](1) Connectivity
[bookmark: _heading=h.1ksv4uv][image: ]Within the theoretical framework of network meta-analysis (NMA), network connectivity is a fundamental prerequisite for valid comparisons. Insufficient connectivity may not only reduce statistical power but also increase the risk of bias, thereby raising the likelihood of erroneous conclusions. In this study, we systematically assessed network connectivity at two levels: exercise modality and exercise dose. The results (Figure S3) showed no evidence of network disconnection, indicating that the network structure remained overall connected.
[image: ]Figure S3 Treatment-level network
[bookmark: _heading=h.44sinio][bookmark: _heading=h.2jxsxqh]Figure S4 Agent-level network
AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training, Placebo = Control



(2) Consistency 
[bookmark: _heading=h.z337ya]Data consistency was assessed by comparing the results from the network consistency model with those from an unrelated mean effects model. In this study, we compared the deviance values, the number of estimated parameters in the network, and the deviance information criterion (DIC) between the two models to evaluate model fit, as shown in Table S9.
Table S9 Comparison of fit between the consistency and UME models
	Model
	pV
	Residual deviance
	DIC
	SD

	Consistent
	155.5
	153.387
	891.5
	0.583

	UME
	150.1
	152.682
	887.4
	0.711


[bookmark: _heading=h.3j2qqm3]UME = Unrelated Mean Effects, pV = Number of estimated parameters, DIC = Deviance Information Criterion, SD = Standard Deviation
(3) Transitivity 
In this study, we applied a node-splitting approach within a multivariate network meta-analysis (MBNMA) framework to assess consistency by partitioning the contribution of a given treatment contrast into direct and indirect components and comparing the corresponding estimates; when the two estimates were similar, the evidence was considered consistent, as shown in Table S10 and Figure S5.
Table S10 Node-splitting analysis of inconsistency
	[bookmark: _heading=h.1y810tw]Comparison
	p-value
	Median
	2.50%
	97.50%

	RT_500 vs COM_1000
	0.575
	
	
	

	-> direct
	
	0.451
	-0.953
	1.902

	-> indirect
	
	0.244
	-0.356
	0.818

	-> MBNMA
	
	0.27
	-0.258
	0.814

	HIIT_750 vs COM_1000
	0.545
	
	
	

	-> direct
	
	-0.272
	-1.897
	1.394

	-> indirect
	
	0.005
	-0.612
	0.578

	-> MBNMA
	
	-0.021
	-0.593
	0.52

	COM_750 vs AE_1000
	0.446
	
	
	

	-> direct
	
	0.33
	-0.747
	1.417

	-> indirect
	
	-0.097
	-0.528
	0.32

	-> MBNMA
	
	-0.135
	-0.53
	0.264

	RT_500 vs AE_750
	0.442
	
	
	

	-> direct
	
	0.235
	-1.435
	1.803

	-> indirect
	
	0.036
	-0.408
	0.478

	-> MBNMA
	
	0.051
	-0.372
	0.466

	HIIT_500 vs AE_750
	0.107
	
	
	

	-> direct
	
	-0.679
	-1.387
	0.003

	-> indirect
	
	0.158
	-0.178
	0.503

	-> MBNMA
	
	0.005
	-0.308
	0.339

	COM_1000 vs AE_750
	0.503
	
	
	

	-> direct
	
	0.166
	-1.406
	1.688

	-> indirect
	
	0.263
	-0.219
	0.736

	-> MBNMA
	
	0.22
	-0.224
	0.681

	RT_250 vs AE_500
	0.189
	
	
	

	-> direct
	
	-0.612
	-2.251
	0.918

	-> indirect
	
	0.12
	-0.108
	0.342

	-> MBNMA
	
	0.111
	-0.114
	0.337

	HIIT_750 vs AE_500
	0.27
	
	
	

	-> direct
	
	0.387
	-1.064
	1.831

	-> indirect
	
	-0.503
	-0.934
	-0.06

	-> MBNMA
	
	-0.418
	-0.833
	-0.004

	HIIT_250 vs AE_500
	0.166
	
	
	

	-> direct
	
	-0.61
	-1.764
	0.547

	-> indirect
	
	0.105
	-0.078
	0.28

	-> MBNMA
	
	0.088
	-0.09
	0.28

	RT_500 vs AE_250
	0.298
	
	
	

	-> direct
	
	0.36
	-1.139
	1.818

	-> indirect
	
	-0.357
	-0.753
	0.027

	-> MBNMA
	
	-0.294
	-0.672
	0.089

	RT_1000 vs Placebo_0
	0.622
	
	
	

	-> direct
	
	-1.311
	-2.77
	0.271

	-> indirect
	
	-0.833
	-1.706
	0.019

	-> MBNMA
	
	-0.934
	-1.705
	-0.157

	RT_750 vs Placebo_0
	0.445
	
	
	

	-> direct
	
	-0.194
	-1.364
	0.976

	-> indirect
	
	-0.866
	-1.539
	-0.211

	-> MBNMA
	
	-0.701
	-1.278
	-0.118

	HIIT_1000 vs Placebo_0
	0.582
	
	
	

	-> direct
	
	-0.691
	-1.772
	0.442

	-> indirect
	
	-1.128
	-1.746
	-0.492

	-> MBNMA
	
	-1.016
	-1.567
	-0.473

	COM_500 vs Placebo_0
	0.009
	
	
	

	-> direct
	
	-1.924
	-2.891
	-0.874

	-> indirect
	
	-0.311
	-0.511
	-0.102

	-> MBNMA
	
	-0.366
	-0.582
	-0.159

	AE_1500 vs Placebo_0
	0.822
	
	
	

	-> direct
	
	-1.003
	-1.777
	-0.263

	-> indirect
	
	-1.052
	-1.559
	-0.51

	-> MBNMA
	
	-1.029
	-1.441
	-0.624

	AE_1250 vs Placebo_0
	0.623
	
	
	

	-> direct
	
	-0.888
	-1.743
	-0.045

	-> indirect
	
	-0.847
	-1.239
	-0.456

	-> MBNMA
	
	-0.857
	-1.201
	-0.52


AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training, Placebo = Control
[image: ]Figure S5 Node-splitting analysis
AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training, Placebo = Control


Appendix 10 Model Selection in Bayesian Dose-Response Analysis 
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Figure S7 “Split” NMA of different exercise agents
[bookmark: _heading=h.3whwml4]AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training

(2) Model Selection
Table S11 Model fit comparison
	Model
	DIC
	SD
	Deviance
	Residual deviance
	pV

	Emax (common treatment effects)
	1114.8
	NA
	1034.249
	450.652
	80.5

	Emax (random treatment effects)
	887.8
	0.648
	736.238
	152.641
	151.5

	Restricted cubic spline
(common treatment effects; 3 knots)
	1006.2
	NA
	910.085
	326.488
	96.1

	Restricted cubic spline
(random treatment effects; 3 knots)
	885.2
	0.571
	736.888
	153.291
	148.3

	Quadratic
(2nd degree polynomial, common
treatment effects)
	1111.5
	NA
	1027.041
	443.444
	84.5

	Quadratic
(2nd degree polynomial, random
treatment effects)
	874.8
	0.678
	737.106
	153.509
	137.6

	Non-parametric monotonically up (common treatment effects)
	1130.2
	NA
	1030.727
	447.130
	99.4


DIC = Deviance Information Criterion, SD = Between-study Standard Deviation, pV = Number of estimated parameters, 
NA = Not Applicable















[image: ][image: ]Figure S8 Deviance plot at overall exercise
Figure S9 Deviance plots at treatment-level
AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training
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Figure S10 Bayesian Dose-Response Relationship Between Exercise Dose and Visceral Adipose Tissue
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Figure S11 Bayesian Dose-Response Relationships for Four Exercise Modalities
AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training

(2) Ranking of the Effectiveness of the Four Interventions
[image: ] Figure S12 shows the probability of the four interventions being ranked from best to worst (estimated after up to 5000 iterations).
Figure S12 Effectiveness Ranking of the Four Exercise Interventions
AE = Aerobic exercise, RT = Resistance training, COM = Combined aerobic and resistance training, HIIT = High-intensity interval training, Placebo = Control

Table S12 Predictions ranking (from best to worst)
	Treatment
	Mean
	Median
	2.50%
	97.50%

	COM_560
	4.81
	2
	1
	23

	COM_670
	5.33
	3
	1
	21

	COM_440
	7.27
	4
	2
	26

	COM_780
	7.67
	6
	3
	20.03

	AE_1300
	10.45
	9
	2
	25

	AE_1500
	10.61
	8
	1
	31

	HIIT_560
	10.83
	11
	1
	23

	COM_330
	11.04
	8
	4
	29

	AE_1200
	11.09
	11
	3
	22

	HIIT_440
	12.37
	12
	1
	25

	HIIT_670
	12.57
	12
	2
	24

	COM_890
	12.64
	12
	4
	25

	AE_1000
	13.44
	13
	4
	23

	HIIT_330
	16.62
	17
	4
	29

	HIIT_780
	16.76
	17
	3
	30

	AE_830
	16.82
	17
	6
	26

	COM_220
	17.26
	17
	6
	32

	RT_890
	17.68
	17
	2
	36

	RT_780
	17.81
	18
	3
	34

	RT_1000
	18.14
	17
	1
	37

	RT_670
	18.71
	20
	4
	31

	RT_560
	20.4
	22
	5
	31

	AE_670
	20.76
	21
	10
	29

	COM_1000
	22.01
	23
	6
	35

	HIIT_890
	22.52
	24
	4
	36

	HIIT_220
	22.74
	23
	11
	32

	RT_440
	23.29
	24
	7
	33

	AE_500
	25.16
	26
	15
	32

	RT_330
	26.8
	28
	11
	35

	COM_110
	27.42
	28
	17
	35

	HIIT_1000
	27.86
	32
	3.98
	37

	AE_330
	29.59
	30
	22
	35

	HIIT_110
	30.2
	31
	22
	36

	RT_220
	30.55
	32
	19
	37

	AE_170
	33.52
	34
	29
	36

	RT_110
	34.07
	35
	28
	37

	Placebo_0
	36.2
	37
	33
	37
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