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Table 1.Prisma 2020 checklist
	Section and Topic 
	Item #
	Checklist item
	Location where item is reported 

	TITLE
	

	Title 
	1
	Identify the report as a systematic review.
	1

	ABSTRACT
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	3-4

	INTRODUCTION
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	4-5

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	5

	METHODS
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	6-7

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	5-6

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	6

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	7-8

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	7-8

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	7-8

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	8-9

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	13

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	9-10

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	8

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	8

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	8

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	8

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	8

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	8

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	8

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	8

	RESULTS
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	9

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	9

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	9

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	13

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	10-14

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	10-14

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	10-14

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	10-14

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	10-14

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	10-14

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	10-14

	DISCUSSION
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	15-19

	
	23b
	Discuss any limitations of the evidence included in the review.
	15-19

	
	23c
	Discuss any limitations of the review processes used.
	19

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	15-19

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	5-6

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	No

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	No

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	20

	Competing interests
	26
	Declare any competing interests of review authors.
	20

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	No
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2. Litreture strategy 
2-1. Google scholar
[bookmark: _Hlk184027132][bookmark: _Hlk102641488]Search: ((T2DM[Title/Abstract]) OR ((NIDDM[Title/Abstract]) OR (diabetes[Title/Abstract]) AND ((insulin resistance[Title/Abstract]) AND (exercise[Title/Abstract]) OR (strength training [Title/Abstract])OR (resistance training[Title/Abstract]) OR (weight lifting[Title/Abstract]) OR (circuit training[Title/Abstract]) OR (physical activity[Title/Abstract]) OR (endurance training[Title/Abstract]) OR (aerobic training[Title/Abstract]) OR (moderate-intensity continuous training (MICT) [Title/Abstract])OR (concurrent training[Title/Abstract]) OR (combined training[Title/Abstract]) OR (high-intensity interval training [Title/Abstract])OR (high-intensity intermittent training (HIIT) [Title/Abstract]) AND((( resistin [Title/Abstract])OR (apelin[Title/Abstract]) OR (visfatin[Title/Abstract]) OR (vaspin[Title/Abstract]) AND (adipokines[Title/Abstract]) Sort by:
 Publication Date
2024/9/23 
Results:672

2-2. Embase
Search: ((T2DM[Title/Abstract]) OR ((NIDDM[Title/Abstract]) OR (diabetes[Title/Abstract]) AND ((insulin resistance[Title/Abstract]) AND (exercise[Title/Abstract]) OR (strength training [Title/Abstract])OR (resistance training[Title/Abstract]) OR (weight lifting[Title/Abstract]) OR (circuit training[Title/Abstract]) OR (physical activity[Title/Abstract]) OR (endurance training[Title/Abstract]) OR (aerobic training[Title/Abstract]) OR (moderate-intensity continuous training (MICT) [Title/Abstract])OR (concurrent training[Title/Abstract]) OR (combined training[Title/Abstract]) OR (high-intensity interval training [Title/Abstract])OR (high-intensity intermittent training (HIIT) [Title/Abstract]) AND((( resistin [Title/Abstract])OR (apelin[Title/Abstract]) OR (visfatin[Title/Abstract]) OR (vaspin[Title/Abstract]) AND (adipokines[Title/Abstract]) Sort by:
 Publication Date
2024/9/23 
Results:286
2-3.Web of science
Search: ((T2DM[Title/Abstract]) OR ((NIDDM[Title/Abstract]) OR (diabetes[Title/Abstract]) AND ((insulin resistance[Title/Abstract]) AND (exercise[Title/Abstract]) OR (strength training [Title/Abstract])OR (resistance training[Title/Abstract]) OR (weight lifting[Title/Abstract]) OR (circuit training[Title/Abstract]) OR (physical activity[Title/Abstract]) OR (endurance training[Title/Abstract]) OR (aerobic training[Title/Abstract]) OR (moderate-intensity continuous training (MICT) [Title/Abstract])OR (concurrent training[Title/Abstract]) OR (combined training[Title/Abstract]) OR (high-intensity interval training [Title/Abstract])OR (high-intensity intermittent training (HIIT) [Title/Abstract]) AND((( resistin [Title/Abstract])OR (apelin[Title/Abstract]) OR (visfatin[Title/Abstract]) OR (vaspin[Title/Abstract]) AND (adipokines[Title/Abstract]) Sort by:
 Publication Date
2024/9/23 
Results:358
2-4. Pubmed
Search: ((T2DM[Title/Abstract]) OR ((NIDDM[Title/Abstract]) OR (diabetes[Title/Abstract]) AND ((insulin resistance[Title/Abstract]) AND (exercise[Title/Abstract]) OR (strength training "[Mesh]))OR (resistance training"[Mesh])) OR (weight lifting"[Mesh])) OR (circuit training"[Mesh])) OR (physical activity[Title/Abstract]) OR (endurance training[Title/Abstract]) OR (aerobic training[Title/Abstract]) OR (moderate-intensity continuous training (MICT) "[Mesh]))OR (concurrent training"[Mesh])) OR (combined training"[Mesh])) OR (high-intensity interval training(HIIT) "[Mesh]))OR (high-intensity intermittent training (HIIT) "[Mesh])) AND((( resistin [Title/Abstract])OR (apelin[Title/Abstract]) OR (visfatin[Title/Abstract]) OR (vaspin[Title/Abstract]) AND (adipokines[Title/Abstract])Sort by:
 Publication Date
2024/9/23 
Results:438
2-5.Cochrane
Search: ("Meta-Analysis" [Publication Type])) OR (Systematic review[Title/Abstract])) OR ("Systematic Review" [Publication Type])) AND ((T2DM[Title/Abstract]) OR ((NIDDM[Title/Abstract]) OR (diabetes[Title/Abstract]) AND ((insulin resistance[Title/Abstract]) AND (exercise[Title/Abstract]) OR (strength training [Title/Abstract])OR (resistance training[Title/Abstract]) OR (weight lifting[Title/Abstract]) OR (circuit training[Title/Abstract]) OR (physical activity[Title/Abstract]) OR (endurance training[Title/Abstract]) OR (aerobic training[Title/Abstract]) OR (moderate-intensity continuous training (MICT) [Title/Abstract])OR (concurrent training[Title/Abstract]) OR (combined training[Title/Abstract]) OR (high-intensity interval training [Title/Abstract])OR (high-intensity intermittent training (HIIT) [Title/Abstract]) AND((( resistin [Title/Abstract])OR (apelin[Title/Abstract]) OR (visfatin[Title/Abstract]) OR (vaspin[Title/Abstract]) AND (adipokines[Title/Abstract]) Sort by:
 Publication Date
2024/9/23 
Results:6

3. Table 2. The study that was excluded after reading the full text and its related reasons:
	Study
	· Reason for exclusion

	[1]
	· Lack of sufficient data 

	[2]
	· Out of age range(children)

	[3]
	· Lack of sufficient data

	[4]
	· Lack of sufficient data

	[5]
	· Lack of sufficient data

	[6]
	· Lack of sufficient data

	[7]
	· Lack of sufficient data

	[8]
	· Lack of sufficient data

	[9]
	· Lack of sufficient data

	[10]
	· Lack of sufficient data

	[11]
	· Lack of sufficient data

	[12]
	· Lack of sufficient data

	[13]
	· Lack of sufficient data

	[14]
	· Lack of sufficient data

	[15]
	· Lack of sufficient data

	[16]
	· Lack of sufficient data

	[17]
	· Out of included criteria (exercise+supplementation)

	[18]
	· Lack of sufficient data

	[19]
	· Lack of sufficient data

	[20]
	· Lack of sufficient data
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4.Table 3: effect of exercise training on different adipokines in T2DM pateints
	Variables
	Exercise effect

	
	Study(n)
	Mean difference
	95% CI
	p
	I2

	Resistin
	12
	-1.02
	-1.48 to -0.57
	0.0001
	74%

	Apelin
	11
	0.02
	-0.04 to 0.08
	0.55
	89%

	Visfatin
	9
	-0.70
	-1.07 to -0.32
	0.0002
	73%

	Vaspin
	7
	0.00
	-0.00 to 0.00
	0.69
	76%



    5.Table4: Meta regression analysis from changes in adipokines  and changes in anthropometrical and clinical outcomes (BMI, fasting glucose, Insulin, and HOMA-IR).
	Variables
	∆ BMI(Kg.m-2)
	
		∆ Glucose (mg.dl-1)
	
	
			∆ Insulin(µU.L-1)
	
	∆ HOMA-IR

	
	b
	95% CI
	p
	
	b
	95% CI
	p
	
	
	b
	95% CI
	p
	
	b
	95% CI
	p

	Resistin
	1.05
	0.37 -1.37
	0.002
	
	0.009
	-0.009 - 0.02
	0.32
	
	-0.12
	-0.69 - 0.45
	0.6
	
	-0.15
	-0.8 - 0.5
	0.64

	Apelin
	0.006
	-0.1 - 0.12
	0.9
	    0.006
	-0.005- 0.18
	0.13
	
	0.015
	-0.03 to 0.06
	0.5
	
	0.6
	-0.12 - 1.34
	0.1

	Visfatin
	1.55
	-0.21-3.31
	0.08
	
	-0.01
	-0.14-0.11
	0.84
	
	-0.22
	-0.55-0.9
	0.1
	
	-0.26
	-1.06-0.54
	0.5

	Vaspin
	0.5
	-0.1-1.12
	0.1
	
	-0.003
	-0.05-0.04
	      0.9
	-0.04
	-0.23-0.13
	0.6
	-0.29
	-1.4-0.88
	0.62   



6. Table 5. General characteristics of included study for Resistin 
	Effect of exercise on serum concentration of resistin
	Session
(minutes)
	Frequency
(days/week)
	Intervention duration
	Exercise intervention
	Groups size
	Groups
	Subjects(n)
	Study

	↓
	60
	3
	8 weeks
	60-80% MHR, Running
	11
11
	AT
CON
	22 Female (44.95 years)
	Valizadeh et al. 2018

	↓
	25-45
	3
	6 weeks

	60-75% HRR, aerobic training
	9
7
	AT
CON
	16 Female (AT, 50.5 years; CON, 49.5 years)
	Abdi and Mohajer Irvani. 2018

	↓

	60
	
5
	12 weeks
	70% MHR, Cycling
	17
15
	AT
CON
	32 Both sex (AT, 42.2 years; CON, 46.9 years)
	Zhang et al. 2018

	↓
	
30-40
	5
	8 weeks
	
65-70% MHR, walking
	12
12
	AT
CON
	24 Male (60-65 years)
	Jafari Ghale No. 2017

	↓
	50
	3
	8 weeks
	50-70% MHR (AT) + 30-70% 1RM (RT)
	12
12
	COM
CON
	24 Male (30-50 years)
	Afshounpour et al. 2016

	↓

	30-60
	3
	8 weeks
	30-70 % Resistance training of the large muscle groups
	12
12
	RT
CON
	24 Male (RT, 46.4 years; CON, 45.6 years)
	Afshounpour et al. 2015

	↓
	50
	3
	14 weeks
	60-75% MHR, walking
	18
16
	AT
CON
	34 Male (40-50 years)
	Ahmed et al. 2013

	↓
	60
	2
	1year
	70-80% VO2max Running (treadmill or cycloergometer)
	20
20
	AT
CON
	40 Male (n=23) / Female (n=17) (64.3 years)
	Balducci et al.2010

	↓
	60
	2
	1year
	70-80% VO2max+80%1RM
	22
20
	COM
CON
	42 Male (n=25) / Female (n=17) (60.6 years)
	Balducci et al. 2010

	↓
	60
	3
	12 weeks
	cycling at the heart rate corresponding to lactate threshold
	12
12
	AT
CON
	42
	Jorge et al. 2010(a) (liza)



	↓
	60
	3
	12 weeks
	Resistance training of the large muscle groups
	12
12

	RT
CON
	
24 Male (n=5) / Female (n=7) (30-70 years)
	Jorge et al. 2010(b) (liza)


	↓

	60
	3
	12 weeks
	RT+AT
	12
12
	COM
CON
	24 Male(n=5)/Female(n=7) (30-70 years)
	Jorge et al. 2010(c) (liza)


	↓
	45-60
	4
	16 weeks
	50-85% VO2 max, walking and running on treadmill
	28
26
	AT
CON
	54 Male/female (AT, 56.83 years, CON, 62.32 years)
	Kadoglou et al. 2007

	─
	60
	3
	14 weeks
	60-70% VO2peak, walking
	11
11
	AT
CON
	22 Female (50-70 years)
	Giannopoulou et al.2005

	↓
	20-30 min
	3
	8weeks
	90%MHR
running
	14
14
	HIIT
CON
	28Male( HIIT ,CON:55.6 years)
	Salimi Avansar(2019)


AT: aerobic training; CON: control group; COM: combined training; RT: resistance training; MHR: maximum heart rate; HRR: heart rate reserve; 1RM: 1-repetition maximum; VO2max: maximal oxygen consumption; ↓: decrease; ↑: increase; ─: unchanged.
       7.Table 6. General characteristics of included study for apelin
	Study
	Subjects(n)

	Groups

	Groups size
	Exercise intervention
	Intervention duration
	Frequency
(days/week)
	Session
(minutes)
	Effect of exercise on serum concentration of Apelin

	Pahlevaninejad et al. 2019
	16 Female (AT, 47.3 years; CON, 45 years)
	AT
CON
	8
8
	Yoga exercise
	
8 weeks
	3
	45-75
	↓


	Asadi Ahangar et al. 2018
	20 Female (AT, 50.8 years; CON, 50 years)
	AT
CON
	10
10
	50-70% MHR, Rhythmic movement
	
8 weeks
	
3
	
20-40
	↓


	Banitalebi et al. 2018
	28 Female (45-60 years)
	COM
CON
	14
14
	60-70% MHR, Treadmill or Ergometer + 1-3 sets (10-15 rep) large muscle groups
	10 weeks
	2
	40-60
	↓


	Banitalebi et al. 2018
	28 Female (45-60 years)
	HIIT
CON
	14
14
	4 ×30 s maximum intensity interval
	10 weeks
	2
	33-53
	↑

	[bookmark: _Hlk103502095]Afshounpour et al. 2016
	28 Male (COM, 40.8 years;
CON, 42 years)
	COM
CON
	12
12
	
50-70% MHR, aerobic training + 30-70% 1RM (8-20 rep) large muscle groups
	8 weeks
	
3
	

50
	↑

	[bookmark: _Hlk103502692]Afshounpour et al. 2016
	24 Male (AT, 46.4years; CON, 46years)
	AT
CON
	12
12
	40-70% MHR, Running
	8 weeks
	3
	15-45
	↑

	Afshounpour et al. 2016
	27 Male (RT,46.4years; CON,46years)
	RT
CON
	15
12
	30-70% 1RM, large muscle groups


	8 weeks
	3
	30-60
	↓

	Aminilari et al. 2014
	30 Female (AT, 52.6 years; CON, 53 years)
	AT
CON
	15
15
	40-70% MHR, Running
	12 weeks
	3
	25-50
	↑

	Daryanoosh et al. 2014
	30	Female (RT, 51.2 years; CON, 53 years)
	
RT
CON
	
15
15
	50-80% 1RM, 3 sets (8 rep) large muscle groups
	12 weeks
	3
	NR
	↓

	Mohebi et al. 2014

	18 Female (AT, 56.6 years; CON, 51 years)
	AT
CON
	9
9
	60-70% MHR, Walking and Running
	8 weeks
	3
	
30-60
	↓


	Kadoglou et al. 2012
	53 Both sex (19 Male, 34 Female) (AT, 58.4 years; CON, 62.9 years)
	AT
CON
	26
27
	60-70% MHR, Walking or Running on a treadmill, cycling
	12 weeks
	4
	45-60
	↑

	Kadoglou et al. 2012


	247 Both sex (79 Male, 168 Female) (AT, 58.4years; CON, 62.9 years)
	AT
CON
	86
161
	4-7 kcal/min, Walking or cycling, swimming
	1 year
	NR
	2h /week
	↑


AT: aerobic training; CON: control group; COM: combined training; HIIT: high-intensity interval training; RT: resistance training; MHR: maximum heart rate; 1RM:1-repetition maximum; rep: repetitions; NR: non-reported; ↓: decrease; ↑: increase.
                 8.Table 7. General characteristics of included study for Visfatin .
	Study
	Subjects(n)

	Groups

	Groups size
	Exercise intervention
	Intervention duration
	Frequency
(days/week)
	Session
(minutes)
	Effect of exercise on serum concentration of Vaspin

	kadoglou et al(2016)
	249 both sex(63.5 years)
	AT
CON
	86
163
	Cycling 7kcal/min
	1year
	2
	NR
	↓


	Azimee et al(2012)
	36Male (AT:46.67;
CON:45.5 years)
	AT
CON
	18
18
	40-55%HRR ,cycling ergometer
	8weeks
	3
	35-50min
	↓


	Tofighe et al (a)(2013)
	30 Female (AT:58.33;
CON;61.25 years)
	AT
CON
	15
15
	60-80%MHR,
	12weeks
	3
	20-50min
	↓

	Tofighe et al(b)(2013)
	30 Female (RT:57.12;
CON;61.25 years)
	RT
CON
	15
15
	50-601RM ,
	12weeks
	3
	60min
	↑

	Zandi et al (2015)
	22Female (AT:50.75;
CON:55.95 years)
	AT
CON
	12
10
	60-75%MHR,Rhytmic training
	10weeks
	3
	40-50min
	↓

	Soori et al(a)(2015)
	16Female
(HIIT,CON:NR years)
	HIIT
CON
	8
8
	75-90%MHR,running
	16weeks
	3
	60min
	↑

	Soori et al(b)(2015)
	16Female
(AT,CON:NR years)
	AT
CON
	8
8
	40-55%MHR ,walking
	16weeks
	3
	60min
	↑

	Zaree et al (a)(2016)
	23Male (COM:47.3;
CON:46.1 years)
	COM
CON
	13
10
	50-60%1RM,70-80MHHR,Free weight training,Running
	12weeks
	3
	75min
	↓

	Zaree et al (b)(2016)
	23Male (COM:45.6;
CON:46.1 years)
	COM
CON
	13
10
	60-70%1RM,60-70MHR, Free weight training,Running
	12weeks
	3
	75min
	↓

	Zaree et al (c) (2016)
	22Male (COM:47;
CON:46.1 years)
	COM
CON
	12
10
	70-80%1RM,50-60%MHR, Free weight training,Running
	12weeks
	3
	75min
	↓

	Hoseinian et al (a)(2016)
	35Female(COM,CON:45-60years)
	COM
CON
	17
18
	60%MHR,70%1RM,
aerobic training,free weight training
	12weeks
	3
	NR
	↑

	Hoseinian et al (b) (2016)
	35Female(HIIT,CON:45-60years)
	HIIT
CON
	17
18
	4-10 wingate test
	12weeks
	3
	NR
	↓

	Mehdizadeh et al (a)(2016)
	20 Female(AT:58.33;
CON:61.25 years)
	AT
CON
	10
10
	60-80%MHR.Walking/Running training
	12weeks
	3
	20-50min
	↓

	Mehdizadeh et al(b) (2016)
	20Female(RT:57.12;
CON:61.25 years)
	RT
CON
	10
10
	50-60%1RM.Free wight training
	12weeks
	3
	60min
	↑

	Mehdizadeh et al (c) (2016)
	20 Female(COM:56.5;
CON:61.25 years)
	COM
CON
	10
10
	60-80%MHR.50-60%1RM.Running and free weight training
	12weeks
	3
	110min
	↓

	Dayani et al (2018)
	20Female(COM:44.3;
CON:49.4 years)
	COM
CON
	10
10
	65-70%MHR,55-60%1RM.Running and free weight training
	12weeks
	3
	80min
	↓


AT: aerobic training; CON: control group; COM: combined training; HIIT: high-intensity interval training; RT: resistance training; MHR: maximum heart rate; 1RM:1-repetition maximum; rep: repetitions; NR: non-reported; ↓: decrease; ↑: increase.

[bookmark: _Hlk184496890]        9.Table 8. General characteristics of included study for Vaspin .
	Study
	Subjects(n)

	Groups

	Groups size
	Exercise intervention
	Intervention duration
	Frequency
(days/week)
	Session
(minutes)
	Effect of exercise on serum concentration of Vaspin

	Mahdirejie etal(2013)
	18 Male(RT:47.6,CON:49.6 years)
	RT
CON
	10
8
	50%-80%1RM,
Free weight training
	8weeks
	3
	NR
	↑

	Khademosharie etal(a)(2014)
	24Female(AT:52.7,
CON:54.1 years)
	AT
CON
	12
12
	60%-70%MHR,Rhytmic training
	5weeks
	6
	60min
	↑

	Khademosharie etal(b)(2014)
	24Female(AT:52.2,
CON:54.1 years)
	AT
CON
	12
12
	60%-70%MHR,Rhythmic training
	10weeks
	3
	60min
	-

	Gadir etal(2015)
	18Female(AT:52.12,
CON:52.66 years)
	AT
CON
	9
9
	70%MHR,
Running
	8weeks
	3
	30-45min
	↑

	shahraki and eftekhari (2018)
	24Female(AT:45.44,
CON:43.15 years)
	AT
CON
	18
13
	60%-75%MHR,Jogging
	8weeks
	3
	60min
	↑

	Salimi Avansar(2019)
	28Male( HIIT ,CON:55.6 years)
	HIIT
CON
	14
14
	90%MHR
running
	8weeks
	3
	20-30min
	↓

	Riyahi Malayeri et al(2021)
	16 Female(AT:48.4,CON:45.3 years)
	AT
CON
	8
8
	60-80%HRR,
Aerobic training
	8week
	3
	60min
	↓


AT: aerobic training; CON: control group; HIIT: high-intensity interval training; RT: resistance training; MHR: maximum heart rate; 1RM:1-repetition maximum; rep: repetitions;↓: decrease; ↑: increase; ─: unchanged.



10.Overall adipokines metaanalysis output
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 Table.10-1.Overall adipokines meta- analysis method .
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 Figure .10-1. Overall adipokines.Funnel plot.
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Table .10-2.Overall adipokines .Risk of bias summary.
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 Figure .10-2.Overall adipokines. Risk of bias graph.
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[bookmark: _Hlk182207627] Table .10-3.Overall adipokines egger bias test.
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Figure .10-3.Overall adipokines meta- analysis forest plot.
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Figure .10-4.Overall adipokines subgroups meta-analysis forest plot.
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Figure .10-5.Overall adipokines type of training subgroup metaanalysis forest plot
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Figure .10-6.Overall adipokines length of training period subgroup metaanalysis fores plot.
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Figure .10-7.Overall adipokines gender subgroup meta-analysis output. forest plot.
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Table .10-4.Overall adipokines subgroups hetrogenity output.
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Table.10-5.Overall adipokines subgroups meta-analysis output.
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Figure .10-8.Overall adipokines sensitivity analysis forest plot.
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Table .10-6.Overall adipokines sensetivity meta-analysis output.
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Table .10-7.Overall meta-regresssion delta BMI output.
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Figure .10-9.Overall delta bmi meta-regression. graph
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Table .10-8.Overall meta-regression delta glucose output.
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Figure .10-10.Overall meta-regression delta glucose. graph.
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Table .10-9.Overall meta-regression delta insulin output.
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Figure .10-11.Over all meta-regression delta insulin graph.
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Table .1-10.Overall meta -regression homair output.
[bookmark: _Hlk182217250][image: ] Figure .10-12 .Overall meta-regression delta homa-ir graph.


















20.Apelin meta-analysis and meta-regression output

[image: ]
Table .20-1.Apelin meta -analysis method.
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Figure.20-1.Apelin funnel plot .publication bias

[image: ]
Table .20-2.Apelin Risk of bias summary.
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Figure .20-2. Apelin Risk of bias graph
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Table .20-3.Apelin egger test output .
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Figure .20-3. Apelin overall meta-analysis and hetrogenity forest plot.
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Figure .20-4.Apelin type of training subgroup analysis forest plot.
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Figure .20-5. Apelin length of intervention subgroup analysis forest plot.
[image: ]
Figure .20-6. Apelin gender subgroup analysis forest plot.
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Figure .20-7. Apelin sensetivity analysis forest plot.
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Table .20-4. Apelin sensetivity analysis.
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Table .20-5. Apelin meta -regression delta BMI output.
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Figure .20-8.Apelin meta- regression delta BMI. graph.
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Table .20-6.Apelin meta -regression delta glucose output.
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Figure .20-9.Apelin meta -regression delta glucose graph.
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Table .20-7. Apelin meta- regression  delta insulin output.
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Figure .20-10. Apelin meta -regression delta insulin graph.
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Table .20-8.Apelin meta -regression  delta HOMA-IR output.
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Figure .20-11. Apelin meta- regression delta HOMA-IR graph.

















30.Resistin meta- analysis and meta-regression output
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Table .30-1.Resistin meta -analysis method.
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Figure .30-1.Resistin funnel plot.graph.
[image: ]
Table .30-2 .resistin  Risk of bias summary.
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Figure .30-2.Resistin new Risk of bias graph.
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Table .30-3.Resistin .egger test output .bias test.
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Figure .30-3.Resistin overall and hetrogenity Forest  plot.
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Figure .30-4.Resistin  type of training subgroup analysis. Forest plot.
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Figure .30-5.Resistin length of training subgroup analysis.Forest plot.
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Figure .30-6. Resistin gender subgroup analysis. Forest plot.
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Figure .30-7.Resistin  sentitivity analysis .graph.
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Table .30-4 .Resistin  sentitivity analysis.
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Table .30-5 .Resistin meta -regression delta BMI output.
[image: ] Figure .30-8. Resistin meta- regression delta BMI .graph.
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Table .30-6. Resistin meta- regression delta glucose output.
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			Figure .30-9. Resistin meta- regression delta glucose output .graph.
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Table .30-7 .Resistin meta -regression delta insulin output.
[image: ] Figure .30-10. Resistin meta- regression delta insulin output. graph.
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Table .30-8. Resistin meta- regression delta HOMA-IR output.
[image: ]
Figure .30-11. Resistin meta -regression  delta HOMA-IR output.graph.

















[bookmark: _Hlk181826439]40.Visfatin meta -analysis and meta - regression output
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Table .40-1. Visfatin meta- analysis method.
[image: ]
Figure .40-1. Visfatin funnel plot.graph.


[image: ]
Table .40-2.Visfatin Risk of bias summary.
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Figure .40-2. Visfatin Risk of bias graph.
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Table .40-3. visfatin egger test.
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Figure .40-3. Visfatin Overall and hetrogenity. Forest plot.
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Figure .40-4. Visfatin Type of training subgroup analysis visfatin.Forest plot.
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Figure .40-5. Visfatin. Length of intervention period subgroup analysis visfatin.Forest plot.
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Figure .40-6. Visfatin.gender subgroup analysis visfatin.Forest plot.
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Figure .40-7. Visfatin sensetivity analysis. graph.
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Table .40-4. Visfatin sensetivity analysis.
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Table .40-5.Visfatin meta-regression delta BMI output.
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Figure .40-8. Visfatin meta-regression delta BM .graph.
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Table .40-6. Visfatin meta- regression delta glucose output.
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Figure .40-9. Visfatin meta -regression delta glucose output. graph.
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Table .40-7. Visfatin meta- regression delta insulin output.
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Figure .40-10. Visfatin meta- regression delta glucose output.
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Table .40-8. Visfatin meta- regression delta HOMA-IR output.
[image: ]

Figure .40-11. Visfatin meta -regression delta HOMA-IR output. 















50.Vaspin meta -analysis and meta -regression output
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Table .50-1. Vaspin meta -analysis method.
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Figure .50-1. Vaspin funnel plot. graph.
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Table .50-2. Vaspin Risk of bias summary.
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Figure .50-2. Vaspin. Risk of bias graph.
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Table .50-3. Vaspin egger test bias output.
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Figure .50-3. Vaspin overall meta-analysis and hetrogenity. Forest plot.
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Figure .50-4. Vaspin type of training subgroup.Forest plot.
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Figure .50-5. Vaspin length of intervention period  subgroup.Forest plot.
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Figure .50-6. Vaspin gender subgroup analysis.Forest plot.
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Figure .50-7. vaspin sensetivity analysis.graph.
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Table .50-4. Vaspin sensetivity analysis.
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Table .50-5. Vaspin meta-regression delta BMI output.
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Figure .50-8. Vaspin meta-regression delta BMI. graph.

[image: ]
Table .50-6. Vaspin delta glucose meta -regression output.
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Figure .50-9. Vaspin delta glucose meta -regression graph.
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Table .50-7. Vaspin delta insulin meta- regression insulin output.
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Figure .50-10. Vaspin delta insulin meta -regression graph.
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Table .50-8. Vaspin delta HOMA-IR meta- regression output.
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Figure .50-11. Vaspin delta homa-ir meta-regression graph.
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Jorge et al(b)(2010) Resistin Resistance -0.25[-1.02, 0.53] 2.03
Jorge et al(c)(2010) Resistin ~ Combined 1 0.19[-0.96, 0.58] 204
balducci et al(a)(2010) Resistin  Combined - 1.18[-1.82, 0.53] 2.18
balducci et al(b)(2010) Resistin Aerobic E -0.37[-0.98, 0.25] 221
Ahmed et al(2013) Resistin Aerobic . 1.89(-269, -1.10] 2,01
Afshonpour et al(a)(2015) Resistin  Resistance . 145[-1.99, 0.31] 1.97
Afshonpour et al(b)(2016) Resistin Combined —— -1.19[-2.03, -0.35] 1.96
Jafari ghaleno et al(2017) Resistin Aerobic —a— 1.20[-2.04, -0.35] 1.96
Zhang et al(2017) Resistin Aerobic - 0.33[-1.01, 0.36] 214
Abdi et al(2018) Resistin Aerobic 0.09(-1.02, 0.85] 1.86
Valizadeh et al(2018) Resistin Aerobic I 0.26(-1.07, 0.55] 2.00
Salimi Avansar(2019) Resistin HIT —— -1.10[-1.87, -0.33] 2.04
Kadoglou et al (2012) Apelin Aerobic | | 059[ 0.33, 086] 250
Kadoglou et al (2012) Apelin Aerobic M- 084[ 029, 140 227
Mohebi et al (2013) Apelin Aerobic —— 1.27[-224, 0.30] 1.82
Daryanoosh et al(2014) Apelin Resistance - 0.19(-0.89, 051 2.12
Aminilari et al(2014) Apelin Aerobic —M— 1.79[ 0.96, 2.62] 1.97
AfshounPour et al(a)(2016) Apelin  Resistance = -1.06(-1.85, -0.28] 2.02
Afshoun Pour et al(b)(2016 Apelin Aerobic (—  086[ 005 167] 200
Afshounpour et al(c)(2016) Apelin  Combined 021[-057, 098] 204
Banitalebi et al(a)(2018) Apelin HIT I -0.08[-0.80, 0.64] 2.10
Banitalebi et al(b)(2018) Apelin Combined — -0.72[-1.46, 0.03] 2.07
‘Acadi Ahangar et al(2018) Apelin Aerobic ——— -3.48[-4.84, -211] 141
Pahlevaninejad et al(2019) Apelin Aerobic (—— 098[-001, 197 180
kadoglou et al(2016) Visfatin Aerobic B 0.61[-0.87, 0.34] 250
Azimee et al(2012) Visfatin Aerobic - 0.79(-1.45, 012 2.16
Tofighe et al(2013) Visfatin Aerobic - A41[-1.86, 0.36] 2.06
Tofighe et al(2013) Visfatin Resistance — 0.27[-043, 097] 212
Zandi et al (2015) Visfatin Aerobic —— 119[-208, 031 1.92
Soori et al(a)(2015) Visfatin HIT —— 033[-061, 126] 1.86
Soori et al(b)(2015) Visfatin Aerobic . 005[-0.87, 098] 1.87
Zaree et al (a)(2016) Visfatin - Combined — 068(-1.49, 0.14] 1.99
Zaree et al (b)(2016) Visfatin Combined — -0.63[-1.45, 0.18] 1.99
Zaree et al (c)(2016) Visfatin  Combined —— 0.74[-158, 0.09] 1.97
Hoseinian et al(a) (2016) Visfatin  Combined - 015[-0.50, 0.80] 217
Hoseinian et al(b)(2016) Visfatin HIT .- 07[-1.77, 038 2.12
Mehdizadeh et al(a) (2016)  Visfatin Aerobic  —— -3.09(-4.37, 1.82] 1.50
Mehdizadeh et al (b)(2016) ~ Visfatin  Resistance M 077[-0.10, 164] 193
Mehdizadeh et al(c) (2016) Visfatin Combined el -262[-379, -1.45] 161
Dayani et al (2018) Visfatin  Combined —— 166264, 0.67] 1.80
Mahdirejie etal(2013) Vaspin  Resistance —  079[-0.13, 171] 187
Khademosharie etal(a)(2014  Vaspin Aerobic 014[-063, 092] 204
Khademosharieetal(b)(2014)  Vaspin Aerobic I 0.00[-0.77, 0.77] 2.04
Gadir etal(2015) Vaspin Aerobic —— 032[-056, 1.21] 191
shahraki and eftekhari (20 Vaspin Aerobic (B 077[ 005 149 210
Salimi Avansar(2019) Vaspin HIT - 0.07[-0.79, 0.65] 2.10
Riyahi Malayeri et al(2021 Vaspin Aerobic —a— .97(-3.13, 0.82] 163
Overall ¢ 0,46 [-0.70, -0.22]

Heterogeneity: 1° = 0.59, I = 82.36%, H*

Testof 8 =
Testof 0=

) Q(49) = 277.75, p = 0.00
2=-373,p=000

Random-effects DerSimonian-Laird model

=567
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Hedges's g

Study K With 95% Cl p-value
Typeoftraining

AEROBIC 27 e e -0.43[-0.79, -0.07] 0.019
RESISTANCE 7 — 0.13[-0.68, 0.42] 0.646
COMBINED 1 ——— 0.77[-1.20, -0.35] 0.000
HIT 5 —— 0.43[-0.98, 0.13] 0.131
Test of group differences: Q,(3) = 3.49, p = 0.32

Lengthofintervention

<=Bweek 14 —_— 0.34[-0.79, 0.12] 0.150
>Bweek 36 —_— 0.51[-0.79, -0.23] 0.000
Test of group differences: Q,(1) = 0.39, p = 0.53

Gender

male 14 —_— 062[-1.03, -0.22] 0.002
female 2 —_— -0.46[-0.86, -0.06] 0.023
both sex 10 — 029[-0.75, 0.17] 0.216
Test of group differences: Q,(2) = 1.16, p = 0.56

Overall 0.46[-0.70, -0.22] 0.000

Heterogeneity: 1° = 0.59, I” = 82.36%, H’ = 5.67
Test of 6, = 6: Q(49) = 277.75, p = 0.00

Random-effects DerSimonian-Laird model
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Hedges'sg  Weight
Study Variable with 95% CI (%)
AEROBIC

Giannopoulou et al(2005)  Resistin —— 0.57[-1.39, 026] 1.98
Kadogolou et al(2007) Resistin - 0.93[-149, -0.38] 2.27
Jorge et al(a)(2010) Resistin —aH 0.63[-1.43, 0.16] 2.02
balducci et al(b)(2010) Resistin B e -0.37[-0.98, 0.25] 221
Ahmed et al(2013) Resistin - 1.89[-269, -110] 2,01
Jafari ghaleno et al(2017)  Resistin —— -120[-2.04, 035] 1.96
Zhang et al(2017) Resistin - 0.33[-1.01, 036] 2.14
Abdi et al(2018) Resistin 0.09[-1.02, 085] 1.86
Valizadeh et al(2018) Resistin I 0.26[-1.07, 055] 2.00
Kadoglou et al (2012) Apelin [ ] 059[ 0.33, 0.86] 2.50
Kadoglou et al (2012) Apelin - 084[ 029, 140] 227
Mohebi et al (2013) Apelin —.— 127224, 030]  1.82
Aminilari et al(2014) Apelin —M— 179[ 096, 262] 197
Afshoun Pour et al(b)(2016  Apelin —— 086 005 167] 200
Acadi Ahangar et al(2018) Apelin —a— -348[-4.84, 2.11] 1.41
Pahlevaninejad et al(2019) Apelin —m—  098[-001, 1.97] 180
kadoglou et al(2016) Visfatin [ ] 0.61[-0.87, 0.34] 2.50
Azimee et al(2012) Visfatin —| -0.79[-1.45, -0.12] 2.16
Tofighe et al(2013) Visfatin o -1.11[-1.86, -0.36] 2.06
Zandi et al (2015) Visfatin —— -1.19[-2.08, -031] 1.92
Soori et al(b)(2015) Visfatin —— 005[-0.87, 098] 1.87
Mehdizadeh et al(a) (2016) Visfatin — -3.09[-4.37, -1.82] 1.50
Khademosharie etal(a)(2014  Vaspin 014[-063, 092] 204
Khademosharieetal(b)(2014)  Vaspin 1 000[-0.77, 0.77] 2.04
Gadir etal(2015) Vaspin —— 032[-056, 121] 1.91
shahraki and eftekhari (20 Vaspin - 077[ 005 149 210
Riyahi Malayeri et al(2021 Vaspin —— 1.97[-3.13, 0.82] 163
Heterogeneity: 1° = 0.74, I = 87.10%, H* = 7.75 ’ -0.43[-0.79, -0.07]

Test of 6, = 6;: Q(26) = 201.50, p = 0.00

RESISTANCE

Jorge et al(b)(2010) Resistin —— 0.25[-1.02, 053] 203
Afshonpour et al(a)(2015)  Resistin —a— -1.15[-1.99, -031] 1.97
Daryanoosh et al(2014) Apelin - -0.19[-0.89, 051] 2.12
AfshounPour et al(a)(2016)  Apelin - -1.06[-1.85, -0.28] 2.02
Tofighe et al(2013) Visfatin —- 0.27[-043, 0.97] 2.12
Mehdizadeh et al (b)(2016)  Visfatin ——  077[-0.10, 164] 193
Mahdirejie etal(2013) Vaspin ——  079[-013, 1.71] 187
Heterogeneity: 1° = 0.39, I = 70.55%, H = 3.40 ‘ -0.13[-0.68, 0.42]

Test of 6, = 6;: Q(6) = 20.37, p = 0.00

COMBINED

Jorge et al(c)(2010) Resistin —- 0.19[-0.96, 058] 2.04
balducci et al(a)(2010) Resistin - -1.18(-1.82, -0.53] 2.18
Afshonpour et al(b)(2016) Resistin —— -1.19[-2.03, -0.35] 1.96
Afshounpour et al(c)(2016) Apelin —— 021[-057, 098] 2.04
Banitalebi et al(b)(2018) Apelin — 0.72[-1.46, 0.03] 2.07
Zaree et al (a)(2016) Visfatin —— 0.68[-1.49, 0.14] 1.99
Zaree et al (b)(2016) Visfatin — -0.63[-1.45, 0.18] 1.99
Zaree etal ()(2016) Visfatin — - 0.74[-1.58, 0.09] 1.97
Hoseinian et al(a) (2016) Visfatin - 015[-0.50, 0.80] 2.17
Mehdizadeh et al(c) (2016)  Visfatin —a— 262[-3.79, -1.45] 1,61
Dayani et al (2018) Visfatin —— -1.66[-2.64, -0.67) 1.80
Heterogeneity: 1° = 0.35, I” = 67.68%, H’ = 3.09 ’ -0.77[-1.20, -0.35]
Testof 6 = 6;: Q(10) = 30.94, p = 0.00

HIT

Salimi Avansar(2019) Resistin —— -1.10([-1.87, -0.33] 2.04
Banitalebi et al(a)(2018) Apelin - -0.08[-0.80, 0.64] 2.10
Soori et al(a)(2015) Visfatin —— 033[-061, 126] 1.86
Hoseinian et al(b)(2016) Visfatin -1.07([-1.77, 038]  2.12
Salimi Avansar(2019) Vaspin 0.07[-0.79, 065] 2.10

Heterogeneity: 1° = 0.24, I° = 61.89%, H’ = 2.62
Testof 6 = 6;: Q(4) = 10.50, p = 0.03

Overall
Heterogeneity: T° = 0.59, I = 82.36%, H’ = 5.67
Test of 6, = 0 Q(49) = 277.75, p = 0.00

Test of group differences: Qu(3) = 3.49, p = 0.32

Random-effects DerSimonian-Laird model

K
()

-0.43[-0.98, 0.13]

046 [-0.70, -0.22]





image9.jpeg
Hedges'sg  Weight
Study Variable with 95% CI (%)
<=8week
Afshonpour et al(@)(2015)  Resistin —a— -1.15[-1.99, -031] 1.97
Afshonpour et al(b)(2016)  Resistin —a— -1.19[-2.03, -035] 1.96
Jafari ghaleno et al(2017)  Resistin —-— -1.20[-2.04, -035] 1.96
Abdi et al(2018) Resistin 0.09[-1.02, 085] 1.8
Valizadeh et l(2018) Resistin I 0.26[-1.07, 055] 2.00
Salimi Avansar(2019) Resistin —a -110[-1.87, 0.33] 2.04
Kadoglou et al (2012) Apelin [ ] 059[ 0.33, 0.86] 2.50
Azimee et al(2012) Visfatin — -0.79[-1.45, -0.12] 2.16
Mahdirejie etal(2013) Vaspin ——  079[-013, 171] 187
Khademosharie etal(a)(2014  Vaspin —-— 014[-063, 092] 2.04
Gadir etal(2015) Vaspin —— 032[-056, 121] 1.91
shahraki and eftekhari (20 Vaspin - 077[ 005 149 210
Salimi Avansar(2019) Vaspin - 0.07[-0.79, 065] 2.10
Riyahi Malayeri et al(2021 Vaspin —a— -1.97[-3.13, 0.82] 1.63
Heterogeneity: 1° = 0.60, I = 82.54%, H* = 5.73. ’ -0.34[-0.79, 0.12]
Testof 8, = 8;: Q(13) = 74.47, p = 0.00
>Bweek
Giannopoulou et al(2005) Resistin —— 057[-1.39, 026] 1.98
Kadogolou et l(2007) Resistin - 0.93[-1.49, -0.38] 2.27
Jorge et al(a)(2010) Resistin —H 063[-143, 0.16] 2.02
Jorge et al(b)(2010) Resistin 0.25[-1.02, 053] 2.03
Jorge et al(c)(2010) Resistin 1 0.19[-0.96, 058] 2.04
balducci et al(a)(2010) Resistin - -1.18[-1.82, 053] 2.18
balducci et al(b)(2010) Resistin B 037[-0.98, 025 221
Ahmed et al(2013) Resistin —-— 189269, -1.10] 2,01
Zhang et al(2017) Resistin - 0.33[-1.01, 036] 2.14
Kadoglou et al (2012) Apelin E 084 029, 140] 227
Mohebi et al (2013) Apelin —— 127224, 030]  1.82
Daryanoosh et al(2014) Apelin - 0.19[-0.89, 051] 2.12
Aminilari et al(2014) Apelin —— 1.79] 096, 262] 197
AfshounPour et al(a)(2016)  Apelin - -1.06[-1.85, -0.28] 2.02
Afshoun Pour et al(b)(2016  Apelin —— 086 005 167] 200
Afshounpour et l(c)(2016) Apelin 021[-057, 098] 2.04
Banitalebi et al(a)(2018) Apelin I -0.08[-0.80, 064] 2.10
Banitalebi et al(b)(2018) Apelin —— 0.72[-1.46, 0.03] 2.07
Acadi Ahangar et al(2018) Apelin —a— 348[-4.84, 2.11] 1.41
Pahlevaninejad et al(2019) Apelin —8—  098[-001, 1.97] 180
kadoglou et al(2016) Visfatin [ ] -0.61[-0.87, 0.34] 2.50
Tofighe et al(2013) Visfatin - -1.11[-1.86, -0.36] 2.06
Tofighe et al(2013) Visfatin - 027043, 097] 2.12
Zandi et al (2015) Visfatin —— -119[-2.08, 031] 1.92
Soori et al(a)(2015) Visfatin —-— 033[-061, 126] 1.86
Soori et al(b)(2015) Visfatin —— 005[-0.87, 0.98] 1.87
Zaree et al (a)(2016) Visfatin — 0.68[-1.49, 0.14] 1.99
Zaree et al (b)(2016) Visfatin . 0.63[-145, 0.18] 1.99
Zaree etal (c)(2016) Visfatin —— 0.74[-158, 0.09] 1.97
Hoseinian et al(a) (2016) Visfatin - 0.15[-0.50, 0.80] 2.17
Hoseinian et al(b)(2016) Visfatin - 1.07([-1.77, 0.38]  2.12
Mehdizadeh et al(a) (2016)  Visfatin — -3.09[-4.37, -1.82] 1.50
Mehdizadeh et al (b)(2016)  Visfatin ——  077[-0.10, 164] 193
Mehdizadeh et al(c) (2016)  Visfatin —a— -2.62[-3.79, -1.45] 1.61
Dayani et al (2018) Visfatin —— -1.66[-2.64, -0.67) 1.80
Khademosharieetal()(2014) ~ Vaspin —-— 000[-0.77, 0.77] 2.04

Heterogeneity: 1° = 0.57, I” = 80.96%, H’ = 5.25
Test of 6, = 6 Q(35) = 183.85, p = 0.00

Overall
Heterogeneity: 1° = 0.59, I = 82.36%, H’ = 5.67
Test of 6, = 0;: Q(49) = 277.75, p = 0.00

Test of group differences: Qu(1) = 0.39, p = 0.53

Random-effects DerSimonian-Laird model

> <

-0.51[-0.79, -0.23]

-0.46 [-0.70, 0.22]





image10.jpeg
Hedges'sg  Weight
Study Variable with 95% CI (%)
male

Ahmed et al(2013) Resistin - 1.89[-269, -1.10] 2,01
Afshonpour et al(@)(2015)  Resistin - 145[-1.99, 0.31] 1.97
Afshonpour et al(b)(2016) Resistin —— -1.19[-2.03, -0.35] 1.96
Jafari ghaleno et al(2017)  Resistin —— 1.20[-2.04, 0.35] 1.96
Salimi Avansar(2019) Resistin - 140[-1.87, 0.33] 2.04
AfshounPour et al(a)(2016)  Apelin - 1.06(-1.85, 0.28] 2.02
Afshoun Pour et al(b)(2016 Apelin —— 0.86[ 0.05, 1.67] 2.00
Afshounpour et al(c)(2016)  Apelin . 021[-057, 098] 204
Azimee et al(2012) Visfatin - 0.79[-145, 012 2.16
Zaree et al (2)(2016) Visfatin —a-] 0.68(-1.49, 0.14] 1.99
Zaree et al (b)(2016) Visfatin - 063[-1.45, 0.18] 1.99
Zaree et al (¢)(2016) Visfatin —— 0.74[-158, 0.09] 1.97
Mahdirejie etal(2013) Vaspin —E—  079[-013, 1.71] 187
Salimi Avansar(2019) Vaspin - 0.07[-0.79, 0.65] 2.10
Heterogeneity: 1° = 0.42, I” = 71.88%, H® = 3.56 ’ -0.62[-1.03, -0.22]

Test of 6, = 6 Q(13) = 46.23, p = 0.00

female

Giannopoulou etal(2005)  Resistin —m 0.57[-1.39, 0.26] 1.98
Abdi et al(2018) Resistin 0.09(-1.02, 0.85] 1.86
Valizadeh et al(2018) Resistin I 0.26(-1.07, 0.55] 2.00
Mohebi et al (2013) Apelin —— 1.27[-2.24, 0.30] 182
Daryanoosh et al(2014) Apelin - 0.19[-0.89, 051 212
Aminilari et al(2014) Apelin —@— 1.79( 0.96, 262 1.97
Banitalebi et al(a)(2018) Apelin - 0.08[-0.80, 0.64] 2.10
Banitalebi et al(b)(2018) Apelin —— 0.72[-146, 0.03] 2.07
Acadi Ahangar et l(2018) Apelin —a— -348[-4.84, 211 141
Pahlevaninejad et al(2019)  Apelin —m— 098[-001, 197] 1.80
Tofighe et al(2013) Visfatin - A141[-1.86, 0.36] 2.06
Tofighe et al(2013) Visfatin . 027[-043, 097] 212
Zandi et al (2015) Visfatin —— -1.19[-2.08, -0.31] 1.92
Soori et al(a)(2015) Visfatin —— 033[-061, 126] 1.86
Soori et al(b)(2015) Visfatin 005[-0.87, 098] 1.87
Hoseinian et al(a) (2016) Visfatin r 045[-0.50, 0.80] 2.7
Hoseinian et al(b)(2016) Visfatin — = -1.07[-1.77, 0.38] 212
Mehdizadeh et al(a) (2016)  Visfatin —a— -3.09[-4.37, -1.82] 1.50
Mehdizadeh et al (b)(2016)  Visfatin W—  077(-010, 164] 193
Mehdizadeh et al(c) (2016)  Visfatin —.— -2.62[-3.79, -1.45] 161
Dayani et al (2018) Visfatin —a— 166 [-2.64, 0.67] 1.80
Khademosharie etal(a)(2014  Vaspin 014[-063, 092] 204
Khademosharieetal(b)(2014) ~ Vaspin 1 000[-0.77, 0.77] 204
Gadir etal(2015) Vaspin —— 032[-0.56, 1.21] 1.91
shahraki and eftekhari (20 Vaspin - 077( 005 149 2.10
Riyahi Malayeri et al(2021 Vaspin il -1.97[-3.13, -0.82] 163
Heterogeneity: 1° = 0.88, I* = 82.70%, H* = 5.78 ’ -0.46 [ -0.86, -0.06]

Test of 6, = 6 Q(25) = 144.53, p = 0.00

both sex

Kadogolou et al(2007) Resistin - -0.93[-149, 0.38] 2.27
Jorge et al(a)(2010) Resistin — -063[-143, 0.16] 2.02
Jorge et al(b)(2010) Resistin 0.25[-1.02, 053] 2.03
Jorge et al(c)(2010) Resistin 1 0.19(-0.96, 0.58] 2.04
balducci et al(a)(2010) Resistin - = -1.18[-1.82, -0.53] 2.18
balducci et al(b)(2010) Resistin s -0.37[-0.98, 0.25] 221
Zhang et al(2017) Resistin - 0.33[-1.01, 0.36] 2.14
Kadoglou et al (2012) Apelin ] 059[ 0.33, 086] 2.50
Kadoglou et al (2012) Apelin M- 084[ 029, 140] 227
kadoglou et al(2016) Visfatin 061[-0.87, 0.34] 250

Heterogeneity: 1° = 0.45, I* = 87.73%, H* = 8.15

Testof 8 =

Overall

) Q(9) = 73.34, p = 0.00

Heterogeneity: 1° = 0.59, I* = 82.36%, H’ = 5.67

Testof 8,

) Q(49) = 277.75, p = 0.00

Test of group differences: Qy(2) = 1.16, p = 0.56

Random-effects DerSimonian-Laird model

0.29[-0.75, 0.17]

046 [0.70, -0.22]





image11.jpeg
Group of Q Pre tau2 %12 H
Typeoftraining
AEROBIC 2 20150 0.000 0.728 87.10 7.75
RESISTANCE B 20.37  0.002 0.3%0 70.55 3.40
CoMBINED 10 30.94  0.001 0.3a5 67.68 3.09
HIIT a 10.50 0.033 0.200 61.89 2.62
Lengthofintewn
Sueek 13 78.47  0.000 0.5% 82.54 5.73
>8ueek 35 0.000 0.571 50.96 5.25
Gender
male 13 46.23  0.000 0.423 71.88
Female 25 143.53 o0.000 0.881 82.70
both sex B 7334 0.000 0.aa8 87.73
overall a9 277.75 0.000 0.591 82.36 5.67





image12.jpeg
No. of

Group | studies Hedges's g [95% conf. interval] p-value
Typeoftraining
AEROBIC 27 -0.432 -0.793 0.019
RESISTANCE 7 -0.130 -0.682 0.646
CoMBINED 1 -0.77a -1.200 0.000
HIIT s -0.426 -0.977 0.131
Lengthofintervention
<=Bueek 14 -0.337 -0.79a 0.121  0.150
>8ueek 36 -0.507 -0.788 -0.226  0.000
Gender
male 1 -0.623 -1.026 0.002
female 2 -0.464 -0.864 0.023
both sex 10 -0.289 -0.7a5 0.216
overall
theta s0 -0.460 -0.702 0.000





image13.jpeg
Hedges's g

Onitted study with 95% CI_ p-value
Giannopoulou et al(2005) 046[-0.73, -0.20] 0.001
Kadogolou et al(2007) 046 [-0.72, -0.19] 0.001
Jorge et al(a)(2010) 046 -0.73, -020] 0.001
Jorge et al(b)(2010) E 047 [-0.74, 020] 0.001
Jorge et al(c)(2010) 047[-0.74, 021 0.001
balducci et al(a)(2010) fo——————— -045[-0.72, -0.19] 0.001
balducci et al(b)(2010) 047 [-0.74, -020] 0.001
Anmed et al(2013) fo——————— 044[-0.69, -0.18] 0.001
Afshonpour et al(a)(2015) fo————— -045[-0.72, -0.19] 0.001
Afshonpour et al(b)(2016) fo——————— -0.45[-0.72, -0.19] 0.001
Jafari ghaleno et al(2017) fo——————— -045[-0.72, -0.19] 0.001
Zhang et al(2017) 047[-0.74, -020] 0.001
Abdi et al(2018) 047 (-0.74, 021 0.000
Valizadeh et al(2018) 047 -0.74, -020] 0.001
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