
Supplementary Table 1. Search strategies used for online databases
The following databases were searched:
· PubMed
· Scopus 
· Web of Science
· Cochrane Library
The search strategy was to combine searches of:
	Probiotic
	 (Probiotics) OR  (probiotic*) OR  ("cultured milk products") OR  (yogurt) OR  ("milk product") OR  (kefir) OR  (“dairy product”) OR  (Bifidobacterium) OR  (Bifido*) OR  (Bacteroides) OR  (Bacteroid*) OR  (Lactobacillus) OR  (Lactobacil*) OR  (Lactobacillaceae) OR  (Pediococcus) OR  (“Fermented Foods and Beverages”) OR  (“Fermented milk”) OR  (Nissle) OR  (“Fermented Foods”) OR  (Streptococ*) OR  (Saccharomyces) OR  (Saccharomy) OR  (Enterococcus) OR  (Lactobacillales) OR  (“Lactic acid bacteria”) OR  (“Bacillus mesentericus”) OR  (“Escherichia coli”) OR  (acidophilus) OR  (microorganism∗) OR  (buttermilk) OR  (lassi) OR  (doogh) OR  (dough) OR  (dahi) OR  (amasi) OR  (filmjolk) OR  (chal) OR  (VSL#3) OR  (Synbiotic*) OR  (Symbiotic*)

	Population 
	(Diabetes) OR (“Diabetes Mellitus”) OR (hyperglycemia) OR (diabet*)

	Study design
	 Randomized OR random OR "Random allocation" OR "Random assignment" OR Intervention OR "Clinical trial" OR "Randomized controlled trial" OR trial OR Placebo OR "Double-blind" OR "Single-blind" OR "Random Allocation" OR "Randomised clinical trial") 


 “Probiotic, “population”, and “study design” related terms











Supplementary Table 2. References for excluded studies
	Animal study (n=1) (1)

	Co-supplementation (n = 4) (2-5)

	Insufficient data (n=3) (6-8)

	Meeting abstract (n=1) (9)

	Without interested intervention (n = 11) (10-20)

	Without interested outcomes (n = 36) (21-56)

	Conducted in non-diabetic subjects (n = 2) (57, 58)

	Without a control group (n = 2) (59, 60)

	Duplicate reports (n = 7) (61-67)

	Without full-text (n = 3) (68-70)
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	Supplementary Table 3. Study quality and risk of bias assessment using the Cochrane Collaboration’s tool.

	First author, year 
	Sequence generation
	Allocation concealment
	Blinding of participants
	Blinding of outcome assessment
	Incomplete outcome data
	Selective reporting
	Funding
	Overall 

	Arani, 2019
	L
	U
	L
	L
	L
	L
	L
	Fair

	Asemi, 2013
	L
	L
	L
	L
	L
	L
	L
	Good

	Asemi, 2014
	L
	L
	L
	L
	L
	L
	L
	Good

	Ebrahimi, 2017
	L
	L
	L
	L
	L
	L
	L
	Good

	Firouzi, 2016
	L
	L
	L
	L
	L
	L
	L
	Good

	Horvath, 2019
	L
	L
	L
	L
	L
	L
	L
	Good

	Hosseinzadeh, 2013
	L
	U
	L
	L
	L
	L
	L
	Fair

	Hove, 2015
	L
	L
	L
	L
	L
	L
	L
	Good

	Kassaian, 2019
	L
	L
	L
	L
	L
	L
	L
	Good

	Khalili, 2019
	L
	L
	L
	L
	L
	L
	L
	Good

	Kobyliak, 2018
	L
	L
	L
	L
	L
	L
	L
	Good

	Kooshki, 2017
	U
	U
	L
	L
	L
	L
	L
	Poor

	Madempudi, 2019
	L
	L
	L
	L
	L
	L
	L
	Good

	Mafi, 2018
	L
	L
	L
	L
	L
	L
	L
	Good

	Miraghajani, 2017
	L
	L
	L
	L
	L
	L
	L
	Good

	Mobini, 2017
	U
	U
	L
	L
	L
	L
	L
	Fair

	Mohamadshahi, 2014
	L
	U
	L
	L
	L
	L
	L
	Fair

	Mohseni, 2018
	L
	L
	L
	L
	L
	L
	L
	Good

	Naito, 2017
	L
	L
	L
	L
	L
	L
	L
	Good

	Razmpoosh, 2018
	L
	L
	L
	L
	L
	L
	L
	Good

	Sabico, 2017
	L
	L
	L
	L
	L
	L
	L
	Good

	Sabico, 2018
	L
	L
	L
	L
	L
	L
	L
	Good

	Sato, 2017
	L
	L
	H
	H
	L
	L
	L
	Poor

	Soleimani, 2016
	L
	L
	L
	L
	L
	L
	L
	Good

	Tajabadi-Ebrahimi, 2014
	L
	L
	L
	L
	L
	L
	L
	Good

	Tajabadi-Ebrahimi, 2016
	L
	L
	L
	L
	L
	L
	L
	Good

	Toshimitsu, 2020
	L
	L
	L
	L
	L
	L
	L
	Good



	Supplementary Table 4. GRADE assessment of confidence in estimates of effect in randomized trials 

	Outcome
	Participants (studies)
	Risk of bias1
	Inconsistency2
	Indirectness3
	Imprecision4
	Publication bias5
	Certainty of evidence6

	Weight
	1439 (23)
	Not Serious 7
	Serious (I2=81.1)8
	Serious9
	Serious10
	Not Serious 11
	Very Low12

	BMI
	1664 (25)
	Not Serious 13
	Serious (I2=78.4)14
	Serious15
	Serious16
	Not Serious 17
	Low18

	Waist
	409 (8)
	Not Serious 19
	Not Serious (I2=0)
	Not Serious
	Serious20
	Not Assessed21
	Moderate22

	HC
	171 (4)
	Not Serious 23
	Not Serious (I2=0)
	Serious24
	Serious25
	Not Assessed26
	Low27

	WHR
	211 (5)
	Not Serious 28
	Serious (I2=70.2)29
	Serious30
	Serious31
	Not Assessed32
	Low33


1. Cochrane scale was used to assess trial quality across the following domains: random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, and selective outcome reporting. Trials were considered as good quality if all domains were low RoB, fair quality if one domain was high RoB or two domains were unclear RoB, and poor quality if two or more domains were high or unclear RoB. We downgraded one level (Serious) for RoB if more than 50% of RCTs were at high RoB while the direction and significance of effect sizes were different between overall analysis vs high quality trials category. 
2. We downgraded one level for inconsistency when I2 was more than 50% (Serious). Where I2>50%, and predefined subgroups (calorie restriction, behavioral, physical activity) were not explain the source of heterogeneity, we performed sensitivity analyses by excluding one or two trials that explained most of the heterogeneity among included trials. In such cases, if values of I2 became <50% and the direction and significance did not change, we did not downgrade for inconsistency. The I2 was ≤ 50% inconsistency considered as Not serious limitation
3. We downgraded one level for indirectness if more than 75% included trials have been conducted in the same geographical location. We also downgraded one level for indirectness if the number of trial for each intervention was less or equal to 5 (low sample size limits the generalizability of the findings).
4. We downgraded one level for imprecision if the number of participants was less than 400. In case of more than 400 participants were enrolled for the interested intervention, we downgraded one level if point estimate was smaller than 5% baseline weight (4.50 kg), or point estimate surpassed 4.50 kg, and 95%CI overlapped 1kg.
5. We assessed for potential publication bias when the number of included trials for each the interested intervention were ≥10. We downgraded if there was evidence of bias with Egger's test (P<0.05) or there was evidence of asymmetry in the funnel plot. 
6. The overall certainty of evidence.
7. The RoB for 4 of 23 trials were fair and poor quality. 
8. I2=81.1, P heterogeneity <0.001. The predefined subgroups and sensitivity analysis did not explain the source of heterogeneity. Downgraded
9. More than the half of trials (14 of 23) were conducted in Iran that limited the generalizability of the findings. Downgraded.
10. More than 400 participants were available. The point estimate was smaller than 5% baseline weight (WMD=-0.62kg). Downgraded.
11. There was no evidence of asymmetry in the funnel plot and the results from the Egger’s test (p=0.09) and Begg’s test (p=0.75) showed no evidence of publication bias.
12. Data from RCTs begin with a grade of “HIGH”. Downgraded for inconsistency, indirectness and imprecision.
13. The RoB for 6 of 25 trials were fair and poor quality. 
14. I2=78.4, P heterogeneity <0.001. The predefined subgroups and sensitivity analysis did not explain the source of heterogeneity. Downgraded
15. More than the half of trials (16 of 25) were conducted in Iran that limited the generalizability of the findings. Downgraded.
16. More than 400 participants were available. The point estimate was smaller than minimal clinical significance (WMD=-0.20 kg/m2). Downgraded.
17. There was no evidence of asymmetry in the funnel plot and the results from the Egger’s test (p=0.133) and Begg’s test (p=0.134) showed no evidence of publication bias.
18. Data from RCTs begin with a grade of “HIGH”. Downgraded for RoB, inconsistency, indirectness and imprecision.
19. The RoB for 2 of 8 trials were fair quality. 
20. More than 400 participants were available. The point estimate was smaller than minimal clinical significance (WMD=-0.93 cm). Downgraded.
21. Publication bias test was not assessed due to the included trials were ≤10.
22. Data from RCTs begin with a grade of “HIGH”. Downgraded for imprecision.
23. The RoB for 1 of 4 trials were fair quality. 
24. The number of included trials were less or equal to 5. Downgraded.
25. The number of participants was less than <400. Downgraded.
26. Publication bias test was not assessed due to the included trials were ≤10.
27. Data from RCTs begin with a grade of “HIGH”. Downgraded for RoB, indirectness and imprecision.
28. The RoB for 1 of 5 trials were fair and poor quality. 
29. I2=70.2, P heterogeneity =0.009. The sensitivity analysis did not explain the source of heterogeneity. Downgraded.
30. The number of included trials were less or equal to 5. Downgraded.
31. The number of participants was less than <400. Downgraded.
32. Publication bias test was not assessed due to the included trials were ≤10.
33. Data from RCTs begin with a grade of “HIGH”. Downgraded for RoB, inconsistency, indirectness and imprecision.


Supplementary Table 5. Meta-analysis showing the effect of Probiotics/synbiotics supplementation on body weight (kilograms) based on several subgroups
	
	
	Meta-analysis
	Heterogeneity

	Study group 
	Number of Studies
	WMD (95%CI)
	P effect
	Q statistic
	P within
group
	I2 (%)
	P between
group

	Study location
	
	
	
	
	
	
	

	Asia
	19 
	-0.52 (-0.85, -0.19)
	0.002
	82.72
	<0.001
	78.2
	0.01

	Europe
	4 
	-1.63 (-3.57, 0.31)
	0.1
	27.66
	<0.001
	89.2
	

	Age
	
	
	
	
	
	
	

	<  60
	18 
	-0.57 (-0.93, -0.20)
	0.002
	86.39
	<0.001
	80.3
	0.56

	≥ 60
	5 
	-1.09 (-2.27, 0.09)
	0.07
	29.92
	<0.001
	86.6
	

	Sex 
	
	
	
	
	
	
	

	Male
	2
	-0.39 (-0.94, 0.16)
	0.16
	0.67
	0.41
	0
	0.96

	Female
	0
	_
	_
	_
	_
	_
	

	Both
	21
	-0.66 (-1.03, -0.29)
	0.001
	115.96
	0.002
	82.8
	

	Duration (week)
	
	
	
	
	
	
	

	< 12
	12
	-0.58 (-0.98, -0.18)
	0.004
	44.82
	<0.001
	75.5
	0.71

	≥ 12
	12
	-0.68 (-1.28, -0.08)
	0.03
	71.69
	<0.001
	84.7
	

	Probiotic dose (CFU/d)
	
	
	
	
	
	
	0.001

	≤10×109 
	7
	-0.29 (-0.87, 0.29)
	0.33
	20.32
	0.002
	70.5
	

	>10×109
	10
	-0.62 (-1.05, -0.20)
	0.004
	25.64
	0.002
	64.9
	

	Probiotics/synbiotics type
	
	
	
	
	
	
	0.31

	Synbiotics
	6
	-1.28 (-2.27, -0.29)
	0.01
	59.08
	<0.001
	91.5
	

	Bifidobacterium
	1
	-0.20 (-0.84, 0.44)
	0.54
	0
	-
	-
	

	Lactobacillus
	7
	-0.42 (-0.85, 0.02)
	0.05
	10.25
	0.11
	41.5
	

	Bifidobacterium & Lactobacillus
	7
	-0.43 (-1.14, 0.27) 
	0.22
	40.53
	<0.001
	85.2
	

	Mixed 
	3
	-0.81 (-1.85, 0.23)
	0.12
	4.07
	0.13
	50.9
	

	BMI status
	
	
	
	
	
	
	0.29

	Normal
	5
	-0.51 (-1.49, 0.47)
	0.31
	26.38
	<0.001
	84.8
	

	Overweight & Obese
	14
	-0.58 (-1.02, -0.13)
	0.01
	54.02
	<0.001
	75.9
	

	Mixed population
	4
	-0.80 (-1.78, 0.17)
	0.11
	33.79
	<0.001
	91.1
	

	Study quality
	
	
	
	
	
	
	<0.001

	Good
	19
	-0.61 (-0.97, -0.25)
	0.001
	90.46
	<0.001
	80.1
	

	Fair
	4
	-0.04 (-0.54, 0.45)
	0.86
	1.01
	0.60
	0
	

	Poor
	1
	-2.47 (-3.32, -1.62)
	<0.001
	0
	-
	-
	

	1 dosage convert to logarithm*109








Supplementary Table 6. Meta-analysis showing the effect of Probiotics/synbiotics supplementation on BMI (Kg/m2) based on several subgroups
	
	
	Meta-analysis
	Heterogeneity

	Study group 
	Number of Studies
	WMD (95%CI)
	P effect
	Q statistic
	P within
group
	I2 (%)
	P between
group

	Study location
	
	
	
	
	
	
	

	Asia
	21 
	-0.18 (-0.32, -0.04)
	0.01
	97.73
	<0.001
	79.5
	0.055

	Europe
	4 
	-0.33 (-0.72, 0.06)
	0.10
	9.77
	0.02
	69.3
	

	Age
	
	
	
	
	
	
	

	<  60
	19
	-0.21 (-0.37, -0.05)
	0.01
	97.79
	<0.001
	81.6
	0.71

	≥ 60
	6 
	-0.15 (-0.37, 0.06)
	0.15
	13.25
	0.021
	62.3
	

	Sex 
	
	
	
	
	
	
	

	Male
	2
	-0.16 (-0.36, 0.04)
	0.11
	0.63
	0.43
	0
	0.68

	Female
	0
	_
	_
	_
	_
	_
	

	Both
	23
	-0.21 (-0.35, -0.07)
	0.004
	110.38
	<0.001
	80.1
	

	Duration (week)
	
	
	
	
	
	
	

	< 12
	12
	-0.28 (-0.51, -0.06)
	0.01
	76.11
	<0.001
	85.5
	0.17

	≥ 12
	15
	-0.21 (-0.43, 0.01)
	0.06
	88.51
	<0.001
	84.2
	

	Probiotic dose (CFU/d)
	
	
	
	
	
	
	<0.001

	≤10×109 
	9
	-0.09 (-0.32, 0.13)
	0.41
	23.36
	0.003
	65.8
	

	>10×109
	9
	-0.22 (-0.49, 0.05)
	0.11
	55.08
	<0.001
	85.5
	

	Probiotics/synbiotics type
	
	
	
	
	
	
	0.34

	Synbiotics
	7
	-0.24 (-0.45, -0.03)
	0.03
	19.26
	0.004
	68.8
	

	Bifidobacterium
	1
	0.00 (-0.23, 0.23)
	1.00
	0
	-
	-
	

	Lactobacillus
	8
	-0.09 (-0.28, 0.09)
	0.32
	16.64
	0.02
	57.9
	

	Bifidobacterium & Lactobacillus
	7
	-0.20 (-0.6, 0.18)
	0.29
	70.68
	<0.001
	91.5
	

	Saccharomyces 
	1
	-0.4 (-0.78, -0.01)
	0.04
	0.0
	-
	-
	

	Mixed 
	3
	-0.28 (-0.52, -0.03)
	0.02
	0.73
	0.69
	0.0
	

	BMI status
	
	
	
	
	
	
	0.57

	Normal
	6
	-0.08 (-0.24, 0.09)
	0.36
	7.24
	0.20
	31
	

	Overweight & Obese
	16
	-0.19 (-0.32, -0.06)
	0.004
	35.58
	0.002
	57.8
	

	Mixed population
	3
	-0.40 (-1.23, 0.42)
	0.34
	67.23
	<0.001
	78.4
	

	Study quality
	
	
	
	
	
	
	0.71

	Good
	17
	-0.18 (-0.34, -0.02)
	0.03
	92.30
	<0.001
	81.6
	

	Fair
	5
	-0.28 (-0.62, 0.06)
	0.10
	13.79
	0.01
	71
	

	Poor
	1
	-0.24 (-0.76, 0.29)
	0.38
	4.40
	0.04
	77.3
	


	





Supplementary Table 7. Meta-analysis showing the effect of Probiotics/synbiotics supplementation on waist circumference (cm) based on several subgroups
	
	
	Meta-analysis
	Heterogeneity

	Study group 
	Number of Studies
	WMD (95%CI)
	P effect
	Q statistic
	P within
group
	I2 (%)
	P between
group

	Study location
	
	
	
	
	
	
	

	Asia
	5
	-1.39 (-2.60, -0.18)
	0.02
	0.63
	0.96
	0
	0.43

	Europe
	4 
	-0.88 (-1.31, -0.45)
	<0.001
	0.96
	0.81
	0
	

	Age
	
	
	
	
	
	
	

	<  60
	7 
	-0.93 (-1.34, -0.52)
	<0.001
	1.67
	0.95
	0
	0.81

	≥ 60
	2 
	-1.54 (-6.49, 3.41)
	0.54
	0.47
	0.49
	0
	

	Sex 
	
	
	
	
	
	
	

	Male
	2
	-0.44 (-3.77, 2.88)
	0.80
	0.36
	0.55
	0
	0.96

	Female
	1
	-1.00 (-3.43, 1.43)
	0.42
	0
	_
	_
	

	Both
	6
	-0.94 (-1.35, -0.52)
	<0.001
	1.75
	0.88
	0
	

	Duration (week)
	
	
	
	
	
	
	

	< 12
	6
	-0.96 (-1.37, -0.55)
	<0.001
	1.81
	0.87
	0
	0.95

	≥ 12
	5
	-0.91 (-2.73, 0.92)
	0.33
	0.97
	0.9
	0
	

	Probiotic dose (CFU/d)
	
	
	
	
	
	
	0.28

	≤10×109 
	1
	-1.77 (-3.36, -0.18)
	0.03
	0
	-
	-
	

	>10×109
	5
	-0.87 (-1.30, -0.45)
	<0.001
	0.23
	0.99
	0
	

	Probiotics/synbiotics type
	
	
	
	
	
	
	0.79

	Synbiotics
	1
	-3.00 (-9.48, 3.48)
	0.36
	0
	_
	_
	

	Lactobacillus
	3
	-1.53 (-3.04, -0.01)
	0.048
	1.05
	0.59
	0
	

	Bifidobacterium & Lactobacillus
	2
	-0.94 (-2.91, 1.03)
	0.34
	0.04
	0.97
	0.0
	

	Mixed 
	2
	-0.87 (-1.3, -0.44)
	<0.001
	0.05
	0.81
	0.0
	

	BMI status
	
	
	
	
	
	
	0.98

	Overweight & Obese
	6
	-0.93 (-1.35, -0.52)
	<0.001
	2.13
	0.83
	0
	

	Mixed population
	2
	-0.91 (-2.83, 1.02)
	0.35
	0.07
	0.97
	0
	

	Study quality
	
	
	
	
	
	
	0.69

	Good
	5
	-0.94 (-1.35, -0.53)
	<0.001
	2.02
	0.92
	0
	

	Fair
	2
	0.14 (-5.17, 5.46)
	0.96
	0.02
	0.89
	0
	

	Poor
	_ 
	_
	_
	_
	_
	_
	










	Supplemental Table 8. Meta-regression between changes in body composition indices and administered probiotics/synbiotics supplementation

	
	Slope
	95% CI
	p-Value

	Body weight
	
	
	

	Mean age
	0.032
	(-0.070, 0.134)
	0.65

	Sample size
	0.010
	(-0.014, 0.034)
	0.40

	Study duration
	-0.017
	(-0.313, -0.034)
	0.02

	Probiotic dosage1
	-0.997
	(-0.377, 0.178)
	0.46

	BMI
	
	
	

	Mean age
	0.000
	(-0.010, 0.011)
	0.92

	Sample size
	-0.000
	(-0.007, 0.006)
	0.91

	Study duration
	-0.018
	(-0.477, 0.012)
	0.23

	Probiotic dosage1
	-0.027
	(-0.157, 0.102)
	0.66

	Waist circumference
	
	
	

	Mean age
	0.088
	(-0.092, 0.269)
	0.30

	Sample size
	0.035
	(-0.071, 0.142)
	0.49

	Study duration
	-0.012
	(-0.314, 0.290)
	0.93

	Probiotic dosage1
	0.112
	(-0.247, 0.471)
	0.46

	Dosage convert to logarithm*109
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