	Database
	Search strategy

	PubMed 

	(((Sugar[tiab] OR sugars[mesh] OR carbohydrate*[tiab] OR carbohydrates[mesh] OR "glycaemic index"[tiab] OR "glycemic load"[tiab] OR "glycaemic load" [tiab] OR "glycemic index"[tiab] OR "Dietary fiber" [mesh] OR fiber[tiab] OR fibre[tiab] OR "carbohydrate quality" [tiab] OR "Diet, Carbohydrate-Restricted"[Mesh] OR "Carbohydrate-Restricted Diet"[tiab] OR "Low-Carbohydrate Diets"[tiab] OR "Diet, High-Protein Low-Carbohydrate"[Mesh] OR "Diet, ketogenic"[mesh] OR "Ketogenic Diet"[tiab] OR "Atkins Diet"[tiab] OR "South Beach Diet"[tiab]) AND (child*[tiab] OR child[mesh] OR adolescen*[tiab] OR adolescent[mesh] OR youth [tiab] OR teen* [tiab] OR pediatric[tiab] OR paediatric[tiab] OR pediatrics[mesh])) AND (insulin [tiab] OR insulin[mesh] OR "Homeostatic Model Assessment"[tiab] OR HOMA[tiab] OR "Quantitative insulin sensitivity check index" [tiab] OR QUICKI [tiab])) AND ("randomized controlled trial"[pt] OR "clinical trial" [pt] OR randomized [tiab])

	Scopus 

	TITLE-ABS-KEY ( sugar* OR carbohydrate* OR "glycaemic index" OR "glycemic load" OR fiber OR fibre OR "carbohydrate quality" OR "Carbohydrate-Restricted Diet " OR "Low-Carbohydrate Diets" OR "Ketogenic Diet" OR "Atkins Diet" OR "South Beach Diet" ) AND TITLE-ABS-KEY ( child* OR child OR adolescen* OR adolescent OR youth OR teen* OR pediatric OR paediatric ) AND TITLE-ABS-KEY ( insulin OR "Homeostatic Model Assessment" OR homa OR "Quantitative insulin sensitivity check index" OR quicki ) AND TITLE-ABS-KEY (“randomized controlled trial” OR “clinical trial” OR randomized) 

	Web of Science

	(((TS=(sugar* OR carbohydrate* OR "glycaemic index" OR "glycemic load" OR fiber OR fibre OR "carbohydrate quality" OR "Carbohydrate-Restricted Diet " OR "Low-Carbohydrate Diets" OR "Ketogenic Diet" OR "Atkins Diet" OR "South Beach Diet")) AND TS=(child* OR child OR adolescen* OR adolescent OR youth OR teen* OR pediatric OR paediatric)) AND TS=(insulin OR "Homeostatic Model Assessment" OR homa OR "Quantitative insulin sensitivity check index" OR quicki )) AND ALL=(“randomized controlled trial” OR “clinical trial” OR randomized )
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	Supplementary Table 2. Quality assessment of included articles according to Cochrane tool

	Author , year 
	Selection bias
	Performance bias
	Detection bias
	Attrition bias
	Reporting bias
	
Other bias

	
	Random sequence generation
	Allocation concealment
	Blinding of participants and personnel
	Blinding of outcome assessment
	Incomplete outcome data
	Selective reporting
	

	Peña et al. 1979
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear
	Low-risk
	Low-risk

	Ebbeling et al. 2003
	Unclear
	Unclear
	Unclear
	Unclear
	Low-risk
	Low-risk
	Low-risk

	Iannuzzi et al. 2009
	Unclear
	Unclear
	Unclear
	Unclear
	Low-risk
	Low-risk
	Low-risk

	Krebs et al. 2010
	Unclear
	Unclear
	High-risk
	Low-risk
	Low-risk
	Low-risk
	Low-risk

	Armeno et al. 2011
	Unclear
	Unclear
	Unclear
	Unclear
	Low-risk
	Low-risk
	Low-risk

	Casazza et al. 2012
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear
	Low-risk
	Low-risk

	Krik et al. 2012
	Unclear
	Unclear
	High-risk
	High-risk
	Low-risk
	Low-risk
	Low-risk

	Partsalaki et al. 2012
	Unclear
	Unclear
	Unclear
	Unclear
	Unclear
	Low-risk
	Low-risk

	Mirza et al. 2013
	Unclear
	Unclear
	Low-risk
	Low-risk
	Low-risk
	Low-risk
	Low-risk

	Ramon-Krauel et al. 2013
	Unclear
	Unclear
	Unclear
	Unclear
	Low-risk
	Low-risk
	Low-risk

	de Ferranti et al. 2015
	Low-risk
	Unclear
	Low-risk
	Unclear
	Low-risk
	Low-risk
	Low-risk

	Jensen et al. 2015
	Unclear
	Unclear
	High-risk
	Unclear
	Unclear
	Low-risk
	Low-risk

	Visuthermukal et al. 2015
	Low-risk
	Unclear
	Unclear
	Unclear
	Unclear
	Low-risk
	Low-risk

	Rouhani et al. 2016
	Low-risk
	Unclear
	High-risk
	Low-risk
	Low-risk
	Low-risk
	Low-risk

	Izadi et al. 2018
	Low-risk
	Unclear
	High-risk
	Low-risk
	Low-risk
	Low-risk
	Low-risk

	Dorenbos et al. 2020
	Low-risk
	Unclear
	High-risk
	High-risk
	Low-risk
	Low-risk
	Low-risk

	Goss et al. 2020
	Unclear
	Unclear
	High-risk
	Low-risk
	Low-risk
	Low-risk
	Low-risk
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Supplementary Table 3- Influence analysis for the effects of low-glycemic index on fasting insulin and HOMA-IR 
	Study Omitted
	Weight mean differences
	95% confidence intervals

	Fasting insulin (µIU/mL)
	
	

	Iannuzzi et al., 2009
	-0.77
	-5.17, 3.64

	Armeno et al., 2011
	-0.50
	-4.08, 3.08

	Kirk et al., 2012
	-2.47
	-5.50, 0.57

	Ramon-Krauel et al., 2013
	-1.70
	-4.91, 1.51

	De Ferranti et al., 2015
	-0.83
	-4.79, 3.12

	Visuthranukul et al., 2015
	-0.23
	-3.78,3.31

	Rouhani et al., 2016
	-0.92
	-5.44, 3.60

	Dorenbos, 2021
	-1.51
	-5.33, 2.32

	Combined
	-1.13
	-4.62, 2.35

	HOMA-IR 
	
	

	Ebbeling et al., 2003
	-0.40
	-0.86, 0.06

	Iannuzzi et al., 2009
	-0.45
	-1.08, 0.18

	Armeno et al., 2011
	-0.43
	-0.98, 0.13

	Mirza et al., 2013
	-0.60
	-1.21, 0.01

	Ramon-Krauel et al., 2013
	-0.45
	-0.90, -0.07

	De Ferranti et al., 2015
	-0.51
	-1.08, 0.07

	Visuthranukul et al., 2015
	-0.39
	-0.88, 0.10

	Rouhani et al., 2016
	-0.53
	-1.18, 0.11

	Dorenbos, 2020
	-0.55
	-1.13,0.034

	Combined
	-0.48
	-0.99, 0.034















Supplementary Table 4- Influence analysis for the effects of reduced carbohydrate diet on fasting insulin 
	Study Omitted 
	Weight mean differences 
	95% confidence intervals 

	Fasting insulin (µIU/mL)
	
	

	Peña et al., 1979
	-0.22
	-3.64, 3.19

	Kirk et al., 2012
	-2.84
	-7.35, 1.66

	Partsalaki et al., 2012
	-2.21
	-6.73, 2.32

	Ramon-Krauel et al., 2013
	-3.08
	-7.23, 1.07

	Casazza et al., 2012
	-3.53
	-7.65, 0.60

	De Ferranti et al., 2015
	-2.22
	-6.62, 2.16

	Jensen et al., 2015
	-2.78
	-7.77, 2.21

	Izadi et al., 2018
	-2.78
	-8.06, 2.51

	Goss et al., 2020
	-1.17
	-5.12, 2.77

	Combined
	-2.30
	-6.40, 1.80

	HOMA-IR 
	
	

	Ramon-Krauel et al., 2013
	-0.38
	-1.02, 0.26

	De Ferranti et al., 2015
	-0.29
	-1.09, 0.50

	krebs et al., 2010
	-0.36
	-1.17, 0.45

	Partsalaki et al., 2012
	-0.15
	-1.02, 0.71

	Jensen et al., 2015
	-0.41
	-1.43, 0.62

	Izadi et al., 2018
	-0.31
	-1.17, 0.55

	Goss et al.,2020
	-0.18
	-0.65, 0.29

	Combined
	-0.29
	-0.99, 0.40















Supplementary Table 5- GRADE evidence for the effect of low-glycemic index diets and reduced-carbohydrate diets on fasting insulin and HOMA-IR
	Certainty assessment
	№ of patients
	Effect
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	Intervention
	Control
	Absolute
(95% CI)
	
	

	Low-glycemic diets

	Insulin

	8
	Randomized clinical trials
	very seriousa
	seriousb
	not serious
	seriousc
	none
	228
	211
	MD: -1.13 
(-4.62 to 2.35)
	⨁◯◯◯
Very low
	

	HOMA-IR

	9
	Randomized clinical trials
	very seriousa
	not serious
	not serious
	not seriousc
	none
	216
	203
	MD: -0.48 
(-0.99 to 0.04)
	⨁⨁◯◯
Low
	

	Low-carbohydrate diets

	Insulin

	9
	Randomized clinical trials
	very seriousa
	very seriousd
	not serious
	seriousc
	none
	213
	202
	MD: -2.30 
(-6.4 to 1.8)
	⨁◯◯◯
Very low
	

	HOMA-IR

	7
	Randomized clinical trials
	very seriousa
	seriousb
	not serious
	seriousc
	none
	132
	120
	MD: -0.29 
(-0.99 to 0.4)
	⨁◯◯◯
Very low
	


Explanations
a. Downgraded by two levels for risk of bias: lack of random sequence generation and allocation concealment, lack of blinding, and incomplete data
b. Downgraded by one level for inconsistency: significant level of heterogeneity >50% 
c. Downgraded by one level for wide confidence interval
d. Downgraded by two levels for inconsistency: significant level of heterogeneity >75% 








