Supplemental Table 1. Search strategy in different databases
	Database
	Search strategy
	[bookmark: _GoBack]Number

	Web of Science
	(TS=(glycemic) OR TS=(insulin) OR TS=(diabetes) OR TS=(HbA1c) OR TS=("Glycated hemoglobin") OR TS=("Glycosylated hemoglobin") OR TS=("Glycosylated haemoglobin") OR TS=("Glycated haemoglobin") OR TS=("blood sugar") OR TS=(glucose) OR TS=(HOMA) OR TS=(HOMA-IR) OR TS=(QUICKI) OR TS=(Glycaemic) OR TS=(GTT)) AND (TS=(rye) OR TS=(secale) OR TS=(Secale cereale))
	599

	Scopus
	( ( TITLE-ABS-KEY ( gtt ) ) OR ( ( TITLE-ABS-KEY ( quicki ) ) OR ( TITLE-ABS-KEY ( homa-ir ) ) OR ( TITLE-ABS-KEY ( homa ) ) OR ( TITLE-ABS-KEY ( glycaemic ) ) OR ( TITLE-ABS-KEY ( "blood sugar" ) ) OR ( TITLE-ABS-KEY ( hba1c ) ) OR ( TITLE-ABS-KEY ( "glycosylated haemoglobin" ) ) OR ( TITLE-ABS-KEY ( "Glycated haemoglobin" ) ) OR ( TITLE-ABS-KEY ( "glycosylated hemoglobin" ) ) OR ( TITLE-ABS-KEY ( "Glycated hemoglobin" ) ) OR ( TITLE-ABS-KEY ( diabetes ) ) OR ( TITLE-ABS-KEY ( glycemic ) ) OR ( TITLE-ABS-KEY ( "insulin resistance" ) ) OR ( TITLE-ABS-KEY ( insulin ) ) OR ( TITLE-ABS-KEY ( glucose ) ) ) ) AND ( ( TITLE-ABS-KEY ( "Secale cereale" ) ) OR ( TITLE-ABS-KEY ( secale ) ) OR ( TITLE-ABS-KEY ( rye ) ) )
	680

	PubMed
	(((((((((((((((((("Insulin"[Mesh]) OR ("Diabetes Mellitus"[Mesh])) OR ("Glycemic Control"[Mesh] OR "Glycemic Load"[Mesh] OR "Glycemic Index"[Mesh] OR "Blood Glucose"[Mesh])) OR ("Glycated Hemoglobin"[Mesh])) OR (glycemic[Title/Abstract])) OR (glucose[Title/Abstract])) OR (diabetes[Title/Abstract])) OR ("Glycosylated hemoglobin"[Title/Abstract])) OR ("Glycosylated haemoglobin"[Title/Abstract])) OR ("Glycated haemoglobin"[Title/Abstract])) OR ("Glycated hemoglobin"[Title/Abstract])) OR (hba1c[Title/Abstract])) OR ("blood sugar"[Title/Abstract])) OR (GTT[Title/Abstract])) OR (HOMA[Title/Abstract])) OR (HOMA-IR[Title/Abstract])) OR (glycaemic[Title/Abstract])) OR (QUICKI[Title/Abstract])) AND ((((Secale cereale[Title/Abstract]) OR ("Secale"[Mesh])) OR (rye[Title/Abstract])) OR (secale[Title/Abstract])) 
	304







Supplementary Table 2- Risk of bias assessment for randomized crossover trials1
	First author, year
	Randomization process
	Period and carryover effects
	Deviation from intended intervention
	Missing outcome data
	Measurement of the outcome 
	Selection of the reported results
	Overall risk of bias

	Bondia-Pons, 2011 ()
	+

	+

	?

	+

	+

	+

	+


	Elliott, 1994 ()
	+

	?

	?

	+

	+

	+

	?


	Hartvigsen, 2014 ()
	+

	+

	?

	+

	+

	+

	+


	Hartvigsen, 2014 ()
	+

	+

	?

	+

	+

	+

	+


	Heinonen, 2007 ()
	+

	+

	?

	+

	+

	+

	+


	Hlebowicz, 2009 ()
	+

	+

	?

	+

	+

	+

	+


	Johansson, 2015 ()
	+

	+

	?

	+

	+

	+

	+


	Juntunen, 2003 ()
	+

	+

	?

	+

	+

	+

	+


	Juntunen, 2003 ()
	+

	+

	?

	+

	+

	+

	+


	Kallio, 2008 ()
	+

	?

	?

	+

	+

	+

	?


	Landberg, 2010 ()
	+

	+

	?

	+

	+

	+

	+


	Lappi, 2013 ()
	+

	?

	?

	+

	+

	+

	?


	Lee, 2016 ()
	+

	+

	+

	+

	+

	+

	+


	Leinonen, 1998 ()
	+

	?

	?

	+

	+

	+

	?


	Lundin, 2004 ()
	+

	+

	?

	+

	+

	+

	+


	[bookmark: _Hlk172153727]McIntosh, 2003 ()
	+

	?

	?

	+

	+

	+

	?


	Nilsson, 2008 ()
	+

	?

	?

	+

	+

	+

	?


	Östman, 2019 ()
	?

	+

	?

	+

	+

	+

	?


	Rosén, 2009 ()
	+

	+

	+

	?

	+

	+

	+


	Rosén, 2011 ()
	+

	+

	?

	+

	+

	+

	+


	Sandberg, 2017 ()
	+

	+

	?

	?

	+

	+

	+


	Torronen, 2013 ()
	+

	?

	+

	+

	+

	+

	?


	Zamaratskaia, 2017 ()
	+

	+

	+

	+

	+

	+

	+



1 Authors’ judgement for each item of risk of bias as evaluated based on revised Cochrane risk-of-bias tool for randomized crossover trials.
  indicates low risk of bias.  indicates high risk of bias,  indicates some or unclear concerns. +
-
?



Supplementary Table 3- Risk of bias assessment for cluster-randomized trials1
	First author, year
	Randomization process
	Deviation from intended intervention
	Missing outcome data
	Measurement of the outcome 
	Selection of the reported results
	Overall risk of bias

	Bondia-Pons, 2011 ()
	+

	?

	+

	+

	+

	+


	Giacco, 2013 ()
	+

	+

	+

	+

	+

	+


	Iversen, 2021 ()
	+

	+

	-

	+

	+

	?


	Kallio, 2007 ()
	+

	?

	-

	+

	+

	-


	Liu, 2021 ()
	+

	+

	-

	+

	+

	-



1 Authors’ judgement about risk of bias items evaluated based on Revised Cochrane risk-of-bias tool for cluster-randomized trials (RoB 2 CRT). 
 indicates low risk of bias.  indicates high risk of bias,  indicates some concerns or unclear. +
-
?



