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Supplementary Table 1. Search Strategy
	PubMed 

	“metabolic syndrome” [Mesh terms] OR “metabolic syndrome” [Title/Abstract] OR “Metabolic syndrome x” [Title/Abstract] OR “syndrome X” [Title/Abstract] OR “Dysmetabolic Syndrome” [Title/Abstract] OR “Reaven Syndrome X” [Title/Abstract] OR “Metabolic Cardiovascular Syndrome” [Title/Abstract] OR “Cardiovascular Syndrome” [Title/Abstract] OR “Cardiometabolic Syndrome” [Title/Abstract] OR “cardio metabolic risk factor” [Title/Abstract] OR “cardio-metabolic risk factor” [Title/Abstract] OR “insulin resistance” [Mesh terms] OR “insulin resistance” [Title/Abstract] OR “insulin resistance syndrome” [Title/Abstract]
“Apolipoprotein A-V” [Mesh terms] OR “Apolipoprotein A-V” [Title/Abstract] OR “Apolipoprotein A_V” [Title/Abstract] OR “Apolipoprotein A V” [Title/Abstract] OR “Apolipoprotein AV” [Title/Abstract] OR “Apolipoprotein A5”  [Title/Abstract] OR “APOA-V” [Title/Abstract] OR “APOA_V” [Title/Abstract] OR “APO A-V” [Title/Abstract] OR “APO A_V” [Title/Abstract] OR “APOAV” [Title/Abstract] OR “ApoA V” [Title/Abstract] OR “APO A5” [Title/Abstract] OR “APOA5” [Title/Abstract] OR “rs662799” [Title/Abstract] OR “rs3135506” [Title/Abstract] OR “rs651821” [Title/Abstract] OR “C56G” [Title/Abstract] OR “S19W” [Title/Abstract] OR “-1131T>C” [Title/Abstract] OR “553G>T” [Title/Abstract] OR  “rs2075291” [Title/Abstract] OR “c.553G>T” [Title/Abstract] OR “G553T” [Title/Abstract] OR “Cys185Gly” [Title/Abstract] OR “G185C” [Title/Abstract] OR “G162C” [Title/Abstract] 
“Polymorphism, Genetic” [Mesh terms] OR “Polymorphism, Genetic” [Title/Abstract] OR  “polymorphism, single nucleotide” [Mesh terms] OR “polymorphism, single nucleotide” [Title/Abstract] OR Polymorphism [Title/Abstract] OR  “genetic polymorphism” [Title/Abstract] OR  “single nucleotide polymorphism” [Title/Abstract] OR “single nucleotide polymorphisms” [Title/Abstract] OR “SNP” [Title/Abstract] OR “SNPs” [Title/Abstract] OR “SNP” [Title/Abstract] OR “genetic variant” [Title/Abstract] OR “genetic variants” [Title/Abstract] OR “genetic variation” [Title/Abstract] OR Gene [Title/Abstract] OR mutation [Mesh terms] OR mutation [Title/Abstract] OR variant [Title/Abstract] OR variants [Title/Abstract] OR variation [Title/Abstract] OR genotype [Mesh terms] OR genotype [Title/Abstract] 

	Scopus 

	TITLE-ABS (“metabolic syndrome” OR “Metabolic syndrome x” OR “syndrome X” OR “Dysmetabolic Syndrome” OR “Reaven Syndrome X” OR “Metabolic Cardiovascular Syndrome” OR “Cardiovascular Syndrome” “Cardiometabolic Syndrome” OR “cardio metabolic risk factor” OR “cardio-metabolic risk factor”  OR “insulin resistance” OR “insulin resistance syndrome”) 
TITLE-ABS (“Apolipoprotein A-V” OR “Apolipoprotein A_V” OR “Apolipoprotein A V” OR “Apolipoprotein AV” OR “Apolipoprotein A5” OR “APOA-V” OR “APOA_V” OR “APO A-V” OR “APO A_V” OR “APOAV” OR “ApoA V” OR “APO A5” OR “APOA5” OR “rs662799” OR “rs3135506” OR “rs651821” OR “C56G” OR “S19W” OR “-1131T>C” OR “553G>T” OR “rs2075291” OR “c.553G>T” OR “G553T” OR “Cys185Gly” OR “G185C” OR “G162C”) 
TITLE-ABS (“genetic” OR Polymorphism OR “genetic polymorphism” OR “single nucleotide polymorphism” OR “single nucleotide polymorphisms” OR “SNP” OR “SNPs” OR “SNP*” OR “genetic variant” OR “genetic variants” OR “genetic variation” OR Gene OR mutation OR variant OR variants OR variation OR genotype)

	Web of Science 

	TI=(“metabolic syndrome” OR “Metabolic syndrome x” OR “syndrome X” OR “Dysmetabolic Syndrome” OR “Reaven Syndrome X” OR “Metabolic Cardiovascular Syndrome” OR “Cardiovascular Syndrome” “Cardiometabolic Syndrome” OR “cardio metabolic risk factor” OR “insulin resistance” OR “insulin resistance syndrome”) OR AB=(“metabolic syndrome” OR “Metabolic syndrome x” OR “syndrome X” OR “Dysmetabolic Syndrome” OR “Reaven Syndrome X” OR “Metabolic Cardiovascular Syndrome” OR “Cardiovascular Syndrome” “Cardiometabolic Syndrome” OR “cardio metabolic risk factor” OR “insulin resistance” OR “insulin resistance syndrome”)
TI=(“Apolipoprotein A-V” OR “Apolipoprotein A_V” OR “Apolipoprotein A V” OR “Apolipoprotein AV” OR “Apolipoprotein A5” OR “APOA-V” OR “APOA_V” OR “APO A-V” OR “APO A_V” OR “APOAV” OR “ApoA V” OR “APO A5” OR “APOA5” OR “rs662799” OR “rs3135506” OR “rs651821” OR “C56G” OR “S19W” OR “-1131T>C” OR “553G>T” OR “rs2075291” OR “c.553G>T” OR “G553T” OR “Cys185Gly” OR “G185C” OR “p.185Gly>Cys” OR “G162C”) OR AB=(“Apolipoprotein A-V” OR “Apolipoprotein A_V” OR “Apolipoprotein A V” OR “Apolipoprotein AV” OR “Apolipoprotein A5” OR “APOA-V” OR “APOA_V” OR “APO A-V” OR “APO A_V” OR “APOAV” OR “ApoA V” OR “APO A5” OR “APOA5” OR “rs662799” OR “rs3135506” OR “rs651821” OR “C56G” OR “S19W” OR “-1131T>C” OR “553G>T” OR “rs2075291” OR “c.553G>T” OR “G553T” OR “Cys185Gly” OR “G185C” OR “p.185Gly>Cys” OR “G162C”)
TI=(“genetic” OR Polymorphism OR “genetic polymorphism” OR “single nucleotide polymorphism” OR “single nucleotide polymorphisms” OR “SNP” OR “SNPs” OR “SNP*” OR “genetic variant” OR “genetic variants” OR “genetic variation” OR Gene OR mutation OR variant OR variants OR variation OR genotype) OR AB=(“genetic” OR Polymorphism OR “genetic polymorphism” OR “single nucleotide polymorphism” OR “single nucleotide polymorphisms” OR “SNP” OR “SNPs” OR “SNP*” OR “genetic variant” OR “genetic variants” OR “genetic variation” OR Gene OR mutation OR variant OR variants OR variation OR genotype)

	Embase 

	metabolic syndrome/ OR insulin resistance/ 
(Metabolic syndrome or syndrome X or Dysmetabolic Syndrome or Reaven Syndrome X or Metabolic Cardiovascular Syndrome or Cardiovascular Syndrome or Cardiometabolic Syndrome or cardio metabolic risk factor or insulin resistance syndrome).ti,ab.
Apolipoprotein A-V/ 
(Apolipoprotein A_V OR Apolipoprotein A V OR Apolipoprotein AV OR Apolipoprotein A5 OR APOA-V OR APOA_V OR APO A-V OR APO A_V OR APOAV OR ApoA V OR APO A5 OR APOA5 OR rs662799 OR rs3135506 OR rs651821 OR C56G OR S19W OR -1131T>C OR 553G>T OR rs2075291 OR G553T OR Cys185Gly OR G185C OR G162C).ti, ab.
Polymorphism, Genetic/ OR polymorphism, single nucleotide/ OR mutation/ OR genotype/ 
(Polymorphism OR genetic OR single nucleotide polymorphism OR single nucleotide polymorphisms OR SNP OR SNPs OR SNP* OR genetic variant OR genetic variants OR genetic variation OR Gene OR variant OR variants OR variation).ti,ab. 
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Supplementary Table 2. Reasons for exclusion of studies
	Reasons
	References

	Meeting abstract
	(1-5)

	Editorial comment
	(6)

	Review 
	(7, 8)

	Not relevant gene 
	(9, 10)

	Not relevant outcome
	(11-21)

	Insufficient data
	(22-31)

	Same population
	(32-36)

	Out of age range
	(37-39)

























Supplementary Table 3. Quality assessment of included studies, using New-Castle Ottawa scale
	Author
	Selection Bias
	Comparability
	Outcome
	Score

	
	Representativeness of sample
	Sample size
	Non-respondents
	Ascertainment exposure
	Comparability
	Assessment outcome
	Statistical test
	

	Ajjemami et al. 2015
	*
	--
	--
	**
	*
	**
	*
	high

	Alipour et al. 2023
	*
	*
	--
	**
	*
	*
	*
	high

	Dallongeville et al. 2008
	*
	*
	--
	**
	*
	**
	*
	high

	de Luis et al. 2021
	*
	*
	--
	**
	*
	**
	*
	high

	Fatty et al. 2012
	--
	--
	--
	**
	*
	*
	*
	medium

	Fiaz et al. 2019
	*
	*
	--
	**
	*
	**
	*
	high

	Grallert et al. 2007
	*
	*
	--
	**
	*
	**
	*
	high

	He et al. 2011
	*
	*
	--
	**
	--
	--
	--
	medium

	Hechmi et al. 2020
	*
	*
	--
	**
	*
	**
	*
	high

	Hiramatsu et al. 2012 
	*
	*
	--
	**
	*
	**
	*
	high

	Hsu et al. 2008
	*
	*
	--
	**
	**
	**
	*
	high

	Kefi et al. 2017
	*
	*
	--
	**
	*
	**
	*
	high

	Kim et al. 2012
	--
	--
	--
	**
	-
	--
	*
	low

	Kim et al. 2016
	*
	*
	--
	**
	*
	**
	*
	high

	Kisfali et al. 2010
	*
	*
	--
	**
	*
	**
	*
	high

	Kumurcu-bayrak et al. 2008
	*
	*
	--
	**
	*
	**
	*
	high

	Lim et al. 2014
	*
	*
	--
	**
	*
	--
	*
	medium

	Lim et al. 2016 
	*
	*
	--
	**
	*
	**
	--
	high

	Mattie et al. 2009
	*
	*
	--
	**
	*
	**
	*
	high

	Niculescu et al. 2010
	*
	--
	--
	**
	*
	*
	*
	medium

	Novotny et al. 2014
	*
	*
	--
	**
	*
	*
	*
	high

	Ong et al. 2011
	*
	*
	--
	**
	*
	**
	*
	high

	Song et al. 2013
	*
	*
	--
	**
	*
	**
	*
	high

	Vasilopoulos et al. 2011
	--
	--
	--
	**
	--
	--
	--
	low

	Wu et al. 2016
	*
	*
	--
	**
	*
	**
	*
	high

	Xu et al. 2013
	*
	*
	--
	**
	*
	**
	*
	high

	Yamada et al. 2007
	*
	*
	--
	**
	*
	**
	*
	high

	Yamada et al. 2007
	*
	*
	--
	**
	*
	--
	*
	medium

	Yeh et al. 2020
	*
	*
	--
	**
	*
	**
	*
	high

	Zafar et al. 2019
	*
	--
	--
	**
	*
	**
	*
	high


Supplementary Table 4. Subgroup analyses for the association between APOA polymorphism (rs662799) and metabolic syndrome under the dominant model
	
	Studies (n)
	Meta-analysis
	Heterogeneity

	
	
	OR (95%CI)
	P effect
	Q statistic
	I2 (%)
	P within group
	P between group

	Continent
	
	
	
	
	
	
	<0.001

	Africa
	3
	3.92 (1.35, 11.39)
	0.01
	12.09
	83.5
	0.002
	

	Asia
	3
	1.56 (1.54, 1.57)
	<0.001
	0.59
	0.0
	0.74
	

	East Asia
	11
	1.44 (1.36, 1.53)
	<0.001
	15.30
	21.6
	0.22
	

	Europe
	6
	1.21 (0.94, 1.56)
	0.13
	13.34
	55.0
	0.04
	

	North America
	1
	0.87 (0.61, 1.23)
	0.43
	0.00
	-
	-
	

	Sex
	
	
	
	
	
	
	<0.001

	Male
	5
	1.37 (1.15, 1.63)
	<0.001
	4.68
	14.5
	0.32
	

	Female
	8
	1.41 (1.23, 1.62)
	<0.001
	8.37
	16.4
	0.30
	

	Both
	24
	1.42 (1.32, 1.53)
	<0.001
	83.07
	68.7
	<0.001
	

	MetS definition 
	
	
	
	
	
	
	0.17

	IDF
	7
	1.57 (1.43, 1.73)
	<0.001
	20.80
	71.2
	0.002
	

	ATP III
	13
	1.34 (1.14, 1.58)
	<0.001
	33.59
	61.3
	0.001
	

	IDF-modified
	1
	1.34 (1.10, 1.63)
	0.004
	2.00
	50.0
	0.16
	

	ATP-modified
	2
	1.49 (1.27, 1.73)
	<0.001
	0.82
	0.0
	0.37
	

	Harmonized definition
	1
	1.28 (1.08, 1.51)
	0.004
	0.10
	0
	0.75
	

	HWE
	
	
	
	
	
	
	0.24

	Yes
	20
	1.39 (1.31, 1.49)
	<0.001
	60.21
	63.5
	<0.001
	

	No
	1
	1.50 (1.01, 2.23)
	0.045
	-
	-
	-
	

	NM
	3
	3.75 (1.16, 12.10)
	0.027
	14.72
	86.4
	0.001
	

	Adjustments
	
	
	
	
	
	
	

	Age
	
	
	
	
	
	
	0.08

	Yes
	9
	1.52 (1.39, 1.66)
	<0.001
	28.29
	71.7
	<0.001
	

	No
	15
	1.34 (1.19, 1.50)
	<0.001
	39.18
	56.6
	0.002
	

	Sex
	
	
	
	
	
	
	0.08

	Yes
	9
	1.52 (1.39. 1.66)
	<0.001
	28.29
	71.7
	<0.001
	

	No
	15
	1.34 (1.19, 1.50)
	<0.001
	39.18
	56.6
	0.002
	

	BMI
	
	
	
	
	
	
	<0.001

	Yes
	1
	7.82 (3.79, 16.14)
	<0.001
	0.0
	-
	-
	

	No
	23
	1.40 (1.32, 1.50)
	<0.001
	63.96
	60.9
	<0.001
	

	Smoking
	
	
	
	
	
	
	0.19

	Yes
	2
	1.60 (1.34, 1.91)
	<0.001
	0.23
	0
	0.63
	

	No
	22
	1.41 (1.30, 1.52)
	<0.001
	82.73
	71.0
	<0.001
	

	Quality Score
	
	
	
	
	
	
	0.57

	Good
	19
	1.40 (1.30, 1.51)
	<0.001
	73.00
	71.2
	<0.001
	

	Moderate
	3
	1.59 (0.81, 3.12)
	0.18
	7.24
	72.4
	0.03
	

	Poor
	2
	2.07 (0.97, 4.43)
	0.06
	2.28
	56.2
	0.13
	

	Sample size
	
	
	
	
	
	
	0.015

	<200
	2
	3.95 (1.90, 8.18)
	<0.001
	0.23
	0.0
	0.63
	

	200< >500
	4
	1.91 (0.92, 3.99)
	0.08
	22.22
	86.5
	<0.001
	

	>500
	18
	1.42 (1.31, 1.49)
	<0.001
	53.87
	62.9
	<0.001
	


OR, Odd Ratio; P, P-value; I2, I-squared; MetS, Metabolic Syndrome; HWE, Hardy–Weinberg Equilibrium; NM, Not mentioned; ATP III (NCEP ATP III), National Cholesterol Education Programme Adult Treatment Panel III; IDF, International Diabetes Federation; BMI, Body Mass Index.




Supplementary Table 5. Subgroup analyses for the association between APOA polymorphism (rs3135506) and metabolic syndrome under the dominant model
	
	Studies (n)
	Meta-analysis
	Heterogeneity

	
	
	OR (95%CI)
	P effect
	Q statistic
	I2 (%)
	P within group
	P between group

	Continent
	
	
	
	
	
	
	0.20

	Africa
	2
	1.59 (1.09, 2.33)
	0.02
	0.90
	0.0
	0.34
	

	Europe
	5
	1.40 (1.21, 1.62)
	<0.001
	1.11
	0.0
	0.95
	

	North America
	1
	1.02 (0.71, 1.47)
	0.92
	0
	-
	-
	

	Sex
	
	
	
	
	
	
	0.47

	Female
	
	1.58 (0.99, 2.53)
	0.06
	0
	-
	-
	

	Both
	
	1.34 (1.17, 1.52)
	<0.001
	5.95
	0.65
	0
	

	MetS definition 
	
	
	
	
	
	
	0.41

	IDF
	2
	1.59 (1.09, 2.33)
	0.02
	0.90
	0.0
	0.34
	

	ATP III
	6
	1.34 (1.17, 1.54)
	<0.001
	3.59
	0.0
	0.73
	

	HWE
	
	
	
	
	
	
	0.21

	Yes
	7
	1.35 (1.18, 1.53)
	<0.001
	3.62
	0.0
	0.82
	

	NM
	1
	2.07 (1.07, 4.02)
	0.03
	0
	-
	-
	

	Adjustments
	
	
	
	
	
	
	

	Age
	
	
	
	
	
	
	0.94

	Yes
	3
	1.38 (1.12, 1.68)
	0.002
	1.68
	0.0
	0.43
	

	No
	5
	1.36 (1.16, 1.60)
	<0.001
	3.49
	0.0
	0.62
	

	Sex
	
	
	
	
	
	
	0.94

	Yes
	3
	1.38 (1.12, 1.68)
	0.002
	1.68
	0.0
	0.43
	

	No
	5
	1.36 (1.16, 1.60)
	<0.001
	3.49
	0.0
	0.62
	

	BMI
	
	
	
	
	
	
	0.17

	Yes
	2
	1.59 (1.09, 2.33)
	0.02
	0.90
	0.0
	0.34
	

	No
	6
	1.34 (1.17, 1.54)
	<0.001
	3.59
	0.0
	0.73
	

	Quality Score
	
	
	
	
	
	
	0.47

	Good
	7
	1.36 (1.19, 1.54)
	<0.001
	4.66
	0.0
	0.70
	

	Moderate
	1
	1.78 (0.86, 3.68)
	0.12
	0.0
	-
	-
	

	Sample size
	
	
	
	
	
	
	0.15

	200< >500
	2
	1.93 (1.18, 3.15)
	0.008
	0.09
	0.0
	0.76
	

	>500
	6
	1.33 (1.17, 1.52)
	<0.001
	3.04
	0.0
	0.80
	


OR, Odd Ratio; P, P-value; I2, I-squared; MetS, Metabolic Syndrome; HWE, Hardy–Weinberg Equilibrium; ATP III (NCEP ATP III), National Cholesterol Education Programme Adult Treatment Panel III; IDF, International Diabetes Federation; BMI, Body Mass Index.
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