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	Study 
ID
	Author
(year)
	Study
outcome
	Outcome
assessment
	TyG-BMI
	TyG-WC
	TyG-WHtR
	TyG-ABSI
	TyG-BRI

	1
	Bai
et al.,2025
	CVD;
Strokea
	HR (95%CI)
	
	
	
	
	CVD
Per 1 U:1.013(1.009, 1.018)
Q4vsQ1:1.591 (1.330, 1.902)
Stroke
per 1 U:1.014(1.007, 1.021)
Q4vsQ1:2.010 (1.495, 2.702)

	2
	Wu
et al.,2025
	CVD
	OR
(95% CI)
	CVD
Q4vsQ1:1.21 (0.92, 1.59)
	CVD
Q4vsQ1:1.57 (1.14, 2.18)

	CVD
Per 1 U:1.21 (1.10, 1.34)
Q4vsQ1:1.63 (1.19, 2.22)


	
	

	3
	Zhang
et al.,2025
	Stroke
	HR (95%CI)
	Stroke
Per SD:
1.277(1.221,1.336)
Q4vsQ1:
2.345(1.674,3.286)
	Stroke
Per SD:
1.298(1.235,1.365)
Q4vsQ1:
2.165(1.558,3.009)
	Stroke
Per SD:
2.448(2.031,2.954)
Q4vsQ1:
2.225(1.587,3.121)
	
	

	4
	Sun
et al.,2025
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality
Q4vsQ1:0.65 (0.47,0.90)
	
	
	
	

	5
	Zhang
et al.,2025
	All-cause Mortality；
Cardiovascular mortality
	HR
(95%CI)
	All-cause Mortality
Q4vsQ1:
0.884 (0.841, 0.930)
Cardiovascular mortality
Per 1 U:
1.001 (0.999, 1.002)
Q4vsQ1:
1.105 (1.100, 1.109)
	All-cause Mortality
Q4vsQ1:
1.151 (1.095, 1.210)
Cardiovascular mortality
Per 1 U:
1.001 (1.001, 1.002)
Q4vsQ1:
1.104 (1.099, 1.109)
	
	
	

	6
	Yan
et al.,2025
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality
Per 10 U:0.94(0.92,0.97)
Q4vsQ1:0.63 (0.51,0.77)

	
	
	
	

	7
	Chen
et al.,2025
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality
Q4vsQ1:0.96(0.70, 1.33)
	All-cause Mortality
Q4vsQ1:0.90 (0.63, 1.27)
	All-cause Mortality
Q4vsQ1:0.89(0.61, 1.28)
	
	

	8
	Li
et al.,2025
	CVD
	OR
(95% CI)
	CVD
Per 10 U:
1.01 (1.00, 1.03)
Q4vsQ1:1.24(0.86, 1.79)
	
	
	
	

	9
	Qiao
et al.,2025
	CVD；
CHD；
Stroke
	HR (95%CI)
	CVD
Q4vsQ1:1.69(1.44,2.00)
CHD
Q4vsQ1:1.72(1.43,2.07)
Stroke
Q4vsQ1:1.52(1.12,2.06)
	
	
	
	

	10
	He
et al.,2025
	Cardiovascular mortality
	HR (95%CI)
	
	
	
	Cardiovascular mortality
Per SD:
1.270(1.137,1.418)
Q4vsQ1:
1.724(1.177,2.525)
	

	11
	Qiu
et al.,2025
	Cardiovascular mortality
	HR (95%CI)
	
	Cardiovascular mortality
Per SD:1.39(1.27,1.53)
Q4vsQ1:
1.90 (1.40, 2.58)
	Cardiovascular mortality
Per SD:1.43(1.30,1.58)
Q4vsQ1:
2.01 (1.50, 2.69)
	
	

	12
	Zhu
et al.,2025
	CVD
	HR
(95%CI)
	
	
	
	
	CVD
Per 1 U:
1.017(1.009,1.025)
Q4vsQ1:
2.130 (1.535,2.957)

	13
	Zheng
et al.,2025
	CVD；cardiovascular mortality；All-cause Mortality
	CVD:
OR
(95% CI)
Cardiovascular mortality AND All-cause Mortality:
HR (95%CI)
	CVD:
Per SD:1.18(0.99,1.41)
T3vsT1:1.48(1.08,2.02)
Cardiovascular mortality:
Per SD:1.15(0.96,1.38)
T3vsT1:1.35 (0.90,2.01)
All-cause Mortality:
Per SD:1.29(1.10,1.52)
T3vsT1:1.24(0.99,1.54)
	CVD:
Per SD:1.27(1.08,1.49)
T3vsT1:1.42 (1.09,1.84)
Cardiovascular mortality:
Per SD:1.19(0.98,1.44)
T3vsT1:1.30 (0.95,1.77)
All-cause Mortality:
Per SD:1.30(1.12,1.51)
T3vsT1:1.30 (1.09,1.56)
	CVD:
Per SD:1.16(0.98,1.37)
T3vsT1:1.53 (1.17,2.00)
Cardiovascular mortality:
Per SD:1.24(1.03,1.49)
T3vsT1:1.33 (0.95,1.85)
All-cause Mortality:
Per SD:1.26(1.08,1.47)
T3vsT1:1.41 (1.17,1.71)
	Cardiovascular mortality:
Per SD:1.31(1.12,1.53)
T3vsT1:1.40(1.02,1.92)
All-cause Mortality:
Per SD:1.34(1.21,1.49)
T3vsT1:1.34(1.11,1.61)
	

	14
	Wang
et al.,2024
	CVD
	OR
(95% CI)
	CVD
Per SD:1.16 (1.10,1.25)
T3vsT1:
1.311(1.092, 1.573)
	
	
	
	

	15
	Ren
et al.,2024
	CVD
	OR
(95% CI)
	
	
	CVD
Per SD:1.27(1.12,1.43)
Q4vsQ1:1.67(1.19,2.34)
	
	

	16
	Li
et al.,2024
	All-cause Mortality;
Cardiovascular mortality
	HR (95%CI)
	
	All-cause Mortality
Per SD:1.41 (1.27,1.57)
Q4vsQ1:1.42 (1.11,1.75)
Cardiovascular mortality
Per SD:1.37 (1.15,1.63)
Q4vsQ1:1.48 (1.04,1.96)

	All-cause Mortality
Per SD:1.59 (1.42,1.77)
Q4vsQ1:1.60 (1.25,2.05)
Cardiovascular mortality
Per SD:1.63 (1.33,1.98)
Q4vsQ1:1.86 (1.26,2.50)

	
	

	17
	Zhu
et al.,2024
	CVD
	OR
(95% CI)
	CVD
Q4vsQ1:1.49 (1.09,2.05)

	CVD
Q4vsQ1:1.79 (1.30,2.47)

	CVD
Q4vsQ1:1.47 (1.05,2.04)

	
	

	18
	Cui
et al.,2024
	CVD
	HR (95%CI)
	CVD
Q3vsQ1:
1.073(0.967,1.191)

	CVD
Q3vsQ1:
1.078(0.970,1.198)

	CVD
Q3vsQ1:
1.112(1.002,1.235)

	
	

	19
	Park
et al.,2024
	CVD
	HR (95%CI)
	CVD
T3vsT1:1.92 (1.19,3.10)

	CVD
T3vsT1:2.37 (1.61,3.49)

	CVD
T3vsT1:2.20 (1.47,3.28)

	
	

	20
	Dang
et al.,2024
	Cardiovascular mortality;
CVD

	Cardiovascular mortality:
HR (95%CI)
CVD:
OR
(95% CI)
	Cardiovascular mortality:
Q4vsQ1:1.39(1.08,1.78)
CVD
Q4vsQ1:1.99(1.52,2.61)
	Cardiovascular mortality:
Q4vsQ1:1.58(1.15,2.15)
CVD
Q4vsQ1:2.37(1.77,3.17)
	Cardiovascular mortality:
Q4vsQ1:1.66(1.21,2.29)
CVD
Q4vsQ1:2.27(1.69,3.06)
	
	

	21
	Ahn
et al.,2024
	CVD；
All-cause Mortality
	HR (95%CI)
	
	CVD
Q4vsQ1:2.24(1.63,3.07)
All-cause Mortality
Q4vsQ1:1.11(0.76,1.61)

	
	
	

	22
	Huang
et al.,2025
	All-cause Mortality;
Cardiovascular mortality
	HR (95%CI)
	All-cause Mortality
Q4vsQ1:1.34(0.48, 3.78)
Cardiovascular mortality
Q4vsQ1:
2.02(0.28, 14.50)
	All-cause Mortality
Q4vsQ1:0.66(0.22, 2.02)
Cardiovascular mortality
Q4vsQ1:
4.32(0.29, 64.24)
	All-cause Mortality
Per 1 U:0.80(0.52, 1.41)
Q4vsQ1:0.92(0.34, 2.49)
Cardiovascular mortality
Per 1 U:1.49(0.84,2.65)
Q4vsQ1:
2.36(0.24, 23.10)
	
	

	23
	Li
et al.,2025
	All-cause Mortality;
Cardiovascular mortality
	HR (95%CI)
	All-cause Mortality
Per 1 U:
1.005(1.002,1.009)
Q4vsQ1:
1.112 (0.780,1.586)
Cardiovascular mortality
Per 1 U:
1.007 (1.001,1.013)
Q4vsQ1:
1.401 (0.700,2.803)

	All-cause Mortality
Per 1 U:
1.002 (1.001,1.002)
Q4vsQ1:
1.435 (1.055,1.952)
Cardiovascular mortality
Per 1 U:
1.002 (1.000,1.003)
Q4vsQ1:
1.404 (0.865,2.278)
	All-cause Mortality
Per 1 U:
1.417 (1.250,1.608)
Q4vsQ1:
1.677 (1.288,2.184)
Cardiovascular mortality
Per 1 U:
1.481 (1.217,1.802)
Q4vsQ1:
1.812 (1.114,2.948)

	
	

	24
	Sun
et al.,2025
	Stroke
	HR (95%CI)
	Stroke
Per 10 units:
1.106 (1.049, 1.165)
Q4vsQ1:
1.320 (0.622, 2.800)
	Stroke
Per 10 units:
1.026 (1.012, 1.039)
Q4vsQ1:
1.869 (1.241, 2.815)
	Stroke
Per 10 units:
1.458 (1.188, 1.789)
Q4vsQ1:
1.915 (1.270, 2.887)
	
	

	25
	Xu
et al.,2025
	Stroke
	OR
(95% CI)
	
	
	Stroke
Per 1 U :1.26 (1.02, 1.55)
Q4vsQ1:
1.46 (0.65, 3.32)
	
	

	26
	Lu
et al.,2025
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality:
T3vsT1:
1.484(1.038,2.121)
	
	
	
	

	27
	Hu
et al.,2025
	Stroke
	OR
(95% CI)
	Stroke
Per SD:1.31(1.20,1.43)
	Stroke
Per SD:1.19(1.08,1.31)
	Stroke
Per SD:1.12(1.03,1.22)
	
	

	28
	Zheng
et al.,2025
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality
Q4vsQ1:
0.20 (0.08, 0.50)
	All-cause Mortality
Q4vsQ1:
0.84 (0.32, 2.18)
	All-cause Mortality
Q4vsQ1:
4.61 (1.77, 12.00)
	
	

	29
	Pu
et al.,2024
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality
Q4vsQ1:
0.74 (0.41,1.32)
	
	
	
	

	30
	Yao
et al.,2024
	Stroke
	HR (95%CI)
	Stroke
Per SD:
China
1.09 (0.94, 1.26)
UK
1.17 (1.07, 1.27)
	Stroke
Per SD:
China
1.12 (0.98, 1.30)
UK
1.13 (1.04, 1.26)
	
	
	Stroke
Per SD:
China
1.13 (0.99, 1.30)
UK
1.15 (1.07, 1.25)

	31
	Shao
et al.,2024
	Stroke
	HR (95%CI)
	Stroke
Per 10 U:
1.049 (1.029, 1.069)
Q4vsQ1:
1.566(0.249, 1.963)
	
	
	
	

	32
	Huang
et al.,2024
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality
T3vsT1:
0.67 (0.54,0.83)
	
	
	
	

	33
	Liang
et al.,2024
	Stroke
	HR (95%CI)
	Stroke
Q4vsQ1:1.57 (1.26, 1.95)
	Stroke
Q4vsQ1:1.68 (1.35, 2.09)
	Stroke
Q4vsQ1:1.62 (1.30, 2.03)
	
	

	34
	Huo
et al.,2023
	Stroke
	OR
(95% CI)
	Stroke
Q4vsQ1:1.36 (0.85,2.18)
	
	
	
	

	35
	Zhao
et al.,2022
	Stroke
	RR
(95% CI)
	Stroke
Per SD:
1.17 (1.09,1.26)
	Stroke
Per SD:
1.17 (1.09,1.26)
	
	
	

	36
	Du
et al.,2020
	Stroke
	OR
(95% CI)
	Stroke
NSSIPL
Per SD:1.07 (0.93,1.23)
Q3vsQ1:1.48 (1.03,2.13)
NCRCHS
Per SD:1.13 (0.96,1.35)
Q3vsQ1:2.12 (1.32,3.41)
	
	
	
	

	37
	Miao
et al.,2025
	CHD
	HR (95%CI)
	CHD
Q4vsQ1:
1.586(1.185,2.123)
	CHD
Q4vsQ1:
2.184(1.574,3.031)
	CHD
Q4vsQ1:
1.813(1.324,2.483)
	
	

	38
	Zhu
et al.,2025
	All-cause Mortality;
MI
	HR (95%CI)
	All-cause Mortality
Per SD:1.07 (1.06,1.09)
Q3vsQ1:1.07 (1.03,1.11)
MI
Per SD:1.20 (1.18,1.23)
Q3vsQ1:1.59 (1.50,1.69)

	
	
	
	

	39
	Liu
et al.,2025
	Myocardial Infarction (MI)
	HR (95%CI)
	MI
Q4vsQ1:1.68 (1.56,1.80)
	MI
Q4vsQ1:1.82 (1.67,1.98)
	MI
Per 1U:1.29 (1.25,1.33)
Q4vsQ1:1.90 (1.76,2.06)
	
	

	40
	Zhuang
et al.,2024
	CHD
	OR (95%CI)
	
	
	CHD
Per 1U:1.83 (1.28, 2.62)
T3vsT1:1.77 (1.13, 2.76)
	
	

	41
	Zhou
et al.,2024
	MI
	HR (95%CI)
	MI
Per 100,units:
1.27 (1.22,1.32)
Q4vsQ1:1.47 (1.39,1.56)
	MI
Per 100,units:
1.10 (1.09,1.12)
Q4vsQ1:1.53 (1.43,1.64)
	MI
Per 1,unit:
1.21 (1.18,1.24)
Q4vsQ1:1.58 (1.48,1.68)
	
	

	42
	Liu
et al.,2024
	Coronary heart disease (CHD)

	HR (95%CI)
	CHD
Q1:ref
Q2,4:1.962(1.243,3.097)
Q5:3.169(1.926,5.214)

	CHD
Q1:ref
Q2,4:1.557(1.008,2.403)
Q5:2.275(1.391,3.719)

	CHD
Q1:ref
Q2,4:1.408(0.909,2.181)
Q5:2.309(1.419,3.759)

	
	

	43
	Yang
et al.,2024
	IHD
	HR (95%CI)
	IHD
Per SD:1.20 (1.12,1.29)
Q4vsQ1:1.53 (1.23,1.91)
	IHD
Per SD:1.21 (1.12,1.31)
Q4vsQ1:1.58 (1.27,1.98)
	IHD
Per SD:1.19 (1.10,1.28)
Q4vsQ1:1.46 (1.16,1.84)
	
	

	44
	Lyu
et al.,2024
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality
High vs Low:
0.93(0.71,1.20)
	
	
	
	

	45
	Dou
et al.,2023
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality
Q4vsQ1:0.31(0.14,0.70)
	
	
	
	

	46
	Xu
et al.,2025
	All-cause Mortality

	HR (95%CI)
	All-cause Mortality
Continuous
0.998 (0.997,1.000)
Q3vsQ1:0.560(0.419,0.748)
	
	
	
	

	47
	Jiang
et al.,2025
	Stroke
	OR (95%CI)
	Stroke
per 1 SD
1.186 (1.022, 1.376)
	
	
	
	

	48
	Zhu
et al.,2025
	All-cause Mortality
	HR (95%CI)
	All-cause Mortality
Per 1U:1.01 (1.00, 1.01)
Q4vsQ1:1.17 (0.54, 2.53)
	
	
	
	

	49
	Cui
et al.,2025
	CVD
	HR (95%CI)
	
	CVD
Per 20 units:
1.03 (1.02, 1.04)
Q4vsQ1:1.54 (1.34, 1.77)

	
	
	

	50
	Zhang
et al.,2025
	All-cause Mortality, Cardiovascular mortality
	HR (95%CI)
	
	All-cause Mortality
Q4vsQ1:
1.495(0.873,2.558)
Cardiovascular mortality
Q4vsQ1:
1.978(0.763,5.128)

	All-cause Mortality
Q4vsQ1:
1.894(1.037,3.461)
Cardiovascular mortality
Q4vsQ1:
4.710(1.396,15.888)

	
	

	51
	Bai
et al.,2025
	CVD;
stroke
	HR (95%CI)
	
	
	
	
	CVD
per 1units
1.012(1.007 ,1.017)
Q4vsQ1
1.538(1.249 ,1.893)
Stroke
per 1units
1.014(1.007 ,1.022)
Q4vsQ1
1.860(1.333 ,2.597)

	52
	Yan
et al.,2025
	All-cause Mortality; Cardiovascular mortality
	HR (95%CI)
	All-cause Mortality
Q4vsQ1:0.86(0.64, 1.14)
Cardiovascular mortality
Q4vsQ1:0.82(0.47, 1.42)

	All-cause Mortality
Q4vsQ1:1.13(0.80, 1.59)
Cardiovascular mortality
Q4vsQ1:1.15(0.65, 2.02)

	All-cause Mortality
Q4vsQ1:1.08(0.78, 1.49)
Cardiovascular mortality
Q4vsQ1:1.03(0.59, 1.79)

	
	

	53
	Liu
et al.,2025
	Cardiovascular mortality;
All-cause Mortality
	HR (95%CI)
	Cardiovascular Mortality
Per SD:1.22 (1.11, 1.33)
Q4vsQ1:1.74 (1.36, 2.22)
All-cause Mortality
Per SD:1.12 (1.07, 1.18)
Q4vsQ1:1.42 (1.23, 1.64)

	
	
	
	

	54
	Liu
et al.,2025
	All-cause Mortality
	HR (95%CI)
	
	All-cause Mortality
per 100 units:
1.101 (1.065, 1.138)
Q4vsQ1:
1.480 (1.282, 1.710)
	All-cause Mortality
Per SD:
1.149 (1.091, 1.211)
Q4vsQ1:
1.420 (1.231, 1.638)
	
	

	55
	Xiao
et al.,2024
	All-cause Mortality; Cardiovascular mortality
	HR (95%CI)
	All-cause Mortality
Q4vsQ1:0.86 (0.68, 1.09)
Cardiovascular mortality
Q4vsQ1:1.15 (0.78, 1.69)
	
	
	
	

	56
	Zheng
et al.,2024
	CVD
	OR
(95% CI)
	CVD
per 10 increase:
1.10 (1.04, 1.17)
Q4vsQ1:1.53 (0.88, 2.67)
	CVD
per 50 increase:
1.13 (1.07, 1.19)
Q4vsQ1:1.81 (1.17, 2.79)
	CVD
per SD:1.65 (1.37, 1.98)
Q4vsQ1:2.14 (1.45, 3.18)
	
	

	57
	Ding
et al.,2024
	All-cause Mortality;
Cardiovascular mortality
	HR (95%CI)
	All-cause Mortality
Q4vsQ1:0.87(0.56,1.36)
Cardiovascular mortality
Q4vsQ1:2.45(1.07,5.57)

	
	
	
	

	58
	Wang
et al.,2025
	Stroke
	OR
(95% CI)
	Stroke
T3vsT1:1.00 (0.65, 1.57)

	Stroke
T3vsT1:1.70 (1.10, 2.66)

	Stroke
T3vsT1:1.40 (0.90, 2.22)

	
	

	59
	Yadegar
et al.,2025
	CAD
	OR
(95% CI)
	CAD
Q4vsQ1:3.04 (1.83,5.06)

	CAD
Q4vsQ1:1.93 (1.43,2.62)

	CAD
Q4vsQ1:1.77 (1.28,2.45)

	
	

	60
	Qiao
et al.,2025
	CVD;
CHD;
Stroke;
All-cause Mortality;
Cardiovascular Mortality
	HR (95%CI)
	CVD
Per SD
1.13 (1.11,1.15)
Q4vsQ1:1.35 (1.28,1.42)
CHD
Per SD
1.14 (1.12,1.16)
Q4vsQ1:1.40 (1.33,1.48)
Stroke
Per SD
1.07 (1.03,1.11)
Q4vsQ1:1.16 (1.04,1.29)
All-cause Mortality
Per SD
1.13 (1.11,1.15)
Q4vsQ1:1.26 (1.19,1.34)
Cardiovascular Mortality
Per SD
1.23 (1.18,1.29)
Q4vsQ1:1.48 (1.29,1.68)

	CVD
Per SD
1.13 (1.11,1.15)
Q4vsQ1:1.33 (1.26,1.40)
CHD
Per SD
1.15 (1.13,1.17)
Q4vsQ1:1.38 (1.31,1.46)
Stroke
Per SD
1.08 (1.04,1.12)
Q4vsQ1:1.15 (1.03,1.28)
All-cause Mortality
Per SD
1.17 (1.15,1.19)
Q4vsQ1:1.38 (1.30,1.47)
Cardiovascular Mortality
Per SD
1.25 (1.20,1.31)
Q4vsQ1:1.63 (1.41,1.88)

	CVD
Per SD
1.15 (1.13,1.17)
Q4vsQ1:1.39 (1.32,1.46)
CHD
Per SD
1.16 (1.14,1.18)
Q4vsQ1:1.44 (1.36,1.52)
Stroke
Per SD
1.09 (1.05,1.13)
Q4vsQ1:1.20 (1.08,1.33)
All-cause Mortality
Per SD
1.16 (1.14,1.18)
Q4vsQ1:1.37 (1.28,1.45)
Cardiovascular Mortality
Per SD
1.24 (1.19,1.30)
Q4vsQ1:1.57 (1.37,1.80)

	
	

	61
	Gao
et al.,2025
	All-cause Mortality; Cardiovascular mortality
	HR (95%CI)
	All-cause Mortality
Q4 vs. Q1
2.84 (95% CI: 1.73,4.67)
Cardiovascular mortality
Q4 vs. Q1
5.32 (95%CI:2.26,12.49)
	All-cause Mortality
Q4 vs. Q1
1.83 (95% CI: 1.12,2.99)
Cardiovascular mortality
Q4 vs. Q1
1.61 (95% CI: 0.74,3.50)
	All-cause Mortality
Q4 vs. Q1
1.70 (95% CI: 1.12,2.59)
Cardiovascular mortality
Q4 vs. Q1
1.68 (95% CI: 0.89,3.17)
	
	

	62
	Zhang
et al.,2024
	All-cause Mortality; CVD mortality;
CVD;
	HR (95%CI)
	
	
	All-cause Mortality
Q4 vs. Q1
1.31 (95% CI:1.03, 1.66)
CVD Mortality
Q4 vs. Q1
2.22 (95% CI:1.42, 3.47)
CVD
Q4 vs. Q1
1.46(95% CI:1.04, 2.06)
	
	

	63
	Min
et al.,2024
	All-cause Mortality; Cardiovascular mortality
	HR (95%CI)
	
	All-cause Mortality
Q4 vs. Q1
1.28 (1.07, 1.52)
Cardiovascular mortality
Q4 vs. Q1
1.81 (1.28, 2.55)
	All-cause Mortality
Q4 vs. Q1
1.50 (1.25, 1.80)
Cardiovascular mortality
Q4 vs. Q1
2.22 (1.55, 3.17)
	
	

	64
	Huang
et al.,2025
	All-cause Mortality; Cardiovascular mortality
	HR (95%CI)
	All-cause Mortality
Per SD
0.93 (0.82, 1.06)
Per 100 units
0.90 (0.75, 1.08)
Q4 vs. Q1
0.83 (0.62, 1.11)
Cardiovascular mortality
Per SD
1.10 (0.90, 1.34)
Per 100 units
1.14 (0.87, 1.51)
Q4 vs. Q1
1.17 (0.74, 1.86)
	All-cause Mortality
Per SD
0.97 (0.86, 1.10)
Per 100 units
0.98 (0.91, 1.05)
Q4 vs. Q1
0.86 (0.67, 1.11)
Cardiovascular mortality
Per SD
1.17 (0.96, 1.42)
Per 100 units
1.10 (0.98, 1.23)
Q4 vs. Q1
1.31 (0.84, 2.05)
	All-cause Mortality
Per SD
0.98 (0.87, 1.11)
Per 1 unit
0.98 (0.87, 1.11)
Q4 vs. Q1
0.84 (0.64, 1.11)
Cardiovascular mortality
Per SD
1.18 (0.98, 1.42)
Per 1 unit
1.18 (0.98, 1.42)
Q4 vs. Q1
1.25 (0.80, 1.95)
	
	

	65
	Zhang
et al.,2025
	All-cause Mortality;
Cardiovascular mortality
	HR (95%CI)
	
	All-cause Mortality
Q4 vs. Q1
1.28 (0.86,1.89)
Cardiovascular mortality
Q4 vs. Q1
1.31(0.70,2.47)

	All-cause Mortality
Q4 vs. Q1
1.55(1.04,2.31)
Cardiovascular mortality
Q4 vs. Q1
1.67(0.90,3.13)

	
	

	66
	Fu
et al.,2025
	Stroke
	OR
(95% CI)
	
	
	Stroke
Q4 vs. Q1
4.58(2.40,8.74)

	
	

	67
	Xie
et al.,2025
	CVD；
Stroke;
All-cause Mortality
	OR
(95% CI)
	CVD
Q4 vs. Q1
1.33(0.57, 3.12)
Stroke
Q4 vs. Q1
1.16(0.39, 3.51)
All-cause Mortality
Q4 vs. Q1
1.16(0.39, 3.51)
	CVD
Q4 vs. Q1
3.28(1.52, 7.56)
Stroke
Q4 vs. Q1
3.29 (1.22, 10.04)All-cause Mortality
Q4 vs. Q1
3.18 (1.83, 5.61)
	CVD
Q4 vs. Q1
4.35(2.05,9.81)
Stroke
Q4 vs. Q1
2.35(0.96,6.18)
All-cause Mortality
Q4 vs. Q1
6.03(3.47,10.72)
	
	

	68
	Tu
et al.,2025
	CVD
	HR (95%CI)
	CVD
Low group / High group
1.80 (1.08,2.99)

	CVD
Low group / High group
2.30 (1.34,3.95)

	CVD
Low group / High group
2.12 (1.25,3.60)
Per 1,unit increase
1.65 (1.14,2.37)
Per SD:
1.47 (1.10,1.96)
	
	

	69
	Wei
et al.,2025
	CVD
	OR
(95% CI)
	CVD
Per IQR increase (49.10)
1.28 (1.07, 1.53)
Per SD:
1.21(1.02,1.38)
Q4 vs Q1
1.48 (1.05, 2.11)

	
	
	
	

	70
	Li
et al.,2025
	CVD
	OR
(95% CI)
	Per 1,unit
1.010 (1.006 , 1.015)
Per SD:
1.45(1.23,1.71)
Q3 vs Q1
1.936 (1.232,3.067)
	
	
	
	

	71
	Wang
et al.,2024
	All-cause Mortality;
Cardiovascular mortality
	HR (95%CI)
	All-cause Mortality
1.000 (0.999,1.001)
Per SD:
1.26(95% CI 1.16,1.37)
Q4 vs Q1
0.84 (0.70,1.01)
Cardiovascular mortality
1.001 (0.999,1.003)
Per SD:
1.43(95% CI 1.27,1.61)
Q4 vs Q1
0.96 (0.67,1.37)
	
	
	
	

	72
	Chen
et al.,2024
	All-cause Mortality;
Cardiovascular mortality
	OR
(95% CI)
	All-cause Mortality
Q4 vs Q1
0.74 (0.57, 0.93)
Cardiovascular mortality
Q4 vs Q1
0.85 (0.54, 1.34)
	
	
	
	

	73
	Zhan
et al.,2023
	Cardiovascular mortality;
All-cause Mortality
	HR (95%CI)
	All-cause Mortality
per SD
1.19 (1.09,1.31)
Q4 vs Q1
1.36 (1.05,1.75)
Cardiovascular mortality
per SD
1.28 (1.13,1.45)
Q4 vs Q1
1.51 (1.05,2.17)
	
	
	
	

	74
	Zhang
et al.,2025
	All-cause Mortality; Cardiovascular mortality
	HR (95%CI)
	
	All-cause Mortality
per 100U
0.78 (0.62, 0.99)
per SD:0.94(0.75,1.18)
T3 vs T1
0.30 (0.12, 0.73)
Cardiovascular mortality
per 100U
0.92 (0.68, 1.23)
per SD:0.98(0.74,1.29)
T3 vs T1
0.27 (0.06, 1.32)
	
	
	

	75
	Zhang
et al.,2025
	All-cause Mortality; Cardiovascular mortality
	HR (95%CI)
	All-cause Mortality
per SD
1.31 (1.05, 1.64)
T3vsT1:2.32 (1.33, 4.05)
Cardiovascular mortality
per SD
1.52 (1.06, 2.17)
T3vsT1:3.23 (1.30, 8.02)

	All-cause Mortality
per SD
1.50 (1.18, 1.92)
T3vsT1:2.78 (1.53, 5.06)
Cardiovascular mortality
per SD
1.83 (1.21, 2.78)
T3vsT1:2.04 (0.68, 7.09)

	All-cause Mortality
per SD
1.45 (1.13, 1.85)
T3vsT1:2.73 (1.42, 5.23)
Cardiovascular mortality
per SD
1.85 (1.19, 2.86)
T3vsT1:4.58 (1.29,16.21)

	
	

	76
	Chen
et al.,2025
	All-cause Mortality;
Cardiovascular mortality
	HR (95%CI)
	
	
	
	All-cause Mortality
per SD
1.226 (1.104, 1.361)
Q4 vs Q1:
2.072 (1.471, 2.919)
Cardiovascular mortality
per SD
1.377 (1.149, 1.651)
Q4 vs Q1:
3.643 (2.053, 6.463)
	

	77
	Wang
et al.;2025
	CVD
	HR (95%CI)
	CVD
Q4 vs Q1:
1.116(1.037,1.202)
	CVD
Q4 vs Q1:
1.190(1.121,1.264)
	CVD
Q4 vs Q1:
1.177(1.106,1.251)
	
	

	78
	Pan
et al.,2025
	CVD
	HR (95%CI)
	CVD
per SD
1.02 (0.99,1.06)
Q4 vs Q1:
1.50 (1.25,1.80)
	CVD
per SD
1.15 (1.08,1.22)
Q4 vs Q1:
1.42 (1.19,1.70)
	CVD
per SD
1.09 (1.03,1.15)
Q4 vs Q1:
1.36 (1.14,1.64)
	
	

	79
	Hong
et al.,2025
	CVD
	HR (95%CI)
	CVD
per SD
1.21 (1.15,1.28)
Q4 vs Q1:
1.70 (1.45,1.99)
	CVD
per SD
1.23 (1.16,1.29)
Q4 vs Q1:
1.79 (1.54,2.10)
	CVD
per SD
1.20 (1.14,1.27)
Q4 vs Q1:
1.65 (1.40,1.94)
	
	

	80
	Yan
et al.,2025
	All-cause Mortality; Cardiovascular mortality
	HR (95%CI)
	
	
	All-cause Mortality
per SD
1.30(1.02,1.66)
T3vsT1:1.57 (1.11, 2.21)
Cardiovascular mortality
per SD
1.63(1.07,2.48)
T3vsT1:1.47 (1.06, 1.88)
	
	

	81
	Huang
et al.,2025
	CVD
	HR (95%CI)
	
	
	CVD
per SD
1.09 (1.01, 1.18)
Q4 vs Q1:
1.28 (1.07, 1.54)
	
	

	82
	Liu
et al.,2025
	CVD;
CHD;
Stroke;
All-cause Mortality; Cardiovascular Mortality
	HR (95%CI)
	CVD
per SD:1.16 (1.15,1.18)
Q4 vs Q1:1.49(1.43,1.55)
CHD
per SD:1.20 (1.19,1.22)
Q4 vs Q1:1.67(1.59,1.75)
Stroke
per SD:1.03(1.00,1.06)
Q4 vs Q1:1.03(0.96,1.12)
All-cause Mortality
per SD:1.08 (1.06,1.09)
Q4 vs Q1:1.11(1.06,1.16)
Cardiovascular Mortality
per SD:1.18 (1.14,1.22)
Q4 vs Q1:1.42(1.27,1.59)
	CVD
per SD:1.19 (1.17,1.21)
Q4 vs Q1:1.58 (1.51,1.65)
CHD
per SD:1.23 (1.21,1.25)
Q4 vs Q1:1.82(1.72,1.91)
Stroke
per SD:1.05 (1.02,1.08)
Q4 vs Q1:1.05(0.97,1.15)
All-cause Mortality
per SD:1.13 (1.11,1.15)
Q4 vs Q1:1.24(1.18,1.31)
Cardiovascular Mortality
per SD:1.23 (1.19,1.28)
Q4 vs Q1:1.51(1.33,1.72)
	CVD
per SD:1.19 (1.17,1.21)
Q4 vs Q1:1.58(1.51,1.65)
CHD
per SD:1.24(1.22,1.25)
Q4 vs Q1:1.80(1.71,1.89)
Stroke
per SD:1.05 (1.02,1.08)
Q4 vs Q1:1.08(1.00,1.17)
All-cause Mortality
per SD:1.11 (1.10,1.13)
Q4 vs Q1:1.18(1.13,1.24)
Cardiovascular Mortality
per SD:1.21 (1.17,1.25)
Q4 vs Q1:1.48(1.31,1.67)
	
	

	83
	Mao
et al.,2025
	CVD
	HR (95%CI)
	CVD
per 1 SD:1.21 (1.15,1.28)
Q4 vs Q1:1.70(1.45,1.99)
	CVD
per 1 SD:1.23 (1.16,1.29)
Q4 vs Q1:1.79(1.54,2.10)
	CVD
per 1 SD:1.20 (1.14,1.27)
Q4 vs Q1:1.65(1.40,1.94)
	
	

	84
	Pan
et al.,2025
	All-cause Mortality
	HR (95%CI)
	All-cause mortality
per 1 SD:0.79 (0.71,0.87)
Q4 vs Q1:0.50(0.39,0.65)
	
	
	
	

	85
	Li
et al.,2024
	CVD
	HR (95%CI)
	CVD
per10 units:
1.065(1.041,1.090)
per 1 SD:
1.25(1.19,1.31)
Q4 vs Q1:
1.798(1.410,2.294)
	
	
	
	



