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Figure S2. Directed Acyclic Graph for the association between PM2.5 and its components and metabolic syndrome




	Table S1. Descriptive statistics of PM2.5 chemical components, temperature and relative humidity

	　
	Mean
	SD
	P25
	P50
	P75
	IQR

	PM2.5 and components
	
	
	
	
	
	

	  PM2.5 (μg/m3)
	52.84 
	22.70 
	34.65 
	47.27 
	68.00 
	33.35 

	  SO42- (μg/m3)
	10.01 
	3.94 
	6.96 
	8.76 
	13.26 
	6.30 

	  NO3- (μg/m3)
	11.49 
	5.85 
	6.50 
	10.61 
	15.51 
	9.01 

	  NH4+ (μg/m3)
	8.01 
	3.59 
	4.96 
	7.43 
	10.56 
	5.60 

	  OM (μg/m3)
	12.78 
	4.85 
	9.05 
	11.73 
	16.26 
	7.21 

	  BC (μg/m3)
	2.55 
	0.82 
	1.89 
	2.33 
	3.14 
	1.25 

	[bookmark: _Hlk119055585]Temperature and relative humidity
	
	
	
	
	
	

	  Temperature (℃)
	15.07 
	4.64 
	13.60 
	15.87 
	17.80 
	4.20 

	  Relative humidity (%)
	67.31 
	9.56 
	61.33 
	68.67 
	75.00 
	13.67 




[bookmark: _Hlk120549607][bookmark: _Hlk119056003]Table S2. Pearson correlation analysis of PM2.5 and its components
	　
	PM2.5
	SO42-
	NO3-
	NH4+
	OM
	BC

	  PM2.5 
	1.000
	
	
	
	
	

	  SO42-
	0.981**
	1.000
	
	
	
	

	  NO3-
	0.981**
	0.977**
	1.000
	
	
	

	  NH4+
	0.979**
	0.988**
	0.995**
	1.000
	
	

	  OM
	0.977**
	0.965**
	0.937**
	0.944**
	1.000
	

	  BC
	0.953**
	0.955**
	0.901**
	0.918**
	0.986**
	1.000


Notes: * P-value <0.05; ** P-value <0.01; *** P-value <0.001.











Table S3. Associations between PM2.5 chemical components with the components of MetS
	PM2.5 and components
	Central obesity
	
	High BP
	
	High FBG
	
	
	High TG
	
	Low HDL

	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value

	PM2.5
	1.591 (1.484, 1.706)
	< 0.001 ***
	1.166 (1.094, 1.242)
	< 0.001 ***
	1.181(1.108, 1.260)
	< 0.001 ***
	0.941 (0.881, 1.006)
	0.074 
	　
	1.200 (1.121, 1.285)
	< 0.001 ***

	SO42-
	1.561 (1.450, 1.682)
	< 0.001 ***
	1.174 (1.097, 1.257)
	< 0.001 ***
	1.199 (1.120, 1.285)
	< 0.001 ***
	0.933 (0.869, 1.001)
	0.055 
	
	1.173 (1.090, 1.261)
	< 0.001 ***

	NO3-
	1.609 (1.496, 1.731)
	< 0.001 ***
	1.157 (1.083, 1.237)
	< 0.001 ***
	1.190 (1.120, 1.273)
	< 0.001 ***
	0.915 (0.853, 0.981)
	0.012 *
	
	1.207 (1.124, 1.297)
	< 0.001 ***

	NH4+
	1.563 (1.453, 1.682)
	< 0.001 ***
	1.154(1.079, 1.234)
	< 0.001 ***
	1.194 (1.115, 1.278)
	< 0.001 ***
	0.910 (0.848, 0.976)
	0.008 **
	
	1.174 (1.092, 1.262)
	< 0.001 ***

	OM
	1.510 (1.409, 1.618)
	< 0.001 ***
	1.159 (1.088, 1.234)
	< 0.001 ***
	1.155 (1.084, 1.231)
	< 0.001 ***
	0.968 (0.906, 1.033)
	0.327 
	
	1.177 (1.101, 1.260)
	< 0.001 ***

	BC
	1.449 (1.352, 1.553)
	< 0.001 ***
	1.170 (1.098, 1.247)
	< 0.001 ***
	1.173 (1.100, 1.250)
	< 0.001 ***
	0.978 (0.915, 1.045)
	0.503 
	　
	1.172 (1.095, 1.255)
	< 0.001 ***


Notes: * P-value <0.05; ** P-value <0.01; *** P-value <0.001.

Table S4. Sensitivity analysis of using 2-year average concentration of air pollutants in the associations of PM2.5 and its components with MetS
	PM2.5 and components
	MetS
	
	Central obesity
	
	High BP
	
	High FBG
	
	
	High TG
	
	Low HDL

	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value

	PM2.5
	1.384 (1.288, 1.487)
	< 0.001 ***
	1.653 (1.535, 1.781)
	< 0.001 ***
	1.178 (1.101, 1.260)
	< 0.001 ***
	1.190 (1.111, 1.274)
	< 0.001 ***
	0.943 (0.879, 1.012)
	0.106 
	　
	1.211 (1.126, 1.302)
	< 0.001 ***

	SO42-
	1.363 (1.263, 1.470)
	< 0.001 ***
	1.618 (1.496, 1.750)
	< 0.001 ***
	1.188 (1.106, 1.276)
	< 0.001 ***
	1.205 (1.120, 1.296)
	< 0.001 ***
	0.931 (0.864, 1.004)
	0.063 
	
	1.180 (1.092, 1.274)
	< 0.001 ***

	NO3-
	1.368 (1.269, 1.475)
	< 0.001 ***
	1.663 (1.539, 1.797)
	< 0.001 ***
	1.169 (1.089, 1.255)
	< 0.001 ***
	1.202 (1.119, 1.292)
	< 0.001 ***
	0.919 (0.853, 0.989)
	0.024 *
	
	1.220 (1.131, 1.316)
	< 0.001 ***

	NH4+
	1.340 (1.243, 1.445)
	< 0.001 ***
	1.613 (1.493, 1.743)
	< 0.001 ***
	1.165 (1.085, 1.251)
	< 0.001 ***
	1.202 (1.119, 1.292)
	< 0.001 ***
	0.914 (0.849, 0.985)
	0.018 *
	
	1.182 (1.095, 1.276)
	< 0.001 ***

	OM
	1.359 (1.264, 1.461)
	< 0.001 ***
	1.574 (1.461, 1.697)
	< 0.001 ***
	1.171 (1.094, 1.254)
	< 0.001 ***
	1.161 (1.084, 1.245)
	< 0.001 ***
	0.972 (0.905, 1.044)
	0.439 
	
	1.189 (1.105, 1.280)
	< 0.001 ***

	BC
	1.356 (1.260, 1.460)
	< 0.001 ***
	1.521 (1.410, 1.641)
	< 0.001 ***
	1.189 (1.110, 1.275)
	< 0.001 ***
	1.178 (1.098, 1.264)
	< 0.001 ***
	0.985 (0.916, 1.059)
	0.684 
	　
	1.189 (1.104, 1.281)
	< 0.001 ***


Notes: * P-value <0.05; ** P-value <0.01; *** P-value <0.001.




Table S5. Sensitivity analysis by using log-binomial Poisson regressions in the associations of PM2.5 and its components with MetS
	PM2.5 and components
	MetS
	　
	Central obesity
	　
	High BP
	　
	High FBG
	　
	High TG
	　
	Low HDL

	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value

	PM2.5
	1.195 (1.135, 1.259)
	< 0.001 ***
	
	1.177 (1.130, 1.226)
	< 0.001 ***
	
	1.070 (1.026, 1.116)
	0.001 **
	
	1.107 (1.053, 1.164)
	< 0.001 ***
	
	0.960 (0.910, 1.013)
	0.136
	
	1.109 (1.053, 1.168)
	< 0.001 ***

	SO42-
	1.188 (1.124, 1.255)
	< 0.001 ***
	1.171 (1.121, 1.223)
	< 0.001 ***
	1.074 (1.026, 1.123)
	0.002 **
	
	1.118 (1.059, 1.179)
	< 0.001 ***
	0.952 (0.899, 1.008)
	0.092
	
	1.095 (1.036, 1.157)
	0.001**

	NO3-
	1.189 (1.126, 1.256)
	< 0.001 ***
	1.184 (1.134, 1.236)
	< 0.001 ***
	1.066 (1.020, 1.115)
	0.004 **
	
	1.113 (1.055, 1.173)
	< 0.001 ***
	0.942 (0.891, 0.997)
	0.038 *
	
	1.114 (1.055, 1.176)
	< 0.001 ***

	NH4+
	1.176 (1.113, 1.242)
	< 0.001 ***
	1.172 (1.123, 1.224)
	< 0.001 ***
	1.065 (1.019, 1.114)
	0.005 **
	
	1.115 (1.057, 1.176)
	< 0.001 ***
	0.939 (0.887, 0.994)
	0.029 *
	
	1.096 (1.037, 1.157)
	0.001**

	OM
	1.178 (1.120, 1.240)
	< 0.001 ***
	1.153 (1.108, 1.200)
	< 0.001 ***
	1.067 (1.024, 1.113)
	0.002 **
	
	1.091 (1.039, 1.147)
	< 0.001 ***
	0.978 (0.927, 1.031)
	0.399
	
	1.096 (1.042, 1.153)
	< 0.001 ***

	BC
	1.175 (1.116, 1.237)
	< 0.001 ***
	1.139 (1.093, 1.186)
	< 0.001 ***
	1.072 (1.028, 1.118)
	0.001 **
	
	1.102 (1.048, 1.158)
	< 0.001 ***
	0.984 (0.932, 1.038)
	0.551
	
	1.094 (1.039, 1.152)
	< 0.001 ***


Notes: * P-value <0.05; ** P-value <0.01; *** P-value <0.001.


Table S6. Sensitivity analysis by excluding participants who had changed their address in the associations of PM2.5 and its components with MetS
	PM2.5 and components
	MetS
	　
	Central obesity
	　
	High BP
	　
	High FBG
	　
	High TG
	　
	Low HDL

	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value

	PM2.5
	1.355 (1.266, 1.452)
	< 0.001 ***
	　
	1.616 (1.505, 1.735)
	< 0.001 ***
	　
	1.162 (1.090, 1.240)
	0.001 **
	　
	1.181 (1.106, 1.261)
	< 0.001 ***
	　
	0.939 (0.878, 1.004)
	0.067
	
	1.217 (1.135, 1.304)
	< 0.001 ***

	SO42-
	1.341 (1.246, 1.443)
	< 0.001 ***
	1.590 (1.474, 1.715)
	< 0.001 ***
	1.171 (1.093, 1.255)
	0.002 ** 
	
	1.199 (1.118, 1.286)
	< 0.001 ***
	0.926 (0.861, 0.995)
	0.037 *
	
	1.189 (1.104, 1.280)
	< 0.001 ***

	NO3-
	1.342 (1.248, 1.442)
	< 0.001 ***
	1.635 (1.518, 1.761)
	< 0.001 ***
	1.153 (1.077, 1.234)
	0.004 **
	
	1.189 (1.110, 1.274)
	< 0.001 ***
	0.913 (0.850, 0.980)
	0.012*
	
	1.224 (1.138, 1.317)
	< 0.001 ***

	NH4+
	1.318 (1.226, 1.418)
	< 0.001 ***
	1.590 (1.476, 1.714)
	< 0.001 ***
	1.149 (1.074, 1.231)
	0.005 ** 
	
	1.192 (1.112, 1.278)
	< 0.001 ***
	0.907 (0.844, 0.975)
	0.007 **
	
	1.190 (1.106, 1.282)
	< 0.001 ***

	OM
	1.331 (1.243, 1.425)
	< 0.001 ***
	1.535 (1.430, 1.647)
	< 0.001 ***
	1.158 (1.086, 1.235)
	0.002 ** 
	
	1.155 (1.082, 1.233)
	< 0.001 ***
	0.964 (0.902, 1.031)
	0.287
	
	1.193 (1.114, 1.278)
	< 0.001 ***

	BC
	1.321 (1.233, 1.415)
	< 0.001 ***
	1.474 (1.373, 1.582)
	< 0.001 ***
	1.171 (1.097, 1.249)
	0.001 ** 
	　
	1.173 (1.099, 1.253)
	< 0.001 ***
	0.971 (0.908, 1.040)
	0.402
	
	1.186 (1.106, 1.272)
	< 0.001 ***


Notes: * P-value <0.05; ** P-value <0.01; *** P-value <0.001.


Table S7. Sensitivity analysis by excluding anti-hypertensive drug takers to re-examine the association of PM2.5 components with MetS and High BP
	PM2.5 and components
	IQR (μg/m3)
	MetS
	　
	High BP

	
	
	OR and 95%CI
	P-value
	　
	OR and 95%CI
	P-value

	  PM2.5
	33.35
	1.325 (1.218, 1.443)
	<0.001 ***
	　
	1.123 (1.040, 1.212)
	0.003 **

	  SO42- 
	6.30
	1.326 (1.209, 1.455)
	<0.001 ***
	　
	1.137 (1.047, 1.236)
	0.002 **

	  NO3- 
	9.01
	1.310 (1.198, 1.433)
	<0.001 ***
	　
	1.125 (1.038, 1.219)
	0.004 **

	  NH4+
	5.60
	1.292 (1.180, 1.414)
	<0.001 ***
	　
	1.121 (1.033, 1.216)
	0.006 **

	  OM
	7.21
	1.310 (1.203, 1.426)
	<0.001 ***
	　
	1.101 (1.019, 1.189)
	0.015 *

	  BC
	1.25
	1.314 (1.205, 1.434)
	<0.001 ***
	　
	1.121 (1.037, 1.213)
	0.004 **


Notes: * P-value <0.05; ** P-value <0.01; *** P-value <0.001.

Table S8. Sensitivity analysis by individuals who are currently taking antidiabetic medications or receiving insulin injections to re-examine the association of PM2.5 components with MetS and High FBG
	PM2.5 and components
	IQR (μg/m3)
	MetS
	
	High FBG

	
	
	OR and 95%CI
	P-value
	
	OR and 95%CI
	P-value

	  PM2.5
	33.35
	1.336 (1.242, 1.438)
	<0.001 ***
	
	1.170 (1.091, 1.255)
	<0.001 ***

	  SO42- 
	6.30
	1.333 (1.231, 1.443)
	<0.001 ***
	
	1.210 (1.121, 1.306)
	<0.001 ***

	  NO3- 
	9.01
	1.324 (1.226, 1.430)
	<0.001 ***
	
	1.227 (1.130, 1.332)
	<0.001 ***

	  NH4+
	5.60
	1.304 (1.206, 1.411)
	<0.001 ***
	
	1.246 (1.146, 1.354)
	<0.001 ***

	  OM
	7.21
	1.323 (1.229, 1.423)
	<0.001 ***
	
	1.202 (1.111, 1.300)
	<0.001 ***

	  BC
	1.25
	1.317 (1.223, 1.419)
	<0.001 ***
	
	1.239 (1.144, 1.342)
	<0.001 ***


Notes: * P-value <0.05; ** P-value <0.01; *** P-value <0.001.
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