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Supplementary table 1: Baseline characteristics of participants included in the cumulative effect analysis, n=2146.
	Characteristics
	Classification
	Overall
	Stage0
	Stage1
	Stage2
	Stage3
	Stage4
	p

	n
	
	2146
	30
	163
	427
	1044
	482
	valve

	Age, mean (SD), years
	
	62.12(8.71)
	54.50(5.61)
	56.06(5.81)
	57.47(6.59)
	64.32(8.79)
	63.98(8.37)
	<0.001

	BMI, mean (SD)
	
	24.68(17.66)
	19.78(1.60)
	24.97(19.90)
	24.45(3.53)
	24.91(23.79)
	24.59(4.10)
	0.624

	Sex, n, %
	Female
	1202(56.01)
	29(96.67)
	152(93.25)
	404(94.61)
	341(32.66)
	276(57.26)
	<0.001

	
	Male
	944(43.99)
	1(3.33)
	11(6.75)
	23(5.39)
	703(67.34)
	206(42.74)
	

	Residence, n, %
	Rural
	1412(65.80)
	21(70.00)
	108(66.26)
	275(64.40)
	700(67.05)
	308(63.90)
	0.714

	
	Urban
	734(34.20)
	9(30.00)
	55(33.74)
	152(35.60)
	344(32.95)
	174(36.10)
	

	Marital status, n, %
	Married living together
	1782(83.04)
	26(86.67)
	140(85.89)
	373(87.35)
	864(82.76)
	379(78.63)
	<0.001

	
	Married without living together
	73(3.40)
	1(3.33)
	9(5.52)
	22(5.15)
	25(2.39)
	16(3.32)
	

	
	Single
	291(13.56)
	3(10.00)
	14(8.59)
	32(7.49)
	155(14.85)
	87(18.05)
	

	Education Status, n, %
	Elementary school or below
	1514(70.55)
	20(66.67)
	105(64.42)
	299(70.02)
	755(72.32)
	335(69.50)
	0.282

	
	Middle school or above
	632(29.45)
	10(33.33)
	58(35.58)
	128(29.98)
	289(27.68)
	147(30.50)
	

	Smoking Status, n, %
	Non-smoker
	1260(58.71)
	29(96.67)
	157(96.32)
	389(91.10)
	418(40.04)
	267(55.39)
	<0.001

	
	Smoker
	886(41.29)
	1(3.33)
	6(3.68)
	38(8.90)
	626(59.96)
	215(44.61)
	

	Drinking Status, n, %
	Drink less than once a month
	171(7.97)
	0(0.00)
	15(9.20)
	37(8.67)
	90(8.62)
	29(6.02)
	<0.001

	
	Drink more than once a month
	532(24.79)
	4(13.33)
	18(11.04)
	49(11.48)
	368(35.25)
	93(19.29)
	

	
	Non-drinker
	1443(67.24)
	26(86.67)
	130(79.75)
	341(79.86)
	586(56.13)
	360(74.69)
	

	Regional Category, n, %
	East
	708(32.99)
	4(13.33)
	54(33.13)
	147(34.43)
	366(35.06)
	137(28.42)
	0.012

	
	Midland
	824(38.40)
	10(33.33)
	56(34.36)
	159(37.24)
	393(37.64)
	206(42.74)
	

	
	West
	614(28.61)
	16(53.33)
	53(32.52)
	121(28.34)
	285(27.30)
	139(28.84)
	

	Cooking Fuel, n, %
	Clean fuel
	695(53.88)
	9(64.29)
	50(62.50)
	161(67.36)
	325(50.86)
	150(47.17)
	<0.001

	
	Solid fuel
	595(46.12)
	5(35.71)
	30(37.50)
	78(32.64)
	314(49.14)
	168(52.83)
	

	WC, mean (SD), cm
	
	85.12(14.15)
	70.95(9.89)
	79.14(16.48)
	85.76(12.32)
	85.07(14.44)
	87.55(13.32)
	<0.001

	TG, mean (SD), mg/dL
	
	104.15(28.93)
	92.37(21.20)
	108.00(25.52)
	106.72(28.25)
	103.11(29.20)
	103.57(30.15)
	0.012

	LDL, mean (SD), mg/dL
	
	141.97(90.77)
	86.93(23.82)
	86.12(20.98)
	161.82(95.78)
	138.98(89.79)
	153.16(96.00)
	<0.001

	HDL, mean (SD), mg/dL
	
	51.75(11.99)
	59.83(10.55)
	56.95(10.20)
	52.03(11.13)
	51.17(12.40)
	50.51(11.86)
	<0.001

	FBG, mean (SD), mg/dL
	
	100.80(29.60)
	88.65(9.63)
	92.89(9.92)
	94.53(13.48)
	105.09(36.76)
	100.50(25.96)
	<0.001

	SBP, mean (SD), mmHg
	
	129.39(20.14)
	106.67(10.73)
	111.32(9.56)
	129.51(18.80)
	131.02(19.93)
	133.30(20.79)
	<0.001

	DBP, mean (SD), mmHg
	
	75.53(11.25)
	65.13(8.44)
	67.42(6.45)
	76.94(10.89)
	75.95(11.45)
	76.74(11.14)
	<0.001

	CRP, mean (SD), mg/dL
	
	2.75(5.82)
	1.00(1.33)
	2.35(7.13)
	2.26(3.28)
	2.75(4.41)
	3.42(9.02)
	0.012

	MET, mean (SD)
	
	6053.39(6609.20)
	7282.55(6894.11)
	7354.53(6483.74)
	6388.52(6766.45)
	6194.10(6704.63)
	4935.22(6138.80)
	<0.001

	NO2cum, mean (SD), μg/m3
	
	2.21(0.74)
	1.85(0.47)
	2.10(0.71)
	2.22(0.72)
	2.24(0.73)
	2.20(0.80)
	0.018

	O3cum, mean (SD), μg/m3
	
	8.25(0.65)
	8.07(0.64)
	8.24(0.67)
	8.25(0.65)
	8.28(0.65)
	8.19(0.66)
	0.068

	PM1cum, mean (SD), μg/m3
	
	2.680(0.875)
	2.621(0.771)
	2.620(0.769)
	2.719(0.897)
	2.690(0.866)
	2.644(0.956)
	0.538

	PM10cum, mean (SD), μg/m3
	
	2.034(0.702)
	2.018(0.609)
	1.963(0.667)
	2.076(0.740)
	2.027(0.695)
	2.042(0.703)
	0.346

	PM2.5cum, mean (SD), μg/m3
	
	2.519(0.851)
	2.476(0.760)
	2.455(0.785)
	2.555(0.867)
	2.522(0.848)
	2.505(0.898)
	0.63

	SO2cum, mean (SD), μg/m3
	
	63.975(29.395)
	60.332(24.629)
	61.111(28.890)
	65.628(30.500)
	63.480(28.691)
	65.598(30.796)
	0.179




[image: ]Supplementary figure 2: restricted cubic splines indicated non-linear relationships with parts of air pollutants and CKM. NO2 p=0.04; O3 p=0.26; PM1 p=0.43; PM2.5 p=0.57; PM10 p=0.58; SO2 p=0.62. Model adjusted for basic demographic variables, lifestyle factors and clinical biomarkers (age, BMI, sex, residence, education level, and marital status, smoking, alcohol consumption, regional classification, TG, LDL, HDL, FBG, CRP, and systolic/diastolic blood pressure).






Supplementary table 2：Effect of air pollution (per IQR) on CKM incidence (sensitivity analyses excluding the covariates which have been integral to CKM’s definition and stratification)
	Pollutant
	Model
	β
	SE
	t valve
	P value
	OR (95% CI)

	NO2
	Adjusted
	0.0119
	0.00358
	3.33
	8.91E-04
	1.012 (1.005-1.019)

	O3
	Adjusted
	0.0134
	0.00385
	3.48
	5.06E-04
	1.0135 (1.006-1.021)

	PM1
	Adjusted
	0.00808
	0.00328
	2.46
	1.38E-02
	1.0081 (1.002-1.014)

	PM10
	Adjusted
	0.0105
	0.00318
	3.29
	1.01E-03
	1.0106 (1.004-1.017)

	PM2.5
	Adjusted
	0.00919
	0.00326
	2.82
	4.86E-03
	1.0092 (1.003-1.016)

	SO2
	Adjusted
	0.00670
	0.00346
	1.94
	5.28E-02
	1.0067 (1.001-1.012)




Supplementary table 3：Effect of air pollution (per IQR) on CKM progression (sensitivity analyses excluding the covariates which have been integral to CKM’s definition and stratification)
	Pollutant
	Model
	β
	SE
	t valve
	P value
	OR (95% CI)

	NO2
	Model1
	0.0274
	0.0439
	0.6230
	0.5333
	1.028 (0.937 - 1.128)

	NO2
	Model2
	0.1035
	0.0507
	2.0415
	0.0412
	1.109 (1.004 - 1.224)

	O3
	Model1
	0.0160
	0.0453
	0.3524
	0.7245
	1.016 (0.933 - 1.107)

	O3
	Model2
	0.1012
	0.0541
	1.8698
	0.0615
	1.106 (0.997 - 1.228)

	PM1
	Model1
	0.0325
	0.0418
	0.7775
	0.4368
	1.033 (0.958 - 1.114)

	PM1
	Model2
	0.0695
	0.0468
	1.4856
	0.1374
	1.072 (0.928 - 1.241)

	PM10
	Model1
	0.0991
	0.0420
	2.3603
	0.0183
	1.104 (1.018 - 1.198)

	PM10
	Model2
	0.1798
	0.0455
	3.9553
	0.0001
	1.197 (1.093 - 1.312)

	PM2.5
	Model1
	0.0642
	0.0415
	1.5445
	0.1225
	1.066 (0.994 - 1.144)

	PM2.5
	Model2
	0.1185
	0.0464
	2.5559
	0.0106
	1.126 (1.029 - 1.232)

	SO2
	Model1
	0.0717
	0.0443
	1.6203
	0.1052
	1.074 (0.989 - 1.167)

	SO2
	Model2
	0.1535
	0.0488
	3.1449
	0.0017
	1.165 (1.061 - 1.279)


Mediated Effects of MET on the Association Between Air Pollutants and CKM
[bookmark: _Hlk208588106][image: ]In our mediation analysis, MET appeared to partially mediate the relationship between air pollutant exposure and CKM progression, as shown in Figure 6. For NO2, both the total effect (β=0.066, SE=0.052, p=0.203) and the direct effect (β=0.060, SE=0.052, p=0.243) were not significant. However, the mediated effect was marginally significant (Diff=0.005, SE=0.003, p=0.069). Similar borderline significance was observed for the mediated effects of O3 (β=0.006, SE=0.003, p=0.063) and SO2 (β=0.005, SE=0.003, p=0.085). Interestingly, PM1 showed a marginally significant mediated effect (β=0.006, SE=0.003, p=0.054), despite non-significant total (β=0.043, p=0.365) and direct effects (β=0.038, p=0.430). For PM10, both the total (β=0.154, p<0.001) and direct effects (β=0.148, p=0.001) were strongly significant, with the mediated effect nearing significance (β=0.005, SE=0.003, p=0.059). In the case of PM2.5, a significant total effect (β=0.092, p=0.049) was observed, which became marginally significant in the full model (β=0.088, p=0.063), alongside a borderline mediated effect (β=0.005, SE=0.003, p=0.069).Supplementary figure 3: Mediation effect of MET on the relationship between air pollutant exposure and CKM. The reduced model, full model, and diff mode represent total effect, direct effect, mediated effect respectively.





Supplementary table 4: modification analyses of physical activity on the relationship between air pollutants and CKM.
	Term
	Estimate
	St. Error
	Statistic
	p-value
	Pollutant
	Model

	NO2: MET
	2.71e-10
	2.17e-10
	1.24
	0.213
	NO2
	Model1

	NO2: MET
	1.09e-10
	1.96e-10
	0.557
	0.577
	NO2
	Model2

	NO2: MET
	6.5e-11
	2.05e-10
	0.316
	0.752
	NO2
	Model3

	O3: MET
	2.64e-10
	2.26e-10
	1.17
	0.242
	O3
	Model1

	O3: MET
	2.25e-10
	2.03e-10
	1.11
	0.268
	O3
	Model2

	O3: MET
	2.26e-10
	2.12e-10
	1.07
	0.286
	O3
	Model3

	PM1: MET
	1.98e-10
	2.12e-10
	0.935
	0.35
	PM1
	Model1

	PM1: MET
	5.54e-11
	1.91e-10
	0.29
	0.771
	PM1
	Model2

	PM1: MET
	4.54e-11
	1.99e-10
	0.228
	0.819
	PM1
	Model3

	PM10: MET
	6.89e-11
	6.58e-11
	1.05
	0.295
	PM10
	Model1

	PM10: MET
	4.04e-11
	5.92e-11
	0.683
	0.495
	PM10
	Model2

	PM10: MET
	2.89e-11
	6.21e-11
	0.465
	0.642
	PM10
	Model3

	PM2.5: MET
	1.03e-10
	1.16e-10
	0.893
	0.372
	PM2.5
	Model1

	PM2.5: MET
	3.34e-11
	1.04e-10
	0.321
	0.748
	PM2.5
	Model2

	PM2.5: MET
	2.03e-11
	1.09e-10
	0.186
	0.852
	PM2.5
	Model3

	SO2: MET
	4.85e-11
	1.73e-10
	0.28
	0.78
	SO2
	Model1

	SO2: MET
	-1.91E-11
	1.56e-10
	-0.123
	0.902
	SO2
	Model2

	SO2: MET
	2.05e-11
	1.62e-10
	0.127
	0.899
	SO2
	Model3
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