SUPPLEMENTARY MATERIALS
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[bookmark: _Hlk173675877]Supplementary Figure S1. Flow chart in this study.
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Supplementary Figure S2. Exposure-response relationship between ambient PM2.5 mass chemical constituents’ concentrations at baseline and risk of incident T2DM. Cox proportional hazard regression adjusting covariates including age, sex, education level, occupation, household income, smoking status, alcohol drinking, regular physical activity, tea drinking, diet, family history of T2DM, history of chronic disease, with stratified by baseline year; Abbreviations: HR, hazard ratio; CI, confidence interval; BC, black carbon; OC, organic carbon; NH4+, ammonium; NO3-, nitrate; SO42-, sulfate.
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Supplementary Figure S3. Joint associations of ambient PM2.5 chemical constituents and overweight with risk of incident T2DM. Cox proportional hazard regression adjusting covariates including age, sex, education level, occupation, household income, smoking status, alcohol drinking, regular physical activity, tea drinking, diet, family history of T2DM, history of chronic disease, with stratified by baseline year; HR, hazard ratio; 95% CI, 95% confidence interval; BC, black carbon; OC, organic carbon; NH4+, ammonium; NO3-, nitrate; SO42-, sulfate.


Supplementary Table S1. Descriptive statistics of ambient PM2.5 mass and six chemical constituents’ concentrations
	Pollutant (μg/m3)
	Mean
	SD
	Min
	25%
	Median
	75%
	Max
	IQR

	[bookmark: _Hlk112953760]PM2.5
	50.88
	5.25
	39.42
	47.00
	50.67
	56.00
	67.58
	9.00

	BC
	3.23
	0.36
	2.33
	2.90
	3.32
	3.55
	4.27
	0.65

	OC
	8.90
	0.97
	7.01
	7.98
	8.92
	9.69
	12.39
	1.72

	NH4+
	8.91
	0.85
	7.03
	8.34
	8.96
	9.62
	11.93
	1.28

	NO3-
	14.16
	1.71
	9.74
	12.73
	14.80
	15.52
	19.10
	2.79

	SO42-
	13.06
	1.53
	9.36
	12.14
	12.93
	14.57
	17.17
	2.43

	Soil dust
	2.64
	0.57
	1.55
	2.04
	2.80
	3.07
	3.65
	1.03


Note. SD: standard deviation; IQR: interquartile range; PM2.5: fine particulate matter with an aerodynamic diameter of 2.5 μm or less; BC: black carbon, OC: organic carbon, NH4+: ammonium, NO3-: nitrate, SO42-: sulfate.

 Supplementary Table S2. Spearman correlation coefficients among ambient PM2.5 mass and six chemical constituents
	Pollutant
	PM2.5
	BC
	OC
	NH4+
	NO3-
	SO42-
	Soil dust

	PM2.5
	1.00
	-
	-
	-
	-
	-
	-

	BC
	0.96
	1.00
	-
	-
	-
	-
	-

	OC
	0.93
	0.95
	1.00
	-
	-
	-
	-

	NH4+
	0.97
	0.92
	0.86
	1.00
	-
	-
	-

	NO3-
	0.91
	0.97
	0.92
	0.89
	1.00
	-
	-

	SO42-
	0.78
	0.62
	0.55
	0.84
	0.55
	1.00
	-

	Soil dust
	0.87
	0.75
	0.79
	0.82
	0.67
	0.77
	1.00


Note. PM2.5: fine particulate matter with an aerodynamic diameter of 2.5 μm or less; BC: black carbon, OC: organic carbon, NH4+: ammonium, NO3-: nitrate, SO42-: sulfate.

Supplementary Table S3. Association of long-exposure to PM2.5 mass and its constituents with the risk of incident T2DM by overweight status
	Pollutants
	Body mass index
	Pinteraction
	Additive interaction

	
	Non-overweight
	Overweight
	
	RERI (95% CI)
	AP (95% CI)
	SI (95% CI)

	PM2.5
	1.36 (1.19, 1.57)
	1.15 (0.98, 1.36)
	0.060
	0.21 (-1.43, 1.88)
	0.06 (-0.06, 0.21)
	1.08 (0.97, 1.21)

	BC
	1.40 (1.21, 1.61)
	1.18 (1.00, 1.40)
	0.021
	0.26 (-1.23, 1.87)
	0.06 (-0.04, 0.19)
	1.09 (0.98, 1.22)

	OC
	1.24 (1.09, 1.42)
	1.08 (0.92, 1.26)
	0.039
	0.03 (-1.55, 1.3)
	0.01 (-0.09, 0.17)
	1.01 (0.90, 1.13)

	NH4+
	1.26 (1.14, 1.39)
	1.12 (0.99, 1.26)
	0.088
	0.16 (-1.72, 2.09)
	0.05 (-0.10, 0.23)
	1.07 (0.98, 1.17)

	NO3-
	1.29 (1.13, 1.47)
	1.12 (0.96, 1.32)
	0.018
	0.10 (-1.20, 1.24)
	0.03 (-0.06, 0.15)
	1.04 (0.93, 1.16)

	SO42-
	1.32 (1.18, 1.49)
	1.15 (1.01, 1.32)
	0.621
	0.16 (-0.58, 0.99)
	0.07 (-0.07, 0.24)
	1.14 (1.02, 1.28)

	Soil dust
	1.21 (1.03, 1.42)
	1.05 (0.87, 1.26)
	0.395
	0.02 (-0.35, 0.19)
	0.01 (-0.08, 0.12)
	1.02 (0.84, 1.23)


Note. Multivariate Cox proportional hazard regression adjusting covariates including age, sex, education level, occupation, household income, smoking status, alcohol drinking, regular physical activity, tea drinking, diet, family history of T2DM, history of chronic disease, with stratified by baseline year; a per 10 μg/m3 increase; b per IQR increase. RERI, relative excess risk due to interaction; 95% CI, 95% confidence interval; IQR, interquartile range; BC, black carbon; OC, organic carbon; NH4+, ammonium; NO3-, nitrate; SO42-, sulfate.



Supplementary Table S4. Associations of long-term exposure to ambient PM2.5 and its chemical constituents with risk of incident T2DM: sensitivity analyses
	Pollutants
	Excluded new cases followed up < 2 years
	Excluded individuals with chronic diseases at baseline
	One-year lag of baseline concentration
	Average concentration
	Model with residual adjustment

	PM2.5 a
	1.34 (1.20, 1.51)
	1.30 (1.11, 1.51)
	1.33 (1.19, 1.49)
	1.24 (1.10, 1.40)
	-

	BC b
	1.37 (1.23, 1.54)
	1.32 (1.13, 1.54)
	1.20 (1.11, 1.30)
	1.11 (1.05, 1.18)
	1.45 (1.27, 1.65)

	OC b
	1.25 (1.12, 1.38)
	1.21 (1.05, 1.39)
	1.10 (1.04, 1.16)
	1.09 (1.03, 1.15)
	1.21 (1.09, 1.34)

	NH4+ b
	1.23 (1.14, 1.34)
	1.20 (1.07, 1.35)
	1.17 (1.09, 1.25)
	1.08 (1.03, 1.14)
	1.21 (1.12, 1.32)

	NO3- b
	1.26 (1.14, 1.41)
	1.22 (1.05, 1.41)
	1.16 (1.05, 1.28)
	1.05 (1.01, 1.09)
	1.10 (0.97, 1.26)

	SO42- b
	1.29 (1.18, 1.42)
	1.26 (1.11, 1.44)
	1.29 (1.18, 1.42)
	1.13 (1.06, 1.20)
	1.27 (1.16, 1.39)

	Soil dust b
	1.22 (1.07, 1.39)
	1.19 (1.01, 1.40)
	1.14 (1.07, 1.22)
	1.12 (1.06, 1.19)
	1.14 (1.00, 1.28)


[bookmark: _GoBack]Note. Multivariate Cox proportional hazard regression adjusting covariates including age, sex, education level, occupation, household income, smoking status, alcohol drinking, regular physical activity, tea drinking, diet, family history of T2DM, history of chronic disease, with stratified by baseline year; a per 10 μg/m3 increase; b per IQR increase; PM2.5, fine particulate matter with an aerodynamic diameter of 2.5 μm or less; BC, black carbon; OC, organic carbon; NH4+, ammonium; NO3-, nitrate; SO42-, sulfate. 
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B) Joint association of OC and overweight
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F) Joint association of soil dust and overweight
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