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Table S1; Detailed information on exposure distributions

	Ultrafine Particles

Basel
	
Mean
	
SD
	
Median
	
IQR
	
Minimum
	
Maximum

	Central site 
	8924
	3662
	8239
	3975
	2950
	21996

	Residential 
	10781
	5171
	9532
	6235
	3313
	34732

	Personal mean 
	11290
	8048
	8959
	6284
	3214
	46067

	Personal median 
	5277
	2117
	5132
	3388
	1026
	10152

	
The Netherlands
	Mean
	SD
	Median
	IQR
	Minimum
	Maximum

	Central site 
	9186
	2572
	9795
	3487
	3158
	14637

	Residential 
	13173
	63451
	11814
	6244
	4064
	48330

	Personal mean 
	15438
	14980
	11303
	9259
	1894
	125869

	Personal median 
	6010
	2629
	5642
	3368
	933
	13660

	
Turin
	Mean
	SD
	Median
	IQR
	Minimum
	Maximum

	Central site 
	17649
	7560
	15764
	7203
	1184
	40380

	Residential 
	-
	-
	-
	-
	-
	-

	Personal mean 
	20128
	14223
	16458
	9918
	5145
	113227

	Personal median 
	10181
	4907
	9964
	4630
	3114
	46005



	PM2.5

Basel
	Mean
	SD
	Median
	IQR
	Minimum
	Maximum

	Central site 
	8.8
	5.8
	7.1
	5.9
	1.0
	31.3

	Residential 
	9.3
	5.9
	8.2
	6.9
	-0.4
	36.3

	Personal mean 
	9.2
	6.3
	7.5
	5.6
	-0.4
	40.0

	
The Netherlands
	Mean
	SD
	Median
	IQR
	Minimum
	Maximum

	Central site 
	11.7
	9.3
	9.1
	10.6
	5.6
	40.4

	Residential 
	13.1
	9.3
	10.2
	9.9
	2.3
	47.1

	Personal mean 
	10.6
	5.8
	8.9
	7.8
	0.2
	27.4

	
Turin
	Mean
	SD
	Median
	IQR
	Minimum
	Maximum

	Central site 
	19.0
	14.8
	14.5
	21.0
	22.4
	59.0

	Residential 
	19.8
	15.4
	15.6
	18.8
	1.8
	70.9

	Personal mean 
	14.5
	10.3
	11.7
	10.7
	-0.4
	75.0



	Soot

Basel
	Mean
	SD
	Median
	IQR
	Minimum
	Maximum

	Central site 
	0.9
	0.6
	0.8
	0.5
	0.2
	3.1

	Residential 
	1.1
	0.7
	0.9
	0.7
	0.2
	3.4

	Personal mean 
	0.9
	1.1
	0.7
	0.6
	0.1
	10.9

	
The Netherlands
	Mean
	SD
	Median
	IQR
	Minimum
	Maximum

	Central site 
	0.9
	0.5
	0.7
	0.7
	0.2
	2.3

	Residential 
	1.3
	0.8
	1.1
	1.0
	0.1
	4.3

	Personal mean 
	0.9
	0.6
	0.8
	0.7
	0.1
	3.2

	
Turin
	Mean
	SD
	Median
	IQR
	Minimum
	Maximum

	Central site 
	2.8
	1.9
	2.2
	2.6
	0.4
	9.3

	Residential 
	3.1
	1.9
	2.7
	2.2
	0.3
	10.1

	Personal mean 
	2.4
	1.5
	2.0
	1.7
	0.1
	7.9

	Distributions of 24-hour measured ultrafine particles, PM2.5 and soot exposure in each area. 
SD = standard deviation, IQR = Interquartile range. 



Figure S1: Correlations between exposure parameters per study area
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	Figure S1; Correlation matrix and Pearson Correlation Coefficients for UFP, PM2.5 and Soot in Basel (N=122), the Netherlands (N=123), and Turin (N=110).
                      Red lines represent the best fit lines. * = p < 0.05; ** = p<0.005; *** = p-value < 0.001. No Residential outdoor UFP collected in Turin








Table S2; Associations between exposure and blood pressure measurements per area. 



	Systolic Blood Pressure
	Basel
	The Netherlands
	Turin
	COMBINED AREAS

	
Ultrafine Particles
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	4149
	1.94
	1.49
	0.201
	3481
	0.09
	1.44
	0.949
	6901
	0.44
	1.423
	0.761
	6223
	0.88
	1.02
	0.387

	Residential Outdoor
	6256
	-0.24
	1.33
	0.860
	6521
	1.02
	1.35
	0.453
	-
	-
	-
	-
	13028
	0.80
	1.93
	0.678

	Personal Mean
	8864
	-0.83
	1.19
	0.489
	10040
	0.12
	0.68
	0.858
	10391
	0.97
	0.917
	0.296
	11006
	0.26
	0.55
	0.638

	Personal Median
	3130
	0.28
	1.65
	0.869
	3396
	-1.02
	1.62
	0.533
	3783
	0.40
	1.365
	0.773
	4111
	-0.05
	1.04
	0.962

	Dose
	1968
	-0.80
	1.06
	0.455
	2677
	-0.01
	0.71
	0.984
	3356
	0.72
	0.997
	0.476
	2737
	0.09
	0.51
	0.861

	
PM2.5
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	6.0
	1.47
	1.12
	0.197
	10.6
	0.76
	1.21
	0.536
	21.0
	2.96
	2.082
	0.170
	10.1
	1.31
	0.70
	0.062*

	Residential Outdoor
	7.0
	0.48
	1.26
	0.707
	9.9
	0.80
	1.13
	0.479
	18.1
	3.38
	1.688
	0.053*
	11.0
	1.47
	0.74
	0.046**

	Personal Mean
	5.6
	1.68
	0.99
	0.097*
	8.1
	0.16
	1.45
	0.914
	10.9
	1.96
	1.301
	0.142
	8.2
	1.41
	0.71
	0.048**

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	103.8
	1.25
	1.08
	0.259
	131.3
	-0.71
	1.26
	0.576
	180.4
	1.47
	1.158
	0.215
	137.9
	0.78
	0.66
	0.236

	
Soot
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	0.5
	1.23
	1.12
	0.281
	0.7
	0.98
	1.55
	0.530
	2.6
	0.90
	2.016
	0.659
	1.1
	0.69
	0.74
	0.351

	Residential Outdoor
	0.6
	0.41
	1.26
	0.744
	0.9
	-0.15
	1.50
	0.923
	2.2
	0.87
	1.649
	0.600
	1.5
	0.52
	1.00
	0.601

	Personal Mean
	0.6
	1.51
	1.31
	0.258
	0.7
	-0.06
	1.37
	0.964
	1.7
	2.25
	1.453
	0.132
	1.1
	1.32
	0.77
	0.086*

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	11.4
	1.47
	1.18
	0.221
	11.4
	-1.07
	1.26
	0.402
	22.8
	1.08
	0.998
	0.286
	18.2
	0.76
	0.69
	0.267






	Diastolic Blood Pressure
	Basel
	The Netherlands
	Turin
	COMBINED AREAS

	
Ultrafine Particles
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	4149
	0.20
	0.90
	0.826
	3481
	0.26
	0.73
	0.729
	6901
	1.14
	0.95
	0.239
	6223
	0.73
	0.63
	0.248

	Residential Outdoor
	6256
	-1.00
	0.84
	0.242
	6521
	0.30
	0.70
	0.666
	-
	-
	-
	-
	13028
	-0.44
	1.09
	0.688

	Personal Mean
	8864
	-0.39
	0.71
	0.585
	10040
	0.14
	0.34
	0.694
	10391
	0.81
	0.63
	0.204
	11006
	0.22
	0.31
	0.469

	Personal Median
	3130
	0.03
	0.98
	0.978
	3396
	-0.42
	0.83
	0.616
	3783
	0.91
	0.93
	0.333
	4111
	0.19
	0.62
	0.762

	Dose
	1968
	-0.29
	0.64
	0.649
	2677
	0.09
	0.36
	0.807
	3356
	0.74
	0.67
	0.275
	2737
	0.18
	0.29
	0.529

	
PM2.5
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	6.0
	0.19
	0.69
	0.782
	10.6
	-0.17
	0.57
	0.763
	21.0
	2.943
	1.451
	0.055*
	10.1
	0.413
	0.398
	0.300

	Residential Outdoor
	7.0
	-0.30
	0.77
	0.699
	9.9
	-0.06
	0.52
	0.909
	18.1
	2.819
	1.182
	0.023**
	11.0
	0.498
	0.422
	0.237

	Personal Mean
	5.6
	1.21
	0.59
	0.048**
	8.1
	-0.64
	0.75
	0.400
	10.9
	1.264
	0.908
	0.173
	8.2
	0.630
	0.440
	0.152

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	103.8
	1.07
	0.62
	0.091
	131.4
	-0.72
	0.66
	0.276
	180.4
	0.870
	0.788
	0.279
	137.9
	0.371
	0.396
	0.349

	
Soot
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	0.5
	0.29
	0.68
	0.675
	0.7
	0.60
	0.71
	0.404
	2.6
	2.10
	1.41
	0.151
	1.1
	0.85
	0.48
	0.079*

	Residential Outdoor
	0.6
	-0.44
	0.77
	0.572
	0.9
	0.04
	0.69
	0.949
	2.2
	1.76
	1.16
	0.137
	1.5
	0.64
	0.63
	0.307

	Personal Mean
	0.6
	1.02
	0.79
	0.206
	0.7
	0.37
	0.71
	0.602
	1.7
	2.18
	1.01
	0.038**
	1.1
	1.23
	0.50
	0.013**

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	11.4
	0.97
	0.67
	0.159
	11.4
	-0.01
	0.66
	0.984
	22.8
	1.16
	0.66
	0.089*
	18.2
	0.87
	0.43
	0.044**

	Interquartile range (IQR) of the exposure component and regression slope (β), standard error (SE), and significance level (p-value) of the exposure variable in relation to blood pressure measurements (in mmHg). Combined area data are determined by meta-analysis of β and SE per area.
Exposures in UFP number/cm3, µg PM2.5/m3, and 10-5/m PM2.5 absorbance (soot). Dose in UFP number *106, µg PM2.5 or 10-5*m2 PM2.5 absorbance (soot).
β and SE are multiplied by the IQR to express relative magnitude of associations.   





	Table S3; Associations between exposure and lung function measurements per area.






	Forced Vital Capacity
	Basel
	The Netherlands
	Turin
	COMBINED AREAS

	
Ultrafine Particles
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	4128
	94.77
	41.42
	0.027**
	3425
	7.60
	33.95
	0.824
	8386
	-40.29
	48.15
	0.421
	4620
	9.61
	20.57
	0.641

	Residential Outdoor
	6141
	54.42
	35.63
	0.134
	6569
	-0.08
	29.20
	0.998
	-
	-
	-
	-
	7814
	25.56
	27.57
	0.354

	Personal Mean
	7802
	-4.27
	25.75
	0.869
	8242
	-0.09
	12.86
	0.994
	8586
	33.56
	23.25
	0.174
	9624
	7.20
	12.04
	0.550

	Personal Median
	3217
	58.55
	42.47
	0.175
	3235
	4.26
	33.31
	0.899
	4913
	19.00
	40.70
	0.649
	3792
	22.08
	21.99
	0.315

	Dose
	1859
	-15.76
	25.10
	0.533
	2403
	-6.35
	14.94
	0.672
	2747
	36.43
	23.71
	0.153
	2716
	3.83
	12.83
	0.765

	
PM2.5
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	6.1
	37.63
	29.38
	0.207
	10.7
	-1.87
	28.47
	0.948
	20.0
	20.65
	49.41
	0.717
	10.0
	11.77
	16.98
	0.488

	Residential Outdoor
	6.8
	48.13
	31.27
	0.131
	10.2
	4.47
	25.04
	0.859
	18.1
	-6.05
	42.33
	0.889
	11.0
	9.65
	17.54
	0.582

	Personal Mean
	5.6
	-5.80
	27.29
	0.833
	8.0
	33.90
	37.38
	0.370
	9.0
	36.21
	43.76
	0.427
	8.3
	20.28
	22.85
	0.375

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	104.3
	9.93
	33.95
	0.772
	127.5
	33.95
	36.64
	0.360
	164.7
	25.50
	29.66
	0.415
	149.0
	25.30
	20.58
	0.219

	
Soot
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	0.5
	11.80
	33.43
	0.726
	0.6
	16.58
	32.82
	0.616
	2.1
	40.00
	48.46
	0.496
	0.9
	19.09
	18.69
	0.307

	Residential Outdoor
	0.6
	71.51
	33.40
	0.038**
	1.0
	10.22
	35.87
	0.777
	1.8
	-16.45
	34.59
	0.645
	1.3
	7.36
	20.94
	0.725

	Personal Mean
	0.6
	4.92
	14.53
	0.736
	0.7
	13.70
	38.39
	0.723
	1.7
	-2.53
	40.41
	0.951
	1.0
	4.72
	16.16
	0.770

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	11.4
	3.19
	20.97
	0.880
	12.3
	30.82
	42.79
	0.476
	34.8
	10.84
	41.13
	0.799
	17.2
	8.04
	16.40
	0.624

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Forced Expiratory Volume
	Basel
	The Netherlands
	Turin
	COMBINED AREAS

	In 1 sec
Ultrafine Particles
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	4128
	66.46
	34.46
	0.061*
	3425
	-6.91
	24.54
	0.779
	8386
	-35.90
	36.53
	0.347
	4620
	-1.81
	15.71
	0.908

	Residential Outdoor
	6141
	56.73
	30.90
	0.073*
	6569
	-17.71
	21.12
	0.406
	-
	-
	-
	-
	7814
	5.98
	21.17
	0.778

	Personal Mean
	7802
	-8.22
	22.01
	0.711
	8242
	4.71
	9.29
	0.614
	8586
	11.99
	17.12
	0.497
	9624
	5.53
	8.92
	0.535

	Personal Median
	3217
	22.44
	36.61
	0.543
	3235
	4.54
	24.16
	0.852
	4913
	7.80
	29.47
	0.796
	3792
	8.74
	16.40
	0.594

	Dose
	1859
	-13.68
	21.01
	0.518
	2403
	-0.18
	10.81
	0.987
	2747
	16.96
	17.76
	0.360
	2716
	2.89
	9.53
	0.762

	
PM2.5
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	6.1
	42.63
	24.74
	0.092*
	10.7
	-2.87
	20.43
	0.889
	20.0
	5.64
	42.06
	0.906
	10.0
	7.37
	13.37
	0.582

	Residential Outdoor
	6.8
	48.81
	26.40
	0.071*
	10.2
	3.51
	17.17
	0.839
	18.1
	-16.28
	29.60
	0.594
	11.0
	3.63
	12.40
	0.770

	Personal Mean
	5.6
	-13.42
	23.29
	0.568
	8.0
	4.68
	28.17
	0.869
	9.0
	-11.45
	31.92
	0.727
	8.3
	-7.29
	17.66
	0.680

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	104.3
	15.31
	27.27
	0.578
	127.5
	5.48
	27.87
	0.845
	164.7
	-10.29
	21.82
	0.650
	149.0
	-0.82
	15.49
	0.958

	Soot
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	0.5
	10.99
	28.54
	0.702
	0.6
	-1.75
	23.60
	0.941
	2.1
	12.01
	40.83
	0.796
	0.9
	5.05
	15.34
	0.742

	Residential Outdoor
	0.6
	66.75
	28.26
	0.023**
	1.0
	-8.36
	24.51
	0.734
	1.8
	-15.78
	24.83
	0.539
	1.3
	-1.77
	15.04
	0.906

	Personal Mean
	0.6
	8.69
	12.41
	0.488
	0.7
	-3.85
	28.58
	0.893
	1.7
	-26.55
	28.49
	0.373
	1.0
	-3.86
	12.37
	0.755

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	11.4
	12.15
	16.76
	0.474
	12.3
	5.13
	32.20
	0.874
	34.8
	-21.56
	29.48
	0.486
	17.2
	-2.65
	12.13
	0.827



	Peak Expiratory Flow
	Basel
	The Netherlands
	Turin
	COMBINED AREAS

	
Ultrafine Particles
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	4128
	86.16
	118.39
	0.471
	3425
	30.08
	66.34
	0.652
	8386
	736.30
	230.53
	0.009**
	4620
	-59.84
	64.04
	0.350

	Residential Outdoor
	6141
	202.44
	88.80
	0.028**
	6569
	124.87
	55.78
	0.029**
	-
	-
	-
	-
	7814
	176.51
	57.22
	0.002**

	Personal Mean
	7802
	-15.99
	73.43
	0.829
	8242
	20.37
	25.16
	0.422
	8586
	197.71
	128.02
	0.148
	9624
	10.82
	27.43
	0.693

	Personal Median
	3217
	116.72
	120.94
	0.339
	3235
	136.21
	63.28
	0.036**
	4913
	164.47
	223.38
	0.476
	3792
	119.12
	61.47
	0.053*

	Dose
	1859
	30.25
	69.48
	0.665
	2403
	6.41
	29.39
	0.828
	2747
	204.20
	136.32
	0.162
	2716
	-0.25
	30.73
	0.994

	
PM2.5
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	6.1
	41.63
	82.13
	0.615
	10.7
	61.51
	53.94
	0.260
	20.0
	239.66
	309.54
	0.520
	10.0
	43.66
	45.18
	0.334

	Residential Outdoor
	6.8
	-29.71
	89.17
	0.741
	10.2
	33.95
	49.76
	0.498
	18.1
	-81.68
	225.90
	0.725
	11.0
	17.36
	47.49
	0.715

	Personal Mean
	5.6
	-68.31
	75.28
	0.369
	8.0
	120.30
	69.46
	0.091*
	9.0
	114.17
	223.44
	0.620
	8.3
	44.88
	57.69
	0.437

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	104.3
	-14.61
	92.35
	0.875
	127.5
	85.38
	66.91
	0.210
	164.7
	151.03
	140.84
	0.315
	149.0
	23.72
	59.47
	0.690

	
Soot
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	0.5
	142.24
	89.98
	0.121
	0.6
	95.19
	62.00
	0.131
	2.1
	389.49
	274.59
	0.292
	0.9
	65.92
	66.59
	0.322

	Residential Outdoor
	0.6
	45.38
	96.08
	0.639
	1.0
	97.01
	70.64
	0.176
	1.8
	174.71
	176.18
	0.345
	1.3
	46.68
	69.10
	0.499

	Personal Mean
	0.6
	-0.16
	40.35
	0.997
	0.7
	182.20
	68.26
	0.011**
	1.7
	410.72
	194.53
	0.061*
	1.0
	23.85
	49.41
	0.629

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	11.4
	3.68
	56.88
	0.949
	12.3
	166.61
	75.58
	0.034**
	34.8
	379.50
	183.51
	0.072*
	17.2
	-3.37
	53.55
	0.950



	Forced Expiratory Flow 
25%-75% of FVC
	Basel
	The Netherlands
	Turin
	COMBINED AREAS

	Ultrafine Particles
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	4128
	-56.49
	72.25
	0.439
	3425
	-2.88
	73.84
	0.969
	8386
	-13.94
	197.98
	0.945
	4620
	-31.70
	54.41
	0.560

	Residential Outdoor
	6141
	19.23
	66.33
	0.773
	6569
	-52.80
	64.50
	0.417
	-
	-
	-
	-
	7814
	-23.31
	56.78
	0.681

	Personal Mean
	7802
	-72.58
	41.33
	0.086*
	8242
	15.43
	27.94
	0.583
	8586
	-19.97
	97.09
	0.841
	9624
	-13.78
	26.65
	0.605

	Personal Median
	3217
	-81.38
	69.74
	0.249
	3235
	-22.78
	72.43
	0.754
	4913
	151.37
	159.10
	0.360
	3792
	-72.65
	53.22
	0.172

	Dose
	1859
	-108.66
	38.15
	0.007**
	2403
	20.27
	32.51
	0.536
	2747
	-3.38
	105.45
	0.975
	2716
	-29.79
	29.42
	0.311

	
PM2.5
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	6.1
	16.84
	49.35
	0.735
	10.7
	-1.91
	62.51
	0.976
	20.0
	25.16
	146.01
	0.879
	10.0
	9.55
	39.82
	0.811

	Residential Outdoor
	6.8
	33.65
	49.85
	0.503
	10.2
	-5.42
	55.10
	0.922
	18.1
	230.57
	175.77
	0.219
	11.0
	36.49
	43.86
	0.405

	Personal Mean
	5.6
	11.27
	44.30
	0.800
	8.0
	-33.26
	82.97
	0.691
	9.0
	-6.64
	105.68
	0.951
	8.3
	-2.98
	45.69
	0.948

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	104.3
	20.75
	54.34
	0.705
	127.5
	-18.77
	80.95
	0.818
	164.7
	-15.73
	77.90
	0.845
	149.0
	-0.82
	45.68
	0.986

	
Soot
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value
	IQR
	β
	SE
	p-value

	Central Site
	0.5
	-44.28
	54.80
	0.424
	0.6
	-21.36
	72.25
	0.769
	2.1
	5.37
	141.94
	0.973
	0.9
	-23.25
	47.61
	0.625

	Residential Outdoor
	0.6
	20.39
	53.94
	0.707
	1.0
	-12.95
	79.00
	0.870
	1.8
	27.35
	139.64
	0.849
	1.3
	13.08
	60.70
	0.829

	Personal Mean
	0.6
	25.79
	23.44
	0.277
	0.7
	-72.65
	84.08
	0.393
	1.7
	-29.01
	96.69
	0.770
	1.0
	14.87
	31.04
	0.632

	Personal Median
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Dose
	11.4
	30.00
	33.59
	0.379
	12.3
	-51.18
	94.16
	0.590
	34.8
	-46.13
	106.72
	0.677
	17.2
	6.55
	35.13
	0.852

	Interquartile range (IQR) of the exposure component and regression slope (β), standard error (SE), and significance level (p-value) of the exposure variable in relation to lung function measurements (in ml or ml/sec). Combined area data are determined by meta-analysis of β and SE per area.
Exposures in UFP number/cm3, µg PM2.5/m3, and 10-5/m PM2.5 absorbance (soot). Dose in UFP number *106, µg PM2.5 or 10-5*m2 PM2.5 absorbance (soot)   * = p<0.10, ** = p<0.05.
β and SE are multiplied by the IQR to express relative magnitude of associations
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	Figure S2; Scatterplots for mean measured residential and mean personal ultrafine particle (UFP) levels (in Particle number *103/cm3) against systolic and diastolic blood pressure (in mmHg), Forced Vital Capacity (FVC, in ml) and Forces Expiratory Volume in 1second (FEV1, in ml). No residential outdoor UFP measured in Turin. Scatterplots based on data not adjusted for covariates.






	Table S4; Combined area associations between short-term exposures and blood pressure: population including 25 subjects with doctor diagnosed hypertension
. 

		
SYSTOLIC BLOOD PRESSURE
	Ultrafine Particles
	PM2.5
	Soot

	
	β ± SE
	p-value
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	-0.82 ± 0.94
	0.380
	1.27 ± 0.73
	0.079*
	-0.00 ± 0.74
	0.996

	Residential Outdoor
	0.93 ± 1.93
	0.630
	1.31 ± 0.73
	0.070*
	-0.22 ± 0.93
	0.816

	Personal Mean
	0.06 ± 0.61
	0.922
	0.91 ± 0.72
	0.196
	-0.69 ± 0.62
	0.265

	Personal Median
	-0.11 ± 1.06
	0.918
	-
	-
	-
	-

	Dose
	0.01 ± 0.57
	0.984
	0.58 ± 0.67
	0.392
	-0.53 ± 0.64
	0.408

	DIASTOLIC BLOOD PRESSURE
	β ± SE
	p-value
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	0.06 ± 0.60
	0.922
	0.72 ± 0.41
	0.079*
	0.67 ± 0.46
	0.149

	Residential Outdoor
	-0.53 ± 1.09
	0.623
	0.77 ± 0.42
	0.069*
	0.52 ± 0.59
	0.374

	Personal Mean
	0.09 ± 0.34
	0.787
	0.26 ± 0.44
	0.559
	0.19 ± 0.41
	0.643

	Personal Median
	0.06 ± 0.63
	0.919
	-
	-
	-
	-

	Dose
	0.09 ± 0.32
	0.783
	0.18 ± 0.42
	0.671
	0.15 ± 0.41
	0.715




	Regression slope (β) ± standard error (SE) in and significance level (p-value) for the association between the exposure component and blood pressure (in mmHg). Values are determined by meta-analysis of β and SE in Basel, the Netherlands and Turin. Models are corrected for personal, temporal, and meteorological parameters. * p < 0.1; ** p < 0.05
β and SE are scaled by Interquartile Range (IQR) per exposure component to express relative effect size. IQR for Central site, Residential outdoor, Personal mean, Personal median, and Dose were: 6377, 12901, 11392, 4487, and 2823*106 for UFP; 10.5, 11.2, 7.9, NA, and 149 for PM2.5; and 1.1, 1.6, 1.1, NA, and 20 for Soot.

































	Table S5; Combined area associations between 24-hour average exposures and lung function: population including  subjects with doctor diagnosed asthma/COPD.  

		
FORCED VITAL CAPACITY
	Ultrafine particles
	PM2.5
	Soot

	
	β ± SE
	p-value
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	20.48 ± 20.10
	0.286
	13.72 ± 13.12
	0.294
	26.99 ± 14.89
	0.070*

	Residential Outdoor
	44.49 ± 41.21
	0.280
	11.09  ± 14.71
	0.452
	18.51 ± 19.30
	0.339

	Personal Mean
	8.73 ± 13.30
	0.512
	2.14  ± 17.20
	0.901
	5.81 ± 15.40
	0.687

	Personal Median
	23.90 ± 20.69
	0.339
	-
	-
	-
	-

	Dose
	3.58 ± 12.01
	0.766
	4.29 ± 15.19
	0.777
	4.81 ± 15.31
	0.753

	FORCED EXPIRATORY VOLUME in 1s
	β ± SE
	p-value
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	3.86 ± 15.71
	0.801
	2.42 ± 10.50
	0.818
	7.31 ± 12.62
	0.563

	Residential Outdoor
	5.47 ± 31.90
	0.864
	1.01 ± 10.58
	0.924
	4.60 ± 14.01
	0.743

	Personal Mean
	5.26 ± 9.85
	0.593
	-16.55 ± 12.75
	0.194
	-3.78 ± 10.93
	0.729

	Personal Median
	10.55 ± 15.33
	0.491
	-
	-
	-
	-

	Dose
	1.69 ± 8.96
	0.850
	-11.98 ± 10.96
	0.275
	-6.07 ± 11.24
	0.589

	PEAK EXPIRATORY FLOW
	β ± SE
	p-value
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	19.49 ± 79.24
	0.806
	34.58 ± 45.19
	0.444
	39.30 ± 70.41
	0.577

	Residential Outdoor
	199.25 ± 91.52
	0.030**
	3.47 ± 27.20
	0.941
	46.75 ± 76.80
	0.543

	Personal Mean
	-3.22 ± 32.11
	0.919
	26.63 ± 52.61
	0.613
	10.41 ± 51.78
	0.841

	Personal Median
	105.44 ± 69.60
	0.130
	-
	-
	-
	-

	Dose
	-12.04 ± 31.41
	0.701
	0.07 ± 54.22
	0.999
	-21.93 ± 58.80
	0.709

	FORCED EXPIRATORY FLOW at 25%-75%
	β ± SE
	p-value
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	-41.94 ± 60.21
	0.486
	-0.36 ± 34.22
	0.992
	-7.46 ± 43.11
	0.863

	Residential Outdoor
	-47.68 ± 85.40
	0.577
	26.17 ± 41.60
	0.530
	24.84 ± 63.01
	0.693

	Personal Mean
	-12.40 ± 30.48
	0.685
	-9.35 ± 37.71
	0.804
	22.67 ± 30.78
	0.461

	Personal Median
	-76.28 ± 56.99
	0.181
	-
	-
	-
	-

	Dose
	-22.91 ± 29.41
	0.436
	0.08 ± 37.21
	0.998
	15.83 ± 36.13
	0.661




	Regression slope (β) ± standard error (SE)and significance level (p-value) for the association between the exposure component and lung function (in ml or ml/sec). ).  β and SE are multiplied by Interquartile Range (IQR) per exposure component. Values are determined by meta-analysis of β and SE in Basel, the Netherlands and Turin. Models are corrected for personal, temporal, and meteorological parameters. * p < 0.1; ** p < 0.05
IQR for Central site, Residential outdoor, Personal mean, Personal median, and Dose were: 6377, 12901, 11392, 4487, and 2823*106 for UFP; 10.5, 11.2, 7.9, NA, and 149 for PM2.5; and 1.1, 1.6, 1.1, NA, and 20 for Soot.






	Table S6; Combined area associations between short-term exposures and  blood pressure - doctor diagnosed High BP and use of BP medication excluded; associations between health outcome and UFP exposure 2 hours prior to health measurement. 
. 

		
SYSTOLIC BLOOD PRESSURE
	Ultrafine Particles

	
	β ± SE
	p-value

	Residential Outdoor
	0.65 ± 1.25
	0.602

	Personal Mean
	-0.30 ± 0.32
	0.347

	Personal Median
	-0.53 ± 0.32
	0.096*

	Dose
	0.10 ± 0.51
	0.840

	DIASTOLIC BLOOD PRESSURE
	β ± SE
	p-value

	Residential Outdoor
	0.19 ± 0.62
	0.765

	Personal Mean
	-0.24 ± 0.20
	0.250

	Personal Median
	-0.19 ± 0.21
	0.365

	Dose
	-0.06 ± 0.31
	0.891




	Regression slope (β) ± standard error (SE) in and significance level (p-value) for the association between the exposure component and blood pressure (in mmHg). Values are determined by meta-analysis of β and SE in Basel, the Netherlands and Turin. Models are corrected for personal, temporal, and meteorological parameters. * p < 0.1; ** p < 0.05
β and SE are scaled by Interquartile Range (IQR) per exposure component to express relative effect size.  IQR for Residential outdoor, Personal mean, Personal median, and Dose were: 10350, 8495, 6780, and 114*106 for UFP.





























	



	Table S7; Combined area associations between 24-hour average exposures and  lung function - doctor diagnosed Asthma/COPD excluded; associations between health outcome and UFP exposure 2 hours prior to health measurement.

		
FORCED VITAL CAPACITY
	Ultrafine particles

	
	β ± SE
	p-value

	Residential Outdoor
	14.63 ± 28.75
	0.610

	Personal Mean
	-0.97 ± 5.69
	0.865

	Personal Median
	-1.12 ± 6.09
	0.854

	Dose
	4.42 ± 10.80
	0.683

	FORCED EXPIRATORY VOLUME in 1s
	β ± SE
	p-value

	Residential Outdoor
	13.11 ± 20.32
	0.521

	Personal Mean
	-1.46 ± 4.20
	0.727

	Personal Median
	-1.74 ± 4.50
	0.698

	Dose
	2.83 ± 8.14
	0.728

	PEAK EXPIRATORY FLOW
	β ± SE
	p-value

	Residential Outdoor
	171.70 ± 53.64
	0.001**

	Personal Mean
	-9.55 ± 23.44
	0.684

	Personal Median
	-8.20 ± 26.39
	0.756

	Dose
	6.87 ± 37.37
	0.854

	FORCED EXPIRATORY FLOW at 25%-75%
	β ± SE
	p-value

	Residential Outdoor
	24.99 ± 63.30
	0.693

	Personal Mean
	-5.99 ± 16.13
	0.710

	Personal Median
	-14.24 ± 17.61
	0.418

	Dose
	-19.01 ± 29.70
	0.524




	Regression slope (β) ± standard error (SE)and significance level (p-value) for the association between the exposure component and lung function (in ml or ml/sec). ).  β and SE are multiplied by Interquartile Range (IQR) per exposure component. Values are determined by meta-analysis of β and SE in Basel, the Netherlands and Turin. Models are corrected for personal, temporal, and meteorological parameters. * p < 0.1; ** p < 0.05
IQR for Residential outdoor, Personal mean, Personal median, and Dose were: 10160, 7235, 6359, and 108*106 for UFP.






	Table S8; Combined area associations between short-term exposures and  blood pressure  - doctor diagnosed High BP and use of BP medication excluded; associations separated for men (N = 38) and women (N = 69)

		

SYSTOLIC BLOOD PRESSURE
	Ultrafine Particles
MEN
	Ultrafine Particles
WOMEN

	
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	0.72 ± 1.32
	0.585
	1.58 ± 1.28
	0.217

	Residential Outdoor
	-1.13 ± 3.29
	0.732
	2.38 ± 2.22
	0.284

	Personal Mean
	1.05 ± 1.36
	0.438
	0.18 ± 0.61
	0.768

	Personal Median
	-0.85 ± 1.70
	0.616
	0.07 ± 1.34
	0.958

	Dose
	0.29 ± 1.68
	0.865
	-0.01 ± 0.57
	0.981

	DIASTOLIC BLOOD PRESSURE
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	0.19 ± 1.06
	0.858
	0.58 ± 0.69
	0.405

	Residential Outdoor
	-3.45 ± 2.25
	0.125
	0.62 ± 1.12
	0.581

	Personal Mean
	0.65 ± 0.99
	0.515
	0.14 ± 0.31
	0.658

	Personal Median
	-0.76 ± 1.32
	0.563
	0.08 ± 0.71
	0.908

	Dose
	0.69 ± 1.11
	0.535
	0.04 ± 0.30
	0.888




	Regression slope (β) ± standard error (SE) in and significance level (p-value) for the association between the exposure component and blood pressure (in mmHg). Values are determined by meta-analysis of β and SE in Basel, the Netherlands and Turin. Models are corrected for personal, temporal, and meteorological parameters. * p < 0.1; ** p < 0.05
β and SE are scaled by Interquartile Range (IQR) per exposure component to express relative effect size.  IQR for Central site, Residential outdoor, Personal mean, Personal median, and Dose were: 6290, 13290, 11044, 4541, and 3138*106 for UFP for men and 5140, 10872, 10539, 3814, and 2682*106 for UFP for women.

































	Table S9; Combined area associations between 24-hour average exposures and  lung function - doctor diagnosed Asthma/COPD excluded; associations separated for men (N = 35) and women (N = 70)

		

FORCED VITAL CAPACITY
	Ultrafine particles
MEN‡
	Ultrafine particles
WOMEN

	
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	38.46 ± 56.92
	0.499
	1.95 ± 23.64
	0.934

	Residential Outdoor
	80.91 ± 73.95
	0.288
	10.03 ± 28.33
	0.724

	Personal Mean
	-86.33 ± 54.76
	0.115
	1.57 ± 12.91
	0.903

	Personal Median
	-25.58 ± 43.76
	0.559
	-6.09 ± 24.63
	0.805

	Dose
	-133.72 ± 71.81
	0.063*
	-2.99 ± 11.89
	0.802

	FORCED EXPIRATORY VOLUME in 1s
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	31.97 ± 46.12
	0.488
	-18.95 ± 15.99
	0.237

	Residential Outdoor
	63.21 ± 72.09
	0.392
	4.58 ± 23.28
	0.844

	Personal Mean
	-124.32 ± 45.12
	0.006**
	2.00 ± 10.22
	0.846

	Personal Median
	-22.44 ± 36.50
	0.539
	-11.76 ± 18.84
	0.533

	Dose
	-96.46 ± 68.12
	0.156
	-4.07 ± 9.34
	0.662

	PEAK EXPIRATORY FLOW
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	-3.09 ± 227.07
	0.989
	59.01 ± 66.89
	0.378

	Residential Outdoor
	498.86 ± 224.27
	0.039**
	87.63 ± 63.41
	0.167

	Personal Mean
	-132.02 ± 196.31
	0.502
	-9.35 ± 30.44
	0.759

	Personal Median
	86.94 ± 193.44
	0.653
	91.62 ± 65.90
	0.164

	Dose
	-6.58 ± 271.71
	0.981
	-19.82 ± 28.96
	0.496

	FORCED EXPIRATORY FLOW at 25%-75%
	β ± SE
	p-value
	β ± SE
	p-value

	Central Site
	-54.29 ± 93.24
	0.560
	-47.37 ± 68.05
	0.486

	Residential Outdoor
	72.40 ± 110.23
	0.520
	-10.25 ± 70.70
	0.885

	Personal Mean
	-136.91 ± 74.01
	0.064*
	1.64 ± 32.66
	0.960

	Personal Median
	-145.63 ± 69.21
	0.035**
	-69.32± 69.69
	0.321

	Dose
	-89.47 ± 97.43
	0.359
	-9.79 ± 30.82
	0.751




	Regression slope (β) ± standard error (SE)and significance level (p-value) for the association between the exposure component and lung function (in ml or ml/sec). ).  β and SE are multiplied by Interquartile Range (IQR) per exposure component. Values are determined by meta-analysis of β and SE in Basel, the Netherlands and Turin. Models are corrected for personal, temporal, and meteorological parameters. * p < 0.1; ** p < 0.05 
IQR for Central site, Residential outdoor, Personal mean, Personal median, and Dose were: 6290, 10939, 11481, 4160, and 3235*106 for UFP for men and 4690, 7324, 10672, 3828, and 2581*106 for UFP for women.
‡ Due to limited number of male subjects in the Netherlands, associations could not be determined for this area. Presented associations are based on data from Basel and Turin - Residential outdoor UFP is Basel only (N=23).
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