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eAppendix 1: Description of study design, population and lung function measurements
Study designs and study populations

BAMSE (Stockholm County, Sweden)
For the BAMSE birth cohort study, between February 1994 and November 1996, 4089 newborn infants were recruited from Child Health Centers. The study population comprised 75% of all eligible children born in 4 predefined areas of central and north-western parts of Stockholm, representing urban and suburban environments.
GINI (Munich and Wesel, Germany)
For the GINIplus birth cohort study, a total of 5991 newborns were recruited across the two German cities of Munich (2949 children) and Wesel (3042 children) from 1995 to 1998. Children with a family history of allergy (N=2252) had the opportunity to participate in a prospective, double-blinded nutritional intervention aimed at assessing the effect of different baby formulas on allergy development. Children without a family history of allergy (or those who declined to participate in the intervention) were assigned to the non-intervention group (N=3739).
LISA (Wesel, Germany)
For the LISAplus birth cohort study, neonates were recruited from four German cities of Munich, Wesel, Leipzig and Bad Honnef, Munich (West Germany) and Leipzig (East Germany). Recruitment took place in obstetric clinics shortly after birth. From December 1997 to January 1999, the target population of the study was defined as newborns from parents who were born in Germany and have German nationality. Neonates fulfilling at least one of the following criteria were excluded from the study: premature birth (maturity at <37 gestational weeks); low birth weight (<2500 g); congenital malformation; symptomatic intensive medical care during the neonatal period; immune-related diseases of the mother, such as autoimmune disorders; diabetes; hepatitis B; long-term medication use; or abuse of drugs or alcohol. The current analysis is limited to children born in Wesel. 

MAAS (Manchester, UK)
The MAAS study is an unselected, prospective population-based birth cohort study specifically designed to determine risk factors for the development of asthma and allergies. Recruitment took place in antenatal clinics of two hospitals, South Manchester University Hospitals NHS Foundation Trust (Wythenshawe) and Stepping Hill Hospital, between October 1995 and July 1997. During recruitment both parents completed a screening questionnaire on their history of asthma and allergic diseases and smoking habits and underwent skin prick tests. Based on parental allergic status children were assigned to high, medium or low risk groups. Families in the high risk group without pets were invited to participate in an intervention study. The intervention study involved stringent environmental controls to study the effects of allergen exposure on the development of asthma and allergies. The intervention group comprised 145 children, while the remainder of the cohort was treated as an observational cohort.

PIAMA (The Netherlands)
For the PIAMA birth cohort study, pregnant women were recruited in 1996-1997 during their second trimester of pregnancy from a series of communities in the North, West, and Centre of The Netherlands. Non-allergic pregnant women were invited to participate in a “natural history” study arm. Pregnant women identified as allergic through a validated screening questionnaire were primarily allocated to an intervention arm with a random subset allocated to the natural history arm. The intervention involved the use of mite-impermeable mattress and pillow covers.

Lung function measurements 
Diagram of the study population at baseline, 6/8-year follow-up and for this analysis
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a FEV0.5 for the German cohorts; b Of those children for who successful lung function measurements were available; c Of those children for who successful lung function measurements and ESCAPE exposure estimates were available.
BAMSE (Stockholm County, Sweden)
In the BAMSE cohort, at eight years the children were invited to a clinical examination including lung function testing, in which 2,630 children participated.  Peak expiratory flow was measured using the normal-range Ferraris Peak Flow Meter ® (Ferraris Medical Limited, London, UK). The highest obtained peak expiratory flow value from several successive attempts was used for analysis, provided that the child´s effort was coded as being maximal by the test leader, and that the two highest readings were reproducible (within 15% of each other). Maximum expiratory flow volume (MEFV) tests were performed using a spirometer (2200 Pulmonary Function Laboratory; Sensormedics, Anaheim, CA, USA). All children performed several MEFV measurements sitting, using a nose clip. The highest values of forced vital capacity and forced expiratory volume in 1 sec were extracted and used for analysis, provided that the child´s effort was coded as being maximal by the test leader, the MEFV curve passed visual quality inspection, and that the two highest readings were reproducible according to ATS/ERS criteria.1 Body weight and height were measured during clinical examination by trained  test leaders. Body weight was measured with electronic calibrated equipment to the nearest 0.1 kg, while the children wore all clothes except outdoor clothes and thick sweaters. The children’s height was measured to the nearest 0.1 cm. 

GINI South (Munich, Germany)
In the GINI South cohort, at age six years, 762 children participated in a medical examination which included pulmonary function testing. From all participants, 1-5 forced expiration maneuvers following deep inspiration were recorded with a pneumotachograph from Jaeger (Viasys). Specifically, forced vital capacity, forced expiratory volume in one 0.5 seconds, in 0.75 seconds, and in one second,  peak expiratory flow and mid expiratory flows were measured in sitting position after at least 15 minutes of rest, while wearing a nose clip, by trained personnel, in line with the ATS/ERS guidelines.1 For each child, the aim was to get at least three acceptable manoeuvres, however a maximum of 8 attempts were allowed. The data underwent visual inspection and acceptable curves were assessed according to ATS/ERS guidelines. After the application of these quality controls, 546 peak expiratory flow, 497 forced expiratory volume in the first 0.75 second, and 659 forced expiratory volume in the first half second measurements were deemed acceptable for use and are included in this analysis. Body weight and height were measured during the medical examination and were performed by trained research staff using calibrated measuring equipment. Body weight was measured to the nearest gram and height to the nearest centimetre (no decimals). All anthropometric variables were measured while the child was wearing light clothing and no shoes.

GINI/LISA North (Wesel, Germany)
In the GIN/LISA North cohort, at age six years, 987 children (875 GINI, 112 LISA,) participated in a medical examination which included pulmonary function testing. From all participants, 1-5 forced expiration maneuvers following deep inspiration were recorded with a pneumotachograph from Jaeger (Viasys). Specifically, forced vital capacity, forced expiratory volume in the first half second, forced expiratory volume in the first 0.75 seconds, forced expiratory volume in the first second, peak expiratory flow and mid expiratory flows were measured in sitting position after at least 15 minutes of rest, while wearing a nose clip, by trained personnel, in line with the ATS/ERS guidelines.1 For each child, the aim was to get at least three acceptable manoeuvres, however a maximum of 8 attempts were allowed. The data underwent visual inspection and acceptable curves were assessed according to ATS/ERS guidelines. After the application of these quality controls, 781 (703 GINI, 78 LISA,) peak expiratory flow, 859 (766 GINI, 93 LISA,) forced expiratory volume in the first 0.75 seconds, and 968 (862 GINI, 106 LISA,) forced expiratory volume in the first half second measurements were deemed acceptable for use and are included in this analysis. Body weight and height were measured during the medical examination and were performed by trained research staff using calibrated measuring equipment. Body weight was measured to the nearest gram and height to the nearest centimetre (no decimals). All anthropometric variables were measured while the child was wearing light clothing and no shoes.
MAAS (Manchester, UK)
In the MAAS cohort, at age eight years all children were invited for a clinical follow up visit. The clinical follow up visit included amongst others a nurse administered a respiratory questionnaire based on the International Study of Asthma and Allergies in Childhood (ISAAC) and measurements of lung function. All children were asymptomatic at the time of assessment of lung function.  Dynamic lung volumes were measured using a pneumotachograph based spirometer and incentive animation software (Jaeger, Germany), according to the American Thoracic Society guidelines. All measurements were made in a standing position without a nose-clip.  The child was asked to inhale as deeply as possible i.e. to total lung capacity (TLC), then instructed to perform a forced expiration, through a mouthpiece, as hard and as fast as possible until no further gas could be exhaled i.e. to residual volume (RV).  The test was repeated at intervals of 30 seconds until 3 technically acceptable traces were obtained and the highest forced expiratory volume in the first second, forced vital capacity and forced expiratory volume in the first 0.75 seconds were recorded. Body weight and height were measured during the clinical follow up by trained research staff using calibrated measuring equipment.

PIAMA (The Netherlands)
In the PIAMA cohort, at age eight years, all children of allergic mothers and a random sample of children of non-allergic mothers were invited for a medical examination including pulmonary function testing (N = 1,552). In total, 1,132 children responded with a visit to one of the study hospitals. A Jaeger pneumotachograph (Viasys Healthcare, USA) was used for pulmonary function testing. The machines were calibrated on every medical examinations took place. Forced vital capacity, force expiratory volume in the first second, peak expiratory flow and mid expiratory flows were measured in sitting position, while wearing a nose clip, by trained personnel, according to the ATS/ERS guidelines.1 For each child, at least three acceptable manoeuvres had to be obtained. Body weight and height were measured during the medical examination were performed by trained research staff using calibrated measuring equipment. Body weight was measured at the nearest 0.1kg and height (cm) was measured at one decimal. All anthropometric variables were measured while the children were only wearing underwear.

Definition of asthma

Asthma at the time of lung function measurements was defined as at least two positive answers to the questions in the 6-year (GINI and LISA) or 8-year questionnaire (BAMSE, PIAMA and MAAS): “Has a doctor ever diagnosed asthma in your child?”, “Has your child had wheezing or whistling in the chest in the last 12 months?, “Has your child been prescribed asthma medication during the last 12 months?”.
Definition of allergic sensitization

In the BAMSE cohort, blood samples collected at the age of 8 years were analyzed for allergen-specific serum IgE to a mix of common inhalant allergens Phadiatop® (birch, timothy, mugwort, cat, dog, horse, Cladosporium herbarum and house dust mite (Dermatophagoides pteronyssinus)) and a mix of common food allergens fx5 (cow’s milk, egg white, soy bean, peanut, cod fish and wheat) with the ImmunoCAP System (Thermo Fisher/Phadia AB, Uppsala, Sweden).
In the GINI and LISA cohorts (North and South), blood samples collected at the age of 6 years were analyzed for allergen-specific serum IgE to common  inhalant  (birth, timothy, mugwort, cat, dog, Cladosporium herbarum, house dust mite (dermatophagoides pteronyssinus)) and food allergens (cow’s milk, egg white, soy bean, peanut, cod fish, rye and wheat) with the CAP-RAST FEIA system (Pharmacia Diagnostics, Freiburg, Germany).

In the MAAS cohort, blood samples collected at the age of 8 years were analyzed for allergen-specific serum IgE to common  inhalant (Gx1 mixed grasses, cat, dog, house mite) and food allergens (egg, milk, peanut) with the ImmunoCAP System (Thermo Fisher/Phadia AB, Uppsala, Sweden).

In the PIAMA cohort, blood samples collected at the age of 8 years were analyzed for allergen-specific serum IgE to common inhalant (birch, Dactylis glomerata, cat, dog, Alternaria alternata, house dust mite (Dermatophagoides pteronyssinus)) and food allergens (egg, milk) with the radioallergosorbent test-like method used at the Sanquin Laboratories (Amsterdam, The Netherlands).

Allergic sensitization was defined as specific IgE antibodies of ≥ 0.35 kUA/L for any allergen tested.
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eTable 1: Table showing the Leave-One-Out Cross-Validated R2 (R2LOOCV) and Root Mean Square Error  (RMSE) of the LUR models used for exposure estimation

	Exposure 
	BAMSE, Stockholm County
	GINI/LISA

South, Munich
	GINI/LISA

North, Wesel
	MAAS, Manchester
	PIAMA, The Netherlands

	
	R2LOOCV (RMSE)
	R2LOOCV (RMSE)
	R2LOOCV (RMSE)
	R2LOOCV (RMSE)
	R2LOOCV (RMSE)

	Cu
	PM2.5
	0.61 (1.83)
	0.76 (1.53)
	0.90 (0.87)
	0.60 (0.86)
	0.81 (1.15)

	
	PM10
	0.84 (6.05)
	0.71 (11.36)
	0.92 (3.83)
	0.87 (1.91)
	0.71 (7.38)

	Fe
	PM2.5
	0.90 (24.49)
	0.84 (29.16)
	0.62 (41.27)
	0.62 (16.52)
	0.73 (32.44)

	
	PM10
	0.68 (277.16)
	0.82 (219.07)
	0.85 (137.19)
	0.79 (67.48)
	0.70 (187.70)

	K
	PM2.5
	0.55 (18.39)
	0.38 (17.79)
	 NA
	 NA
	0.25 (18.85)

	
	PM10
	0.76 (82.70)
	0.63 (22.06)
	0.14 (50.68)
	0.01 (23.82)
	0.45 (27.60)

	Ni
	PM2.5
	 NA
	0.50 (0.14)
	0.20 (0.75)
	0.32 (0.19)
	0.72 (0.54)

	
	PM10
	0.81 (0.27)
	0.06 (0.58)
	0.11 (2.15)
	0.49 (0.22)
	0.73 (0.69)

	S
	PM2.5
	0.24 (28.31)
	0.70 (30.04)
	0.50 (74.27)
	0.32 (40.73)
	0.27 (110.51)

	
	PM10
	0.18 (45.22)
	0.37 (47.04)
	0.55 (86.73)
	0.54 (44.62)
	0.39 (99.54)

	Si
	PM2.5
	0.65 (69.06)
	0.55 (12.90)
	0.40 (32.89)
	0.47 (10.91)
	0.39 (39.09)

	
	PM10
	0.77 (400.05)
	0.64 (68.75)
	0.70 (112.98)
	0.67 (60.76)
	0.26 (203.91)

	V
	PM2.5
	0.07 (0.48)
	 NA
	0.48 (0.14)
	0.26 (0.26)
	0.63 (1.16)

	
	PM10
	0.70 (0.49)
	0.04 (0.17)
	0.52 (0.30)
	0.36 (0.22)
	0.67 (1.25)

	Zn
	PM2.5
	0.24 (2.26)
	0.53 (2.79)
	0.58 (5.18)
	0.63 (1.82)
	0.58 (11.19)

	
	PM10
	0.87 (3.62)
	0.65 (7.37)
	0.5 (10.99)
	0.58 (3.38)
	0.57 (16.95)


Grey cells indicate low cross-validated (<0.50) R2’s; NA = no model possible, see also section 2.2; RMSE in ng/m³.

eFigure 1: Pearson correlations (R) between elements and PM mass for cohort estimates and measured concentrations.
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eTable 2A: Pearson correlations between pollution estimates for the Stockholm County cohort (BAMSE, N=1808). 

	
	 NO2
	 PM2.5
	 PM2.5 abs
	 PM10
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn

	
	
	
	
	
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10

	NO2
	1.00
	0.71
	0.91
	0.54
	0.69
	0.61
	0.63
	0.89
	0.38
	0.54
	 
	0.61
	0.68
	0.79
	0.46
	0.56
	0.30
	0.52
	0.64
	0.69

	PM2.5
	0.71
	1.00
	0.88
	0.50
	0.71
	0.51
	0.69
	0.75
	0.33
	0.49
	 
	0.65
	0.53
	0.67
	0.44
	0.51
	0.29
	0.58
	0.52
	0.77

	PM2.5 abs
	0.91
	0.88
	1.00
	0.60
	0.75
	0.64
	0.66
	0.92
	0.37
	0.60
	 
	0.67
	0.71
	0.81
	0.53
	0.62
	0.33
	0.60
	0.66
	0.83

	 PM10
	0.54
	0.50
	0.60
	1.00
	0.40
	0.26
	0.33
	0.66
	0.87
	1.00
	 
	0.13
	0.61
	0.43
	0.89
	1.00
	0.77
	0.76
	0.55
	0.55

	Cu
	PM2.5
	0.69
	0.71
	0.75
	0.40
	1.00
	0.63
	0.82
	0.75
	0.20
	0.39
	 
	0.72
	0.47
	0.70
	0.36
	0.41
	0.16
	0.48
	0.77
	0.90

	 
	PM10
	0.61
	0.51
	0.64
	0.26
	0.63
	1.00
	0.59
	0.62
	0.08
	0.25
	 
	0.82
	0.39
	0.63
	0.26
	0.27
	-0.01
	0.34
	0.53
	0.62

	Fe
	PM2.5
	0.63
	0.69
	0.66
	0.33
	0.82
	0.59
	1.00
	0.65
	0.16
	0.32
	 
	0.81
	0.41
	0.62
	0.31
	0.34
	0.07
	0.65
	0.60
	0.78

	 
	PM10
	0.89
	0.75
	0.92
	0.66
	0.75
	0.62
	0.65
	1.00
	0.35
	0.65
	 
	0.61
	0.75
	0.79
	0.57
	0.68
	0.30
	0.65
	0.73
	0.87

	K
	PM2.5
	0.38
	0.33
	0.37
	0.87
	0.20
	0.08
	0.16
	0.35
	1.00
	0.88
	 
	-0.04
	0.33
	0.26
	0.77
	0.85
	0.89
	0.60
	0.30
	0.27

	 
	PM10
	0.54
	0.49
	0.60
	1.00
	0.39
	0.25
	0.32
	0.65
	0.88
	1.00
	 
	0.12
	0.60
	0.43
	0.89
	1.00
	0.78
	0.76
	0.53
	0.53

	Ni
	PM2.5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	PM10
	0.61
	0.65
	0.67
	0.13
	0.72
	0.82
	0.81
	0.61
	-0.04
	0.12
	 
	1.00
	0.35
	0.67
	0.14
	0.14
	-0.12
	0.42
	0.45
	0.70

	S
	PM2.5
	0.68
	0.53
	0.71
	0.61
	0.47
	0.39
	0.41
	0.75
	0.33
	0.60
	 
	0.35
	1.00
	0.52
	0.52
	0.62
	0.28
	0.53
	0.56
	0.62

	 
	PM10
	0.79
	0.67
	0.81
	0.43
	0.70
	0.63
	0.62
	0.79
	0.26
	0.43
	 
	0.67
	0.52
	1.00
	0.37
	0.44
	0.25
	0.50
	0.63
	0.70

	Si
	PM2.5
	0.46
	0.44
	0.53
	0.89
	0.36
	0.26
	0.31
	0.57
	0.77
	0.89
	 
	0.14
	0.52
	0.37
	1.00
	0.89
	0.61
	0.68
	0.47
	0.49

	 
	PM10
	0.56
	0.51
	0.62
	1.00
	0.41
	0.27
	0.34
	0.68
	0.85
	1.00
	 
	0.14
	0.62
	0.44
	0.89
	1.00
	0.75
	0.77
	0.56
	0.56

	V
	PM2.5
	0.30
	0.29
	0.33
	0.77
	0.16
	-0.01
	0.07
	0.30
	0.89
	0.78
	 
	-0.12
	0.28
	0.25
	0.61
	0.75
	1.00
	0.50
	0.23
	0.20

	 
	PM10
	0.52
	0.58
	0.60
	0.76
	0.48
	0.34
	0.65
	0.65
	0.60
	0.76
	 
	0.42
	0.53
	0.50
	0.68
	0.77
	0.50
	1.00
	0.52
	0.60

	Zn
	PM2.5
	0.64
	0.52
	0.66
	0.55
	0.77
	0.53
	0.60
	0.73
	0.30
	0.53
	 
	0.45
	0.56
	0.63
	0.47
	0.56
	0.23
	0.52
	1.00
	0.66

	 
	PM10
	0.69
	0.77
	0.83
	0.55
	0.90
	0.62
	0.78
	0.87
	0.27
	0.53
	 
	0.70
	0.62
	0.70
	0.49
	0.56
	0.20
	0.60
	0.66
	1.00


eTable 2B: Pearson correlations between pollution estimates for the Munich cohort (GINI South, N=600).  

	 

 

 

 
	 NO2
	PM2.5
	 PM2.5 abs
	 PM10
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn

	
	
	
	
	
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10

	 NO2
	1.00
	0.40
	0.67
	0.63
	0.42
	0.50
	0.05
	0.04
	-0.01
	-0.02
	0.07
	0.08
	-0.05
	0.32
	0.52
	0.05
	 
	-0.11
	0.26
	0.36

	PM2.5
	0.40
	1.00
	0.55
	0.46
	-0.01
	-0.10
	0.07
	0.08
	0.01
	-0.03
	0.10
	0.08
	0.16
	0.04
	0.34
	0.10
	 
	0.12
	0.21
	0.20

	PM2.5 abs
	0.67
	0.55
	1.00
	0.68
	0.19
	0.18
	0.08
	0.08
	-0.01
	0.01
	0.07
	0.08
	0.02
	0.11
	0.19
	0.08
	 
	0.00
	0.12
	0.36

	PM10
	0.63
	0.46
	0.68
	1.00
	0.15
	0.15
	0.02
	0.02
	0.02
	-0.01
	0.06
	0.05
	0.06
	0.14
	0.29
	0.03
	 
	0.02
	0.16
	0.20

	Cu
	PM2.5
	0.42
	-0.01
	0.19
	0.15
	1.00
	0.79
	0.54
	0.53
	-0.08
	-0.01
	0.39
	0.74
	0.18
	0.05
	0.54
	0.45
	 
	-0.14
	0.09
	0.49

	 
	PM10
	0.50
	-0.10
	0.18
	0.15
	0.79
	1.00
	0.34
	0.36
	0.12
	0.18
	0.29
	0.40
	-0.05
	0.29
	0.41
	0.22
	 
	-0.20
	0.21
	0.53

	Fe
	PM2.5
	0.05
	0.07
	0.08
	0.02
	0.54
	0.34
	1.00
	0.93
	-0.41
	-0.37
	0.67
	0.74
	0.18
	-0.48
	0.61
	0.85
	 
	0.01
	-0.14
	0.32

	 
	PM10
	0.04
	0.08
	0.08
	0.02
	0.53
	0.36
	0.93
	1.00
	-0.40
	-0.33
	0.59
	0.71
	0.16
	-0.47
	0.57
	0.94
	 
	0.01
	-0.17
	0.34

	K
	PM2.5
	-0.01
	0.01
	-0.01
	0.02
	-0.08
	0.12
	-0.41
	-0.40
	1.00
	0.80
	0.19
	-0.23
	0.35
	0.61
	-0.25
	-0.50
	 
	-0.02
	0.55
	0.20

	 
	PM10
	-0.02
	-0.03
	0.01
	-0.01
	-0.01
	0.18
	-0.37
	-0.33
	0.80
	1.00
	-0.17
	-0.14
	0.04
	0.67
	-0.26
	-0.48
	 
	0.00
	0.62
	0.28

	Ni
	PM2.5
	0.07
	0.10
	0.07
	0.06
	0.39
	0.29
	0.67
	0.59
	0.19
	-0.17
	1.00
	0.45
	0.61
	-0.25
	0.42
	0.50
	 
	-0.01
	0.02
	0.30

	 
	PM10
	0.08
	0.08
	0.08
	0.05
	0.74
	0.40
	0.74
	0.71
	-0.23
	-0.14
	0.45
	1.00
	0.24
	-0.29
	0.52
	0.66
	 
	-0.02
	-0.02
	0.41

	S
	PM2.5
	-0.05
	0.16
	0.02
	0.06
	0.18
	-0.05
	0.18
	0.16
	0.35
	0.04
	0.61
	0.24
	1.00
	-0.06
	0.20
	0.12
	 
	0.34
	0.20
	0.11

	 
	PM10
	0.32
	0.04
	0.11
	0.14
	0.05
	0.29
	-0.48
	-0.47
	0.61
	0.67
	-0.25
	-0.29
	-0.06
	1.00
	-0.09
	-0.54
	 
	-0.01
	0.48
	0.19

	Si
	PM2.5
	0.52
	0.34
	0.19
	0.29
	0.54
	0.41
	0.61
	0.57
	-0.25
	-0.26
	0.42
	0.52
	0.20
	-0.09
	1.00
	0.57
	 
	0.07
	0.17
	0.38

	 
	PM10
	0.05
	0.10
	0.08
	0.03
	0.45
	0.22
	0.85
	0.94
	-0.50
	-0.48
	0.50
	0.66
	0.12
	-0.54
	0.57
	1.00
	 
	0.02
	-0.24
	0.26

	V
	PM2.5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	PM10
	-0.11
	0.12
	0.00
	0.02
	-0.14
	-0.20
	0.01
	0.01
	-0.02
	0.00
	-0.01
	-0.02
	0.34
	-0.01
	0.07
	0.02
	 
	1.00
	0.04
	-0.10

	Zn
	PM2.5
	0.26
	0.21
	0.12
	0.16
	0.09
	0.21
	-0.14
	-0.17
	0.55
	0.62
	0.02
	-0.02
	0.20
	0.48
	0.17
	-0.24
	 
	0.04
	1.00
	0.51

	 
	PM10
	0.36
	0.20
	0.36
	0.20
	0.49
	0.53
	0.32
	0.34
	0.20
	0.28
	0.30
	0.41
	0.11
	0.19
	0.38
	0.26
	 
	-0.10
	0.51
	1.00


eTable 2C: Pearson correlations between pollution estimates for the Wesel cohort (GINI/LISA North, N=851). 

	 

 

 

 
	 NO2
	 PM2.5
	PM2.5 abs
	 PM10
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn

	
	
	
	
	
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10

	NO2
	1.00
	0.68
	0.79
	0.68
	0.53
	0.71
	0.65
	0.62
	 
	0.68
	0.46
	0.46
	0.69
	0.74
	0.33
	0.43
	0.56
	0.53
	0.56
	0.28

	PM2.5
	0.68
	1.00
	0.64
	0.77
	0.61
	0.62
	0.47
	0.71
	 
	0.71
	0.52
	0.52
	0.62
	0.73
	0.02
	0.14
	0.33
	0.61
	0.64
	0.02

	PM2.5 abs
	0.79
	0.64
	1.00
	0.78
	0.56
	0.83
	0.76
	0.77
	 
	0.59
	0.57
	0.57
	0.69
	0.60
	0.39
	0.32
	0.62
	0.31
	0.66
	0.36

	 PM10
	0.68
	0.77
	0.78
	1.00
	0.45
	0.68
	0.50
	0.90
	 
	0.55
	0.86
	0.86
	0.83
	0.65
	0.39
	0.38
	0.29
	0.46
	0.81
	0.27

	Cu
	PM2.5
	0.53
	0.61
	0.56
	0.45
	1.00
	0.65
	0.73
	0.52
	 
	0.48
	0.19
	0.19
	0.38
	0.52
	0.02
	0.13
	0.49
	0.38
	0.39
	0.17

	 
	PM10
	0.71
	0.62
	0.83
	0.68
	0.65
	1.00
	0.72
	0.70
	 
	0.62
	0.42
	0.42
	0.54
	0.68
	0.32
	0.32
	0.58
	0.31
	0.53
	0.30

	Fe
	PM2.5
	0.65
	0.47
	0.76
	0.50
	0.73
	0.72
	1.00
	0.59
	 
	0.57
	0.29
	0.29
	0.44
	0.54
	0.33
	0.30
	0.66
	0.24
	0.48
	0.40

	 
	PM10
	0.62
	0.71
	0.77
	0.90
	0.52
	0.70
	0.59
	1.00
	 
	0.56
	0.75
	0.75
	0.73
	0.63
	0.34
	0.32
	0.40
	0.37
	0.86
	0.25

	K
	PM2.5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	PM10
	0.68
	0.71
	0.59
	0.55
	0.48
	0.62
	0.57
	0.56
	 
	1.00
	0.30
	0.30
	0.42
	0.80
	0.39
	0.33
	0.39
	0.34
	0.48
	0.28

	Ni
	PM2.5
	0.46
	0.52
	0.57
	0.86
	0.19
	0.42
	0.29
	0.75
	 
	0.30
	1.00
	1.00
	0.77
	0.37
	0.40
	0.38
	0.10
	0.36
	0.79
	0.23

	 
	PM10
	0.46
	0.52
	0.57
	0.86
	0.19
	0.42
	0.29
	0.75
	 
	0.30
	1.00
	1.00
	0.77
	0.37
	0.40
	0.38
	0.10
	0.36
	0.79
	0.23

	S
	PM2.5
	0.69
	0.62
	0.69
	0.83
	0.38
	0.54
	0.44
	0.73
	 
	0.42
	0.77
	0.77
	1.00
	0.51
	0.32
	0.33
	0.30
	0.47
	0.72
	0.24

	 
	PM10
	0.74
	0.73
	0.60
	0.65
	0.52
	0.68
	0.54
	0.63
	 
	0.80
	0.37
	0.37
	0.51
	1.00
	0.35
	0.39
	0.46
	0.43
	0.51
	0.25

	Si
	PM2.5
	0.33
	0.02
	0.39
	0.39
	0.02
	0.32
	0.33
	0.34
	 
	0.39
	0.40
	0.40
	0.32
	0.35
	1.00
	0.65
	0.11
	-0.08
	0.31
	0.70

	 
	PM10
	0.43
	0.14
	0.32
	0.38
	0.13
	0.32
	0.30
	0.32
	 
	0.33
	0.38
	0.38
	0.33
	0.39
	0.65
	1.00
	0.21
	0.17
	0.32
	0.43

	V
	PM2.5
	0.56
	0.33
	0.62
	0.29
	0.49
	0.58
	0.66
	0.40
	 
	0.39
	0.10
	0.10
	0.30
	0.46
	0.11
	0.21
	1.00
	0.20
	0.37
	0.21

	 
	PM10
	0.53
	0.61
	0.31
	0.46
	0.38
	0.31
	0.24
	0.37
	 
	0.34
	0.36
	0.36
	0.47
	0.43
	-0.08
	0.17
	0.20
	1.00
	0.42
	-0.10

	Zn
	PM2.5
	0.56
	0.64
	0.66
	0.81
	0.39
	0.53
	0.48
	0.86
	 
	0.48
	0.79
	0.79
	0.72
	0.51
	0.31
	0.32
	0.37
	0.42
	1.00
	0.22

	 
	PM10
	0.28
	0.02
	0.36
	0.27
	0.17
	0.30
	0.40
	0.25
	 
	0.28
	0.23
	0.23
	0.24
	0.25
	0.70
	0.43
	0.21
	-0.10
	0.22
	1.00


eTable 2D: Pearson correlations between pollution estimates for the Manchester cohort (MAAS, N=500).
	 

 

 

 
	 NO2
	 PM2.5
	 PM2.5 abs
	PM10
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn

	
	
	
	
	
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10

	 NO2
	1.00
	0.31
	0.44
	0.35
	0.22
	0.52
	0.31
	0.46
	 
	0.53
	0.43
	0.30
	-0.01
	0.01
	0.26
	0.32
	0.41
	0.35
	0.71
	0.55

	 PM2.5
	0.31
	1.00
	0.11
	0.24
	0.04
	0.26
	0.19
	0.38
	 
	0.21
	0.04
	0.00
	-0.08
	-0.04
	0.18
	0.19
	0.15
	0.04
	0.10
	0.17

	 PM2.5 abs
	0.44
	0.11
	1.00
	0.47
	0.07
	0.20
	0.25
	0.24
	 
	0.36
	0.28
	0.07
	0.20
	0.14
	0.19
	0.22
	0.27
	0.26
	0.24
	0.36

	 PM10
	0.35
	0.24
	0.47
	1.00
	0.04
	0.39
	0.53
	0.51
	 
	0.43
	0.12
	0.09
	0.23
	0.21
	0.50
	0.53
	0.23
	0.23
	0.15
	0.40

	Cu
	PM2.5
	0.22
	0.04
	0.07
	0.04
	1.00
	0.29
	-0.03
	0.04
	 
	0.14
	0.32
	0.44
	0.02
	-0.04
	-0.06
	0.04
	0.29
	0.17
	0.46
	0.34

	 
	PM10
	0.52
	0.26
	0.20
	0.39
	0.29
	1.00
	0.69
	0.81
	 
	0.33
	0.37
	0.62
	0.29
	-0.02
	0.66
	0.62
	0.31
	-0.04
	0.49
	0.58

	Fe
	PM2.5
	0.31
	0.19
	0.25
	0.53
	-0.03
	0.69
	1.00
	0.93
	 
	0.31
	0.19
	0.16
	0.44
	0.23
	0.97
	0.92
	0.15
	0.02
	0.10
	0.33

	 
	PM10
	0.46
	0.38
	0.24
	0.51
	0.04
	0.81
	0.93
	1.00
	 
	0.32
	0.22
	0.27
	0.37
	0.15
	0.93
	0.88
	0.21
	-0.01
	0.27
	0.39

	K
	PM2.5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	PM10
	0.53
	0.21
	0.36
	0.43
	0.14
	0.33
	0.31
	0.32
	 
	1.00
	0.18
	0.17
	0.15
	0.20
	0.22
	0.27
	0.55
	0.45
	0.32
	0.89

	Ni
	PM2.5
	0.43
	0.04
	0.28
	0.12
	0.32
	0.37
	0.19
	0.22
	 
	0.18
	1.00
	0.62
	0.17
	0.05
	0.16
	0.21
	0.56
	0.22
	0.39
	0.34

	 
	PM10
	0.30
	0.00
	0.07
	0.09
	0.44
	0.62
	0.16
	0.27
	 
	0.17
	0.62
	1.00
	0.21
	-0.10
	0.12
	0.11
	0.60
	-0.05
	0.41
	0.52

	S
	PM2.5
	-0.01
	-0.08
	0.20
	0.23
	0.02
	0.29
	0.44
	0.37
	 
	0.15
	0.17
	0.21
	1.00
	0.66
	0.41
	0.37
	0.12
	-0.02
	-0.07
	0.27

	 
	PM10
	0.01
	-0.04
	0.14
	0.21
	-0.04
	-0.02
	0.23
	0.15
	 
	0.20
	0.05
	-0.10
	0.66
	1.00
	0.23
	0.38
	0.13
	0.54
	0.02
	0.12

	Si
	PM2.5
	0.26
	0.18
	0.19
	0.50
	-0.06
	0.66
	0.97
	0.93
	 
	0.22
	0.16
	0.12
	0.41
	0.23
	1.00
	0.95
	0.08
	-0.02
	0.06
	0.23

	 
	PM10
	0.32
	0.19
	0.22
	0.53
	0.04
	0.62
	0.92
	0.88
	 
	0.27
	0.21
	0.11
	0.37
	0.38
	0.95
	1.00
	0.14
	0.22
	0.20
	0.25

	V
	PM2.5
	0.41
	0.15
	0.27
	0.23
	0.29
	0.31
	0.15
	0.21
	 
	0.55
	0.56
	0.60
	0.12
	0.13
	0.08
	0.14
	1.00
	0.46
	0.33
	0.62

	 
	PM10
	0.35
	0.04
	0.26
	0.23
	0.17
	-0.04
	0.02
	-0.01
	 
	0.45
	0.22
	-0.05
	-0.02
	0.54
	-0.02
	0.22
	0.46
	1.00
	0.36
	0.32

	Zn
	PM2.5
	0.71
	0.10
	0.24
	0.15
	0.46
	0.49
	0.10
	0.27
	 
	0.32
	0.39
	0.41
	-0.07
	0.02
	0.06
	0.20
	0.33
	0.36
	1.00
	0.44

	 
	PM10
	0.55
	0.17
	0.36
	0.40
	0.34
	0.58
	0.33
	0.39
	 
	0.89
	0.34
	0.52
	0.27
	0.12
	0.23
	0.25
	0.62
	0.32
	0.44
	1.00


eTable 2E: Pearson correlations between pollution estimates for the Dutch cohort (PIAMA, N=900).

	 

 

 

 
	 NO2
	 PM2.5
	 PM2.5 abs
	 PM10
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn

	
	
	
	
	
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10
	PM2.5
	PM10

	NO2
	1.00
	0.75
	0.92
	0.79
	0.90
	0.58
	0.91
	0.77
	0.32
	0.66
	0.76
	0.82
	0.83
	0.71
	0.75
	0.78
	0.74
	0.74
	0.13
	0.34

	PM2.5
	0.75
	1.00
	0.86
	0.64
	0.82
	0.37
	0.76
	0.51
	0.50
	0.46
	0.62
	0.66
	0.85
	0.66
	0.73
	0.51
	0.58
	0.58
	0.46
	0.52

	PM2.5 abs
	0.92
	0.86
	1.00
	0.89
	0.90
	0.48
	0.89
	0.76
	0.46
	0.66
	0.68
	0.74
	0.79
	0.66
	0.73
	0.81
	0.65
	0.65
	0.27
	0.47

	 PM10
	0.79
	0.64
	0.89
	1.00
	0.68
	0.47
	0.68
	0.85
	0.45
	0.75
	0.48
	0.58
	0.49
	0.46
	0.43
	0.91
	0.48
	0.48
	0.16
	0.44

	Cu
	PM2.5
	0.90
	0.82
	0.90
	0.68
	1.00
	0.47
	0.98
	0.62
	0.23
	0.48
	0.85
	0.86
	0.90
	0.79
	0.84
	0.68
	0.82
	0.82
	0.11
	0.26

	 
	PM10
	0.58
	0.37
	0.48
	0.47
	0.47
	1.00
	0.51
	0.74
	0.11
	0.39
	0.55
	0.59
	0.38
	0.65
	0.52
	0.44
	0.59
	0.59
	-0.05
	0.11

	Fe
	PM2.5
	0.91
	0.76
	0.89
	0.68
	0.98
	0.51
	1.00
	0.66
	0.24
	0.50
	0.81
	0.84
	0.86
	0.78
	0.87
	0.71
	0.78
	0.78
	0.10
	0.27

	 
	PM10
	0.77
	0.51
	0.76
	0.85
	0.62
	0.74
	0.66
	1.00
	0.39
	0.70
	0.48
	0.57
	0.48
	0.47
	0.46
	0.81
	0.48
	0.48
	0.13
	0.38

	K
	PM2.5
	0.32
	0.50
	0.46
	0.45
	0.23
	0.11
	0.24
	0.39
	1.00
	0.41
	-0.02
	0.05
	0.33
	0.17
	0.22
	0.51
	-0.03
	-0.03
	0.90
	0.99

	 
	PM10
	0.66
	0.46
	0.66
	0.75
	0.48
	0.39
	0.50
	0.70
	0.41
	1.00
	0.37
	0.46
	0.46
	0.34
	0.31
	0.70
	0.37
	0.37
	0.15
	0.41

	Ni
	PM2.5
	0.76
	0.62
	0.68
	0.48
	0.85
	0.55
	0.81
	0.48
	-0.02
	0.37
	1.00
	0.99
	0.83
	0.91
	0.77
	0.52
	0.99
	0.99
	-0.17
	-0.01

	 
	PM10
	0.82
	0.66
	0.74
	0.58
	0.86
	0.59
	0.84
	0.57
	0.05
	0.46
	0.99
	1.00
	0.84
	0.90
	0.76
	0.60
	0.98
	0.98
	-0.13
	0.05

	S
	PM2.5
	0.83
	0.85
	0.79
	0.49
	0.90
	0.38
	0.86
	0.48
	0.33
	0.46
	0.83
	0.84
	1.00
	0.81
	0.81
	0.52
	0.80
	0.80
	0.28
	0.36

	 
	PM10
	0.71
	0.66
	0.66
	0.46
	0.79
	0.65
	0.78
	0.47
	0.17
	0.34
	0.91
	0.90
	0.81
	1.00
	0.78
	0.48
	0.93
	0.93
	0.08
	0.19

	Si
	PM2.5
	0.75
	0.73
	0.73
	0.43
	0.84
	0.52
	0.87
	0.46
	0.22
	0.31
	0.77
	0.76
	0.81
	0.78
	1.00
	0.44
	0.74
	0.74
	0.13
	0.24

	 
	PM10
	0.78
	0.51
	0.81
	0.91
	0.68
	0.44
	0.71
	0.81
	0.51
	0.70
	0.52
	0.60
	0.52
	0.48
	0.44
	1.00
	0.51
	0.51
	0.18
	0.49

	V
	PM2.5
	0.74
	0.58
	0.65
	0.48
	0.82
	0.59
	0.78
	0.48
	-0.03
	0.37
	0.99
	0.98
	0.80
	0.93
	0.74
	0.51
	1.00
	1.00
	-0.18
	-0.02

	 
	PM10
	0.74
	0.58
	0.65
	0.48
	0.82
	0.59
	0.78
	0.48
	-0.03
	0.37
	0.99
	0.98
	0.80
	0.93
	0.74
	0.51
	1.00
	1.00
	-0.18
	-0.02

	Zn
	PM2.5
	0.13
	0.46
	0.27
	0.16
	0.11
	-0.05
	0.10
	0.13
	0.90
	0.15
	-0.17
	-0.13
	0.28
	0.08
	0.13
	0.18
	-0.18
	-0.18
	1.00
	0.91

	 
	PM10
	0.34
	0.52
	0.47
	0.44
	0.26
	0.11
	0.27
	0.38
	0.99
	0.41
	-0.01
	0.05
	0.36
	0.19
	0.24
	0.49
	-0.02
	-0.02
	0.91
	1.00


eTable 3: Weights of each cohort in meta-analysis of confounder-adjusted model associations.

	Forced expiratory volume in the first second

	PM2.5
	
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn
	Average

	
	Stockholm County
	28
	34
	83
	
	16
	41
	18
	5
	32

	
	Munich
	21
	23
	10
	6
	21
	15
	
	9
	15

	
	Wesel
	19
	11
	
	30
	19
	12
	1
	38
	19

	
	Manchester
	9
	9
	
	2
	10
	10
	1
	3
	6

	
	The Netherlands
	23
	22
	6
	62
	33
	23
	80
	45
	37

	PM10
	
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn
	Average

	
	Stockholm County
	68
	62
	96
	30
	19
	46
	38
	29
	49

	
	Munich
	16
	20
	1
	1
	21
	12
	0
	7
	10

	
	Wesel
	6
	7
	0
	23
	9
	13
	4
	5
	8

	
	Manchester
	1
	2
	0
	1
	15
	10
	5
	1
	4

	
	The Netherlands
	9
	9
	2
	46
	35
	19
	52
	58
	29

	Forced vital capacity

	PM2.5
	
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn
	Average

	
	Stockholm County
	37
	36
	94
	
	30
	36
	5
	26
	38

	
	Manchester
	28
	30
	
	5
	20
	30
	0
	18
	19

	
	The Netherlands
	35
	34
	6
	95
	50
	34
	95
	56
	51

	PM10
	
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn
	Average

	
	Stockholm County
	50
	50
	59
	46
	33
	40
	42
	36
	45

	
	Manchester
	13
	15
	2
	6
	30
	27
	9
	1
	13

	
	The Netherlands
	37
	35
	38
	48
	37
	33
	49
	63
	43

	Peak expiratory flow

	PM2.5
	
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn
	Average

	
	Stockholm County
	72
	86
	47
	
	23
	96
	30
	3
	51

	
	Munich
	10
	7
	30
	2
	23
	1
	
	4
	11

	
	Wesel
	8
	2
	
	12
	22
	1
	1
	37
	12

	
	The Netherlands
	11
	5
	23
	87
	32
	2
	69
	56
	36

	PM10
	
	Cu
	Fe
	K
	Ni
	S
	Si
	V
	Zn
	Average

	
	Stockholm County
	57
	75
	98
	42
	27
	98
	27
	39
	58

	
	Munich
	21
	14
	0
	0
	19
	1
	0
	12
	8

	
	Wesel
	10
	5
	1
	20
	6
	1
	1
	10
	7

	
	The Netherlands
	12
	6
	1
	38
	47
	1
	72
	40
	27


eTable 4: Crude a model associations between estimated air pollution levels and forced expiratory volume in the first second, forced vital capacity b and peak expiratory flow c: results from random-effects meta-analyses expressed as percent change with 95% confidence intervals, I2 and p-value of heterogeneity of effect estimates between cohorts.

	Exposure 
	Exposure 
increment
	Forced expiratory volume in the first second (n=4,659)
	
	Forced vital capacity (n=3,233) b
	
	Peak expiratory flow (n=4,368)  d

	
	
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity
	 
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity
	 
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity

	Cu
	PM2.5
	5 ng/m³
	-1.2
	(-4.3 to 1.9)
	72
	P=0.0063
	
	-4.5
	(-13.1 to 4.9)
	95
	P=0.0000
	
	-1.1
	(-2.6 to 0.5)
	0
	P=0.9362

	
	PM10
	20 ng/m³
	-0.6
	(-1.5 to 0.3)
	0
	P=0.4888
	
	-2.5
	(-7.1 to 2.3)
	82
	P=0.0036
	
	-1.2
	(-2.7 to 0.4)
	19
	P=0.2975

	Fe
	PM2.5
	100 ng/m³
	-1.1
	(-3.3 to 1.2)
	70
	P=0.0095
	
	-3.7
	(-10.3 to 3.4)
	96
	P=0.0000
	
	-0.3
	(-1.1 to 0.6)
	0
	P=0.8748

	
	PM10
	500 ng/m³
	-0.4
	(-1.2 to 0.4)
	0
	P=0.7592
	
	-2.2
	(-5.8 to 1.6)
	79
	P=0.0077
	
	-0.6
	(-1.5 to 0.3)
	0
	P=0.8985

	K
	PM2.5 d
	50 ng/m³
	0.5
	(-1.0 to 2.0)
	0
	P=0.9074
	
	-0.8
	(-2.3 to 0.7)
	0
	P=0.3878
	
	1.7
	(-3.5 to 7.1)
	63
	P=0.0648

	
	PM10
	100 ng/m³
	0.1
	(-0.5 to 0.6)
	0
	P=0.5238
	
	-2.3
	(-7.0 to 2.7)
	74
	P=0.0202
	
	-0.6
	(-1.2 to 0.0)
	0
	P=0.6371

	Ni
	PM2.5 e
	1 ng/m³
	-0.8
	(-2.7 to 1.2)
	36
	P=0.1935
	
	-3.6
	(-4.4 to -2.7)
	0
	P=0.3882
	
	-0.9
	(-2.1 to 0.3)
	0
	P=0.4944

	
	PM10
	2 ng/m³
	-1.6
	(-3.0 to -0.1)
	35
	P=0.1893
	
	-3.6
	(-7.4 to 0.4)
	87
	P=0.0005
	
	-1.4
	(-2.7 to -0.1)
	0
	P=0.7778

	S
	PM2.5
	200 ng/m³
	-1.7
	(-5.4 to 2.2)
	65
	P=0.0237
	
	-5.5
	(-11.2 to 0.5)
	75
	P=0.0183
	
	-0.7
	(-5.8 to 4.7)
	69
	P=0.0221

	
	PM10
	200 ng/m³
	-2.5
	(-5.0 to 0.2)
	51
	P=0.0836
	
	-4.0
	(-9.9 to 2.4)
	90
	P=0.0001
	
	-3.0
	(-5.2 to -0.7)
	0
	P=0.7102

	Si
	PM2.5
	100 ng/m³
	-1.5
	(-5.5 to 2.7)
	65
	P=0.0210
	
	-5.5
	(-16.8 to 7.3)
	96
	P=0.0000
	
	-0.4
	(-1.3 to 0.6)
	0
	P=0.7967

	
	PM10
	500 ng/m³
	-1.2
	(-3.9 to 1.5)
	54
	P=0.0708
	
	-2.1
	(-8.2 to 4.3)
	89
	P=0.0001
	
	-0.6
	(-1.2 to 0.1)
	0
	P=0.8549

	V
	PM2.5 f
	2 ng/m³
	-1.3
	(-3.8 to 1.1)
	16
	P=0.3104
	
	-4.1
	(-5.1 to -3.1)
	0
	P=0.4680
	
	-1.7
	(-3.2 to -0.1)
	1
	P=0.3658

	
	PM10
	3 ng/m³
	-0.4
	(-4.0 to 3.3)
	53
	P=0.0721
	
	-2.3
	(-6.9 to 2.5)
	81
	P=0.0047
	
	-1.8
	(-3.6 to -0.1)
	0
	P=0.3898

	Zn
	PM2.5
	10 ng/m³
	-0.1
	(-1.1 to 0.9)
	12
	P=0.3386
	
	0.0
	(-2.7 to 2.8)
	32
	P=0.2312
	
	1.1
	(-0.1 to 2.3)
	0
	P=0.6406

	
	PM10
	20 ng/m³
	-0.6
	(-1.5 to 0.4)
	0
	P=0.5987
	
	-1.3
	(-2.2 to -0.3)
	0
	P=0.6502
	
	0.0
	(-1.9 to 2.0)
	44
	P=0.1464


a Adjusted for age, sex, height and weight
b forced vital capacity is not available for the Munich and Wesel cohorts
c peak expiratory flow is not available for the Manchester cohort
d No exposure available for the Wesel or Manchester cohorts
e No exposure available for the Stockholm County cohort
f No exposure available for the Munich cohort.

eFigure 2: Co-pollutant analyses for all combinations of elemental co-pollutants, including NO2, PM2.5, PM2.5 abs and PM10
[image: image7.jpg]PM,, Cu

PM, . Cu

HZAONO S S
ciN<?

..nmon/_b1CC
52210

No co-pol

02
Ss
PP

Q ==
WW anl

LI N B O B O B

Yoy i G

2 o
DO OO

==

=

a0qn

0
0Fe

PM,

-2

0
5Fe

PM,

-2

Hoﬁ.j

w

11 J

ik

K

10

PM

L %j
i | .

g Py ®

o |@
L ® L ¢

T T T T T T T T I T T T T T T T T T 1T

HOID O T 5O ONNSSNNRASS CC

MOZ%1CCFF50NNSOS%5022

MNMSWSOEOZW%mZWM12W50

S DaiasasSS2UsSsS2osSS2a0

Q SS=>on >==n oeen S=

w. W WPPPP aootqpnat=y

[&]

o

P

rT1r 771717171 1T 1T 1T 1T T T T TTTTT
O OXENZS NN
Cunol2ino

HZAONO S S
e

..nmon/_b1CC
52210

No co-pol

0 ...
10N|

PM

Ni

2.5

PM

T T T T T T T T T 1
NN NO S S
FOnS=OO
MNM_.%M_.DO_.DO

o
=
o

No co-pol

oot
>

o

ft

T T T T T T T T T T
O DN SNNGHHSSSS
FFSOWWEOSOSOZZ
NS (=TS
=N=sSSAso>Sas
S>FS=>>FS=2>a0s
WWPPPPPPPPPPPWP

~—L00O

Difference [%]
(95% confidence interval)

Difference [%]
(95% confidence interval)




The confounder-adjusted effect estimate, which is not adjusted for any co-pollutants, is shown on top of each graph. Below, we can see how the effect estimates change as we adjust for various co-pollutants. 

eFigure 2 (continued): Co-pollutant analyses for all combinations of elemental co-pollutants, including NO2, PM2.5, PM2.5 abs and PM10
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The confounder-adjusted effect estimate, which is not adjusted for any co-pollutants, is shown on top of each graph. Below, we can see how the effect estimates change as we adjust for various co-pollutants

eTable 5: Confounder-adjusted and confounder and PM mass-adjusted model associations between estimated air pollution levels and forced vital capacity a: results from random-effects meta-analyses expressed as percent change with 95% confidence intervals, I2 and p-value of heterogeneity of effect estimates between cohorts. 

	No. Cohorts
	Exposure 
	Exposure increment a
	Confounder-adjusted model (n=3,233)  b
	
	Confounder and PM mass-adjusted model (n=3,233) c

	
	
	
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity
	 
	%  difference
	(95% CI)
	I2
	Test for
heterogeneity

	3
	PM2.5 mass d
	5 µg/m³
	-8.8
	(-20.5 to 4.5)
	92
	P=0.0000
	
	
	
	
	

	3
	PM10 mass d
	10 µg/m³
	-6.2
	(-14.7  to 3.1)
	85
	P=0.0012
	
	
	
	
	

	3
	Cu
	PM2.5
	5 ng/m³
	-3.8
	(-12.2 to 5.3)
	95
	P=0.0000
	
	-3.0
	(-11.2 to 5.9)
	88
	P=0.0003

	3
	
	PM10
	20 ng/m³
	-2.0
	(-5.8 to 2.0) 
	73
	P=0.0258
	
	-0.6
	(-2.1 to 0.8)
	8
	P=0.3383

	3
	Fe
	PM2.5
	100 ng/m³
	-3.7
	(-10 to 3.2)
	95
	P=0.0000
	
	-2.6
	(-7.7 to 2.8)
	86
	P=0.0007

	3
	
	PM10
	500 ng/m³
	-2.2
	(-5.2 to 0.8)
	67
	P=0.0479
	
	-1.1
	(-2.4 to 0.2)
	0
	P=0.5256

	2 e
	K
	PM2.5
	50 ng/m³
	-1.1
	(-2.6 to 0.5)
	0
	P=0.4559
	
	3.3
	(-4.8 to 12.1)
	81
	P=0.0215

	3
	
	PM10
	100 ng/m³
	-1.9
	(-5.8 to 2.1)
	64
	P=0.0639
	
	2.0
	(-3.1 to 7.5)
	0
	P=0.7113

	2 f
	Ni
	PM2.5
	1 ng/m³
	-3.0
	(-5.7 to -0.2)
	10
	P=0.2930
	
	-2.5
	(-3.6 to -1.4)
	0
	P=0.3563

	3
	
	PM10
	2 ng/m³
	-3.3
	(-6.9 to 0.4)
	82
	P=0.0034
	
	-3.2
	(-6.9 to 0.6)
	81
	P=0.0058

	3
	S
	PM2.5
	200 ng/m³
	-6.2
	(-10.8 to -1.4)
	59
	P=0.0884
	
	-4.6
	(-11.6 to 3.0)
	74
	P=0.0215

	3
	
	PM10
	200 ng/m³
	-4.1
	(-9.5 to 1.5)
	85
	P=0.0012
	
	-3.7
	(-9.1 to 2.0)
	83
	P=0.0025

	3
	Si
	PM2.5
	100 ng/m³
	-5.5
	(-16.2 to 6.6)
	95
	P=0.0000
	
	-3.1
	(-10.3 to 4.6)
	80
	P=0.0062

	3
	
	PM10
	500 ng/m³
	-2.0
	(-7.5 to 3.9)
	86
	P=0.0009
	
	1.9
	(-4.4 to 8.7)
	25
	P=0.2641

	3
	V
	PM2.5
	2 ng/m³
	-3.9
	(-4.9 to -2.8)
	0
	P=0.7843
	
	-2.8
	(-4.1 to -1.5)
	0
	P=0.7281

	3
	
	PM10
	3 ng/m³
	-2.1
	(-6.5 to 2.6)
	79
	P=0.0080
	
	-0.5
	(-6.7 to 6.0)
	78
	P=0.0110

	3
	Zn
	PM2.5
	10 ng/m³
	0.5
	(-3.4 to 4.6)
	54
	P=0.1118
	
	2.0
	(-0.5 to 4.6)
	19
	P=0.2916

	3
	
	PM10
	20 ng/m³
	-1.3
	(-2.3 to -0.3)
	0
	P=0.4780
	
	-0.7
	(-2.9  to 1.6)
	55
	P=0.1058


a forced vital capacity is not available for the Munich and Wesel cohorts
b Adjusted for age, sex, height, weight, recent respiratory infections, non-native ethnicity, parental socio-economic status, allergic mother, allergic father, breastfeeding, mother smoking during pregnancy, smoking at home, mould/dampness at home and furry pets in the home
c Confounder-adjusted model additionally adjusted for PM mass, as evaluated in Gehring et al (2013)
d As reported in Gehring et al (2013)
e No exposure available for the Manchester cohort
f No exposure available for the Stockholm County cohort
eTable 6: Confounder-adjusted and confounder and PM mass-adjusted model associations between estimated air pollution levels and peak expiratory flow a: results from random-effects meta-analyses expressed as percent change with 95% confidence intervals, I2 and p-value of heterogeneity of effect estimates between cohorts.

	No. Cohorts
	Exposure 
	Exposure increment
	Confounder-adjusted model  (n=4,368)  b
	
	Confounder and PM mass-adjusted model (n=4,368)  c

	
	
	
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity
	
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity

	4
	PM2.5 mass d
	5 µg/m³
	-2.1
	(-4.1 to 0.0)
	0
	P=0.7845
	
	
	
	
	

	4
	PM10 mass d
	10 µg/m³
	-1.5
	(-3.0 to 0.0)
	0
	P=0.6650
	
	
	
	
	

	4
	Cu
	PM2.5
	5 ng/m³
	-1.1
	(-2.7 to 0.6)
	0
	P=0.9310
	
	0.1
	(-2.1  to 2.3)
	0
	P=0.5335

	4
	
	PM10
	20 ng/m³
	-1.4
	(-3.2 to 0.4)
	29
	P=0.2389
	
	-1.2
	(-3.3 to 0.9)
	34
	P=0.2067

	4
	Fe
	PM2.5
	100 ng/m³
	-0.2
	(-1.1 to 0.7)
	0
	P=0.8380
	
	0.7
	(-0.5 to 1.9)
	0
	P=0.5479

	4
	
	PM10
	500 ng/m³
	-0.7
	(-1.7 to 0.3)
	0
	P=0.8117
	
	0.2
	(-1.7 to 2.2)
	24
	P=0.2647

	3 e
	K
	PM2.5
	50 ng/m³
	2.0
	(-3.7 to 8.0)
	69
	P=0.0408
	
	3.1
	(-3.6 to 10.3)
	74
	P=0.0202

	4
	
	PM10
	100 ng/m³
	-0.7
	(-1.3 to 0.0)
	0
	P=0.6782
	
	-1.1
	(-6.1 to 4.2)
	0
	P=0.5985

	3 f
	Ni
	PM2.5
	1 ng/m³
	-0.9
	(-2.1 to 0.4)
	0
	P=0.4992
	
	-0.4
	(-2.8 to 2.1)
	25
	P=0.2619

	4
	
	PM10
	2 ng/m³
	-1.5
	(-2.8 to -0.1)
	0
	P=0.7376
	
	-1.4
	(-3.0 to 0.2)
	0
	P=0.7490

	4
	S
	PM2.5
	200 ng/m³
	-0.6
	(-5.9 to 4.9)
	69
	P=0.0223
	
	1.0
	(-4.5 to 6.8)
	52
	P=0.1016

	4
	
	PM10
	200 ng/m³
	-3.0
	(-5.3 to -0.6)
	0
	P=0.4746
	
	-2.4
	(-5.0 to 0.2)
	0
	P=0.6726

	4
	Si
	PM2.5
	100 ng/m³
	-0.5
	(-1.5 to 0.6)
	0
	P=0.8852
	
	0.0
	(-1.1 to 1.1)
	0
	P=0.8953

	4
	
	PM10
	500 ng/m³
	-0.7
	(-1.3 to 0.0)
	0
	P=0.8379
	
	1.1
	(-5.5 to 8.2)
	36
	P=0.1932

	3 g
	V
	PM2.5
	2 ng/m³
	-2.3
	(-5.8 to 1.5)
	36
	P=0.2121
	
	-2.1
	(-6.5 to 2.6)
	46
	P=0.1581

	4
	
	PM10
	3 ng/m³
	-1.9
	(-3.6 to -0.1)
	0
	P=0.3966
	
	-0.4
	(-4.8 to 4.1)
	36
	P=0.1962

	4
	Zn
	PM2.5
	10 ng/m³
	1.2
	(0.0 to 2.5)
	0
	P=0.6295
	
	2.3
	(0.9 to 3.8)
	0
	P=0.9818

	4
	
	PM10
	20 ng/m³
	0.0
	(-2.0 to 2.0)
	45
	P=0.1391
	
	0.7
	(-1.7 to 3.1)
	51
	P=0.1070


a peak expiratory flow is not available for the Manchester cohort
b Adjusted for age, sex, height, weight, recent respiratory infections, non-native ethnicity, parental socio-economic status, allergic mother, allergic father, breastfeeding, mother smoking during pregnancy, smoking at home, mould/dampness at home and furry pets in the home
c Confounder-adjusted model additionally adjusted for PM mass, as evaluated in Gehring et al (2013)
d As reported in Gehring et al (2013)
e No exposure available for the Wesel cohort
f No exposure available for the Stockholm County cohort; g No exposure available for the Munich cohort.

eFigure 3: Confounder-adjusted a cohort-specific b and combined associationsc between estimated air pollution levels and forced vital capacity
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a Adjusted for age, sex, height and weight, recent respiratory infections, nonnative ethnicity/nationality, parental education, allergic mother, allergic father, breastfeeding, maternal smoking during pregnancy, smoking at home, mold/dampness at home, and furry pets at home.
b BAMSE indicates Stockholm County, Sweden; MAAS, Manchester, UK; PIAMA, The Netherlands.
c Associations are presented for an increase of in 5 ng/m³ PM2.5 Cu, 20 ng/m³ PM10 Cu, 100 ng/m³ PM2.5 Fe, 500 ng/m³ PM10 Fe, 50 ng/m³ PM2.5 K, 100 ng/m³ PM10 K, 1 ng/m³ PM2.5 Ni, 2 ng/m³ PM10 Ni, 200 ng/m³ PM2.5 S, 200 ng/m³ PM10 S, 100 ng/m³ PM2.5 Si, 500 ng/m³ PM10 Si, 2 ng/m³ PM2.5 V, 3 ng/m³ PM10 V, 10 ng/m³ PM2.5 Zn, 20 ng/m³ PM10 Zn.

eFigure 4: Confounder-adjusted a cohort-specific and combined associations between estimated air pollution levels and peak expiratory flow
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a Adjusted for age, sex, height and weight, recent respiratory infections, nonnative ethnicity/nationality, parental education, allergic mother, allergic father, breastfeeding, maternal smoking during pregnancy, smoking at home, mold/dampness at home, and furry pets at home.
b BAMSE indicates Stockholm County, Sweden; GINI South, Munich, Germany; GINI/LISA North, Wesel, Germany; PIAMA, The Netherlands.
c Associations are presented for an increase of in 5 ng/m³ PM2.5 Cu, 20 ng/m³ PM10 Cu, 100 ng/m³ PM2.5 Fe, 500 ng/m³ PM10 Fe, 50 ng/m³ PM2.5 K, 100 ng/m³ PM10 K, 1 ng/m³ PM2.5 Ni, 2 ng/m³ PM10 Ni, 200 ng/m³ PM2.5 S, 200 ng/m³ PM10 S, 100 ng/m³ PM2.5 Si, 500 ng/m³ PM10 Si, 2 ng/m³ PM2.5 V, 3 ng/m³ PM10 V, 10 ng/m³ PM2.5 Zn, 20 ng/m³ PM10 Zn.

eTable 7: Meta-analyses results from the PM mass-adjusted a models, including and excluding models with co-linear (VIF > 3) exposure terms: results from random-effects meta-analyses expressed as percent change with 95% confidence intervals, I2 and p-value of heterogeneity of effect estimates between cohorts. 

	Outcome
	Exposure

(increment)
	All available exposures
	Excluding co-linear exposures (VIF > 3)

	
	
	Cohorts
	%  
difference
	(95% CI)
	I2
	Test for 
heterogeneity
	Cohorts
	%  
difference
	(95% CI)
	I2
	Test for 
heterogeneity

	Forced expiratory volume in the first second
(n=4,659)
	PM2.5 Cu

(5 ng/m³)
	Stockholm County, Munich, Wesel, Manchester, The Netherlands
	0.1
	(-3.2 to 3.5)
	59
	P=0.0428
	Stockholm County, Munich, Wesel, Manchester (n=3,759)
	1.1
	(-2.0 to 4.3)
	48
	P=0.1250

	
	PM10 Fe 

(500 ng/m³)
	Stockholm County, Munich, Wesel, Manchester, The Netherlands
	0.2
	(-1.6  to 2.0)
	35
	P=0.1901
	Stockholm County, Munich, Manchester (n=2,908)
	-0.4
	(-2.1 to 1.3)
	35
	P=0.2163

	
	PM10 K

(100 ng/m³)
	Stockholm County, Munich, Wesel, Manchester, The Netherlands
	0.1
	(-3.6 to 4.0)
	0
	P=0.6554
	Munich, Wesel, 

Manchester, The Netherlands (n=2,851)
	0.1
	(-3.8 to 4.1)
	0
	P=0.4873

	
	PM10 Ni

(2 ng/m³)
	Stockholm County, Munich, Wesel, Manchester, The Netherlands
	-1.3
	(-3.1 to 0.5)
	28
	P=0.2319
	Stockholm County, Munich, Manchester, The Netherlands (n=3,808)
	-2.1
	(-3.4 to -0.7)
	0
	P=0.5811

	
	PM2.5 S

(200 ng/m³)
	Stockholm County, Munich, Wesel, Manchester, The Netherlands
	-0.8
	(-4.9 to 3.4)
	52
	P=0.0790
	Stockholm County, Munich, Wesel, Manchester (n=3,759)
	1.4
	(-2.0 to 5.0)
	0
	P=0.3936

	
	PM10 Si

(500 ng/m³)
	Stockholm County, Munich, Wesel, Manchester, The Netherlands
	-1.1
	(-5.7 to 3.8)
	43
	P=0.1320
	Munich, Wesel, 

Manchester (n=1,951)
	0.1
	(-6.4 to 7.1)
	66
	P=0.0513

	Forced vital capacity
(n=3,233)
	PM2.5 Cu

(5 ng/m³)
	Stockholm County, Manchester, The Netherlands
	-3.0
	(-11.2 to 5.9)
	88
	P=0.0003
	Stockholm County, Manchester (n=2,333)
	0.8
	(-4.7 to 6.7)
	49
	P=0.1619

	
	PM10 Fe

(500 ng/m³)
	Stockholm County, Manchester, The Netherlands
	-1.1
	(-2.4 to 0.2)
	0
	P=0.5256
	Stockholm County, Manchester (n=2,333)
	-1.0
	(-3.2 to 1.3)
	11
	P=0.2903

	
	PM10 K

(100 ng/m³)
	Stockholm County, Manchester, The Netherlands
	2.0
	(-3.1 to 7.5)
	0
	P=0.7113
	Manchester, The Netherlands (n=1,400)
	2.5
	(-3.3 to 8.6)
	0
	P=0.4536

	
	PM10 Ni

(2 ng/m³)
	Stockholm County, Manchester, The Netherlands
	-3.2
	(-6.9 to 0.6)
	81
	P=0.0058
	Stockholm County, Manchester, The Netherlands (n=3,233)
	-3.2
	(-6.9 to 0.6)
	81
	P=0.0058

	
	PM2.5 S 

(200 ng/m³)
	Stockholm County, Manchester, The Netherlands
	-4.6
	(-11.6 to 3.0)
	74
	P=0.0215
	Stockholm County, Manchester (n=2,333)
	-0.7
	(-6.1 to 5.1)
	0
	P=0.3481

	
	PM10 Si

(500 ng/m³)
	Stockholm County, Manchester, The Netherlands
	1.9
	(-4.4 to 8.7)
	25
	P=0.2641
	Manchester (n=500)
	7.0
	(-0.8 to  15.5)
	100
	P=0.0000

	Peak expiratory flow
(n=4,368)
	PM2.5 Cu

(5 ng/m³)
	Stockholm County, Munich, Wesel, The Netherlands
	0.1
	(-2.1 to 2.3)
	0
	P=0.5335
	Stockholm County, Munich, Wesel (n=3,468)
	0.4
	(-1.8 to 2.7)
	0
	P=0.7128

	
	PM10 Fe

(500 ng/m³)
	Stockholm County, Munich, Wesel, The Netherlands
	0.3
	(-1.7 to 2.2)
	24
	P=0.2647
	Stockholm County, Munich (n=2,783)
	-0.3
	(-1.6 to 1.0)
	0
	P=0.7983

	
	PM10 K

(100 ng/m³)
	Stockholm County, Munich, Wesel, The Netherlands
	-1.1
	(-6.1 to 4.2)
	0
	P=0.5985
	Munich, Wesel, 

The Netherlands (n=2,087)
	0.1
	(-5.3 to 5.9)
	0
	P=0.7335

	
	PM10 Ni

(2 ng/m³)
	Stockholm County, Munich, Wesel, The Netherlands
	-1.4
	(-3.0 to 0.2)
	0
	P=0.7490
	Stockholm County, Munich, The Netherlands (n=3,683)
	-1.7
	(-3.3 to 0.0)
	0
	P=0.9937

	
	PM2.5 S

(200 ng/m³)
	Stockholm County, Munich, Wesel, The Netherlands
	-1.0
	(-4.5 to 6.8)
	52
	P=0.1016
	Stockholm County, Munich, Wesel (n=3,468)
	0.9
	(-7.2 to 9.2)
	68
	P=0.0450

	
	PM10 Si

(500 ng/m³)
	Stockholm County, Munich, Wesel, The Netherlands
	1.1
	(-5.5 to 8.2)
	36
	P=0.1932
	Munich, Wesel (n=1,187)
	-2.2
	(-7.9 to 3.9)
	0
	P=0.4791


ab 10 massmould/dampness at home ith co-linear exposures AMSE,e left out in a sensitivity analysis. geneity was higher for FVC th Adjusted for age, sex, height, weight, recent respiratory infections, non-native ethnicity, parental socio-economic status, allergic mother, allergic father, breastfeeding, mother smoking during pregnancy, smoking at home, mould/dampness at home, furry pets in the home and PM10 mass

eTable 8: Confounder-adjusted model associations a between estimated air pollution levels and forced expiratory volume in the first second, including and excluding cohorts whose exposures were estimated by LUR models with leave-one-out cross-validation R2 < 0.50: results from random-effects meta-analyses expressed as percent change with 95% confidence intervals, I2 and p-value of heterogeneity of effect estimates between cohorts.

	Exposure 
	Exposure increment
	Confounder-adjusted model including all cohorts
	Confounder-adjusted model including only cohorts for which the 
exposure model LOOCV was ≥0.50

	
	
	No. Cohorts
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity
	No. Cohorts
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity

	Cu
	PM2.5
	5 ng/m³
	5
	-0.7
	(-3.8 to 2.5)
	71
	P=0.0076
	5
	-0.7
	(-3.8 to 2.5)
	71
	P=0.0076

	
	PM10
	20 ng/m³
	5
	-0.3
	(-1.3 to 0.7)
	0
	P=0.5982
	5
	-0.3
	(-1.3 to 0.7)
	0
	P=0.5982

	Fe
	PM2.5
	100 ng/m³
	5
	-0.9
	(-2.9 to 1.2)
	62
	P=0.0337
	5
	-0.9
	(-2.9 to 1.2)
	62
	P=0.0337

	
	PM10
	500 ng/m³
	5
	-0.4
	(-1.3 to 0.5)
	0
	P=0.8573
	5
	-0.4
	(-1.3 to 0.5)
	0
	P=0.8573

	K
	PM2.5
	50 ng/m³
	3 b
	0.5
	(-1.0 to 2.1)
	0
	P=0.9448
	1 f,i
	0.4
	(-1.2 to 2.2)
	100
	P=0.0000

	
	PM10
	100 ng/m³
	5
	0.1
	(-0.5 to 0.7)
	0
	P=0.7052
	2 g,h,i
	0.1
	(-0.5 to 0.7)
	0
	P=0.5174

	Ni
	PM2.5
	1 ng/m³
	4 c
	-0.6
	(-2.4 to 1.3)
	33
	P=0.2173
	2 g,h
	0.3
	(-5.0 to 6.0)
	60
	P=0.1126

	
	PM10
	2 ng/m³
	5
	-1.6
	(-2.7 to -0.4)
	8
	P=0.3597
	2 f,g,h
	-2.1
	(-3.3 to -0.9)
	0
	P=0.4054

	S
	PM2.5
	200 ng/m³
	5
	-1.7
	(-5.0 to 1.8)
	54
	P=0.0672
	2 e,h,i
	0.8
	(-5.8 to 7.9)
	68
	P=0.0762

	
	PM10
	200 ng/m³
	5
	-2.3
	(-4.6 to 0.1)
	38
	P=0.1682
	2 e,f,i
	-0.8
	(-4.9 to 3.5)
	0
	P=0.4362

	Si
	PM2.5
	100 ng/m³
	5
	-1.3
	(-4.7 to 2.3)
	53
	P=0.0733
	2 g,h,i
	0.3
	(-0.7 to 1.3)
	0
	P=0.7697

	
	PM10
	500 ng/m³
	5
	-1.0
	(-3.4 to 1.5)
	44
	P=0.1267
	4 i
	-0.4
	(-2.9 to 2.3)
	36
	P=0.1975

	V
	PM2.5
	2 ng/m³
	4 d
	-1.1
	(-3.5 to 1.3)
	14
	P=0.3236
	1 e,g,h
	-1.9
	(-2.9 to -0.8)
	100
	P=0.0000

	
	PM10
	3 ng/m³
	5
	-0.1
	(-3.6 to 3.4)
	48
	P=0.1037
	3 f,h
	-1.2
	(-3.7 to 1.5)
	43
	P=0.1753

	Zn
	PM2.5
	10 ng/m³
	5
	0.0
	(-1.5 to 1.5)
	40
	P=0.1546
	4 e
	0.1
	(-1.5 to 1.8)
	52
	P=0.1012

	
	PM10
	20 ng/m³
	5
	-0.6
	(-1.6 to 0.4)
	0
	P=0.4663
	5
	-0.6
	(-1.6 to 0.4)
	0
	P=0.4663


a Adjusted for age, sex, height, weight, recent respiratory infections, non-native ethnicity, parental socio-economic status, allergic mother, allergic father, breastfeeding, mother smoking during pregnancy, smoking at home, mould/dampness at home and furry pets in the home
b No exposure available for the Wesel and Manchester cohorts
c No exposure available for the Stockholm County cohort
d No exposure available for the Munich cohort
e the Stockholm County cohort was excluded because LOOCV R2 for this models was <0.50
f the Munich cohort was excluded because LOOCV R2 for this models was <0.50
g the Wesel cohort was excluded because LOOCV R2 for this models was <0.50
h the Manchester cohort was excluded because LOOCV R2 for this models was <0.50
i the Dutch cohort was excluded because LOOCV R2 for this models was <0.50. 

eTable 9: Table showing showing confounder-adjusted associations between air pollution levels at the birth address and forced expiratory volume in the first second, forced vital capacity b and peak expiratory flow c: results from random-effects meta-analyses expressed as percent change with 95% confidence intervals, I² and p-value of heterogeneity of effect estimates between cohorts 

	Exposure 
	Exposure
increment
	Forced expiratory volume in the first second
(n=4,887)
	
	Forced vital capacity (n=3,457) b
	
	Peak expiratory flow (n=4,546)  c

	
	
	%  
difference
	(95% CI)
	I2
	Test for 
heterogeneity
	 
	%  
difference
	(95% CI)
	I2
	Test for 
heterogeneity
	 
	%  
difference
	(95% CI)
	I2
	Test for 
heterogeneity

	Cu
	PM2.5
	5 ng/m³
	-0.9
	(-1.9 to 0.0)
	0
	P=0.6236
	
	-2.6
	(-6.6  to 1.6)
	82
	P=0.0035
	
	-0.8
	(-1.9 to 0.4)
	0
	P=0.4135

	
	PM10
	20 ng/m³
	-0.4
	(-1.4 to 0.5)
	0
	P=0.7004
	
	-1.5
	(-3.8 to 0.9)
	58
	P=0.0902
	
	0.0
	(-1.2 to 1.1)
	0
	P=0.8909

	Fe
	PM2.5
	100 ng/m³
	-0.4
	(-2.4 to 1.5)
	26
	P=0.2473
	
	-0.4
	(-2.0 to 1.2)
	19
	P=0.2918
	
	-0.3
	(-1.9 to 1.3)
	9
	P=0.349

	
	PM10
	500 ng/m³
	-1.5
	(-3.2  to 0.2)
	45
	P=0.1228
	
	-2.7
	(-5.9 to 0.7)
	76
	P=0.0158
	
	-1.2
	(-2.5  to 0.2)
	0
	P=0.4083

	K
	PM2.5 d
	50 ng/m³
	-2.0
	(-4.1 to 0.2)
	33
	P=0.1985
	
	-3.4
	(-8.2 to 1.7)
	80
	P=0.006
	
	-2.2
	(-4.4 to 0.1)
	0
	P=0.9239

	
	PM10
	100 ng/m³
	-1.5
	(-3.7 to 0.8)
	48
	P=0.1013
	
	-1.8
	(-5.5  to 2.2)
	77
	P=0.012
	
	0.0
	(-0.7 to 0.6) 
	0
	P=0.8129

	Ni
	PM2.5 e
	1 ng/m³
	-0.1
	(-3.5 to 3.4)
	51
	P=0.0872
	
	-1.2
	(-6.1 to 3.9)
	84
	P=0.0018
	
	-0.8
	(-4.4 to 3.0)
	52
	P=0.0978

	
	PM10
	2 ng/m³
	-0.4
	(-1.9 to 1.1)
	26
	P=0.2488
	
	-0.1
	(-1.2 to 0.9)
	0
	P=0.8452
	
	-0.5
	(-3.6 to 2.8)
	73
	P=0.0111

	S
	PM2.5
	200 ng/m³
	-1.0
	(-3.1 to 1.2)
	46
	P=0.1177
	
	-2.9
	(-9.4 to 4.0)
	90
	P=0
	
	-0.8
	(-2.8 to 1.2)
	0
	P=0.4324

	
	PM10
	200 ng/m³
	-1.1
	(-2.7 to 0.5)
	52
	P=0.0814
	
	-2.8
	(-8.0 to 2.6)
	93
	P=0
	
	0.2
	(-0.9 to 1.2)
	0
	P=0.5356

	Si
	PM2.5
	100 ng/m³
	-0.3
	(-3.8 to 3.4)
	61
	P=0.0786
	
	0.3
	(-1.3 to 1.9)
	0
	P=0.9683
	
	0.7
	(-6.1 to 8.0)
	79
	P=0.0082

	
	PM10
	500 ng/m³
	-1.0
	(-3.2 to 1.2)
	51
	P=0.1064
	
	-1.1
	(-7.5 to 5.8)
	49
	P=0.1619
	
	-0.9
	(-3.2 to 1.5)
	40
	P=0.1895

	V
	PM2.5 f
	2 ng/m³
	-1.7
	(-4.8 to 1.5)
	53
	P=0.0741
	
	-2.8
	(-10.3  to 5.4)
	85
	P=0.0013
	
	-1.2
	(-3.7 to 1.4)
	0
	P=0.9843

	
	PM10
	3 ng/m³
	-2.9
	(-6.7 to 1.0)
	69
	P=0.0113
	
	-4.6
	(-13.0 to 4.6)
	93
	P=0
	
	-0.1
	(-1.0 to 0.9)
	0
	P=0.4844

	Zn
	PM2.5
	10 ng/m³
	-1.6
	(-2.7 to -0.5)
	1
	P=0.3873
	
	-3.5
	(-4.4 to -2.5)
	0
	P=0.4216
	
	-1.4
	(-2.7 to 0.0)
	0
	P=0.527

	
	PM10
	20 ng/m³
	0.2
	(-1.2 to 1.5)
	38
	P=0.1658
	
	0.4
	(-0.7 to 1.5)
	0
	P=0.6709
	
	1.6
	(0.3 to 2.8)
	5
	P=0.3665


a Adjusted for age, sex, height, weight, recent respiratory infections, non-native ethnicity, parental socio-economic status, allergic mother, allergic father, breastfeeding, mother smoking during pregnancy, smoking at home, mould/dampness at home and furry pets in the home
b forced vital capacity is not available for the Wesel and Munich cohorts
c peak expiratory flow is not available for the Manchester cohort
d No exposure available for the Wesel or Manchester cohort
e No exposure available for Stockholm County
f No exposure available for the Munich cohort
eFigure 5: Figure showing the results of co-pollutant analyses in children who moved between birth and the 6/8-year follow-up, including both estimated pollution at the birth address and 6/8-year address in the confounder-adjusted a model
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a Adjusted for age, sex, height, weight, recent respiratory infections, non-native ethnicity, parental socio-economic status, allergic mother, allergic father, breastfeeding, mother smoking during pregnancy, smoking at home, mould/dampness at home and furry pets in the home. Forced vital capacity is not available for the Wesel and Munich cohorts; Peak expiratory flow is not available for the Manchester cohort; No exposure on PM2.5 K available for the Wesel or Manchester cohorts; No exposure on PM2.5 Ni available for Stockholm County; No exposure on PM2.5 V available for the Munich cohort
eTable 10: Confounder-adjusted a associations between estimated air pollution levels and forced expiratory volume in the first second for non-movers and movers b: results from random-effects meta-analyses expressed as percent change with 95% confidence intervals, I2 and p-value of heterogeneity of effect estimates between cohorts.
	Exposure 
	Exposure increment
	Non-movers b (n=2,439)
	
	Movers b (n=2,191)

	
	
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity
	
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity

	Cu
	PM2.5
	5 ng/m³
	0.6
	(-3.4 to 4.7)
	64
	P=0.0243
	
	-2.2
	(-4.9  to 0.6)
	29
	P=0.2289

	
	PM10
	20 ng/m³
	-2.0
	(-10.7 to 7.6)
	58
	P=0.0513
	
	-0.4
	(-1.7 to 0.9)
	0
	P=0.8334

	Fe
	PM2.5
	100 ng/m³
	-1.4
	(-4.0 to 1.2)
	29
	P=0.2293
	
	-1.4
	(-3.8 to 1.0)
	45
	P=0.1205

	
	PM10
	500 ng/m³
	0.7
	(-2.3 to 3.7)
	0
	P=0.6880
	
	-0.8
	(-2.0 to 0.4)
	0
	P=0.7953

	K
	PM2.5
	50 ng/m³
	0.0
	(-6.6 to 7.0)
	0
	P=0.9540
	
	0.3
	(-1.6 to 2.2)
	0
	P=0.8472

	
	PM10
	100 ng/m³
	-1.2
	(-3.0 to 0.7)
	23
	P=0.2704
	
	-0.1
	(-0.8 to 0.7)
	0
	P=0.6482

	Ni
	PM2.5
	1 ng/m³
	-0.4
	(-2.4 to 1.6)
	17
	P=0.3058
	
	-1.5
	(-2.8 to -0.3)
	0
	P=0.6344

	
	PM10
	2 ng/m³
	-2.1
	(-8.3 to 4.6)
	50
	P=0.0923
	
	-1.8
	(-3.4 to -0.2)
	4
	P=0.3860

	S
	PM2.5
	200 ng/m³
	-0.9
	(-2.6 to 0.7)
	0
	P=0.5224
	
	-1.9
	(-6.1 to 2.6)
	42
	P=0.1428

	
	PM10
	200 ng/m³
	0.1
	(-1.3 to 1.5)
	42
	P=0.1429
	
	-3.6
	(-6.0 to -1.1)
	5
	P=0.3808

	Si
	PM2.5
	100 ng/m³
	-0.9
	(-4.5 to 2.9)
	0
	P=0.4116
	
	-0.6
	(-2.8 to 1.7)
	7
	P=0.3639

	
	PM10
	500 ng/m³
	-0.5
	(-2.1 to 1.1)
	0
	P=0.5792
	
	-2.5
	(-6.4 to 1.5)
	52
	P=0.0809

	V
	PM2.5
	2 ng/m³
	0.7
	(-2.0 to 3.5)
	30
	P=0.2316
	
	-1.9
	(-3.5 to -0.4)
	0
	P=0.6655

	
	PM10
	3 ng/m³
	-0.3
	(-3.0 to 2.5)
	51
	P=0.0854
	
	-1.7
	(-3.5 to 0.1)
	0
	P=0.5369

	Zn
	PM2.5
	10 ng/m³
	-2.1
	(-5.8 to 1.7)
	53
	P=0.0722
	
	-0.5
	(-1.8 to 0.7)
	0
	P=0.5237

	
	PM10
	20 ng/m³
	0.3
	(-2.5 to 3.3)
	48
	P=0.1049
	
	-0.8
	(-2.1 to 0.5)
	0
	P=0.4881


 a Adjusted for age, sex, height, weight, recent respiratory infections, non-native ethnicity, parental socio-economic status, allergic mother, allergic father, breastfeeding, mother smoking during pregnancy, smoking at home, mould/dampness at home and furry pets in the home
b Children who did and did not move since recruitment. 

eTable 11: Confounder-adjusted a associations between estimated air pollution levels and forced expiratory volume in the first second for non-asthmatics and asthmatics b: results from random-effects meta-analyses expressed as percent change with 95% confidence intervals, I2 and p-value of heterogeneity of effect estimates between cohorts.
	Exposure 
	Exposure increment
	Non-asthmatics (n=4.215)
	
	Asthmatics b (n=432)

	
	
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity
	
	%  difference
	(95% CI)
	I2
	Test for 
heterogeneity

	Cu
	PM2.5
	5 ng/m³
	0.4
	(-4.3 to 5.3)
	75
	P=0.0029
	
	-2.1
	(-8.7 to 4.8)
	44
	P=0.1288

	
	PM10
	20 ng/m³
	0.2
	(-1.4 to 1.9)
	0
	P=0.9904
	
	-6.0
	(-15.1 to 4.2)
	71
	P=0.0082

	Fe
	PM2.5
	100 ng/m³
	0.2
	(-3.6 to 4.2)
	79
	P=0.0007
	
	-1.3
	(-4.1 to 1.6)
	15
	P=0.3165

	
	PM10
	500 ng/m³
	0.5
	(-0.9 to 1.8)
	0
	P=0.4865
	
	-2.3
	(-6.8 to 2.5)
	35
	P=0.1911

	K
	PM2.5
	50 ng/m³
	1.1
	(-1.9 to 4.2)
	0
	P=0.6781
	
	0.4
	(-1.4 to 2.2)
	0
	P=0.5748

	
	PM10
	100 ng/m³
	0.0
	(-1.6 to 1.6)
	0
	P=0.5406
	
	-1.0
	(-7.7 to 6.1)
	10
	P=0.3482

	Ni
	PM2.5
	1 ng/m³
	-0.5
	(-2.3 to 1.3)
	28
	P=0.2429
	
	-5.2
	(-14.2 to 4.6)
	52
	P=0.1027

	
	PM10
	2 ng/m³
	-0.7
	(-2.7 to 1.4)
	30
	P=0.2210
	
	-4.4
	(-9.4 to 0.8)
	47
	P=0.1087

	S
	PM2.5
	200 ng/m³
	0.1
	(-4.8 to 5.2)
	63
	P=0.0285
	
	-6.7
	(-12.4  to -0.6)
	22
	P=0.2739

	
	PM10
	200 ng/m³
	-2.0
	(-4.0 to 0.0)
	1
	P=0.4003
	
	-5.6
	(-10.2 to -0.7)
	36
	P=0.1829

	Si
	PM2.5
	100 ng/m³
	-1.1
	(-4.8 to 2.8)
	43
	P=0.1339
	
	-2.3
	(-9.3 to 5.2)
	34
	P=0.1953

	
	PM10
	500 ng/m³
	-1.3
	(-4.5 to 2.0)
	53
	P=0.0746
	
	0.1
	(-0.6 to 0.8)
	0
	P=0.4399

	V
	PM2.5
	2 ng/m³
	0.3
	(-5.1 to 6.0)
	11
	P=0.3392
	
	-2.7
	(-7.0 to 1.9)
	24
	P=0.2665

	
	PM10
	3 ng/m³
	1.7
	(-4.2 to 8.1)
	31
	P=0.2180
	
	-1.1
	(-8.5 to 6.9)
	63
	P=0.0285

	Zn
	PM2.5
	10 ng/m³
	-0.1
	(-1.3 to 1.0)
	17
	P=0.3053
	
	0.1
	(-5.6 to 6.1)
	57
	P=0.0539

	
	PM10
	20 ng/m³
	-0.2
	(-1.8 to 1.4)
	12
	P=0.3369
	
	-1.2
	(-3.6 to 1.2)
	5
	P=0.3757


a Adjusted for age, sex, height, weight, recent respiratory infections, non-native ethnicity, parental socio-economic status, allergic mother, allergic father, breastfeeding, mother smoking during pregnancy, smoking at home, mould/dampness at home and furry pets in the home
b Asthma was defined as at least two positive answered to the questions: (1) “Has your doctor ever diagnosed asthma in your child?”, (2) “Has your child had wheezing or whistling in the chest in the last 12 months?”, (3) “Has your child been prescribed asthma medication during the last 12 months?” 
eTable 12: Table showing characteristics of all original (at recruitment) cohort participants and the population of the current study

	
	Stockholm County
	Munich
	Wesel

	
	Main analyses
 (n=1808)
	All participants  
(N=4,089)
	P-value*
	Main analyses
 (n=600)
	All participants  
(N=2,949)
	P-valueb
	Main analyses
 (n=851)
	All participants  
(N=3,390)
	P-value*

	Variable
	n/N
	%
	n/N
	%
	
	n/N
	%
	n/N
	%
	
	n/N
	%
	n/N
	%
	

	Female gender 
	885/1808
	49
	2024/4089
	49.5
	0.53
	308/600
	51.3
	1159/2425
	47.8
	0.0315
	424/851
	49.8
	1531/2989
	51.2
	0.4151

	Recent respiratory infections b
	176/1808
	9.7
	239/2620
	9.2
	0.10
	206/600
	34.3
	392/1144
	34.3
	0.5524
	334/851
	39.3
	436/1088
	40.1
	0.6246

	Non-native ethnicity c
	358/1808
	19.8
	707/3398
	20.8
	0.12
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Parental socio-economic status d
	
	
	
	
	<0.0001
	
	
	
	
	0.0003
	
	
	
	
	<0.0001

	     Low
	125/1808
	6.9
	356/4062
	8.8
	
	30/600
	5.0
	263/2931
	9.0
	
	74/851
	8.7
	559/3357
	16.7
	

	     Intermediate
	891/1808
	49.3
	2035/4062
	50.1
	
	117/600
	19.5
	574/2931
	19.6
	
	333/851
	39.1
	1307/3357
	38.9
	

	     High
	792/1808
	43.8
	1671/4062
	41.1
	
	453/600
	75.5
	2094/2931
	71.4
	
	444/851
	52.1
	1491/3357
	44.4
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Allergic mother
	315/1808
	17.4
	651/4032
	16.2
	0.047
	338/600
	56.3
	1294/2930
	44.2
	<0.0001
	312/851
	36.7
	1076/3376
	31.9
	0.0027

	Allergic father
	331/1808
	18.3
	665/4032
	16.5
	0.005
	306/600
	51.0
	1148/2905
	39.5
	<0.0001
	255/851
	30.0
	819/3333
	24.6
	0.0003

	Breastfeeding (≥12wks)
	1730/1808
	95.7
	3657/3879
	94.3
	<0.0001
	421/600
	70.2
	1475/2200
	67.0
	0.1254
	491/851
	57.7
	1362/2713
	50.2
	<0.0001

	Mother smoking during pregnancy e
	217/1808
	12.0
	527/4088
	12.9
	0.13
	76/600
	12.7
	313/2314
	13.5
	0.8192
	112/851
	13.2
	497/2816
	17.7
	0.0006

	Current smoking in the home
	310/1808
	17.2
	617/3345
	18.5
	0.04
	120/600
	20.0
	420/1940
	21.6
	0.3416
	305/851
	35.8
	817/2138
	38.2
	0.1548

	Current dampness/moulds in the home f
	167/1808
	9.2
	332/3399
	9.8
	0.27
	146/600
	24.3
	427/1931
	22.1
	0.1054
	152/851
	17.9
	310/2108
	14.7
	0.0094

	Current furry pets in the home
	460/1808
	25.4
	917/3403
	27.0
	0.04
	147/600
	24.5
	480/1942
	24.7
	0.8123
	225/851
	26.4
	606/2138
	28.3
	0.2186

	Study region g
	
	
	
	
	0.03
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	     Stockholm
	572/1808
	31.6
	1205/4071
	29.6
	
	
	
	
	
	
	
	
	
	
	

	     Järfälla
	527/1808
	29.2
	1173/4071
	28.8
	
	
	
	
	
	
	
	
	
	
	

	     Solna
	449/1808
	24.8
	1074/4071
	26.4
	
	
	
	
	
	
	
	
	
	
	

	     Sundbyberg
	260/1808
	14.4
	619/4071
	15.2
	
	
	
	
	
	
	
	
	
	
	

	Moved between birth & LF measurement
	1137/1779
	63.9
	2315/3468
	66.8
	<0.0001
	322/600
	53.7
	1233/2328
	53.0
	0.3346
	288/851
	33.8
	724/2117
	34.2
	0.8260

	Current asthma h
	202/1807
	11.2
	306/3414
	9.0
	<0.0001
	23/600
	3.8
	51/1940
	2.6
	0.0316
	36/846
	4.3
	66/2128
	3.1
	0.0525

	Allergic sensitization i
	600/1688
	35.6
	851/2447
	34.8
	0.234
	216/547
	39.5
	402/1074
	37.4
	0.5638
	219/747
	29.3
	297/1004
	29.6
	0.0248


	
	Manchester
	the Netherlands

	
	Main analyses
 (n=500)
	All participants  
(N=1,185)
	P-valuea
	Main analyses
 (n=900)
	All participants  
(N=3,963)
	P-value a

	Variable
	n/N
	%
	n/N
	%
	
	n/N
	%
	n/N
	%
	

	Female gender 
	242/500
	48.4
	543/1185
	45.8
	0.128
	459/900
	51.0
	1908/3963
	48.1
	0.0870

	Recent respiratory infections b
	N/A
	N/A
	N/A
	N/A
	N/A
	223/900
	24.8
	278/1118
	24.9
	0.9490

	Non-native ethnicity c
	26/500
	5.2
	56/1115
	5.0
	0.807
	36/900
	4.0
	215/3700
	5.8
	0.0203

	Parental socio-economic status d
	
	
	
	
	0.064
	
	
	
	
	0.0015

	     Low
	73/500
	14.6
	171/1078
	15.9
	
	89/900
	9.9
	502/3812
	13.2
	

	     Intermediate
	204/500
	40.8
	406/1078
	37.7
	
	314/900
	34.9
	1402/3812
	36.8
	

	     High
	142/500
	28.4
	297/1078
	27.6
	
	497/900
	55.2
	1908/3812
	50.1
	

	
	81/500
	16.2
	204/1078
	18.9
	
	
	
	
	
	

	Allergic mother
	303/500
	60.6
	683/1147
	59.5
	0.523
	582/900
	64.7
	1237/3963
	31.2
	<0.0001

	Allergic father
	317/500
	63.4
	717/1138
	63.0
	0.807
	293/900
	32.6
	1217/3957
	30.8
	0.2431

	Breastfeeding (≥12wks)
	250/500
	50.0
	502/1115
	42.4
	0.003
	484/900
	53.8
	1892/3896
	48.6
	0.0017

	Mother smoking during pregnancy e
	53/500
	10.6
	119/1025
	11.6
	0.325
	132/900
	14.7
	696/3904
	17.8
	0.0132

	Current smoking in the home
	183/500
	36.6
	366/999
	36.6
	0.981
	140/900
	15.6
	548/3254
	16.8
	0.3032

	Current dampness/moulds in the home f
	65/500
	13.0
	126/1030
	12.2
	0.482
	260/900
	28.9
	941/3238
	29.0
	0.9100

	Current furry pets in the home
	214/500
	42.8
	465/1029
	45.2
	0.134
	436/900
	48.4
	1755/3210
	54.7
	0.0002

	Study region g
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	     Stockholm
	
	
	
	
	
	
	
	
	
	

	     Järfälla
	
	
	
	
	
	
	
	
	
	

	     Stockholm
	
	
	
	
	
	
	
	
	
	

	     Sundbyberg
	
	
	
	
	
	
	
	
	
	

	Moved between birth and LF measurement
	237/500
	47.4
	561/995
	56.4
	<0.001
	455/900
	50.6
	3434/3963
	86.7
	<0.0001

	Current asthma h
	76/500
	15.3
	182/1024
	17.8
	0.041
	95/896
	10.6
	239/3258
	7.3
	0.0002

	Allergic sensitization i
	133/313
	42.5
	255/581
	43.9
	0.460
	343/744
	46.1
	694/1703
	40.8
	0.0002


a Chi-squared test comparing ESCAPE-lung function analysis population from main analyses with all participants
b Stockholm County cohort: Respiratory infection at the time of lung function measurement; Wesel and Munich cohorts: lower or upper respiratory infection during past 4 weeks; Manchester cohort: only asymptomatic children were measured; Dutch cohort: cold or respiratory infection during past 3 weeks
c Stockholm County cohort: Scandinavian; Manchester cohort: Caucasian; Dutch cohort: Dutch
d Based on mother’s education in Stockholm County cohort; based on maximum of mother’s and father’s education in the Munich, Wesel and Dutch cohorts; based on father’s income categories (<10,000; 10,000-20,000; 20,000-30,000; >30,000) in Manchester cohort
e At least during the first 4 weeks; f During the past 12 months; g Only relevant for Stockholm County cohort
h Asthma was defined as at least two positive answered to the questions: (1) “Has your doctor ever diagnosed asthma in your child?”, (2) “Has your child had wheezing or whistling in the chest in the last 12 months?”, (3) “Has your child been prescribed asthma medication during the last 12 months?”
i Allergic sensitization was defined as specific IgE antibodies of ≥0.35 kUA/L for one of the allergens tested (more details provided in SDC 1).
ESCAPE exposure estimates available for the 6/8-year home address b





1,977 (75%)





627 (82%)





951 (96%)





581 (74%)





1,036 (92%)





Complete information on main confounders (main analyses) c





1,808 (69%)





600 (79%)





851 (86%)





500 (63%)





900 (80%)





Successful measurement of Forced Expiratory Volume in the first second a





2,027 (77%)





659 (86%)





968 (98%)





790 (100%)





1,058 (93%)





Successful lung function measurement and information on sex, height and weight





2,591 (99%)





659 (86%)





968 (98%)





790 (100%)





1,058 (93%)





Lung function medical examination


(age)





2,630 (100%)


(8 years)








762 (100%)


(6 years)





987 (100%)


(6 years)





790 (100%)


(8 years)








1,132 (100%)


(8 years)





Baseline population


(years of birth)





4,089


(1994-1996)








2,949


(1995-1998)








3,390


(1995-1999)





1,185


(1995-1997)








3,963


(1996-1997)





Cohort


(Place, country of origin)





BAMSE


(Stockholm County, Sweden)








GINI South


(Munich Germany)








GINI/LISA North


(Ruhr Area, Germany)





MAAS


(Manchester, UK)








PIAMA


(The Netherlands)








