Outcome definitions
Serum levels of the liver enzymes GGT, AST and ALT were analyzed on an automatic Roche/Hitachi MODULAR analyzer according to the recommendations of the International Federation of Clinical Chemistry (IFCC) from 2002.1 Serum GGT levels were analyzed by an enzymatic colometric test at 37°C (coefficient of variation (CV) = 0.9 %). Serum AST and ALT levels were analyzed by an UV test according to a standardized method with pyridoxal phosphate activation at 25°C and recalculated to 37°C (CV = 2.9 % for AST and 3.2 %  for ALT). The assays were conducted on the non-fasting (F3) and fasting (F4) venous blood samples. 
Exposure definitions

Chronic exposure to ambient air pollution was estimated within the ESCAPE study (European Study of Cohorts for Air Pollution Effects, http://www.escapeproject.eu/). A combination of measurements and modelling was used. Measurements of particles with an aerodynamic diameter below 2.5 µm (PM2.5) and below 10 µm (PM10), of the absorbance of PM2.5 as well as of the gaseous air pollutants NOx and nitrogen dioxide (NO2) were conducted for three periods of two weeks per site in the cold, warm and intermediate temperature season during October 2008 – July 2009. PM was measured at 20 selected monitoring sites and NOx and NO2 at 40 selected monitoring sites spread over the Munich and Augsburg regions in order to cover the spatial variation of the pollutants as well as the spatial distribution of home addresses of the study participants. Coarse particles (PMcoarse) were calculated by subtracting PM2.5 from PM10. Annual average concentrations of these pollutants were estimated for each participant’s residence using land use regression (LUR) models (Table1). A more detailed description of the measurements methods, quality control, data analysis and the LUR models development in the ESCAPE study has been given elsewhere. 2-5
Covariates’ definitions
The following covariates that could have an influence on serum levels of the liver enzymes were considered in the analyses: age, sex, educational level, occupational status, physical activity, smoking status, alcohol intake, waist circumference, systolic and diastolic BP, total to high-density lipoprotein cholesterol ratio (total-to-HDL cholesterol ratio), triglycerides (TGs) and presence of CVD and diabetes. Socio-demographic and lifestyle characteristics were based on self-reported information. Educational level was classified in three categories: primary school, secondary school, university degree. Occupational status was classified in two categories: employed or self-employed, unemployed or homemaker or housewife or retired. Physical activity was classified in three categories: none, about 1 h/week, > 2 h/week. Smoking status was classified in three categories: smoker (either regular or occasional), ex- and never-smoker. Alcohol intake was classified in two categories based on total daily alcohol consumption: elevated (> 2 drinks/day for men and > 1 drink/day for women), none or normal. Waist circumference (cm) was measured as the smallest circumference or above iliac crest. BP (mmHg) was measured by a validated automatic device OMRON HEM 705-CP.  Three independent BP measurements were taken with a 3-minute pause after a rest of at least 5 minutes in a sitting position on the right arm and the mean of the last two measurements was calculated. Total cholesterol (TC), high-density lipoprotein cholesterol (HDL cholesterol) and TGs (mg/dl) were measured by CHOL, AHDL and TGL Flex methods (Dade-Behring), respectively. Presence of CVD was decided as either history of myocardial infarction, angina pectoris, stroke, or hypertension. Diabetes was defined as either a doctor-diagnosed diabetes, impaired fasting glucose (blood glucose level > 110 mg/dl but < 126 mg/dl), treatment with insulin, or taking oral hypoglycemic drugs.
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Table1. Description of developed LUR models for Munich and Augsburg regions
	Pollutant
	LUR model
	R² of model
	R² validation

	PM2.5
	11.90 + 1.94 × 10-2 × MAJORROADLENGTH_50 + 4.95 × 10-4 × ROADLENGTH_300 – 14.30 × URBGREEN_5000 + 7.41 × 10-9 × TRAFMAJORLOAD_1000
	78%
	62%

	PM10
	18.47 + 3.89 × 10-2 × MAJORROADLENGTH_50 – 56.65 × NATURAL_100 + 2.07 × 10-2 × ROADLENGTH_50
	83%
	75%

	PMcoarse
	4.09 + 2.46 × 10-2 × MAJORROADLENGTH_50 + 4.20 × 10-6 × POP_5000 + 1.16 × 10-2 × ROADLENGTH_50
	81%
	69%

	PM2.5 abs
	1.34 + 1.77 × 10-7 × TRAFLOAD_50 + 1.84 × 10-3 × ROADLENGTH_50 + 2.16 × 10-4 × TRAFMAJORLOAD_1000
	91%
	82%

	NOx
	13.34 + 3.90 × 10-6 × TRAFLOAD_50 + 8.97 × 10-2 × MAJORROADLENGTH_50 + 3.81 × 10-3 × INTMAJORINVDIST + 2.46 × 10-8 × TRAFLOAD_1000 + 5.11 × 10-2 × ROADLENGTH_50 + 19.50 × HLDRES_1000
	88%
	76%

	NO2
	7.43 + 1.98 × 10-6 × TRAFLOAD_50 + 1.35 × 10-3 × INTMAJORINVDIST + 2.37 × 10-2 × ROADLENTH_50 + 1.47 × 10-5 × POP_5000 + 4.15 × 10-2 × MAJORROADLENGTH_50 + 9.85 × HLDRES_500
	86%
	67%


INTMAJORINVDIST – the product of inverse distance to the nearest major road and the traffic intensity on this road (vehicles·day-1m-1). The rest of the variables were calculated for buffers with _X indicating the radius of the buffer in meters: ROADLENGTH_X – total length (m) of all road segments; MAJORROADLENGTH_X - total length (m) of major road segments; TRAFLOAD_X – the sum of (traffic intensity x the length of all road segments) within a buffer (vehicles·day-1m) for all roads; TRAFMAJORLOAD_X - the sum of (traffic intensity x the length of all road segments) within a buffer (vehicles·day-1m) for major roads; URBGREEN_X - the surface area (m²) of natural land; NATURAL_X - the surface area (m²) of urban green space; HLDRES_X – the surface area (m²) of all residential land; POP_X – population number.

Table 2. Characteristics of the study participants from KORA F3 (2004 - 2005) and F4 (2006 - 2008), the Augsburg area, Germany
	Characteristic 
	Total n (%) or mean ± SD

	
	All

(n = 5892)
	F3

(n = 2870)
	F4

(n = 3022)

	Age (years)                                                               
	56.7 ± 13.0
	57.2 ± 12.8
	56.1 ± 13.2

	Sex (male)
	2863 (48.6)
	1400 (48.8)
	1463 (48.4)

	Highest educational level
	
	
	

	  primary school
	28 (0.5)
	10 (0.4)
	18 (0.6)

	  secondary school
	5011 (85.0)
	2475 (86.2)
	2535 (83.9)

	  university degree
	853 (14.5)
	385 (13.4)
	468 (15.5)

	Occupational status                                     
	
	
	

	  employed / self-employed  
	2803 (47.6)
	1286 (44.8)
	1517 (50.2)

	  unemployed / homemaker / retired
	3089 (52.4)
	1584 (55.2)
	1505 (49.8)

	Physical activity (h/week)                                            
	
	
	

	  none                                   
	1925 (32.7)
	950 (33.1)
	975 (32.3)

	  1
	2580 (43.8)
	1274 (44.4)
	1306 (43.2)

	  >2
	1387 (23.5)
	646 (22.5)
	741 (24.5)

	Smoking status                                              
	
	
	

	  current smoker                 
	1070 (18.2)
	532 (18.5)
	538 (17.8)

	  former smoker                  
	2283 (38.8)
	1059 (36.9)
	1224 (40.5)

	  never smoker                    
	2539 (43.1)
	1279 (44.6)
	1260 (41.7)

	Alcohol intake 
	
	
	

	  none or normal
	3857 (65.5)
	1841 (64.2)
	2016 (66.7)

	  increased
	2035 (34.5)
	1029 (35.9)
	1006 (33.3)

	Waist circumference (cm)
	94.4 ± 13.6
	94.9 ± 13.0
	93.8 ± 14.0

	Systolic BP (mmHg)
	126.4 ± 19.7
	130.8 ± 20.1
	122.2 ± 18.4

	Diastolic BP (mmHg)
	78.4 ± 10.9
	81.9 ± 10.8
	75.1 ± 10.0

	Total-to-HDL cholesterol ratio
	4.0 ± 1.2
	4.0 ± 1.3
	4.1 ± 1.2

	TGs (mg/dl)
	143.7 ± 108.9
	164.5 ± 126.9
	123.9 ± 84.0

	CVD
	2762 (46.9)
	1526 (53.2)
	1236 (40.9)

	Diabetes
	460 (7.8)
	238 (8.3)
	222 (7.4)

	GGT (µkat/l)
	0.66 ± 1.13
	0.64 ± 0.93
	0.67 ± 1.28

	AST (µkat/l)
	0.46 ± 0.19
	0.47 ± 0.17
	0.45 ± 0.20

	ALT (µkat/l)
	0.39 ± 0.25
	0.35 ± 0.21
	0.43 ± 0.27


ALT, alanine transaminase; AST, aspartate transaminase; BP, blood pressure; CVD, cardiovascular disease; GGT, gamma-glutamyltransferase; HDL, high-density lipoprotein; SD, standard deviation; TGs, triglycerides.

Table 3. Description and Spearman correlation coefficients of estimated annual average concentrations of air pollutants at residences in the Augsburg area, Germany (October 2008 – July 2009)
	Pollutant
	Mean ± SD
	Min
	25 %
	Median
	75 %
	Max
	5 - 95%
	
	PM2.5
	PM10
	PMcoarse
	PM2.5
abs
	NOx

	PM2.5 (µg/m³)
	13.60 ± 0.88
	11.52
	12.95
	13.46
	14.07
	17.82
	2.77
	
	1
	
	
	
	

	PM10 (µg/m³)
	20.31 ± 2.38
	14.80
	18.47
	20.46
	21.78
	30.75
	7.73
	
	0.38
	1
	
	
	

	PMcoarse (µg/m³)
	6.20 ± 1.05
	4.11
	5.48
	6.04
	6.68
	12.59
	3.46
	
	0.25
	0.76
	1
	
	

	PM2.5 absorbance (10-5m-1)
	1.68 ± 0.17
	1.34
	1.57
	1.66
	1.77
	2.73
	0.54
	
	0.42
	0.66
	0.83
	1
	

	NOx (µg/m³)
	32.34 ± 7.10
	19.69
	27.34
	31.02
	36.02
	75.16
	22.27
	
	0.38
	0.69
	0.85
	0.75
	1

	NO2 (µg/m³)
	18.57 ± 3.76
	11.46
	15.78
	18.11
	20.70
	39.10
	11.81
	
	0.34
	0.67
	0.79
	0.66
	0.92


25 %, 1st quartile; 75 %, 3rd quartile; 5 – 95%, range between 5th and 95th percentiles; Max, maximum; Min, minimum; NO2, nitrogen dioxide; NOx, nitrogen oxides; PM10, particulate matter with aerodynamic diameter of < 10 µm; PM2.5, particulate matter with aerodynamic diameter of < 2.5 µm; PMcoarse, coarse particulate matter; SD, standard deviation.
