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Swiss Cohort Study on Air Pollution and
Lung and Heart Diseases in Adults

Majoe road
SAPALDLA 3 sampling sites

Repeated measurements
in 2011 and 2012
3 seasons x 2 weeks
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PM and Ultrafine particles
4 areas, 20 sites each
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Basic .Study Design

- Short-term studies (London, Barcelona)
+ Long-term studies w/cohorts (Basel, London,
Amsterdam/Utrecht/Maastricht, Barcelona, Turin)
- Questionnaires
- Monitoring: health, personal, home, mobile
- Omics: fresh blood, archived blood

Parallel OMICs analyses
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Exposure Measurements (in all 5 centers):

- 24hr Personal exposure monitoring (PEM) * 3 seasons

- 24hr Home-outdoor measurements * 3 seasons (Basel+NL)

- 30min UFP measurements at 160 locations * 3 seasons --> LUR
models

Health metrics
- Blood pressure
- Height & weight
- Spirometry
- Buccal swab
- Blood sample

PROCESSED

”_ Filter analysi . PEM Backpack
ilter analysis —

UFP Mobile Monitoring:

-160 locations in Basel and surrounding areas
-30 min measurements at each location:

- PM,  (DustTrak)

- BC {(MicroAeth)

- Particle numbers (CPC & MiniDisc)

- Traffic counts
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UFP Mobile Monitoring:

-160 locations in Basel and surrounding areas
-30 min measurements at each location:
- PM, . (DustTrak)

BC (MicroAeth)
Particle numbers (CPC & MiniDisc)

- Traffic counts
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Coefficient of determination, R (n)

PMys

Area
PM2.5 abs PM2_5 abs PM]_D PMcoarsg PM]_u

Basel 0.35 0.63 [(0.49| 0.32 0.25
Geneva 0.44 : : 0.18 |(0.63| 0.24 0.22

Lugano 0.82 0.16 |0.75| 0.16 0.28

Wald 0.90 ] 0.51 |(0.45| 0.20 0.71

All areas 0.80 0.51 0.74
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Pollutant

Measures of spatial
autocorrelation

P-value of
association
of residuals
with area

Moran’s |
(p-value)

PM, 5
(ng/m?3)

PM25=-13.2+

PM25_2010 * 1.81 +
MAJROADLENGTH_25 * 0.0478 +
URBGREEN_5000 * -0.000000521 +
TRAFMAJOR * 0.0000515

-0.0558
(0.7222)

PNC
(particles/cm?3)

PNC = 7805 +

Area_GE * 4270 +

Area_LU * 5895 +

Area_WA * ‘2388 +
TRAFLOAD_250 *0.000110 +
ROADLENGTH_100 *4.26 +
MAJROADLENGTH_50 *19.9 +
UGNL_1000 * -0.00273

-0.0663
(0.7059)

LDSA =299 +

Area_GE *9.17 +

Area LU *17.3 +

Area_WA *0.502 +
MAJROADLENGTH_250 *0.00317 +
ROADLENGTH_100 * 0.0094 +
TRAFNEAR * 0.000199 +

ALT * -0.0257

-0.0434
(0.8349)
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Figure 2.

Scatter plots of co-located indoor and outdoor levels of particle number concentration, PM, 5, PM,psorbance and NO, from 1-2-week-
long measurements without tobacco smoke influence. Lines show linear regressions for each area (colored) and all areas combined (black).
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Measurements without smoking influence®

Sites

I/O ratio median

(10th; 90th percentile)

0.72 (0.27; 1.54)
0.39

0.52 (0.26; 1.30)

0.70 (0.28; 1.47)

0.98 (0.28; 2.13)

0.73 (0.37; 1.28)
0.54 (0.29; 1.14)
0.86 (0.50; 1.38)
0.65 (0.34; 0.98)
0.80 (0.40; 1.30)

0.70 (0.39; 1.34)
0.60 (0.34; 1.15)
0.76 (0.49; 1.79)
0.58 (0.37; 0.98)
0.76 (0.40; 1.57)

0.67 (0.20; 2.13)
0.77 (0.27; 1.55)
0.71 (0.19; 2.65)
0.51 (0.15; 1.01)
0.76 (0.26; 4.41)

0.74 (0.41; 1.12)
0.63 (0.40; 1.15)
0.79 (0.55; 0.99)
0.80 (0.45; 1.08)
0.68 (0.37; 1.23)

0.55 (0.21; 0.99)
0.42 (0.20; 1.03)
0.59 (0.30; 0.98)
0.64 (0.28; 0.95)
0.54 (0.15; 1.03)

I/O Pearson
correlation

0.38

-0.07
0.29
0.26

0.61
0.43
0.57
0.71
0.30
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Table 2
Summary statistics for median and mean 20-min UFP measurements and total traffic counts by season and site type. The mean UFP concentration of the suburban background

station, taken during the same 20-min periods, is shown in italics.

N 20-min median UFP (particles cm™) 20-min mean UFP (particles cm™>) 20-min total traffic counts

Mean (SD) Min 25th  75th Mean (SD) Min 25th N Mean (SD)
suburban suburban

Site type

Street 122 14,700 (9100) 1600 7800 20,100 53,100 ' 17,800 (10,500) 1700 24,900 101 (113)
12,000 (7700) 12,300 (7700)

Urban 45 9900 (8600) 1100 5200 12,100 50,500 = 11,300 (10,000) 1600 12,100 29 (34)
10,100 (6700) 10,200 (6700)

Regional 8 9000 (5300) 2200 5200 12,600 17,800 . 9800 (5700) 2400 14,300 5(6)
11,400 (6000) 11,600 (6300)

SD: standard deviation; Min: minimum; 25th: 25th percentile; 75th: 75th percentile; Max: Maximum.

Basel MOBILE UFP Measurements — Basel MOBILE UFP Measurements (Season)

Season
E3a
Ele
Eic

L il
£

regional

shipping
regional
shipping

Site_type Site_type




Site type

Street 122
Urban 45
Regional 8

14,700 (9100)
12,000 (7700)
9900 (8600)
10,100 (6700)
9000 (5300)
11,400 (6000)

1600

1100

2200

7800

5200

5200

20,100 53,100
12,100 50,500
12,600 17,800

17,800 (10,500) 1700 8700 24900 57,500 12«
12,300 (7700)

11,300 (10,000) 1600 5900 12,100 50,500 45
10,200 (6700)

9800 (5700) 2400 5300 14300 18,000 9

11,600 (6300)

SD: standard deviation; Min: minimum; 25th: 25th percentile; 75th: 75th percentile; Max: Maximum.

Basel MOBILE UFP Measurements

S0000 -
L ]
40000 - !
*
30000 = i
Q
=
o *
20000 - 'S
L ]
L ]
. 2 ¢ *
10000 = Q
0- -
. — @
) — =] - -
E ﬁ w - :1_::
Site_type

Basel MOBILE UFP Measurements

S0000 -
L ]
>
* 9
L J L 4
40000 - B
L
1 :
30000 - $ -
Q
=
(N
20000 -
>
L ]
10000 = '
0- |

regional

hipping
treet

—
[\
O

L
b

Site_



Strest Site

Streat Site with SAPALDIA

Urban Background Site

Urban Background Site with SAPALDIA
#,  Reglonal Background Site

Regional Background Site with SAPALDIA

r Continuous Site N
Kilometers A
05 1 2

Table 3

Comparison of the median and mean 20-min UFP concentrations from SAPALDIA home outdoor measurements with the 20-min median and mean UFP concentrations
measured on the sidewalk nearby.

Site type SAPALDIA Sidewalk R? Slope Intercept (95% CI) t-test”
average (sd) average (sd)

Median All 18 8500 (3800) 10,100 (4800) 0.73 1100 (—700, 3000) <0.01
Urban” 10 8400 (3800) 9400 (4900) 0.73 1600 (500, 3800) 0.14
Street” 6 8100 (3000) 10,700 (4000) 0.64 1300 (—5100, 7600) 0.03
All 18 8700 (3600) 11,100 (4500) 0.71 900 (—-1500, 3300) <0.01
Urban” 10 8700 (3700) 10,400 (4900) 0.70 1400 (1000, 3900) 0.02
Street” 6 8200 (2700) 11,600 (3500) 0.54 2000 (-7500, 11,500) 0.02

13 and 5 concurrent measurements were collected in spring and summer, respectively.
4 p-value of paired t-test for the difference between sidewalk and home outdoor concentrations.
" Data for the two regional background sites are not shown.
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UFP 2 subject traces
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UFP 2 subject traces
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« Build seasonal LUR models (EXPOsOMICs) -
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- Explore possibilities for other UFP modelling (eg, GRAMM/ -
GRAL)

- UFP has been characterized in 3 large Swiss cities + 1 suburb

- but need to extend to 4 other SAPALDIA areas

- extend nationally
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