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i. Airborne indoor particles. 
 

 



Outline 

Indoor particles 

- i/o ïconcentration ratios 

- outdoor traffic and indoor smoking 

- indoor concentrations and respiratory health effects 

 in young children 
 

Airborne exposure in urban environments is socio-spatially 

distributed  

- Spatial variations ï maps 

- Social indicators and exposures 

- Variation of health effects of exposure to PM 
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INDOOR PARTICLES 
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Á i/o concentration ratios 

Á Outdoor traffic ï an indoor source 

Á Office (example - photocopiers) 

Á Measurements in childrenós rooms 

Á Indoor concentrations and respiratory health 

effects 



State of Knowledge 
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Á Most particulate matter health effects studies use outdoor (ambient) PM  

as a surrogate for personal exposure. 

Á More than half of the bodyôs intake during a lifetime is air inhaled at home.  

Á Thus, most illnesses related to environmental exposures stem  

from indoor air. 

 

Á Indoor particle sources are: 

- ETS 

- heating, cooking 

- incense/candle burning 

- other sources (printers,é) 

- outdoor air (!) 



Time budgets 
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PM Exposur e

outdoors

indoors at 

home 

(daytime)

indoors at 

home 

(nighttime)

public / 

individual 

transport

indoors not 

at home



i/o 
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- All seasons 

- Night and day 

- Unihabited rooms 

- Absence of indoor sources 

- Modern windows, closed 

- SMPS 



Course of time 
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time Ą 

indoor 

outdoor 

Number concentrations 



Size distributions - example 
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: 

indoor and outdoor
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Size distributions - mean 
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i/o - correlations 
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correlation outdoor 34.25 nm- indoor 107.7 nm

-0,1

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

-3
.7

5

-3
.2

5

-2
.7

5

-2
.2

5

-1
.7

5

-1
.2

5

-0
.7

5

-0
.2

5

0
.2

5

0
.7

5

1
.2

5

1
.7

5

2
.2

5

2
.7

5

3
.2

5

3
.7

5

lag (h)

c
o

rr
. 
c

o
e

ff
.

corr. coeff.

conf. interval



Shielding indoors 
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100% indoors 

50% indoors 



i/o relationships 

 12 / 47 

LESS:  
indoor environment is generally shielded against outdoor particulates,  

  lower number concentrations indoors than outdoors,  

 (if no important indoor sources) 

 

LARGER:  
indoor size distributions of particles very different from outdoor one:  

  concentrations of very fine particles are decreased significantly  

  concentration maxima are shifted to larger diameters  

 

LATER:  
  time lag between outdoor and indoor number concentrations 



i/o 
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- Measurements before and after reduction of 

street traffic  

- Workdays and weekends, nighttime and 

daytime 

- Unihabited rooms 

- Absence of indoor sources 

- Modern windows, closed 

- SMPS 



Traffic associated aerosols 
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workdays 
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Traffic associated aerosols 
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weekdays 6AM - 8PM
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Indoor measurements and health effects 
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Photocopiers 

- Elango et al., Environmental Health 12 (2013) 78 

- PM2.5, PM10 

- 81 workers 

- Spirometry 

- Inflammation markers 

 



Photocopiers - lung function  
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PHOTOCOPIER 

OPERATORS IN INDIA 

Elango et al., Environmental Health 12 (2013) 78 



Photocopiers - oxidative stress and systematic inflammation 
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Elango et al., Environmental Health 12 (2013) 78 

PHOTOCOPIER OPERATORS IN INDIA 



Photocopiers - oxidative stress and systematic inflammation 
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Elango et al., Environmental Health 12 (2013) 78 

PHOTOCOPIER OPERATORS IN INDIA 
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Indoor concentrations and health effects 

- 129 homes 

- Mass and number concentrations 

- Questionnaires 

- Medical examination 
 



ÅGerman toddlers spend more than 87%  

of their time indoors. 

ÅAmong the total time budget, German girls younger than  

seven years are 75 % and German boys 73% of their  

day at parental home.  
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Indoor air: childrenós time budgets 
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Introduction 

 
Gapes of knowledge 

 
ÁMeasurements of size resolved indoor particle concentrations  

in apartments 

Á Associations between (non-occupational) indoor particle  

concentrations and health effects   

 

Aim of the study 
 

ÁVerification of associations between concentrations  

of indoor particles and respiratory health effects 
 

Á Identify typical sources of indoor particle exposure  
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Material and Methods  

 
Study area / Measuring site 

 
Á City of Leipzig (Central Germany, ~ 530,000 inhabitants) 

Á 129 apartments of participants of the LISA (Leipzig) study 

Measurements 
 

ÁMeasurements 10-20 min in calm air without people in the room 
Á - total number concentration 

- number concentrations of particles > 0.3; 0.5; 1.0; 5.0 µm  
- mass concentrations (PM1; PM2.5; PM10) 

Questionnaires 
 

Áheating, cooking, traffic, smoking, é 
Áage, month of birth, gender, siblings, pets, é 
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RESULTS: Indoor Particle Concentrations 

  median mean 

percentile 

10th  25th  75th  90th  

total number concentration 

(1/cm³)*  
9,075 15,960 4,057 6,023 16,057 30,348 

number concentration of 

particles (1/l)   

> 0.3 µm  82,318 103,768 39,410 51,468 134,118 195,051 

> 0.5 µm 8,755 15,660 4,026 5,313 21,840 36,044 

> 1.0 µm  3,259 5,277 1,071 1,781 6,873 10,738 

> 5.0 µm  59.3 80.2 25.3 37.0 92.7 130.3 

mass concentration of 

particles (µg/m³)  
  

PM1 31.0 63.4 9.0 16.0 64.0 124.0 

PM2.5 32.0 65.6 10.0 20.0 66.0 115.0 

PM10 76.0 121.2 33.0 46.0 119.0 229.0 

* Total number of measurements of total number concentration which were carried 

 out in 59 apartments of the subcohort, only. (Not included into health analysis)  
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RESULTS: Indoor Particle Concentrations 

p < 0.05 


