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Solid particles, examples of size range



10µm

Size of cigarette smoke

Cigarette smoke 0,5µm



What is the basis for these calculations?



Relative risk for all‐cause mortality 
and a 10 µg/m3 increase in daily PM10 in Europe
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Expert Group on PM, 1st Meeting, 23‐24 May 2005

Source: WHO 2004



(PM <10µm) (PM <2,5µm)

Mortality due to particle matter (PM, Ozone).
Summary of the studies till 2004

WHO‐Report 2008



Increasing papers about the risk of PM resp. fine dust

2000



PM10, PM2.5, (NO2) positive correlation with (>RR 1,02):
Lung cancer Lamichhane DK, 2017, Andersen ZJ

Brain tumor Andersen ZJ, 2017

Breast cancer Andersen ZJ, 2017

Liver cancer Andersen ZJ, 2017

Kidney cancer Raaschou‐Nielsen O, 2017

Monoklonal Gammopathia Orban E, 2017

COPD Cai Y, 2014, Liu J 2016

Lung fibrosis Conti S, 2018

hypertension Wong CM, 2007, 2014,  Andersen ZJ 

Cerebrovaskular events Stafoggia M, 2014

Cardiovascular events Dehbi HM, 2017

Diabetes Strak M, 2017, Balti EV, 2014

Effect of walking on lung function neutralized Sinharay R, 2017

Depression Zijlema WL, 2016

Weight of birth Clemens T, 2017

Sperm mobility Jurewicz J, 2015



Feinstaub korreliert nicht mit:

Rheumatic Arthritis Hart JE, 2013

Autismus Guxens M, 2016

PM10, PM2.5, (NO2) no correlation with (RR <1,01):



PM10, PM2.5, (NO2) positive correlation with (>RR 1,02):
Lung cancer Lamichhane DK, 2017, Andersen ZJ

Brain tumor Andersen ZJ, 2017

Breast cancer Andersen ZJ, 2017

Liver cancer Andersen ZJ, 2017

Kidney cancer Raaschou‐Nielsen O, 2017

Monoklonal Gammopathia Orban E, 2017

COPD Cai Y, 2014, Liu J 2016

Lung fibrosis Conti S, 2018

hypertension Wong CM, 2007, 2014,  Andersen ZJ 

Cerebrovaskular events Stafoggia M, 2014

Cardiovascular events Dehbi HM, 2017

Diabetes Strak M, 2017, Balti EV, 2014

Effect of walking on lung function neutralized Sinharay R, 2017

Depression Zijlema WL, 2016

Weight of birth Clemens T, 2017

Sperm mobility Jurewicz J, 2015



RR = 1,014 (=1,4%) 
How are the relationships to other

risks?
(PM <10µm) (PM <2,5µm)

WHO‐Report 2008



1,1

RR (mortality)

1,2

1,3

1,4

1,5

1,6

1,7

RR 1,006
(PM10)

Passive smoking (1,3; +30%)

RR 1,013
(PM2,5)

Aus: Köhler D. Voshaar T, Schönhofer B
Pneumologie Thieme 2. Aufl. 2014



RR (Relatives Risiko)

2,5

5

7,5

Smoking (8-10; +800%)

Hypertonie (10-12; +1000%)

PassivrauchenRR 1,006
(PM10)

RR 1,013
(PM2,5)

Aus: Köhler D. Voshaar T, Schönhofer B; Pneumologie Thieme 2. Aufl. 2014

10



Confounder can not be eliminated if they are
huge in relation to the measured variable

Variations of <1% in the answers in the questionaires
can fully explain the results of PM and NOx on health
because they influence remarkably the survival:
• smoking behavior
• comorbidities
• adherence to treatment
• Consumtion of alcohols
• Physical activity
• ….



Route (km)

Consumption gasoline (l)

Correlation and causuality



r=0,89

Bring storks the children?

Inhabitants x10³

Storks (n)



(Biokost)



r=0,98
P<10‐48

Life expectency (Germany) 1950‐2013 (Y) 

r = 0,98
p<10‐48

Extremly strong correlation, reason?

????



r=0,98
P<10‐48

Vehicles in Germany 1950‐2013 (x 103)
Source:  Statistisches und Kraftfahrt Bundesamt

Einfluss der 
Umweltprämie

causal?

r = 0,98
p<10‐48

Life expectency (Germany) 1950‐2013 (Y) 



Conclusion: we need more vehicles to get older



Verification doesn‘t support a hypothesis, 
only falsification helps

Karl Popper

David Hume

Hypothesis: all swans are white



One black swan and the hypothesis is destroyed

Karl Popper

David Hume

Hypothesis: all swans are white



Relative risk for all‐cause mortality 
and a 10 µg/m3 increase in daily PM10 in Europe
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Expert Group on PM, 1st Meeting, 23‐24 May 2005

Source: WHO 2004

Hints for a falsification of
the hypothesis

mean PM10 RR



Strong hints for falsification about
health risk in the low dosis range:

The relation to the the high 
concentration of cigarette smoke



Exhaust from a big diesel truck with a tube direct into
a closed 36m³ container, compared to smoking

De Marco C et al. 2016
Multidiscip Respir Med



Exhaust diesel
11 liter truck

Closed container 8min

De Marco C et al. 2016 Multidiscip Respir Med



De Marco C et al. Multidiscip Respir Med 2016

Total exhaust from a big truck contains less amount of
PM1, PM10, PM2.5  than smoking of 2 cigarretes



50µg/m³

PM (µg/m3)
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1.000

0
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limit
fine dust
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(3. World)

Pollution
Workplace till
70th (mining, 

foundry,
Stone pit…)

200‐600µg/m³ 2‐5mg/m³

Comparison PM 
in different 
places



Exampel: coal worker pneumoconiosis after 
30 years of working

Healthy Silicosis



50µg/m³

500

1.000

0

250

750

2‐400µg/m³ 2‐4mg/m³

Cigarette smoke

PM of the Mainstream of
cigarette smoke  is 10Mio higher

than the limit of fine dust

0,5‐1kg/m³

fine dust
limit

Big cities
(3. World)

Pollution
Workplace
(mining, 
foundry…)

PM (g/m3)



Comparison PM „fine dust“ (5µg/m³)
to PM cigarette smoke for kidney cancer, a study

where a high risk was found



PM 5µg/m³ during life in relation to smoking

Smoker: 1 cigarette contains 0.7g tobacco; 
inhaled PM ca. 25mg (and gases).
After 50 cigaretts: 1,25g is reached

A human is breathing 9m³  air/day or
ca. 250.000m³ air/life.
5µg/m³  Particle Matter (PM) inhaled: 1.25g/life



A lot of smoker should develop kidney cancer
after smoking of 3 packages??



What is the basis for these calculations?



Estimates of health impacts of anthropogenic PM in EU
Health end-point Units (per year) EU25 Germany

Mortality – life expectancy 
reduction

Months 8,6 10,2

Mortality – long term 
exposure

Life years lost x1,000 3001 657

Mortality – long term 
exposure

Number of premature 
deaths x1,000

288 65

Infant mortality Cases x1,000 0,6 0,09
Chronic bronchitis Cases x 1000 136 31
Respiratory hospital 
admissions

cases x 1000 51 11

Cardiac hospital admissions Cases x 1000 32 7
Restricted activity days Days x 1000 288292 63832
Respiratory medication use 
(children)

Days x 1000 3510 781

Respiratory medication use 
(adults)

Days x 1000 22990 5166

Lower respir. symptoms 
(children)

Days x 1000 160349 32291

Lower respir. symptoms in 
adults with chronic disease

Days x 1000 236498 52636

Source: CAFE 2005



<4weeks

After this data: smoker should all die after 
some packages!



The right tool is not enough



Many thanks for your attention


