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Gesundheitseffekte von
Luftverschmutzung

FIGURE 1

Adults

» All-cause mortality

* Respiratory disease mortality
* Respiratory disease morbidity
-Asthma | 40% COPD-

- COPD | Mortalitat
- Pneumonia | gyate of Global Air

¢ Cardiovascular disease mortality
* Cardiovascular disease morbidity

- ;;;oo::rdial infarction 25%
- Atral firiation aEmlIELE
e Mortalitat

» Cancer morbidity and mortality

- Lung cancer

- Breast cancer

~ Kidney cancer

- Bladder cancer
~ Liver cancer

- Stomach cancer

~ Brain tumors COVI D:19

- Leukemia
- Lymphomas

Pregnancy
and birth
outcomes

Mother

¢ Hypertensive disorders in pregnancy
- Preeclampsia
- Gestational hypertension

* Gestational diabetes

* Type 2 diabetes mortality
* Type 2 diabetes morbidity

* Neurodegenrative disease morbidity

— Dementia and Alzheimer's Disease

- Parkinson's disease .

~ Multiple sclerosis | 16% Asthma-
Erkrankungen bei

¢ Psychiatric diseases
- Depression
- Suicide

Children
outcomes

Respiratory disease mortality

Kindern
Khreis et al. 2017

Respiratory disease morbidity

- Asthma and asthma related
cutcomes

— Lower respiratory infections

Metabolic disease

— Type 1 diabetes

Offspring

* Intrauterine growth restriction
— Decreased birthweight
- Reduced fetal growth

* Preterm birth

e Congential anomalies

* Spontansous abortion
. Stillbirth

e |nfant death

¢ Childhood Cancers
- Leukemia
- Lymphomas
— Central nervous system cancers

* Tumors originating in embryonic tissue
— Neuroblastoma
~ Retinoblastoma
— Nephroblastoma

* Neurodeveiopment
— Autism
— ADHD




Krankheitslast und Kosten durch Luftverschmutzung
immer noch hoch

European Region
Both sexes, All ages, DALYs

| 1 Dietary risks |- ~— 1 Tobacco Metabolic risks
2 High systolic blood pressure
‘ gn sy p risks

|
~ -~ |2 Dietary risks | Environmental/occupational
|
|
|

|3 Tobacco ~ -~ - | 3 High systolic blood pressure Behavioral risks

|4 Alcohol use F -~ 14 High body-mass index

‘ 5 High body-mass index -—~'*"::‘_:‘_:\ - 5 High fasting plasma glucose

‘ 6 High fasting plasma glucose L TT-- {6 Alcohol use | Ca. 400.000
7 High LDL cholesterol 7 High LDL cholesterol

8 Air pollution |

[ 10 Impaired kidney function — ‘_‘il;__{_,,_,i{ 10 Occupational risks ‘
‘ 11 Occupational risks }HI"!_I_JH T ~| 11 Child and maternal malnutrition |
| 12 Low physical activity f -——— 12 Drug use |
| 13 Drug use - | 13 Low physical activity |
[ 14 Other environmental risks i— -——— 114 Low bone mineral density ‘

‘ 15 Low bone mineral density —

(16 Unsafe sex i Kosten der Luftverschmutzung (pro Jahr)

| 17 Childhood maltreatment

‘ 18 Unsafe water, sanitation, and handwashing

| 19 Intimate partner violence I

€ 231-853 Milliarden in Gesundheitskosten

€ 8 Milliarden verlorene Arbeitszeit




Was sagt die Wissenschaft?

Pollutants 2021 WHO EU new

Guidelines proposed
Limit values

5 pg/m? 10 pg/m?
10 pug/m3 20 pg/m3
60 pg/m? 100 pg/m3 WHO global
(peak season) (annual, air qua"ty
long-term d li
objective) guidelines

ozone, nitrogen dioxide, sulfur dicxdde
and carbon monoxide

Oberhalb dieser Level

kommt es zu @) oo
schwerwiegenden -
Gesundheitseffekten




Europadische Umweltagentur

2020

2008 EU
Grenzwert

Belastung in Europa und in Deutschland
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Ergebnisse fir Europa

FLAPSE
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Zusammenfassung und Empfehlungen

e Schwerwiegende ursachliche Effekte von Luftverschmutzung

* Jeder ist betroffen, aber vulnerable Gruppen leiden am
starksten

* Hohe Krankheitslast, hohe Kosten

* Nutzen der Luftreinhaltung ist um ein Vielfaches hoher als
ihre Kosten (Europ. Kommission)

* GrolRe Co-Benefits fur Klimaschutz, Energiesicherheit,
Biodiversitat und Resilienz bei Pandemien

* Absenkung der Grenzwerte auf WHO AQG in neuer
Luftqualitatsrichtlinie, Regelung von Ozon als verbindlichen
Grenzwert

email: b.hoffmann@uni-duesseldorf.de
* Erhéhung der Messdichte in benachteiligten Regionen phone: +49-211-586 729 110

Heinrich Heine
U Universitat
Diisseldorf [






Feinstaub und anthropogene Quellen in Europa

Ultrafeine
Partikel
(<100 nm)

éa“M 25

Combustion particles, organic
HUMAN HAIR compounds, metals, etc.

50-70 um < : j
(microns in diameter) 2.5 um {microns in diameter)

© PMqo
Dust, pollen, mold, etc.
10 um (microns in diameter)

90 um {microns in diameter)
FINE BEACH SAND

imaae courtosy of the US. EPA




Beispiel Herzinfarkt

* Verstopfung einer Herzkranzarterie mit Blutgerinnsel

* Ca. 280.000 Herzinfarkte pro Jahrin D,
davon ca. 45.000 todlich

* Haufigkeit steigt ab Alter von 50 Jahren stark an

* Wirkungen der Luftverschmutzung

* Langfristig: Beschleunigen Entwicklung von Arteriosklerose (durch
Entziindung der Wand der Blutgefalle, Bluthochdruck, Diabetes)

* Kurzfristig: Partikel, Entziindungs-Botenstoffe: Erhohen Neigung zu
Blutgerinnung, hemmen die Auflosung von Blutgerinnseln

e Ca. 10% der Krankheitslast tiber 50 Jahren wird durch
Luftverschmutzung mitverursacht




Although air pollution affects all people, certain groups are especially
vulnerable and more likely to experience adverse health effects

| %% Public Health England Health Matters

Air pollution affects everyone but there are inequalities in exposure
and the greatest impact on the most vulnerable

older people communities with

(65 and older) poorer air quality
(eg. those situated

)@ closer to main roads)

pregnant women A

/
/

/

— those with
_— children cardiovascular
disease and/or
respiratory disease

N

Source: https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-

pollution 13



Feinstaub unter den Top 10 der Risikofaktoren fur Todesfalle in D

Germany
Both sexes, 50-69 years, Deaths

https://www.healthdata.org/data-visualization/gbd-compare

2019 rank

1 Tobacco

2 Alcohol use

3 High blood pressure

4 Dietary risks

5 High body-mass index

6 High fasting plasma glucose

7 High LDL

8 Air pollution

9 Occupational risks

10 Non-optimal temperature

11 Kidney dysfunction

12 Drug use

13 Other environmental

14 Low physical activity

15 Unsafe sex

Metabolic risks

Environmental/occupational
risks

Behavioral risks



Kausalitat von Gesundheitseffekten

Zell- und Tierexperiment flr biologische
Wirkungen

Humanexperimente fiir Ubertragbarkeit
auf Menschen und zur Untersuchung von
Kurzzeiteffekten (hohe kausale
Aussagekraft)

Epidemiologische Studien:
Ubertragbarkeit auf
Allgemeinbevolkerung

,2Accountability studies” oder naturlliche
Experimente: hohe kausale Aussagekraft

{7 GOV.UK

Home

Committee on the Medicii= ===
Effects of Air Pollutants B E Ry ey

for Particulate Matter

Committee on the Medical Effects of Air Pollutants
(COMEAP) advises the government on all matters
concerning the health effects of air pollutants.

e T

Human Health Risk
Assessment for
Coarse Particulate Matter

N
=

EPA/BO/R-15/068 | January 2016 | www.epa.govfisa L

Integrated Science Assessment for
Oxides of Nitrogen — Health Criteria




premature deaths (#)

Prematures deaths caused by exposure to PM2.5 (All countries

(ex.TR))

year

EEA Krankheitslastberechnung

CRF
ELAPSE (2022) @
~s= WHO (2013)
= WHO (2021)

Bedeutung: Verlauf tber die Jahre,
nicht absolute Zahlen (diese sind stark
von gewahlter Methodik abhangig)

Krankheitslast hat seit 2005 deutlich
abgenommen (grin durchgezogene
Linie)

2022: Anderung der Methodik (jetzt
blau gestrichelt) — Interpretation
unverandert

Bei Anwendung der fir Europa
geltenden Zahlen Krankheitslast
deutlich hoher (rot durchgezogen)



European

Commission‘ AUftrag der BEVélkerung

All
respondents 73% 16% 10% 2%
Public
authority 36% 62% 2%
NGOs
79% der EU Blirger — B
fur vollstandige
Ubernahme der 79% 10% 9% 2%
WHO Richtwerte Industry
38% 32% 28% 2%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Yes — EU air quality standards should be made more stringent, fully aligned with the latest WHO recommendations

W Partly — EU air quality standards should be made more stringent, but only partially aligned with the latest WHO recommendations
B No — current air quality standards are sufficient

B No opinion



Europadische Umweltagentur

2020

2008 EU
Grenzwert

Belastung in Europa und in Deutschland
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