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I Uptake of air pollutants and health effects

Air pollutants penetrate the
respiratory tract to varying depth

e lene . =) different site of action
matter oo * =) smallest particles enter
the blood stream

Nitrogen . Irritations
dioxide Inflammation
Cellular stress

Local and systemic effects




I Uptake of air pollutants and health effects
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Short-term health effects of acute air pollution

» Shortness of breath, Cough, Acute bronchitis,
Burning eyes

Respiratory
effects

 Exacerbation of diseases
 Asthma, ﬁ
« COPD,

* Pulmonary fibrosis

Cardiovascular

e * Oxygen transport in the lungs is impaired in

people with heart failure ,ﬁ

o Stroke, Heart attacks

Quelle: Espejo et al 2025; https://www.sciencedirect.com/science/article/pii/S2659663625000529




Long-term health effects

Air pollution remains the biggest environmental risk factor for health

Total mortality
Respiratory disease mortality Stroke
Respiratory disease morbidity Neurological development
Lung cancer Mental health
Pneumonia Neurodegenerative diseases
Upper and lower respiratox
Airway inflammation
Decreased lung function
Decreased lung growth

Cardiovascular disease mortality
Cardiovascular disease morbidity
Myocardial infarction

Arrhythmia

Congestive heart failure

Changes in heart rate variability
ST-segment depression

Insulin resistance
Type 2 diabetes
Type 1 diabetes

Bone metabolism : -
Skin ageing

High blood pressure
Endothelial dysfunction
Increased blood coagulation
Systemic inflammation
Deep venous thrombosis

Premature birth

Decreased birthweight
Decreased fetal growth
Intrauterine growth retardation
Decreased sperm quality
Pre-eclampsia

Adapted from Thurston et al. ER] 2017




Measurement of air pollutants: the German ,,Air Data“

i+ .‘-\ [
R_-1 X
‘ scm.s! b5 7 “
STy
Leeds L | i C I .1 ENBuﬁG
\ @ S > ‘ - OMME A WOIWODSCHAFT
Manchester ‘ J_ - W . WESTPOMMERN
' ‘ W kn VoL D
. - W M aure
‘ w A o' & |
~ Birmingham « ' A )
- h
5 4 “ u Y “ | we
, S G
‘ ‘ . - A\.i_.rl’ ‘
| ~Saan . OI .
diff *London 2 4 { 4 " ‘ (o X =& '
- i o ‘q std (se “ 2 WOIWODS
P ‘ L e " ww 8 ‘ \NIEDERSCH
(e~ BELGIEN" ¥ 2B S “v?\
s disa AST U i !
A NORDFRANKR:}HVL ‘4 L] ‘ o _v-v;" > *Prag
% e . "“ Y 5 Z TSCHECHIEN
IUERNSEY, ,  LeHavwre , \ LS ‘.5‘ NN “
3-, NORMANDIE ) o 3 W\ ‘g w ?4- - “‘ <t 4‘ S b e
' y *Paris Y q ‘ r
~ g w4y @] W\J\
¥ M ‘ ¢ GRAND EST | “r' ‘ ‘ | %
27N =S : P A N | YBEROSTERREICH *W
Rennes £ se (G ] vy engN y
| ey ML ISR S 8 ,
PAYS DE y ‘ e | ‘O ; Al ¢
b, ) LA LOIRE ZENTRUM g u »—;ﬁ‘ IJ " ~ W N OSTERREICH aunsz;rﬁ
B 3 SoRT \ _BURGUND UND_ fu R e VOKRLBER( Leaflet | Map dataOOpenStreetMap contributors,

very good @ good moderate . poor . very poor W 'less than 5 pollutants available ‘ no data

https://www.umweltbundesamt.de/en/data/air/air-data

Aalen (DEBWO029)

Air quality: @ Poor

Pollutant concentration

© Particulate matter (PM,,)): 12 ug/m3

@ Particulate matter (PM,,): 66 pg/m3

@ Nitrogen dioxide (NO,): 11 pg/m3
Ozone (0,): 91 pg/m3
Sulphur dioxide (S0,): 0 pg/ms3




Different stations and air pollutants
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Map Content

Schadstoff-Daten

(O Feinstaub (PM10)
Feinstaub (PM2,5)
Ozon (O)

Stickstoffdioxid (NO,)
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Maps: Choose a pollutant and a date or a forecast

Maps
Please select the desired pollutant, the date and (if available) the time and time scope using the filters. Below the map you will find
analyses in text form for the whole of Germany. Detailed data on the individual measuring stations can be found in our "Stations" section.

Pollutant Time scope Date
Particulate matter (PM,,,) ~| | Daily average ~| | October 6, 2026

Depending on the chosen pollutant there may be different time

scopes.
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Communication of air pollution: the Air Quality Index of the German Environment Agency

very good . good moderate . poor . very poor ‘_ less than 5 pollutants available . no data

Hourly average in pg/m3
Index class

Very poor

Moderate 31-60 28-54 16-30 73-144 31-60

Very good 0-10 0-9 0-5 0-24 0-10

https://www.umweltbundesamt.de/en/data/air/air-data




Update of the Air Quality Index in 2025

Association between annual average PM2.5 levels
and mortality:

A Relative risk over low concentrations (0-20 ug/m™) NeW eVldence for health effeCtS
Fror (1ed) Fomorec (blue) at low concentration levels of
fine particulate matter

Relative risk

Amtsblatt
der Europdischen Union

Revision of
the Ambient

WHO global
air quality
0 5 10 15 . .
guidelines
Feinstaub, pg/m3

Air Quality
Directive

Quelle: Weichenthal S, Pinault L, Christidis T, Burnett RT, Brook JR, Chu Y, Crouse DL, Erickson AC, Hystad P, Li C, Martin
RV, Meng J, Pappin AJ, Tiepkema M, van Donkelaar A, Weagle CL, Brauer M. How low can you go? Air pollution affects
mortality at very low levels. Sci Adv. 2022 Sep 30;8(39):eabo3381. doi: 10.1126/sciadv.abo3381..




I Update of the Air Quality Index in 2025

Hourly average in pg/m3
NO, PM;, PM, s 0; S0,

Index class

Moderate 31-60 28-54 16-30 73-144 31-60
Good 11-30 10-27 6-15 25-72 11-30
Very good 0-10 0-9 0-5 0-24 0-10

/

What was taken into account to develop the
new thresholds?

* health effects: mortality, CVD admissions, respiratory
admissions, emergency department visits due to asthma

* risk-based derivation of all pollutant classes

* compliance with the 2021 WHO Air Quality Guidelines

\
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/
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What is also new?

hourly readings, including for
particulate matter
updated behavioral guidelines

for the general public and for

vulnerable groups




Behavioral guidelines for the general public and for vulnerable groups:

Risiko Gesundheitsverhalten

Index

Allgemeine Hinweise

Unsere Empfehlung fir die Allgemeinbevilkerung

Unsere Empfehlung fiir besonders empfindliche Gruppen?!

Bei Menschen mit Lungen- und Herz-Kreis-
lauf-Erkrankungen, Kindern und dlteren Men-
schen kiinnen gesundheitliche Beschwerden
auftreten. Auch gesunde Menschen kiinnen
Beschwerden wie Husten oder Kurzatmigkeit
haben.

Uben Sie kirperlich anstrengende Aktivititen im
Freien zu Zeiten oder an Orten mit besserer Luft-
gualitdt (z. B. weniger Verkehr) aus. Reduzieren
Sie Ihre kirperliche Aktivitdt bei Beschwerden wie
Husten oder Kurzatmigkeit.

Vermeiden Sie kirperlich anstrengende Aktivitdten im Freien
oder verlagern Sie diese zu Zeiten oder an Orte mit besserer
Luftqualitdt (z. B. weniger Verkehr). Reduzieren oder beenden
Sie Ihre kéirperliche Akftivitit bei Beschwerden wie Husten oder
Kurzatmigkeit. Holen Sie bei anhaltenden Beschwerden &rztli-
chen Rat ein.

Bei Menschen mit Lungen- und Herz-Kreis-
lauf-Erkrankungen, Kindern und dlteren Men-
schen kiinnen gesundheitliche Beschwerden
auftreten.

vitdten wie Sport im Freien méglichst zu Zeiten
oderan Orten mit besserer Luftqualitit (z,4
ger Verkehr) aus. Reduzieren Sie Ihre ki
Aktivitdt bei Beschwerden wie Husten o
Kurzatmigkeit.

Bei Menschen mit Lungen- und Herz-Kreis-
lauf-Erkrankungen, sind gesundheitliche Be-
schwerden miglich.

MiRig Geniefien Sie Ihre Aktivitdten im Freien,

Es sind kaum gesundheitliche Beschwerden

Geniefien Sie lhre Aktivitdten im Freien.
durch Luftschadstoffe zu erwarten. eniehen sie fre itatenim rreren

Uben Sie kiirperlich besonders anstrengende Akti-

Engage in physically strenuous activities
outdoors at times or in places where air
quality is better (e.g., where there is less
traffic). Reduce or stop your physical
activities if you experience persistent
symptoms such as coughing or shortness of
breath, and seek medical advice.

en wie
pesserer
b |hre

ie Husten

Es sind keine gesundheitlichen Beschwerden

Geniefien Sie lhre Aktivititen im Freien.
durch Luftschadstoffe zu erwarten.

Sehr gut

Geniefien Sie thre Aktivitdten im Freien.

1 Menschen mit Vorerkrankungen wie Asthma oder Herz-Kreislauf-Erkrankungen, Kinder, Schwangere oder dltere Menschen




I Air Quality App

App Luftqualitat

Wie gut ist die Luft,

dicSie amnern? How good is the air that

you breathe?

UBA

“y o o

Die App gibt einen Uberblick iiber die Luftqualitit.
Quelle: Umweltbundesamt




Choose your station nearby

10:58 - 11:00
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Default Setting: ,,Warnings for Sensitive Individuals®
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11:46 7 Y 750 11:46 4G @

Maps: how is the air at your place?
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I Get an idea: How is the air at your place?

12:20 R 7o

Limitation: The air quality in
your neighborhood might be
worse than what's shown on

Messwerte, 11:00 Uhr @

Feinstaub (PM, ;) v

Heute

Stundenmittelwerte

IIII * . @
Stationen Favoriten informationan




Communication is key

Engage the public and the health care sector

World Health

Y
(P sah i) b o
(%7 Organization

/6{ Health Topics v Countries v Newsroom v Emergencies v About WHO v

Home / Tools and toolkits / Air pollution and health training toolkit for health workers

Discover our modules

< K

)
Air pollution and health -4l ‘ ﬁ}

Clean energy solutions at Training Manual Advocacy and more

Training toolkit for health workers the household level

https://www.who.int/tools/air-pollution-and-health-training-toolkit-for-health-workers
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Thank you very much for your
attention

Dr. Anja Behrens
Anja.Behrens@uba.de

www.uba.de



http://www.uba.de/
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