Air Pollution and
Hospital Admissions
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o Types of Pollution cortn

* Light
* Chemical
—Water
—Soil
—Air
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What are the Main Air Pollutants?

1. Nitric Oxide gasses (NoX)

2. Particulate Matter (PM) <10

3. PM<2.5

4. OZ ohe (03) Figure 2: Cor::“rls:(t:ltosr’m :: :'lill't::I:;t:nts to Health

5. Sulphur Dioxide (SO,)

6. Carbon Monoxide (CO) —

7. Ammonia v
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from our Roads

Other*, 4%

Waste, 4% \

Agriculture &
LULUCF~,
11%

Transport, 27%

Total Domestic GHG
Emissions in 2019:
454 7 MtCO2e

SCOTLAND

* Transport (inc international shipping,
aviation) 37% of Scotland’s emissions

* Road transport 68% of transport
emissions.

Residential,
15%

Energy, 21%

Business, 17%

https://www.transport.gov.scot/publication/scottish-transport-statistics-
no-37-2018-edition/chapter-13-environment-and-emissions/

Transport and environment statistics: Autumn 2021
- GOV.UK (www.gov.uk)



https://www.gov.uk/government/statistics/transport-and-environment-statistics-autumn-2021/transport-and-environment-statistics-autumn-2021
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EU AIR QUALITY DIRECTIVE - NO2

2008/50/EC

Nitrogen dioxide and oxides of nitrogen
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Hourly limit value for
the protection of
human health (NO2)

Annual limit value
for the protection
of human health
(NO»)

Annual critical level
for the protection
of vegetation and
natural ecosystems

(NOy)

Legal nature
ie level for legislation
for human health
(NOy)

Upper
assessment
threshold

70 % of limit value

(140 ug/m3, not to

be

exceeded more than 18
times in any calendar
year)

80 % of limit value
(32 pug/m3)

80 % of critical
level (24 pg/ms3)

40pug/ms3for NO2
100ug/ms3 for NoX

The current EU directive legal value of 40pg/m3annual mean) was set to protect the public
from the health effects of gaseous NO2.



Particulate Matter

1. Particulate Matter (PM) <10u diametre

2. PM <2.51

The smaller particles adversely affect health
 10u not filtered by nose and go into lung
 2.5u not filtered by lung and go into blood

stream to damage other organs eg heart, brain



Particulate Matter
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National air quality objectives and European Directive limit and target values for the protection of human health
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Date to be
achieved /> 4 and
mainty” «d

thes sfter)

Date to be European Obligations
achieved by (and

maintained

thereafter)

UK 50 pg/m* not to be 24 hourmean 31 December 2004 | 50 pg/m* not to be
exceeded more than 35 exceedad more than
tmes a year times a year

UK 40 pg/m* annualmean 31 December 2004 | 40 pg/m*

PM2s(except in Scotland - see below)

50 pg/m* not to be 24 hourmean 31 December 2010 | 50 pg/m* not to be
exceeded more than 7 exceeded more than 35
tmes 3 year times a year
18 pg/m* annualmean 31 December 2010 | 40 pgim®
25 pg/m*® 2020 Target value - 25 pg/m?
Particles (PM, ) iy - @
E o 10 pg/m il maan 31 December 2020 | Limit value - 25 pyg/m
Reduction UK urban Target of 15% reduction Betwsen 2010 and | Target of 20% reduction
areas in concentrations at urban 2020 in concentrations at urban

background background.

1 January 2005

1 January 2005

Indicative 2010 objectives for PM;q (from the 2000 strategy and Addendum) have been replaced by an exposure reduction approach

1 January 2005

1 January
201

1 January 2015

Between 2010 and
2020
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Tay5|de Pollution Research Programme

(TPRP)
The Aim:

of our study was to determine the effect of regional

air pollution, if any, on acute admissions to hospital
Study Design:

e Sijte: Tayside population circa ;
* Admissions to 2 Hospitals e &y
Dundee & Perth gl -

e Duration: 2000/2005 to May 2019



A Study Design

DUNDEE

Patients:
 |dentified by Acute hospital admission
at any point over 18y period
e Date of admission - Health Informatics Centre
* Linked to Postcode
3 pre determined subgroup analyses

Pollution measures in cities of Perth and Dundee:

* NoX, NO,, NO (2005-'18)

 PM210 (2000-'18)

e (PM2.5)

Adjusted for temp & humidity, weekends & holidays,
Season of year



es Mean NO, & PM10 pollution per — =
month over the study period =

The red lines are at the Scottish legal limit.

PM10 pg/m3 NO, pg/m3
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@ Nitrogen Dioxide (NO,) &"E
across Study Period
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Average NO2 pollution by day in Dundee

year

— 2008

~ — 2007

dg) 120- — 2008

> — 2009

2 — 2010
c

S an. — 2011

5 o — 2012

o — 2013

— \ — 2014

O 40- i — 2015

R 2016

— 2017

— 2018

Average NO2 pollution by day in Perth 2010 2015

year Date
i 2004
— 2005
— 2006
— 2007
— 2008
— 2009
— 2010
— 201
- 2012
— 2013
— 2014
— 2015
— 2016
— 2017
— 2018

—

o

o
V

NO2 pollution (ug/m3)
(8))
o

2005 2010 2015
Date

Associations between ambient air pollutants and hospital admissions:
more needs to be done. Environmental Science and Pollution Research volume 28, pages61848—61852 (2021)
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Average PM10 poliution by day in Dundee
year
— 2000
— 2001
— 2002
754 ~— 2003
) — 2004
£ — 2005
2 — 2008
'E’ — 2007
© 504 — 2008
E —— 2009
E- — 2010
o — 2011
= — 2012
525- — 2013
Average PM10 pollution by day in Perth 2014
— 2015
— 2016
100+ , — 2017
0 — 2018
2000 2005 2010 2015
— Date
o .
£ 757 — 2007
g — 2008
u — 2009
©° — 2010
5 501 — 2011
g_ — 2012
o — 2013
: o
25- — 2016
— 2017
— 2018
0_
2010 2015
Date

Associations between ambient air pollutants and hospital admissions:
more needs to be done. Environmental Science and Pollution Research volume 28, pages61848—61852 (2021)
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. Quartiles: 22500
The pollution values for the Qs

Pollution type |Q1 Q2 Q3 Q4

NO2 <41.2 41-51.2 51.2-61.8 >61.8
NO <44.2 44-61.8 61.8-84.7 >84.7
NOX <109.4 109.4-146.2 |146.2-190.8 |>190.8
PM10 <12.5 12.5-16.9 16.9-22.8 >22.8
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All hospital admissions
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Results: All Admissions of any Age =
NoX and PM10

All Hospital Admissions in Dundee All Hospital Admissions in Perth
split for NOX quartiles _ . split for PM10 quartiles
30 1 1
— m
T
8% ' i I
E
® W
EED
T .
=]
£=
4 s 1
[ ]
10 e
. . , 1 i 1 2 3 4
1 2 3 4 PM10 Quartiles

NOX Quartiles



eg % Increase in Admissions between &"E
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oo Low (Q1) & High (Q4) Pollution Days s

Mean hospital admissions/day
for days with low and high pollution, with % increase, for Dundee

ALL admins | Mean admins/day % increase
owar RGN

NO2 91 149 64.7

NO 80 154 91.5

NOX 81 154 89.0

PM10 123 138 12.2

Mean hospital admissions/day
for days with low and high pollution, with % increase, for Perth

ALL admins | Mean admins/day % increase
owar GG

NO2 47 72 53.3

NO 45 73 64.4

NOX 45 73 63.4

PM10 52 68 30.2
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Potential Reduction of all Hospital Admissions scotano

& for CVD/year for each Pollutant,

Mean total . Mean total
% reduction

Pollutant admins/yr reduction

NO2

All Adm

All CVD

NO

All Adm 3
All CVD 8
NOXx

All Adm 3
All CVD 10,297 11.73% 1,208
PM10

All Admins 74,975 1.62% 1,212
All CVD 10,297 1.43% 147

NHS RESEARCH SCOTLAND



Pollution: All Admissions
Adjusted Risk Ratios with 95%

Al
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10ug/m3 increase

PM10 1.021 (1.012-1.031)

1.016 (1.015-1.018)

m 1.072 (1.065-1.080)

1.030 (1.028-1.033)

Quartile 4

1.041 (1.018-1.063)
1.276 (1.241-1.313)
1.197 (1.165-1.231)
1.293 (1.256-1.330)

m 1.072 (1.038-1.107)

1.448 (1.388-1.510)
1.304 (1.250-1.359)
1.478 (1.417-1.542)

<0.0001
<0.0001
<0.0001
<0.0001

<0.0001
<0.0001
<0.0001
<0.0001

<0.0001
<0.0001
<0.0001
<0.0001

1.045 (1.033-1.057)
1.012 (1.011-1.014)
1.048 (1.041-1.054)
1.023 (1.020-1.026)

1.089 (1.059-1.120)
1.181 (1.148-1.214)
1.169 (1.136-1.202)
1.184 (1.151-1.218)

1.130 (1.083-1.179)
1.224 (1.173-1.277)
1.244 (1.191-1.299)
1.223 (1.173-1.276)
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<0.0001
<0.0001
<0.0001
<0.0001

<0.0001
<0.0001
<0.0001
<0.0001

<0.0001
<0.0001
<0.0001
<0.0001
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Acute Limb Ischemia (Pre-specified)

The Aim:
of our study was to determine the effect of regional

air pollution, if any, on admissions to hospital for
acute limb ischaemia

.1&'-.; N
Study Design: 7 ~E »” -i R
* Site: Tayside population circa <. e 4
350,000 Y o AN ¢

 Admissions to 2 Hospitals — bundee & Pe.-‘rt'H '.
* Duration: 2000/2005 to May 2019
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Results: Acute Limb Ischemia =
in patients >45y of age

PAD °Vver 45s) Hospital Admissions in Dundee PAD >ver 45s) Hospital Admissions in Perth

3piKt for NOX quartiles _ split for PM10 quartiles
24 T BB T 121 -T- —_ —_ —
g w
S 20 c
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E =
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o e [
16 =
o 2
= (] —1
Ci2 5
8.

NOX Quartiles

PM10 Quartiles



NHS

Mean Acute Limb Ischemia SCOTLAND.
Admissions/Year
ALl Mean admissions/year % increase
Admissions : low to
Low Q2 Q3 High high
Ql Q4
NO2 160.1 197.0 196.3 210.8 31.7
NO 151.6 196.7 206.7 209.2 38.1
NOX 152.0 198.8 204.4 209.1 37.5
PM10 165.9 180.4 183.8 194.7 17.4
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Excess admissions in Q2, Q3 and
Q4 (high) compared to Q1
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ALl Mean Excess admissions in Qs per year |Total
Admissions |admins/ excess
year admins/
Low Q2 Q3 High year
NO?2 160.1 36.9 36.2 50.7 123.8
NO 151.6 18.1 55.1 57.6 130.8
NOX 152.0 46.8 52.4 57.1 156.3
PM10 165.9 14.5 17.9 28.8 61.2
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Adjusted Risk Ratios (95%Cl)
i e s T

10ug/m3 increase

-
-

<0.0001 <0.0001

1.021 (1.012-1.031

) 1.045 (1.033-1.057)
1.016 (1.015-1.018)
1.072 (1.065-1.080) <0.0001 1.048 (1.041-1.054) <0.0001
1.030 (1.028-1.033)

<0.0001 1.012 (1.011-1.014) <0.0001

<0.0001 1.023 (1.020-1.026) <0.0001
Quartile 4

1.041 (1.018-1.063) <0.0001 1.089 (1.059-1.120) <0.0001
1.276 (1.241-1.313) <0.0001 1.181 (1.148-1.214) <0.0001
1.197 (1.165-1.231) <0.0001 1.169 (1.136-1.202) <0.0001
1.293 (1.256-1.330) <0.0001 1.184 (1.151-1.218) <0.0001

1.072 (1.038-1.107) <0.0001 1.130 (1.083-1.179) <0.0001
1.448 (1.388-1.510) <0.0001 1.224 (1.173-1.277) <0.0001
1.304 (1.250-1.359) <0.0001 1.244 (1.191-1.299) <0.0001
1.478 (1.417-1.542) <0.0001 1.223 (1.173-1.276) <0.0001

Fitton, Chalmers, Cox, Belch. An 18 year data-linkage study on the association between air pollution
and acute limb ischaemia. 2021. https://doi.org/10.1024/0301-1526/a000972
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EXpOsure to Long-Term Alr Po"ut|on SSSSSSSSSSSSSSSSSS

and Incidence of Peripheral Arterial Disease in the

General Population: Korea 2021

Adjusied to:age=37 SEX=2 income=3

B Hazard ratio for incident cases of peripheral arterial disease

o

&

) 0.03404

g

o

B

=

=

<

long-term avearge concentration of NO2
Adjustad tocage=37 SEX=2 income=3

Gwon GJ et all. 2021. https://doi.org/10.21203/rs.3.rs-506193/v1



e Epidemiological Data of PAD e o
against Data of the Concentrations =~
of the main Environmental Pollutants: 2021

-------

% I’ad-P.\lw PM,, =-0,7 x (%Pad)
50 R*= 0,5
7 0 =
= -
— 30
o—
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-
10
0
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Pad [%])

Figure | Correlation between PM,, and PAD.
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Childhood Admissions <16y of Age ...
(Pre-specified)

The Aim:
of our study was to determine the effect of regional

air pollution, if any, on admissions to hospital of
children <16y of age

+ Site: Tayside population circa ", ol
* Admissions to 2 Hospitals & o
* Duration: 2000/2005 to May 2019



DUNDEI

Mean Childhood (<16y)

Admissions / Year

All child [ Mean admissions/year
admins | Low Q1 Q2 Q3
Both Dundee & Perth
NO2 871.8 1084.5 1223.6 1179.0
NO 803.6 1059.7 1156.9 1230.0
NOX 806.8 1056.7 1131.6 1234.4
PM10 946.1 1013.2 1050.6 1110.7
All child Mean Excess admissions in Qs per year Total excess
admins admins/year admins/year
Low Q1 Q2 Q3 Q4
Both Dundee & Perth
NO2 871.8 212.7 352.0 307.2 871.9
NO 803.6 256.1 353.3 427.3 1036.8
NOX 806.8 249.9 324.9 427.7 1002.3
PM10 946.1 67.1 104.5 164.7 336.3

NHS

N—
SCOTLAND

NHS RESEARCH SCOTLAND
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Childhood Skin Admissions
& Excess Admissions
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skin Mean admissions/year

admins Low Q1 Q2 Q3 Q4

Skin admissions

NO2 30.8 31.4 37.2 46.3

NO 28.8 31.2 33.7 37.2

NOX 28.3 324 33.7 36.4

PM10 31.3 32.9 35.2 37.8

skin Mean Excess admissions in Qs per year Total excess

admins admins/year admins/year
Low Q1 Q2 Q3 Q4

Excess skin admissions

NO2 30.8 0.623 6.4 15.5 22.5

NO 28.8 2.403 5.0 8.5 15.8

NOX 28.3 4.094 54 8.1 17.6

PM10 31.3 1.602 3.9 6.5 12.0
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Childhood Gl Admissions

& Excess Admissions
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Gl child Mean admissions/year
admins Low Q1 Q2 Q3 Q4
Both
NO2 185.3 280.8 297.7 291.5
NO 161.4 272.7 292.3 297.3
NOX 162.3 274.3 294.9 294.2
PM10 244.6 260.0 275.8 299.0
Gl admins | Mean Excess admins in Qs per year Total excess
admins/year admins/year
Low Q1 Q2 Q3 Q4
Both
NO2 185.3 95.5 112.4 106.2 314.1
NO 161.3 111.3 130.9 135.9 378.2
NOX 162.3 112.0 132.5 131.8 376.3
PM10 244.6 15.4 31.2 54.4 101.0
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owsore - on bronchiectasis pulmonary exacerbation v

J Chalmers et al
PM10 NO,

Exposure—lag-response surfaces for the association between bronchiectasis exacerbations and exposure to particles with a 50% cut-off
aerodynamic diameter of 10 um (PM10) and nitrogen dioxide (NO2). Relative risks (RRs) are relative to the reference value of 10 pg-m-3 (bold line).
A lag of zero is the day of exacerbation, while a lag of one is the day before the exacerbation.

A lag of two, three and four corresponds to 2, 3 and 4 days before the exacerbation.

Goeminne CP, Cox B, Finch S, et al. The impact of acute air pollution fluctuations on bronchiectasis pulmonary
exacerbation. A case-crossover analysis. Eur Respir J 2018 (https://doi.org/10.1183/13993003.02557-2017).
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[ Inhalation of F'M]
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https://www.gov.scot/publications/cleaner-air-scotland-2-towards-better-place-everyone/pages/3/
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PM10 2007 to 2019

De-seasonalised FM,, trends for the period 2007 to 2019

2008 2010 2012 2014 2016 2018

1 ] ]
Dunde= Maire Loan

2008 2010 2012 2014 2016 2018

| ] | | |
Edirbumgh 5t Leonarke
-0.65 [-0.77, -0.57] unitsiyear ***

] | l | | |
Dunde= Boughty Fermy Road

-0.45 [-0.55, -0.35] unitsiyear ***

1 ] ] ]
Abemde=n Ermol Place
-0.27 [-0.42, -0.11] unitsfyear ***

-0.5 [-0.63, -0.37] units'year ***

(7]

Grangemath

N Lanarks hie Coatbridge Whiffiet
-0.33 [-0.46, -0.2] unitsiyear ***
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SCOTLAND

LESEARCH SCOTLAND

Gl Anderston

-0.4 [-0.54, -0.26] unitsiyear ***

Fakil Grangemouth MC
-0.41 [-0.55, -0.26] unitayear ***

-0.37 [-0.51, -0.23] unitsiyear ***

2008 2110 2012 2014 216 2018

2008 2010 2012 2014 206 2018

year
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PM10 2015-2019

De-seasonalised FM,, trends for the period 2015 to 2019

201 5201 5201 5201 5201 7201 72010 8201 820192019
L1 11 I R L1

I L1 | |
Ab=me=n Wellington Road

E=et Durbartores hie Beamdean

L1 [ L
Edinbugh Queeretery Road

-1.18 [-1.78, -0.61] unitzyear **

-0.77 [-1.17, 40.23] unitzyear **

0.3 [-1.08, 1.64] uniteyear

NHS
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)
n -
)
Edinbumgh Salamander St Fife G Glsgow Abercmomby Strest
a -0.42 [-1.03, 0.4] unitsiyear -0.55 [-0.93, -0.1!5- units'year ** 062 [0.24, 1.12] uniteryear ***
] T ]
, o] '
Al o e
-+ = L H )
o B g e -2+ —lte
— | oy . —-.-.r__.|_1_]_h::-__ = 1_—--31 I- -_"-,. AL
L & #2 5 gl 5
i 4 |
Gleegow Byres Road Perth C risff ‘West Lothian Broxbum
@ 0.98 [0.49, 1.5] units'year *** -1.43 [-1.91, -1.04] unitsyear *** -0.36 [-0.86, 0.06] units/year +

T 1 1 1 L
201 5201 5201 8201 6201 7201 7201 8201 820192019

1 1 1 T 1 1
201 5201 5201 E201 6 201 7201 7201 8201 820192019



Statement by Scottish
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Government: 2019

Emissions trends — 1990 to 2018

* Emissions of the eight main air pollutants - lower 1990 to 2018

» But rate of decline has started to level off

« Ammonia (NH,) emissions have declined at a slower rate and
even increased slightly over recent years.

« Ditto Ozone

it was recognised, that despite strategic measures, areas of poor air
quality would likely remain

 Local Air Quality Management (LAQM) regimes

« In 2019 - 38 active Air Quality Management Areas (AQMA)
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Glasgow figures 2019
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Glasgow City Council

Valid Data Valid Data NO: Annual Mean Concentration (ug/m?) ¥
. . o Capture for !
SitelD | Site Type | Monitoring TYyPe | yonitoring | C3PIUr®2019 | 5045 | 2016 | 2017 | 2018 | 2019
Period (%) " (%)
CC12 | North St. -
Fonisiey | Diffusion Tube 100 100 22 23 28 30 27
CC13 | HopeSLT 1 nmigision Tube 92 92 63 g5 68 63 56
(Roadsida) -_ -_ -_ -_
CC14 | GordonSt | migyicion Tube 92 92 67 58 64 60 59
(Rioadsida ) — —
Heilanmans
CC15 | Umbrellan | Diffusion Tube 83 83 69 60 54 48 52
[Roadsida)
CC16 | R | Diffusion Tube 100 100 32 31 38 27 31
High St. .
CC17 | Roaders) | Diffusion Tube 83 83 40 45 43 40 42
CC18 | Dobbies Loan | -y o Tube 100 100 24 24 27 27 23
{U Background)
Dundasvale S :
CC20 | Backgroung) | Diffusion Tube 92 92 30 29 34 30 28
ccz21 | RoystonRd. | migcion Tube 83 83 34 35 34 29 29
(Roadsida)
CC22 | 5L Mungo Ave. :
) B0 Ave. | Diffusion Tube 100 100 28 29 32 27 26
CC23 | B, | Diffusion Tube 100 100 23 24 27 29 24



https://www.glasgow.gov.uk/CHttpHandler.ashx?id=50194&p=0

Edinburgh figures 2019 S

Midmar Drive 42 233207 | 156|152 | 97 | 111 129|121 | 70 | 239 | 13.7 15.0
Morningside Road 8 320 1320|183 | 254 | 268 (213|206 (209|318 248 | 350 | 245 26.1
Marrison Strest 91 62C | 755|387 |47.2 | 489 | 425 56.0 | 495 | 530 | 40.2 50.2

Morrison Street 49 548 | 36.8 | 38.1 | 48.0 | 40.2 39.6 |[41.2 | 565|413 | 511 | 39.2 4473
Nicholson Street 69 135a | 57.7 | 501 | 535|343 | 492 | 412 | 444 47.2
Nicholson Street 59-61 135b 479|523 | 493 | 452 | 37.7 46.5
Nicholson Streel 82 136 | 38.0 | 336|286 | 473|453 | 323 320|328 |485 | 425 | 405 38.3
North Bridge South 27 479 (420 | 423 | 73.7 | 491 | 499 | 498 | 424 | 424 | 445 | 588 | 365 (. 483
Princes Streel (Eastbound) 47 46.9 | 48.7 | 39.1 (491 | 418 441|378 |371| 448 | 412 431
Princes Strest/Mound 24 621 | 695 | 745 | 57.3 | 59.7 60.8 621 641 | 594 | 633
Queen Street No66 33b | 384|452 1269|373 |332 334|329 |36.7|31.2 325 304 | 387 347
Queen Stresl/Albyn P 33a | 510|425 |378(319 291 (291 |279(332|339 (319 318 | 294 341
Queen Strest/North David Street 33 508 | 496 | 378 | 354 | 399 (384 | 385 (452 (371 [527 | 398 |482 428
Shandwick Place Hostel SH1 (399 | 402 | 443|510 | 468 | 430 | 456 | 396 457 441 440
South Bridge 59 144 | 545 | 473 53.2 | 49.3 446 | 501 (419|226 | 490 | 408 | 4583
South Clerk Street 41a 142 | 412|385 | 38.2 | 389 | 384 | 321 | 331 27.7 | 33.1 | 405 | 283 35.5
South Clerk Strest 84 141 | 447 | 457 (469 | 362 (402 (318 | 372 [ 351|347 (452 | 447 | 269 39.1
St Colme Street/4 75d | 348 |275|1275|1293|1299|249 (266 (109|253 (306 | 370 | 223 27.2
New Arthur Place 163 | 263|200 |225|103|17.0( 128 17.7 | 19.0 | 357 | 19.7 20.1
Teviot Place 14 10c | 369 | 376 | 308|280 | 25.0 332 (376|330 |355| 428 | 286 335
Torphicen Place 1 3b 560 | 504 | 46.3 | 511 | 506 (471|464 | 374 | 447 | 497 | 509 | 404 476
Torphichen Place/Chiropractice 3 549 | 450 | 552 | 449 | 53.7 | 445 | 434 423 53.1 | 45.2 482

lagm-annual-progress-report-2020 (edinburgh.gov.uk)



https://www.edinburgh.gov.uk/downloads/file/28720/laqm-annual-progress-report-2020
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* LEZ in Dundee, Glasgow, Edinburgh, Aberdeen

* All Responsibility of the Local Council

 Schools can ‘hire’ one of 5 air monitors in Scotland for a month from SEPA
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Cameron, Valerie, et al. "Simple traffic measures significantly reduce the exposure of primary school children to
NO2." Environmental Health Scotland 31.2 (2019): 29-34.
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SCOTLAND
with Very Pre-term Birth
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DUNDEE

NO2
Very Preterm 1.10(1.02,1.18)  1.08(1.00,1.17)
PM10

Very Preterm 1.02 (1.01,1.03)  1.013 (1.00,1.03)

*Adjusted for social class, parity, individual estimated income, ethnicity, smoking, area log crime rate, mother's age,
mothers education, season of birth, loneparent at birth registration and year of birth.

Dibben, Chris, and Tom Clemens. "Place of work and residential exposure to ambient air pollution and birth outcomes in
Scotland, using geographically fine pollution climate mapping estimates." Environmental research 140 (2015): 535-541.
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Lee, Duncan, Claire Ferguson, and Richard Mitchell. "Air pollution and health in Scotland: a multicity study." Biostatistics 10.3 (2009): 409-423.
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On the left (A) -standardised morbidity ratio for respiratory hospitalisations
On the right (B) - average concentrations of PM, ..
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D. Walsh, G. McCartney, C. Collins, M. Taulbut, G. Batty. History, politics and vulnerability: explaining excess mortality in Scotland and Glasgow.

Public Health, 151 (2017), pp. 1-12
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SMR For Covid-19 Hospitalisations & Deaths
Lower Panels Depict NO2 & PM2.5 Concentrations sconAND

[ ot 10 Oyttt o, O B3

"Quantifying the |mpact of air pollution on Covid- 19 hospitalisation and death rates in Scotland."

Lee, Duncan, et al.
Spatial and Spatio-temporal Epidemiology (2022): 100523.
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Results of Clean-up 2t

Ireland banned coal burning:
* Cardiovascular death rates dropped 10.5%

Hong Kong banned high-sulfur fuel oil:
 (Cardiovascular death rates dropped 25%

1996 Atlanta Summer Olympics, reduced traffic
e significant drop in children’s asthma

After German reunification, pollution#
e children’s respiratory symptoms decreased dramatically




Improved Lung Development as Pollution decreases
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Association of Improved Air Quality with Lung Development in Children. NEJM 2015



Asthma in Children
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v Assessment of Interventions on Health

DI
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Effect favors
control

No clear
effect

Effect favors
intervention

Health outcomes

All-cause
mortality

CVD mortality

RSP mortality

CVD hospital

RSP hospital

RSP effects

Air quality outcomes

PM1o

PM2s

Coarse PM

Combustion
related PM

NO, NOz NOx

502

0s

Co

UFP

Vehicular sources

Height of bar: GATE
internal validity assessment

++
I+

Shading of bar: type of
statistical comparison

. Direct comparison

D Indirect comparison

Intervention number and
Study ID:

13. Atkinson 2009
14. Bel 2013a

15. Bel 2013b

16. Boogaard 2012
17. Burr 2004

18. Carrillo 2013

19. Cowie 2012

20. Dijkema 2008

21. Dolislager 1997
22. El-Zein 2007

23. Fensterer 2014
24. Davis 2008/Gallego
2013a

25. Gallego 2013b/
Gramsch 2013

26. Hasunuma 2014
27. Kim 2011

28. Morfeld 2014
29. Peel 2010

30. Ruprecht 2009
31. Titos 2015a

32. Titos 2015b

33. Viard 2015

34. Yorifuji 2016
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Notes:

*Denotes assessment of
immediate intervention
effect

**Denotes assessment of
long-term intervention
effect
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2 What can we do as Professionals ? scoran

DUNDE}I NHS RESEARCH SCOTLAND

NO2/PM 10/PM 255 201510
ZIISL)'ng/()r'r\za5 pug/ma

World Health
Organization

* Remove disconnect between central and local Government -
enforce legislation

* Look at your own Region’s data & publish

* Engage with Local Councils, Engage with patients

Insist on compliance —
THESE VALUES ARE THE LAW



% ' Airpollution: Conclusion

DUNDEE . NHSRESEARCH SCOTLAND

* Linked to MANY DISEASES

* Increases all cause mortality

* Damage to other organisms such as food crops
* Preventable

* |s now a health and legislative priority




