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Fraction of deaths and DALYs attributable to the

environment globally, 2016

What'’s in our environment and how
can that affect us?

Deaths (millions) DALYs (millions)
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World He-alth
Organization

m Attributable to the environment
m Not attributable to the environment

Source: Preventing disease through healthy environmen! its: a global assessment of the burden of disease from environmental risks, WHO, 2012,
Updated 2016 data tables.
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ENVIRONMENTAL IMPACTS ON HEALTH

WHAT IS THE BIG PICTURE?

FACT:

23%

of all global deaths are linked
to the environment.
That's roughly 12.6 million deaths a year.
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adults and those with pre-

existing health conditions
are at greatest risk.
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WHERE IS IT HAPPENING?
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The evidence base — Urban pollution

Lifestyle

SO0 O B4 0TI Erveironmental
EHects Exposure

* Chronic noise
Image from https://www.dispatch.ug/tag/noise-standards-and-
control-regulations/

 Particulate matter, NO,, SO,, O,
* Heavy metals
* Phenols and other chemicals

* Qutdoor light at night

Image from https://environmentallysound.wordpress.com/2012/04/03/light-pollution-a-
shooting-scar-in-the-sky/



THE HISTORICAL LEGACY - EXPANSION
OF BELFAST FROM 1858, 1901 TO 1919-39

Mcllwaine et al. (2017) found evidence of a legacy of anthropogenic
contamination linked to the historical development of Belfast associated

S PA‘ E with the elements Zn, Sn, Pb, Sb, As and Mo.

SUPPORTIVE ENVIRONMENTS FOR Soils show evidence of legacy and
PHYSICAL & SOCIAL ACTIVITY, — — - modern day pollution
HEALTHY AGEING & COGNITIVE HEALTH | RNKT '
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The relationship between historical development and potentially toxic
element concentrations in urban soils™

Environmental Pollution Volume 220, Part B, January 2017, Pages 1036-1049 Rebekka Mcllwaine *, Rory Doherty °, Siobhan F. Cox *, Mark Cave "
https://doi.org/10.1016/j.envpol.2016.11.040 e —




The role of the environment in promoting brain
health and preventing dementia— green/blue
space, walkability and cyclability

Important
relationships
with physical and
social activity!

Better air quality,
cooler
temperatures,
less noise

Uiy " :

Image from https://news.hackney.gov.uk/parks-and-green-spaces-full-of-biodiversity-people-and-activities---have-your-say-on-a-ten-year-plan-for-hackneys-parks/



EXPOSURE ANALYSIS REQUIRES AN
INTEGRATED APPROACH

DEPRIVATION MEASURES
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https://www.nisra.gov.uk/statistics/deprivation/northern-ireland-multiple-deprivation-measure-2017-nimdm2017
https://www.nisra.gov.uk/statistics/deprivation/northern-ireland-multiple-deprivation-measure-2017-nimdm2017

* 300m, 500m, 1000m and 2000m

* Elemental soil road buffer analysis
for subcomposition : [As, Cd, Co,
Hg, Mo, Pb, Rb, Sb, Se, Sn, Th, U,
Al, Ba, Cr, Cu, Fe, Mn, Ni, Sr, V, Zn]

To investigate relationship with

Cognitive Metrics from NICOLA database
including Mini-Mental State Exam
(MMSE) Alzheimer's / Dementia Test

Montreal Cognitive Assessment (MoCA)




Comparison of Signal vs. Noise in full elemental dataset and subcomposition

300m 2000m 300m 2000m
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Intersection of NICOLA buffers and road buffers
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Initial results from investigation between potentially toxic elements to investigate

300m road buffer

Variables - PCA
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relationship with Cognitive Metrics from NICOLA database including Mini-Mental State Exam
(MMSE) Alzheimer’s / Dementia Test and Montreal Cognitive Assessment (MoCA)

2000m road buffer
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Further analysis ongoing to confirm associations and strength of relationship



SPACE Next steps:

* To investigate the biological responses to urban
environments and related environmental exposures including
air pollutants that influence measures of cognitive health.

* Analysing relationship with epigenetics and multi-omics data
using road buffer approach.

* To use compositional data analysis to explore impacts of
changing lifestyle behaviours — Percentage of daily time
spent on activities.




* Headline messages

Our changing climate poses one of the greatest
health security and societal challenges.

There is an increasing frequency and intensity of
environmental health threats — flooding and heat
waves.

Impacts will vary at an individual level.

Evidence shows that older adults and those with

pre-existing health conditions are at greatest risk.

Rapid action is needed.

HEALTH EFFECTS OF CLIMATE CHANGE

@§$
UK Health

Security
Agency

Health Effects of Climate Change
(HECC) in the UK

State of the evidence 2023
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