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Climate Change and health impacts
Objectives of the talk
To learn about the health impacts of climate change
To learn some basic communication strategies about climate
change and health
To become a more effective climate advocate

Climate Change and health impacts

• Air pollution
• Heat waves
• Mental health
• Extreme weather events

Ella

The case of ELLA…
• Ella Kissi-Debrah was a 9 year old girl who lived 25 meters from one of
London’s busiest thoroughfares, the South Circular Road, SE London, with
toxic levels of air pollution
• Hers was the first case of death where air pollution was included in the cause
of death
• Coroner Philip Barlow said a two-week hearing that Ella “died of asthma,
contributed to by exposure to excessive air pollution.”
• “Air pollution was a significant contributory factor to both the induction and
exacerbations of her asthma,” he said, adding that in the three years before
her death, the girl was exposed to levels of nitrogen dioxide and particulate
matter that exceeded World Health Organization guidelines.

Health impacts from PM2.5 and PM 10
exposure

Pulmonary effects
• Coarse PM CAN be mostly eliminated by mucociliary clearance. Fine PM can
invade more deeply into the lungs and are capable of translocation to distal
organs
• Increased rates of culture-negative pneumonia and Influenza were associated
with increased fine particulate matter PM2.5 concentrations.

Pulmonary effects-Asthma
• Short-term exposure to PM2.5, ozone, and NO2 were associated with a lower
FEV1 and FVC in nonsmoking adults
• Long-term NO2 and PM10 exposure decreased lung function parameters (FEV1,
FVC)

Air pollution and COPD
• 10 μg/m3 increase of PM10 in outdoor air can induce significant acute
exacerbations of mortality from COPD.
• SO2, NO2 ,PM2.5 and O3 have a more significant effect on the COPD
• In 2012, 8% of global COPD deaths were attributed to air pollution, according
to the statistics of the WHO (2016 air quality report).

Air pollution and lung carcinoma
• The International Agency for Research on Cancer (IARC) accepted outdoor air
pollution and related PM as a class I human carcinogen
• Air pollution contains several mutagens and carcinogens, including PAHs
,dioxins, sulfur‐containing compounds and 3‐nitrobenzanthrone.
• PAHs are a class of compounds associated with human cancer risk because
of their ability to generate DNA adducts.
• For each 10 μg/m3 increase in PM2.5, a meta-relative risk for lung cancer of
1.09 occurred

Air pollution and cardiovascular diseases

Air pollution and cardiovascular diseases
• Acute exposure to PM2.5 resulted in a higher rate of death due to
cardiovascular than respiratory disease
• Significant association of NO2 and PM2.5 with the risk of acute myocardial
infarction
• Risk of ischemic heart disease, heart failure, arrhythmias, and cardiac arrest
increased 8~18% for every 10.5 μg/m3 in PM2.5
• Every 10.5 μg/m3 increase in PM2.5 levels, there was a 2.8 mmHg increase in
SBP and 2.7 mmHg increase in DBP

Air pollution and CNS disorders
• Ischaemic and Haemorrhagic Stroke
• Alzheimer’s disease & Dementia
• Neuroinflammation, changes in endothelial barriers, and the widespread BBB
breakdown contribute to cognitive impairment and neurodegenerative states

Air pollution and maternal exposure
• PM10 and PM2.5 and NO2 are consistently related to head growth restriction
from the 25th week of gestation
• Maternal exposure has been linked to poor birth outcomes -preterm birth, low
birth weight, stillbirth, or spontaneous abortion ,congenital defects
• Early childhood exposure has been linked to effects on asthma, lung
development,childhood leukaemia,obesity, attention disorders,and autism

Air pollution and DM and renal disease
• PM2.5 >to membranous nephropathy, decline in RF and increased ESRD
• Exposure to SO2 and PM10 > T2DM

HEAT RELATED ILLNESS
• Over the past 100 years, heatwaves have caused more deaths than any other
natural hazard.
• Australia has always been hot in summer
• But with climate change, the summers are getting hotter, and for longer
periods. Heatwaves are becoming hotter, lasting longer and occurring more
often.
• Heatwaves have widespread impacts, ranging from direct impacts on our
health to damage to ecosystems, agriculture and infrastructure.

Direct and indirect impacts of Heat on health
Direct
• Heat cramps, heat exhaustion, heatstroke, and hyperthermia
• Dehydration
• Worsen chronic conditions, including cardiovascular, respiratory, and c
• Cerebrovascular disease and diabetes-related conditions.
Indirect
• Heat conditions can alter human behavior, the transmission of diseases, health
service delivery, air quality, and critical social infrastructure such as energy,
transport, and water.

Heat waves statistics: Climate Council
• Victorian heat wave 2014: 203 heat-related deaths, a 20-fold increase in
ambulance call-outs, a four-fold increase in calls to nurses-on-call, and a fourfold increase to locum doctors
• Over the period 1971–2008, both the duration and frequency of heatwaves
increased
• The increase in hot weather observed in the 2000–2009 decade has already
reached the best estimate projected for 2030.

Heat waves: be prepared
It is crucial that communities; emergency services; health, medical and social
services; and other authorities prepare for the increases that are already
occurring in the severity and frequency of hot weather.
Community training
Training of ED doctors
National Center for Disaster preparedness

Practical tips to protect against heat illness
• Heat wave early warning systems can protect people by communicating heat
wave risks and suggesting protective actions.
• Heat alerts serve as triggers for cities and counties to take preventive action,
like opening cooling centers where the public can gather for relief from the
heat.
• Air-conditioning is the number-one protective factor against extreme heat,
which is an essential health resource for vulnerable populations.
• Staying hydrated and avoiding strenuous outdoor exercise during heat alerts
• Providing easy access to public drinking fountains, swimming pools, and
spray pads can help keep people cool during periods of extreme heat.
• Updating building codes and landscaping laws can increase energy efficiency.
• Urban forests, including street trees and wooded areas, can mitigate urban
heat islands, reducing local air temperatures by up to 9°F (5 deg C).
Source: Center for Disease Control

Mental health impacts of Climate change
• Flooding and prolonged droughts have been associated with elevated levels
of anxiety, depression and post-traumatic stress disorders.
• The trauma and losses from a disaster can contribute to depression and
anxiety.
• Extreme weather events have also been associated with increases in
aggressive behavior and domestic violence.
• Exposure to extreme heat may lead to increased use of alcohol to cope with
stress, increases in hospital and emergency room admissions for people with
mental health or psychiatric conditions, and an increase in suicide.

Vulnerable population from Climate change
•
•
•
•
•
•
•
•
•
•

Children
Elderly
Chronically ill
People with cognitive or mobility impairments
Pregnant and postpartum women
People with mental illness
People of lower socioeconomic status
Migrants
Refugees
Homeless

HOW DO WE MITIGATE CLIMATE CHANGE?

• Individual

• Community
• Industries
• Government policy

Mitigation
• Living sustainably
• Sustainable health care organisations
• Sustainable energy source
• Collaboration with organisations working in migration, global public health,
biodiversity, and international security.

Mitigation
• Improving energy efficiency and opting for renewable energy over fossil fuels.
• Promoting public transport and sustainable mobility by increasing the
numbers of journeys in towns by bicycle, reducing the number of flights and
taking more trips by train or in shared cars.
• Promoting ecological industry, agriculture, fishing and livestock farming, food
sustainability, responsible consumption and the 3Rs rule (reduce, reuse,
recycle).
• By taxing the use of fossil fuels and CO emissions markets.
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Adaptation
• Erecting buildings and infrastructure that is safer and more sustainable.
• Replanting forests and restoring damaged ecosystems.
• Diversifying crops so that they are better able to adapt to changing climates.
• Investigating and developing innovative solutions to prevent and manage
natural catastrophes.
• Developing action plans for climate emergencies

Individual
• Eat less meat
• Grow food at home
• Switch to renewable sources
• Switch to a more climate friendly bank
• Switch to an electric car if able

Community
• Lobby politicians
• Electric transport
• Cycleways
• Market garden
• No plastics

• No food waste

Industries
• New technologies to capture and sequester CO2 from the atmosphere and are
termed negative emissions technologies, also referred to as carbon dioxide
removal methods
• altering the earth’s radiation balance through the management of solar and
terrestrial radiation. Such techniques are termed radiative forcing
geoengineering technologies, and the main objective is temperature
stabilization or reduction.
• Conventional mitigation efforts employ decarbonization technologies and
techniques that reduce CO2 emissions, such as renewable energy, fuel
switching, efficiency gains, nuclear power, and carbon capture storage and
utilization.

Industries
•
•
•
•
•
•
•

Carbon tax on polluting industries
Stricter laws and enforcement
Source Control
Recycling
Cleaning of resources
Regular environmental impact assessments
Industry site selection

Government/policy level
• Conventional mitigation efforts employ decarbonization technologies and
techniques that reduce CO2 emissions, such as renewable energy, fuel
switching, efficiency gains, nuclear power, and carbon capture storage and
utilization.
• Climate change bill
• Carbon tax
• Emissions targets

HOW DO YOU MAKE A DIFFERENCE?
•
•
•
•
•
•

Talk to your patients and other people in your circle
Share personal stories of health impacts of climate change
Switch to more sustainable lifestyle: food, transport, electricity
Lobby your MP: state and Federal
Vote with purpose
https://youtu.be/ovfOURebDjc

Communication strategies
• Taking climate action = secure, future-focused jobs, a healthy economy and
environment
• Climate inaction = severe costs to economy, environment, human health
• Framing is important

10 top tips in communicating climate change
1. Talk about climate change as happening right now, not in the future
2. Talk people, not polar bears
3. Talk about real life impacts, not science
4. Talk local more than global
5. Be prepared to acknowledge outdated views and seek to educate
6. Speak about values (fairness, safety, responsibility, common sense etc..)
7. Describe climate change as a human problem with human solutions
8. Pinpoint who is responsible and what should be done
9. Build a positive picture of what change will look like and mean
10. Include everyone in solving the problem – there’s a role for all of us, even if it’s
just how we chose to use our vote
11. Repeat, repeat, repeat

HOW TO ANSWER QUESTIONS ON CC
• Answering ‘Nice’ Questions S-E-E structure (one answer, three parts, approx. 30
seconds)
• STATEMENT
• EVIDENCE
• EXPLANATION
• (you state it, you back it up, you sum it up, you shut up)

HOW TO ANSWER QUESTIONS ON CC
Statement:
• •Complete sentence, incorporate/repeat nice words from the question
• •Go broad, big picture
Evidence:
• Backs up the Statement with (ideally) three facts, or one anecdote/concrete example
• Journalists love three facts – makes spokesperson sound credible, but not too long
• Journalists also love anecdotes/examples, as they’re highly memorable
Explanation:
• Finish answers by summing up for the journalist
• Bring meaning to the information provided so far
• Suggest beginning with the word ‘So…”.
• Could be a call to action

Disclosure statement
I am the Chair of the Public Health and Disaster Committee of the Australasian
College for Emergency Medicine. But all the views expressed here are my own,
and not ACEM or my health organisation.
I would like to acknowledge the assistance of Dr Sree Lakshmi for the
preparation of some slides for this presentation

Take home messages
• Air pollution has many negative health impacts: respiratory, cardiovascular,
neurological, pregnant women and their unborn child
• Heat strokes can be deadly and is a medical emergency
• Extreme weather events will become more frequent
• We need a National Disaster preparedness Agency
• The choices we make over this decade will largely determine the severity of
the extreme heat that our children and grandchildren will experience.
• This is the critical decade.
• We can make a difference collectively

