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Objectives • Describe the driving factors, 
status and projections for 
change

• Identify the clinical 
implications of a changing 
environment

• Describe actions which can 
be taken to respond to the 
climate crisis

• What is the role of family 
med?

• My challenge is to tell you 
the truth without triggering 
negative emotions but 
generating hope and action



Messages 

Global mean 
temperature will rise  

2-4 oC by 2100

Health care contributes 
to climate change 

which, in turn,  harms 
health

We have begun to 
change, adapt, mitigate 

and take a planetary 
health perspective

There is a lot we can do 
– even small actions are 

worth doing



What is climate 
change?

• Climate is the weather in a particular region 
when averaged over many years. 

• Climate change is the shift in average 
weather conditions. 



85% OF CARBON 
EMISSIONS 
GENERATED SINCE 
1945



End of ice age

Start of agriculture

Start of Holocene period of climate stability



Abraham Gesner 1797-1864. Nova Scotia

Prospectus of Dr. Gesner's patent kerosene gas obtained from bitumen, asphaltum, or mineral pitch. 1850



Eunice Foote 1819-1888

Eunice Foote. Circumstances affecting the Heat of 
the Sun’s Rays. The American Journal of Science and 
Arts. Vol XXII, November 1856. 382-383.



Greenhouse gases

• CO2

• 65%

• Fossil fuels, deforestation, cement

• 300-1000 years

• CO2e

• Methane

• 16%

• Cows, wetlands, rice paddies, Arctic tundra, hydrates

• 12 years

• Fluorinated

• Coolants, anesthesia

• 50,000 years 

• NASA https://www.nasa.gov/content/blue-marble-image-of-the-earth-
from-apollo-17



Global production 50,000,000,000 tonnes CO2e

You 

17 tonnes per year

0.00000000034% of annual 

40 kg per day 

•Car 200 g per km



Greenhouse gases keep on 
giving 

• Once released they can act for thousands of years

• They cannot be put back in the bottle 

• They will continue to warm the planet indefinitely

• There is no off switch



POLLUTION

Fuller R et al. Pollution and health: a progress update. Lancet 
Planet Health. 2022 May 17:S2542-5196(22)00090-0. doi: 
10.1016/S2542-5196(22)00090-0. Epub ahead of print. 
PMID: 35594895.

WHO: Biodiversity and health
https://www.who.int/news-room/fact-
sheets/detail/biodiversity-and-health

Safeguarding human health 
in the Anthropocene epoch: 
report of The Rockefeller 
Foundation–Lancet 
Commission on planetary 
health
Published: July 16, 2015



Animal models exposure to PM2.5 
linked to systemic inflammation 
and insulin resistance 

One fifth of the global burden of 
Type 2 diabetes due to PM2.5

13.4% of deaths and 13.6% of 
DALYs were contributed by PM2.5

GBD 2019 Diabetes and Air Pollution Collaborators. Estimates, trends, and drivers of the global burden 
of type 2 diabetes attributable to PM2·5 air pollution, 1990-2019: an analysis of data from the Global 
Burden of Disease Study 2019. Lancet Planet Health. 2022 Jul;6(7):e586-e600. doi: 10.1016/S2542-
5196(22)00122-X. PMID: 35809588; PMCID: PMC9278144.



+1o sounds pretty good! • Global average, not local

• Milder winters, longer 
growing seasons

• Nova Scotia is a place to be

• Globally we have evolved 
to live in a certain degree 
of balance

• Energy we are holding back 
supercharges everything 

• Changes winds, 
precipitation - food and 
water and soil and shelter 

• Global disruption 



Climate Tipping points and feedback loops

• Arctic ice

• Permafrost 

• Greenland ice sheet

• Amazon

• AMOC

NASA



IPCC
AR6 WGII 2021



IPCC Interactive Atlas 
https://interactive-atlas.ipcc.ch

The world at +2o and + 4o 





Climate and health

What does climate 
change have to do 

with health?

What does health 
have to do with 

climate?



Healthy humans 
need a healthy 
planet

• Air

• Water

• Food

• Land

• Shelter



“we must also turn our attention to 

other health threats. This includes 

what is arguably the largest looming 

threat to the health of our 

communities and our planet: the 

climate crisis” .

Reframing



The Chief Public Health Officer 

of Canada’s Report on the 

State of Public Health in 

Canada 2022

Mobilizing Public Health Action 

on Climate Change in Canada



The Chief Public Health 

Officer of Canada’s 

Report on the State of 

Public Health in Canada 

2022

Mobilizing Public Health 

Action on Climate 

Change in Canada



Signals between climate, pollution  
biodiversity loss, and every organ 
system

Publications by year 



Mental health

• Acute traumatic events, PTSD

• Chronic anxiety, ecoanxiety –
age related 

• Children 

• Depression

• Translation of anxiety to action
Hickman C, Marks E, Pihkala P, Clayton S, Lewandowski RE, Mayall EE, Wray B, 
Mellor C, van Susteren L. Climate anxiety in children and young people and their 
beliefs about government responses to climate change: a global survey. Lancet 
Planet Health. 2021 Dec;5(12):e863-e873

Hasini Gunasiri, Rebecca Patrick, Tristan Snell, Rhonda Garad, Joanne 
Enticott, Graham Meadows, Claire Henderson-Wilson,
Young people's mental health in a changing climate, The Lancet 
Planetary Health,
Volume 6, Supplement 1, 2022,



Heat 

• BC Heat Dome
• Average daily number of 

deaths in BC 110 (90-130)

• June 29th, 2021, 380 
deaths

• Think about heat 
vulnerability in your 
practice 

BCMJ, vol. 63, No. 9, 
November 2021, Pages 
366-367 Sarah B. 
Henderson et al.  

https://bcmj.org/cover/november-2021
https://bcmj.org/author/sarah-b-henderson-phd


Nutrition

• Prairie Provinces make up 80% of 
Canada’s agricultural land.

• Highly susceptible to climate

• Food prices

• Vulnerable populations 



Heavy rainfall

• Flooding 

• Overwhelms sanitation 

• Contamination of drinking water

• Increased enteric infections

• Moulds

• Viral hepatitis

Levy K, Smith SM, Carlton EJ. Climate Change Impacts 
on Waterborne Diseases: Moving Toward Designing 
Interventions. Curr Environ Health Rep. 2018 
Jun;5(2):272-282.



Infrastructure and supply chain
• Medical care is resource intensive 

• More powerful storms, flooding, power 
disruption, infrastructure damage

• Hurricane Maria1

Sacks CA, Kesselheim AS, Fralick M. The Shortage of Normal Saline in 
the Wake of Hurricane Maria. JAMA Intern Med. 2018;178(7):885–
886. doi:10.1001/jamainternmed.2018.1936



Migration 

• In 2019 
• 740 million internal migrants

• 272 million international 

• Voluntary – Involuntary

• Planned – unplanned

• Intracountry – international 

• Health needs, access to care, 
stress, diet McMichael C. Human mobility, climate 

change, and health: unpacking the 
connections. Lancet Planet Health. 2020 
Jun;4(6):e217-e218. doi: 10.1016/S2542-
5196(20)30125-X.



Canada: damage caused by health care 

Life cycle environmental emissions and health damages from the Canadian healthcare system: An economic-environmental-

epidemiological analysis Eckelman MJ, Sherman JD, MacNeill AJ (2018) Life cycle environmental emissions and health damages from 
the Canadian healthcare system: An economic-environmental-epidemiological analysis. PLOS Medicine 15(7): e1002623.

33,000,000 tonnes of 
CO2

200,000 tonnes of 
pollutants 

Resulting in 23,000 
DALYs annually (4,500-

610,000)

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002623


So by now…

• Concern and anxiety raised 

• Good news is that unlike many others 
you can do something about it.

• Whether it is small or large – do 
something!

• Dal medical students

• DNS

• CAPE

• CASCADES 



What is the 
role of the 

family 
doctor? 

Maybe COVID is a good analogy?



CANMEDS 2025

• Medical Expert

• 1.x (New): Recognize and respond to both social and environmental determinants of health in the presentation of patients.

• 1.x (New): Consider environmental sustainability as an important dimension of the quality of care.

• 5. (Modify): Actively contribute, as an individual and as a member of a team providing care, to the continuous improvement of healthcare quality, patient safety, climate-resilient 

• healthcare, and healthcare sustainability.

• 5.3 (New) Adopt strategies that ensure environmentally sustainable resource use, including low carbon and low environmental impact alternatives when appropriate.

• Communicator

• 4.4 (New): Assist patients and their families to identify and address environmental factors contributing to the patient’s health.

• Collaborator

• 4. (New): Collaborate with health system leaders to adapt health services to reduce the environmental harm of healthcare delivery.

• Leader

• 2.2 (Modify): Apply evidence and management processes to achieve cost appropriate and environmentally sustainable care. 

Green, Samantha & Labine, Nicole & Luo, Owen & Vipond, Joe & Moloo, Husein & Bouka, Aimee & Thoma, Brent. (2022). Planetary 
Health in CanMEDS 2025. Canadian Medical Education Journal. 10.36834/cmej.75438. 



CANMEDS 2025

• Health Advocate

• 2.1 (Modify): Work with a community or population to identify the social and ecological determinants of health that affect them.

• 2.2 (Modify): Improve clinical practice by applying a process of continuous quality improvement to disease prevention, health promotion, health surveillance, environmental 

• sustainability, and climate-resilience

• 2.3 (Modify): Contribute to a process to improve health and environment in the community or population they serve.

• Scholar

• 4.6 (New): Minimize the environmental impact of the creation and dissemination of knowledge and practice.

• 4.3 (Modify) Contribute to the work of a research program that addresses questions important to the health of the population served, including the social and ecological determinants 

• of health.

• 4.4 (Modify) Pose questions amenable to scholarly inquiry and of importance to the health of the population served, and select appropriate methods to address them.

• Professional

• 2.3 (New): Demonstrate a commitment to environmental sustainability. Modeling best sustainable practices will facilitate its propagation throughout the healthcare system.



Personal: CANMEDS and Climate and the FD Role

Medical expert –
educate yourself, 

get on CME 
agenda

Communicate –
public, peers, 

politicians

Collaborator –
public health

Leader – if in that 
role

Advocate – major 
role for DNS, CMA, 

RCFM

Scholar – learning 
and teaching 

Professional –
ethical, high 

standards

Change medical culture



CIRCLES OF INFLUENCE

• Family, friends, neighbors

• Change your immediate 
circle

Personal

• Colleagues, institution, 
public

• Change your country
Professional

• Change global 

• CAPE, DNS
Political 



• Why do it?
• Personal ethics, values and credibility

• Care for family, friends, neighbors

• Change your immediate circle

• Role model 

• Give hope 

• What can you do?
• Energy HVAC

• Food

• Car

• Travel

• Clothing 

If you cannot change the whole world, you can always  
change your world 

Hope. BMJ 2022;379:o2456

http://dx.doi.org/10.1136/bmj.o2456 Published: 13 October 2022

http://dx.doi.org/10.1136/bmj.o2456


No meat, or 
a few times 

a week

Global 
impact 

negligible

• Family impact

• Grocery store  

• Co benefits
However



NS Power
Community  Solar  Gardens

41



Our Energy in NS

• Over half from coal 

• Lingan
• 25% of NS power

• 50% of NS air pollution

• 1,500,000,000 kg of coal per year



Medicines and chemicals
18%

Equipment
16%

Other supply chain
22%

Energy
9%

Waste
5%

Gases and MDI
5%

Travel
21%

Outside
4%

Emissions in the NHS 

Medicines and chemicals Equipment Other supply chain Energy Waste Gases and MDI Travel Outside

Delivering a net zero NHS 2022
Tennison I, Roschnik S, Ashby B, Boyd R, 
Hamilton I, Oreszczyn T, Owen A, 
Romanello M, Ruyssevelt P, Sherman JD, 
Smith AZP, Steele K, Watts N, Eckelman MJ. 
Health care's response to climate change: a 
carbon footprint assessment of the NHS in 
England. Lancet Planet Health. 2021 
Feb;5(2):e84-e92. doi: 10.1016/S2542-
5196(20)30271-0. PMID: 33581070; 
PMCID: PMC7887664.

In the Office



Maybe let them know that you want more? 



Ten Things you can do….

• Adapt
• Patient heat vulnerability
• Storm resilience 

• Mitigate 
• Office manager, Optimize building energy, LEDS, automatic off switches
• Reduce waste and dispose properly

• Prescribing – MDI, Choosing Wisely
• Talk to suppliers and pharma reps and office staff

• Travel – annual meeting, CMA, car

• Telemedicine 

• Communicate
• Peer organizations 

• DNS, DAL CME, Royal College Family Medicine, Program director 

• Influence learners, the public, politicians, give patients a flyer with things they can do



Healthy humans need a healthy environment. 
Here are 5 things you can do to help…..

• Home
• Insulate, dress warmly, turn down the temperature in your home
• Half of Nova Scotia's power is from coal 

• Travel
• Walk more – drive less
• Car emissions are very harmful, walking is good for you

• Food
• Eat less meat
• Meat, especially beef production, contributes to climate 

change and has been linked to some human illness 

• Fashion
• Buy previously owned clothes
• Fashion industry pollutes a lot 

• Medications
• Don’t get more than you need
• Medication production  produces a lot of greenhouse gases 

Brought to you by your Medical Teaching Unit team at the Halifax Infirmary



Messages 

Global mean temperature will rise  2-4 oC by 2100

Health care contributes to climate change which, in 
turn,  harms health

We have begun to change, adapt, mitigate and take 
a planetary health perspective

There is a lot we can do – you don’t need to own it. 

Even small steps will help



Hope

• “Right now, we are in desperate need of hope. But 
hope is not about pretending that everything will be 
fine. To me, hope is not something that is given to you, 
it is something you have to earn , to create. It cannot 
be gained passively through standing by and waiting for 
someone else to do something. Hope is taking action”

• Greta Thunberg. The Climate Book. October 27th in 
UK


