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Introduction

The voice of the health profession is essential in driving forward progress on global
climate and environmental change and realising the health benefits of this response.

This has been recognised globally by many health bodies and institutions, including the World
Health Organization (WHO) and The Lancet and its Commission on Planetary Health. A decade
ago, on World Health Day, the WHO Director-General stated that “Climate change will affect, in
profoundly adverse ways, some of the most fundamental determinants of health” (Chan 2008).

In Canada, climate and environmental change has also gained attention as a public health issue
of increasing concern. The Lancet 2017 Countdown Report for Canada described multiple
impacts and indicators for climate and health, from food insecurity in the Arctic, to increased
heat-related iliness and respiratory disease, to stress and displacement from natural disasters
such as floods and wildfires (Watts et al 2017; CPHA, 2017). The Canadian Medical Association
(CMA) released a policy on Climate Change and Human Health in 2010, which included 14
recommendations for action on climate change to promote health (CMA, 2010). Furthermore,
since 2012, the CMA has passed over 20 motions related to the environment and health.

Medical schools should consider integrating these competencies into their curricula.



Why does this matter for medical education? Future health practitioners will be at the front lines
of dealing with the health consequences of climate change. Furthermore, physicians as public
health advocates have a responsibility to understand the impacts of global environmental
change on their patients. They must learn how to collaborate with stakeholders to promote
public policy that benefits the health of the environment and of society. As stated in a recent
paper, “Integrating climate change into medical education offers an opportunity for future
doctors to develop skills and insights essential for clinical practice and a public health role in a
climate-changing world” (Maxwell and Blashki, 2016).

Given the urgent nature of this issue, the Canadian Federation of Medical Students’ Health and
Environmental Adaptive Responsive Task Force has created this proposed list of climate
change, sustainability and health educational competencies. It is our hope that medical school
faculties will incorporate these objectives into their curricula, if not already covered.

Highlighted in red are suggested curriculum courses in which the topics could be incorporated,
whether into pre-existing modules or as separate sessions.

A. Health Consequences and Specific Impacts

1. Displacement and vulnerable populations

CanMEDS Manager, Health Advocate

a. Elderly, children and specific vulnerabilities (Special populations, geriatrics,
pediatrics, health of people with disabilities)

i.  Recognise that children and elderly are at increased risk of climate-related
illness and injury. Risks to children include more severe forms of infectious
diseases or undernutrition due to food insecurity. The elderly are at risk from
extreme events, such as heat waves or floods, as they are often more
isolated, less mobile, and less able to respond to stressors (IPCC, 2014,
Chapter 11.3).

i.  Understand that poverty mediates the health risks of environmental change.
Poorer countries are most vulnerable to climate change, but wealthy
countries like Canada are not immune. Within a country, populations and
regions of low socioeconomic status — such as Indigenous populations and
marginalized people in Canada — are at risk, due to both poor baseline health
status and reduced access to both preventive and adaptive resources (IPCC,
2014, Chapter 11.3).

b. Climate refugees (Global health, refugee health)

i. Realise that sudden or gradual changes in environmental conditions, such as
land loss due to extreme events, will drive population displacement. By 2050,
anywhere between 50 and 200 million people are predicted to move
(permanently or temporarily), within or out of their countries (UNHCR, 2009).

ii. Recognise and manage health risks for displaced and refugee populations,
including: infectious diseases (such as malaria), malnutrition, sexually
transmitted infections, and mental health problems (such as post-traumatic
stress disorder) (IPCC, 2014, Chapter 11.8.4; McMichael et al, 2012).

c. Homeless populations (Population health, social determinants of health, poverty,
inner city health)



i.  Recognize that those living with homelessness are amongst the most
vulnerable groups in developed countries and will be some of the first to
experience the effects of climate change. Increased air pollution, severity of
floods and storms, frequency of heat waves and change in distribution of
viruses (such as the West Nile Virus) will impact the population. Air pollution-
related mortality is predicted to have an increase of 20-30% by the year 2050,
with most of the population being susceptible (Ramin et al., 2009).

ii. ldentify strategies that could protect those who are homeless from these
environmental changes, such as public policy for improved transportation and
urban planning, and clinical funding for these patients (Ramin et al., 2011).

2. Food and water insecurity

CanMEDS Medical Expert, Scholar

a. Understand that climate change has multiple impacts on food security, nutrition and
health, including: (Nutrition, refugee health, social determinants of health, poverty)

i.  Reductions in global food availability, resulting in increased risk of mortality
associated with both reduced fruit and vegetable consumption as well as
increased prevalence of underweight and undernutrition (Springmann et al,
2016; IPCC, 2014, Chapter 11.6).

ii. Risks to food access, utilisation, and price stability (IPCC, 2014, Chapter 7;
Wheeler & von Braun, 2013) (Poverty, Indigenous health)

iii. Pre-existing food insecurity in remote regions of Canada, such as the Arctic,
can be exacerbated by climate change (Beaumier & Ford, 2010) (Poverty,
Indigenous health, health inequities)

b. Understand that stresses on global water supply will be exacerbated by extreme
weather events associated with climate change (e.g. drought) (Refugee health,
waterborne illnesses)

i. Increases in frequency of droughts and floods will reduce freshwater resource
quality and quantity, posing risks to safe drinking water, adequate hydration,
and prevention of water-borne and diarrheal disease outbreaks (IPCC, 2014,
Chapter 3; Levy et al, 2016; Cann et al, 2013).

3. Changing infectious disease burdens
CanMEDS Medical Expert, Scholar

a. Recognise that climate change contributes significantly to the emergence of
infectious disease threats due to the expansion of geographic areas that are suitable
for a wide range of vector-borne diseases. Changing habitat ranges also impact,
food- and water-borne infections (Watts et al, 2017 [section 1.6]; IPCC, 2014,
Chapter 11.5; Patz et al, 2005; Daszak et al, 2013) (Infectious diseases, outbreak
management, global burden of disease)



b. Recognise the correlation between tick migration due to climate change and the
spread of Lyme disease and other tick-borne ilinesses in Canada (Ogden et al, 2006;
Uminski et al, 2018) (Infectious diseases, Emergency/Urgent care medicine)

c. Recognize that climate change-related factors influence the range of West Nile virus
and other mosquito-borne illnesses with evolving epidemiologic patterns (Paz, 2015;
Liesnham & Juliano 2012; Doughty, 2017).(Infectious diseases, outbreak
management, global burden of disease)

d. Recognize the effects of climate change and environmental variables on disease
emergence, transmission and seasonal duration (an example being malaria)
(Parham & Michael, 2009) (Infectious diseases)

4. Emergency disaster risk

CanMEDS Manager, Medical Expert

a. Recognise the health care professional’s role in disaster management, the burden of
disasters on the health system, and the impacts of extreme events on physical and
mental health. Health systems play a part in early-disaster warning systems and in
responding to climate-related disasters, such as wildfires or flooding. Natural
disasters are occurring at greater frequency in Canada, partly due to effects of
climate change (Watts et al, 2017, Maclean et al. 2016, Goldmann and Galea 2014,
Gillett et al. 2004) (Refugee health, wilderness medicine, mental health- acute stress
disorders)

b. Learn how to manage extreme temperature risks (e.g. hyperthermia, hypothermia)
and understand the importance of heat-related risk warning systems (Canadian
Environmental Health Atlas, 2017) (Geriatrics, pediatrics, family medicine)

5. Air pollution and health

CanMEDS Medical Expert, Scholar

a. Understand that air pollution (both household/indoor and ambient/outdoor) causes
more deaths than any other environmental pollutant, and that it is most strongly
linked to cardiorespiratory diseases, such as: hypertension, coronary artery disease,
congestive heart failure, arrhythmias, asthma, COPD, and lung cancer (Forouzanfar
et al, 2016; Government of Canada, 2017) (Respiratory system, specifically asthma)

b. Recognise that air pollution disproportionately affects those suffering from poverty.
The vast majority of deaths due to air pollution occur in low- and middle-income
countries, and household air pollution from burning solid fuels in traditional stoves
particularly impacts women’s and children’s health (Landrigan et al, 2018)
(Respiratory system, specifically asthma, poverty, social determinants of health,
women’s health, pediatrics)

6. Mental health

CanMEDS Scholar, Health Advocate



(Psychiatry, public health)

a. Recognize climate change-related extreme weather events and degrading
landscapes directly contribute to mental health consequences such as post-traumatic
stress disorder, major depressive disorder, anxiety, depression, substance use, and
suicidal ideation (Berry, Bowen, & Kjellstrom, 2010; Hayes, Blashki, Wiseman,
Burke, & Reifels, 2018).

b. Recognize that climate change has adverse impacts on the social determinants of
health (e.g. housing security, peace, food & water security) thus has mental health
consequences. (Anderson & Jané-Llopis, 2011; Berry et al., 2010; Doherty &
Clayton, 2011; Hayes et al., 2018).

c. Recognize the mental health impacts of climate change disproportionally affect the
homeless, Indigenous peoples, those with pre-existing mental iliness, and
marginalized populations in Canada, thus compounding existing social inequities
(Berry et al., 2010; Doherty & Clayton, 2011; Hayes et al., 2018).

d. Understand that there can be existential emotional distress seen in association with
fears about the changing climate, and develop an empathetic approach to
discussions with patients. (Albrecht et al., 2007; Doherty & Clayton, 2011).

B. Preventing and Mitigating Health Effects

7. Climate and environmental advocacy

CanMEDS Health Advocate, Professional, Collaborator

(Public health, community medicine, family medicine; skills development in advocacy,
communication, and leadership)

a. Understand that the role of doctors and medical students as advocates for patients’
health extends to climate and environmental policy collaboration (Rudolph &
Harrison, 2016; Crowley, 2016; CMA, 2010)

i.  Communicate with individual patients, communities and employers, where
appropriate, concerning environmental risk assessments.

i. Develop the collaborative skills necessary to advocate for local, provincial or
federal policies that benefit patients’ health through improving environmental
outcomes.

b. Understand the responsibility of the health professional to communicate the
urgencies of climate change and the limitations of adaptation to our current
temperature trajectory: “This delayed mitigation response puts the world on a high-
end emissions trajectory that will result in global warming of 2.6—4.8°C by the end of
the century”’(Watts et al, 2017) a level of warming which “may be incompatible with
an organised global community” (Watts, 2015). To the same degree as counselling
patients around smoking cessation, physicians are responsible for strongly
advocating for mitigation measures and evidence-based policy tools for mitigation.

i.  Communicate the health rationale for coal phase-out; carbon pricing (CMA
motion passed); plant-rich, low-meat diets; active transport; and the need for



a societal low-carbon transition (Watts et al 2017, 2015; Whitmee et al 2015,
CPHA 2017)

ii. Recognizing the importance of economics as a social determinant of health,
and advocate for support and retraining of populations whose livelihoods are
impacted by the transition to a low-carbon economy. If not carefully managed,
this transition could result in socio-economic dislocation for certain regions
and sectors with concurrent impacts on livelihoods and health (Spencer et al
2017; Pollin and Callaci 2016)

8. Ecological health promotion

CanMEDS Communicator, Collaborator, Health Advocate
(Health systems and policy, mental health, burden of disease)

a. Recognise upstream policies that promote both health and environmental well-being
i.  Understand how a socio-ecological approach can enhance health promotion
activities. For instance, a healthy environment can promote human well-being
through contact with nature (Maller et al, 2006).
b. Understand the health co-benefits of climate change adaptation and mitigation in
interdisciplinary fields including transport, food production, energy and housing
i. Recognise that sustainable development policies, such as active and public
transport or energy-efficient housing, can also provide co-benefits in reducing
the burden of illness (WHO, 2017)

9. Context specific practice / Remote and rural health

CanMEDS Medical Expert, Manager, Collaborator
(Community health, preparation for rural/northern medicine electives)

a. Understand the importance of integrating multidisciplinary information to manage
complex climate-related conditions specific to a variety of contexts

i. Inurban areas, for example, doctors may need to promote awareness of
respiratory health risks related to pollution, including particulates or ozone, or
advise patients on how to prevent heat stress or illness exacerbations during
heat waves (Maxwell and Blashki, 2016).

ii. In isolated and remote contexts, doctors may need to address mental health
issues related to disruption in land-based activities. In the Canadian North,
climate change has already shown a negative influence on Inuit peoples’
mental health (PHAC, 2014).

10. Reproductive health and gender equity

CanMEDS Health Advocate, Collaborator



(Women’s health, family medicine, social determinants of health)

a. Recognize that population growth influences the consumption of resources and
emissions of climate-altering pollutants, and can cause increased strain on and
degradation of land resources (Cohen, 2010)

b. Appreciate that over 200 million women worldwide express unmet needs for
contraceptive services — in both high- and low-income countries. Low-income countries
are disproportionately burdened by a lack of access to family planning and high
vulnerability to the impacts of climate change (Potts & Henderson, 2012; Singh et al.
2014).

c. Advocate for the co-benefits of family planning as a climate change mitigation strategy,
including increased birth spacing and decreasing family sizes (Smith et al. 2014).
Understand that these impacts have the capacity to improve maternal and child health,
decrease the vulnerability of families to severe weather events and crop failure, and
dignify women with the opportunity to control their reproductive health.

d. Recognize that the compassionate promotion of voluntary contraceptive care and
education within a rights-based, culturally appropriate framework offers a cost effective
and health-promoting strategy to reduce greenhouse gases (Guillebaud, 2016).

11. Green health care

CanMEDS Professional, Manager, Collaborator

(Health systems, quality improvement)

a. Recognize the social responsibility within health care as stewards of the environment
and that green health care means carbon neutral, sustainable and environmentally
friendly health care provision

b. Learn that physicians play a role in accepting and facilitating transitions to green
health care, which may include:

i.  Transportation - greater use of electric vehicles, public or group
transportation between health care facilities as well as between the
community and health care facilities

ii. Energy - Move from reliance on fossil fuel energy to renewable sources of
energy (solar, wind, hydro, geothermal, biomass, etc.) for the provision of
heat and electricity for health care sites

iii. Waste management - recycling, environmentally friendly
materials/equipment, education around resource usage to reduce hospital
waste. Consequences include air pollution due to imperfect incineration,
landfill use and subsequent natural resource contamination, needle stick
injuries and spread of infectious disease.

Possible citation:

iv.  Product acquisition and consumption - hospitals and clinics purchase a large
number of products integral to healthcare delivery, and the manufacturing,
packaging, delivery, choice, and use of these products can be improved
through acquisition and utilization policies.

(Global Green and Healthy Hospitals, 2018; Canadian Coalition for Green Health Care, 2016)



C. Indigenous Health Risks and Approaches

12. Indigenous health

CanMEDS Collaborator, Health Advocate

(Indigenous health course/sessions)

Recognize that there are specific climate- and environment-related health risks for
Indigenous populations, as well as specific challenges for coping with them within
existing health and social systems (Ford, 2012; Parkinson & Berner, 2009). In particular,
students should:

a.

Displacement & Vulnerable Populations: Understand that marked disparities exist in
community well-being — as indicated by levels of education, income, housing and
labour force — between Indigenous and non-Indigenous communities in Canada
(Indigenous and Northern Affairs Canada, 2015), and that Indigenous children
comprise a particularly vulnerable group (Macdonald & Wilson, 2013). This translates
into overall poorer health outcomes — as evidenced by a lower life expectancy at
birth — and greater vulnerability to the health-related impacts of environmental harms
(Government of Canada, 2018). Further, changes in sea-levels and permafrost/ice
stability threaten to displace Northern Indigenous communities and weaken existing
community infrastructure (Furgal & Seguin 2006).

Food & Water Insecurity: Realize that many Indigenous communities experience
long-term Drinking Water Advisories (DWAs) and that the number of DWASs in
Canada has increased over the past decade (Thompson, Post & McBean, 2017).
Know that Indigenous households face a high prevalence of food insecurity (Skinner,
Hanning & Tsuji, 2012), a challenge that is greatly exacerbated by environmental
factors including weather (for air/road transport of food) and changing hunting
conditions (Beaumier & Ford, 2010).

Changing Infectious Disease Burdens: Recognize how changes in infectious disease
burdens due to increased temperatures and insect, food and water-borne infective
agents would affect Indigenous communities. Understand how this pertains to water
treatment infrastructure and traditional food storage and preparation practices (Ford
J. 2010).

Emergency Disaster Risk: Know that many Indigenous communities in Canada lack
adequate 911 and emergency response services, leaving them poorly-equipped to
handle climate-related weather disasters — like wildfires — and prolonging community
recovery times (Collier 2015, Mew et al. 2016).

Land Use & Resource Development: Understand that Indigenous communities
disproportionately experience the burden of industrial developments on their lands
(Huseman & Short, 2012; Booth & Skelton, 2010). In many cases, Indigenous
communities have been neglected to unusable land with restricted access to
environmental resources and necessary infrastructure. This has resulted in limited
opportunities for economic, social, and cultural activities that determine good health
for Indigenous communities (Richmond et al, 2005; Huseman & Short, 2012).
Ecological Health Promotion: Honour Indigenous cultural practices and ways of
being. Acknowledge the role of Indigenous connection to land, and related expertise,




that has an important role in protecting the health of humans and our natural
surroundings.
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