Transfer Goals:

Students will be able to independently use their

learning to:
e Interpret multimedia data to derive
solutions
e Work in teams to solve multidisciplinary
problems

e Make inferences with limited knowledge of
subject matter to solve complex problems

Standards: Materials:

MS-ESS3-2, e Printouts of Cases and
MS-ESS3-3, clues, individually cut
MS-LS2-5, Pen / Pencil
MS-ESS3-5 Paper for opening

brainstorm activity

Description:

In this lesson, students will explore concepts of
climate change and health. Through case-studies,
students will determine the links between extreme
climate events and health problems, assuming the
role of a “"doctor-detective”.

How Climate Change Shapes our Health

Grades 5-7

Developed by Kai Chow

Essential Questions:

How does climate change impact our health?

Objectives:

Students will know:
e How climate change influences our health.
Students will be skilled at:

e Deducing links between climate change and
health challenges through analysis of
evidence and data

Students will understand that:

e Understanding the root causes behind
climate disasters.

e Derive solutions to prevent climate disasters
and associated public health crises.

Vocabulary:

Planetary Health: The idea that human health and
the health of the Earth are completely connected. If
the planet gets sick (polluted air, melted ice, broken
ecosystems), humans get sick too.

Invasive Species / Vector: An animal, insect, or
plant that moves into a new area where it doesn't
belong and causes harm. In our cases, the tick is a
vector—a living thing that carries and transmits a
disease to humans.

Permafrost Thaw: The melting of ground that is
supposed to stay completely frozen all year round.




How Climate Change Shapes our Health
Grades 5-7

Developed by Kai Chow

When it thaws, it turns to mud, causing the ground
to shift.

Health Equity: The principle that everyone
deserves a fair and equal chance to be healthy, no
matter where they live. Climate change hurts health
equity because it hits remote, isolated communities
much harder than big southern cities.

Duration: 1 hour

Engage:

Start with an open-ended brainstorm. The questions: What do humans need for a healthy life? What do polar
bears need for a healthy life? Divide students into two groups. Each group gets a piece of paper, designates a
scribe, and is assigned one question. The goal is to come up with a bullet-point list of things needed for
healthy living. After five minutes, bring the group back together. Share some of the ideas discussed with
the whole group. Draw attention to the similarities between what humans and polar bears need for healthy
lives—it all boils down to the basics: food, shelter, water.

e Highlight some of the dependencies that polar bears have on their environments / climate in order
to survive and lead healthy lives. It is important that students understand that polar bears and
animals are not the only ones whose health is a product of their environments; human life is also
impacted by our environment, and climate change!

Explore:

In today's activity, we will be working in groups as “doctor-detectives” to try and understand the underlying
reasons why our patients are sick. In each case, you will get a paper telling you a little bit about your
patient, their symptoms, and why they are sick. The goal of this activity is not to understand all the ins and
outs of medicine—rather it is to make the connections between the climate disasters that have caused
them to become sick and the science behind how that may have happened.

1. Read the info sheet as a team: you will find information about the patient, how they feel, some vital
signs (measurements like heart rate and temperature which can tell you if a patient is sick), and
some environmental context that will give you an idea of what might be going on in their
environment at the time of their illness.

2. Once you read the guide, have a discussion about what you think might be going on. When you feel
you need more information, turn over the clues that have been given to you and try to
contextualize the information.




3. Where you see the instruction to STOP: this is your sign to regroup with your team and write down
a couple sentences of a hypothesis of what you think is going on. In other words: what climate
phenomenon has caused your patient to become sick and how? If you need some help connecting
the dots, ask!

4. Answer the other questions on the sheet.*

Move on to the next case when you feel you have solved your case.

6. Atthe end, we will discuss the cases, clarify gaps in knowledge, and talk about some climate
solutions.

U

Note: Teacher guides have been provided for all the cases to help facilitate discussions and guide students
in the right directions. All teacher and student guides can be found in different tabs of this document.

*Note: An alternative way to run this activity is to run Case 1 as a whole group. Then divide into small
groups assigning one of cases 2, 3, 4 to each group, and have the groups present their case along with
some proposed climate solutions to the class at the end.

Explain:
Climate Solutions: Use the case guides to facilitate a discussion on how some of the climate emergencies
and downstream health problems could be prevented from happening in the future.

Elaborate:

Wrap-Up: It is important to understand that climate change impacts all of our health! It is not just polar
bears and other animals that face the consequence of climate change. Ask students to share some
reflections from this activity.

Gemini Generative Al was used and generated content edited and manipulated in the creation of this activity.




Case 1 - Student



Art Tikfox

13 year old male (DOB: 03.01.2013)

Intake Location: Churchill Community Health Centre

About our Patient:

Patient History: Patient was brought in by their coach halfway through outdoor track and
field practice. Today's date is July 20th. The patient has a mild history of asthma (a
breathing problem that is well controlled by the use of puffers), but usually only in the
spring. Today, the patient is struggling to catch their breath.

Breathing Rate: High (faster than normal)
Heart Rate: 100 beats per minute at rest (faster than normal)
Lung Sounds: Audible wheezing and whistling when exhaling (not normal)

Patient Describes his symptoms as:

"My chest feels very tight, like someone is squeezing it."

"My eyes have been burning and watering all through soccer practice.”
"l kept coughing today even though I'm not sick with a cold.”

Environmental Context:

It's mid-July, and the afternoon frisbee tournament has been canceled. Outside, the sky
looks a strange, eerie orange-gray, and it smells like a giant campfire, even though there
are no fires anywhere near Churchill.

@sTOP! @®What do you think could be causing the issue?

Detective-Doctor Brainstorm:

1. What is causing the air to turn orange and smell like smoke if there is no fire
in Churchill?



2. How does a climate problem happening hundreds of kilometers away end up
hurting the lungs of people in Churchill?

3. Why do you think Art is experiencing symptoms?



CLUE A: Weather forecast in Winnipeg

CLUE B: Wind Patterns Clue C: News Clip from CBC



Case 1 Guide



Case 1

Teacher’s Guide: Case #1 (Art Tikfox)

Theme: Wildfires, Air Quality, and Respiratory Health

Part 1: Connecting Symptoms to Climate Change

This case teaches students that climate change has no borders. Even if a climate disaster
(like a wildfire) happens hundreds of kilometers away, the health impacts can travel directly
into their community.

The Diagnostic Breakdown (For the Teacher)

Patient What is physically happening? The Direct Climate Link
Symptom /

Data

Audible Wildfire smoke is packed with fine Hotter, drier summers increase
Wheezing, particulate matter (particles of ash, the likelihood of forest fires. Lack

Coughing, & | soot, and burned material). When we | of rain and extreme heat waves
Tight Chest | breathe these particles in, they can dry out trees and soil, making
irritate and inflame our airways. wildfires ignite easier, burn
hotter, and last longer.
Because the patient at hand has mild
asthma (a chronic lung disease that
causes inflammation and narrowing
of your airways, making it difficult to
breathe), his bronchial tubes spasm
and constrict, making it very hard to
push air out.

However, these chemicals are
irritants to all people—not only
people with asthma!
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High

Breathing & | by smoke particles, his body isn't
Heart Rate getting enough oxygen. His heart has
(100 BPM) to beat faster to pump whatever

Because Art's lungs are constricted

oxygen he can grab to his vital
organs, and he breathes faster to

compensate.
Burning, The chemical compounds and fine Longer Wildfire Seasons:
Watering ash suspended in the smoky air Climate change has extended the
Eyes dissolve into the moisture of the summer window where these
eyes, causing instant chemical large-scale burn events occur,
irritation and triggering the tear increasing the number of days

ducts to go into overdrive to flush it | people are exposed to poor air
out. quality.

Part 2: Guiding the Student Brainstorm

The Misconception to Correct: Kids might think, "If there's no fire in Churchill, the air
must be clean.” Remind them to look at Clue A (the wind map).

Key Question to Ask: "If you leave a campfire burning downwind, where does the
smoke go? Now imagine that a campfire is the size of a whole forest..."

The Chain of Cause Conclusion:

Greenhouse Gases—Drought/Heatwaves—Intense Wildfires—Wind Carries fine
particulate matter North—lrritants to the airways—Asthma Attacks (intense airway
construction) in Churchill.

Part 3: Climate Solutions Linked to This Case

1. Local Adaptation (Protecting Churchill's Health)

Clean Air Spaces: Upgrading community spaces (like the school, clinic, or complex)
with HEPA air filtration systems so kids have a safe, smoke-free indoor place to play
when tournaments are canceled.

Behavioural Modification: Teaching youth to read the Air Quality Health Index
(AQHI). If the flag is red, outdoor practices are automatically moved indoors to
protect vulnerable lungs like Art's.
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2. Global Mitigation (Stopping the Root Cause)

Lowering Global Carbon Emissions: Moving away from fossil fuels (oil, gas, coal) to
stop global temperatures from rising. Less warming means fewer extreme droughts,
which directly means fewer wildfires smoking out northern skies.
Human activity is the most common cause of the number of fires, accounting for
85% of all wildland fires in the USA. 59% of wildfires in Canada are a result of
lightning strikes.
o Some examples of human activity that can start fires include:
m Unattended or poorly extinguished campfires
m  Sparks or equipment malfunctions (e.g., ATVs and off-highway
vehicles)
m Discarded lit cigarettes
m Industrial activity and power line failures



Case 2 - Student



Case 2

Paula Bearre
9 year old female (DOB: 09.10.2016)

Intake Location: St. Boniface Hospital, Winnipeg

About our Patient:

Patient History: Patient was brought in by their parents after
returning from a weekend camping and hiking trip in the Southern
Manitoba woods. The patient has no other medical concerns and is
usually very healthy and active outdoors. Today, she feels completely
drained of energy, slow, and has an itchy spot on her leg.

e Body Temperature: 39.1°C/ (Fever, not normal)

e Heart Rate: 95 beats per minute at rest (High heart rate due to
fever), not normal

e Skin Inspection: A large, red, circular rash shaped like a "bullseye" target is seen on
her left ankle. The center of the rash has a small, dark mark.

Patient Describes her symptoms as:

e "My muscles and joints ache so badly, it feels like | have a really awful winter flu."

e "|feel so tired that | could barely even get out of bed this morning."

e "My ankle is very itchy and hot to the touch right where that weird circular rash is
growing."

Environmental Context:

The patient's family reported that while hiking, they noticed the forest grass was very thick
and the weather was humid. The family fears that maybe she got a bite... (some bites can
make you feel sick and cause fever... she probably got one of these bites!) but when the
parents used to go hiking and camping in these same woods when they were kids, their
parents told them that they never needed to worry about insects like ticks because ticks
weren't a problem in Manitoba.

TOP! @Wh hink l ing the i ?
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Detective-Doctor Brainstorm:

1. Why are these ticks suddenly able to survive and move further north now, when
they couldn't do so decades ago?

2. If the winter acts like nature's "freezer," what happens to bacteria and bugs when
that freezer loses its power?

3. If you are a doctor giving advice to families living in Southern Manitoba, what is one
new habit or 'safety check' you would tell kids to do after playing outside in the
woods? Why didn't kids who lived there 40 years ago have to worry about doing
this?



Case 2
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Case 2

Teacher’s Guide: Case #2 (Paula Bearre)
Theme: Shifting Ecosystems, Vector-Borne Diseases, and Wildlife Migration

Part 1: Connecting Symptoms to Climate Change

This case teaches students that winter is a protective health barrier for Canada. When
winters shorten, this barrier disappears, allowing disease-carrying pests to migrate into
new regions.

The Diagnostic Breakdown (For the Teacher)

Patient What is physically happening? = The Direct Climate Link
Symptom /

Data

Bullseye A tick attached to Paula's ankle. Shorter, Milder Winters:
Rash & As it fed on her blood, it Historically, the deep winter
Puncture transmitted a spiral-shaped freeze acted as a natural
Mark bacterium (Borrelia burgdorferi) pesticide, killing off tick

into her bloodstream, causing a populations. Warmer winters

localized immune response (the mean higher tick survival

expanding ring rash). rates, allowing them to
expand their territory further
north.

Thicker Forest Underbrush:
Increased humidity and
changing rain patterns create
dense, moist brush
environments—the exact
habitat ticks need to survive
without drying out.



High Fever
(39.1°C) &
Exhaustion

Severe
Muscle and
Joint Aches

Paula's immune system has
detected the foreign bacteria
moving through her body. It
raises her core temperature
(fever) to try and cook the
bacteria out, which burns a
massive amount of energy,
leaving her feeling completely
wiped out.

The bacteria are highly mobile
and travel through the
bloodstream, settling into joints
and tissues, triggering
widespread inflammation that
mimics the flu—this is a
common feature of Lyme
disease.

Part 2: Guiding the Student Brainstorm

Case 2

e The Misconception to Correct: Students might assume bugs only live where it is

hot. Remind them to look at Clue B (the old textbook). The cold is protective from
disease. Explain that ticks are found in places that were traditionally considered too

cold to house them.
e Key Question to Ask: "If you leave food outside in the winter, it stays frozen and safe.

What happens if you unplug the freezer? What happens to the bugs when the Arctic

winter 'freezer’ loses its power?"
e The Chain of Cause Conclusion:
Milder Winters -> Ticks Survive the Cold -> Migration North -> Bacteria Transmission

-> Fever/Rash in Patients

Part 3: Climate Solutions Linked to This Case

1. Local Adaptation (Protecting Health Right Now)



Case 2

e Community "Tick-Check" Education: Teaching kids to wear long socks pulled over
their pants when in the brush, and encouraging tick check behaviour—particularly in
warm and moist parts of the body.

2. Global Mitigation (Stopping the Root Cause)

e Protecting Biodiversity: Healthy ecosystems with diverse predators (like certain
birds and small mammals) keep tick populations in check naturally.

e Lowering Global Carbon Emissions: Moving away from fossil fuels (oil, gas, coal) to
stop global temperatures from rising. Keeping winters cold enough to maintain the
"natural deep freeze" barrier that prevents invasive species from shifting habitats.



Case 3 - Student



Elle Gee
78 year old female (DOB: 14.05.1948)

Intake Location: Health Sciences Centre, Winnipeg

About our Patient:

Patient History: Patient was brought in by paramedics from her apartment during an
extreme 5-day heatwave. She lives alone in an apartment building optimized for winter (no
air conditioning). She has no medical problems but was found collapsed on her living room
floor by a neighbor checking in on her.

Body Temperature: 39.5°C (very high, signs of heatstroke)

Heart Rate: 115 beats per minute at rest (faster than normal, her heart is working too
hard)

Examination: Severe dehydration, skin is hot and dry to the touch, and the patient has
stopped sweating.

Patient describes her symptoms as:

"| started feeling dizzy and weak yesterday afternoon, and | could barely stand up."
"My apartment felt like an absolute oven inside, even with all of my windows wide open."
"My chest feels heavy, and my heart feels like it's racing just from sitting still."

Environmental Context:

A historic, 5-day heatwave is currently in effect. Temperatures have spiked to 34°C / 93°F
with heavy humidity and zero wind, lasting straight through the night. The building
blueprint shows classic Winnipeg construction with thick insulation and heavy windows
designed to trap heat during freezing winters, leaving the home with no built-in central air
conditioning.

@sTOoP! @What do you think could be causing the issue?

Detective-Doctor Brainstorm:

e Why does a building that is designed to keep people safe in the winter become
dangerous during the summer heat?



e Why are senior citizens much more vulnerable to this indoor heat trap than young,
active kids?

e What are some strategies for keeping cool on a hot summer day?






Case 3 Guide



Teacher’s Guide: Case #3 (Elle Gee)

Case 3

Theme: Extreme Weather, Architecture/Infrastructure, and Vulnerable Populations

Part 1: Connecting Symptoms to Climate Change

The Diagnostic Breakdown (For the Teacher)

Patient
Symptom /
Data

Dry Skin,
No Sweat,
& 39.5°C
Fever

Racing
Heart Rate
(115 BPM)

What is physically happening?

Elle’s internal cooling system has
failed. Normally, sweat
evaporates to cool the skin.
Because her apartment was
trapping humid heat for days,
her body ran out of water,
stopped sweating, and her
internal organs began
overheating (heatstroke).

When a human body gets hot,
the heart pumps blood quickly
to the skin's surface to radiate
heat away. Elle’s heart is working
way too hard just from sitting on
the floor, putting immense
strain on her cardiovascular
system.

The Direct Climate Link

Climate change alters global
wind patterns, which can cause
high-pressure "heat domes" to
get stuck over a single area for
days or weeks at a time,
resulting in prolonged,
uninterrupted heatwaves.

Nighttime Warming: Because
of greenhouse gases trapping
heat close to Earth, nights
aren't cooling down anymore.
Elle’'s body never got its critical
nightly break to rest and
recover.
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Severe Severe dehydration causes
Dizziness & blood volume to drop. When Elle
Collapse tried to stand up, her blood

pressure dropped, depriving her
brain of oxygen and causing her
to faint.

Part 2: Guiding the Student Brainstorm

Key Question to Ask: "Why do we put insulation in our houses in Canada? If that
insulation stops heat from escaping in January, what does it do to the heat inside the
house in July?"

The Chain of Cause Conclusion:

Stuck Heat Dome -> No Nighttime Cooling -> Insulated Housing Traps Heat -> Severe
Dehydration -> Cardiovascular Strain/Heatstroke/Fainting Episodes

Part 3: Climate Solutions Linked to The Case

1. Local Adaptation (Protecting Health Right Now)

"Cooling Centers" & Elder Check-Ins: Creating community maps where youth and
volunteers visit elders daily during heatwaves, and setting up air-conditioned public
spaces where people can go to escape the heat.

Climate-Resilient Building Retrofits: Installing heat pumps (which can both heat
and cool a home efficiently) and adding exterior shading or reflective roofing to
traditional northern-style housing.

2. Global Mitigation (Stopping the Root Cause)

Urban Green Spaces: Planting trees and expanding green spaces in towns and
cities to reduce the "urban heat island effect" and naturally lower regional
temperatures.

Lowering Global Carbon Emissions: Reducing global emissions to decrease the
frequency, intensity, and duration of stuck extreme weather systems.



Case 4 - Student



Seally Goose
64 year old male (DOB: 22.11.1961)

Intake Location: Churchill Community Health Centre

About our Patient:

Patient History: Patient presented to the clinic for a routine check-up. He has always had
great cardiovascular (heart) health from a lifetime of active living. However, over the last six
months, his blood pressure has increased (bad blood vessel health). He is feeling slow and
down.

Blood Pressure: 155/95 mmHg (High blood pressure, not normal)

Body Mass Index (BMI—a measurement of weight and height combined): Increased by
4 points since his last annual check-up (rapid weight gain)

Diagnostic Notes: Patient shows signs of high sodium (salt) levels and other associated
factors, putting him at a significantly higher risk for a heart attack.

Patient describes his symptoms as:

"I've been feeling out of breath just walking up the stairs lately, and my chest feels heavy
sometimes."

"Ever since the shipping disruptions, my dinners look totally different. I've been eating a lot
more canned meats, instant noodles, and boxed meals because it's what's affordable and
stays good in the pantry."

Environmental Context:

An extreme spring climate event caused rapid, unseasonal snowmelt and massive flooding.
The permafrost underneath sections of the Hudson Bay Railway line thawed out and
turned to mud, causing the track to wash out, leaving no train access to Churchill for
weeks. Months later, even with the tracks patched, shipping costs have skyrocketed. The
grocery store shelves show massive price gaps: Fresh Salad is $15.00 and 4 Liters of Milk is
$12.00, while a Box of Mac & Cheese is $1.50 and a Bag of Chips is $2.00. Nutrition guides
show that cheap, shelf-stable, heavily processed foods are loaded with sodium, sugar, and
bad fats, which are bad for your heart health.

TOP! @What d u think could b using the issue?

Detective-Doctor Brainstorm:




+ Connect the broken track to the grocery store. Why did a spring flood make unhealthy,
processed foods cheaper to buy months later?

+ Based on what you have learned, outline the chain of events that connects a train track
disruption to a heart attack months later.

+ The railway tracks washed out and flooded in the spring, but Seally didn't end up with
health problems until months later. Why did it take so many months for a broken train
track to have an effect on someone’s health?



CLUE A: Canada Nutrition Guide

CLUE B: Evidence of food scarcity
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Teacher’s Guide: Case #4 (Seally Goose)

Case 4

Theme: Supply Chains, Permafrost Thaw, Economic Barriers, and Chronic Disease

Part 1: Connecting Symptoms to Climate Change

The Diagnostic Breakdown (For the Teacher)

Patient
Symptom /
Data

Spiked Blood
Pressure
(155/95) &
Palpitations

Rapid Weight
Gain (+4 BMI
Points)

What is physically
happening?

Seally’s arteries are narrowing
and under high pressure. This
is caused by a massive
increase in dietary sodium
(salt)—pre-prepared meals
tend to be very high in dietary
salts! Sodium pulls water into
the blood vessels, increasing
the volume of blood his heart
has to forcefully push through
his body.

Seally’s body is storing excess
energy as fat. Because fresh
foods are unavailable or too
expensive, his diet has shifted
entirely to heavily processed,
shelf-stable items that are
dense in empty calories,
refined sugars, and bad
trans-fats.

The Direct Climate Link

Permafrost Collapse & Rail
Washouts: Rapid arctic
thawing and extreme spring
floods liquefy the ground
beneath the railway. When the
tracks are not usable, the
town's only heavy transport
lifeline is cut.

The Northern Food Price
Gap: Because flying in food is
incredibly expensive, a broken
track causes the price of fresh,
perishable foods (like salad
and milk) to skyrocket, while
cheap, heavily processed,
boxed goods stay artificially
cheap.
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Shortness of Seally’s heart muscle is Geographic Isolation:

Breath & thickening and wearing out Churchill's reliance on a single

Arterial Strain from pumping against high piece of infrastructure makes
pressure, and his blood the community's health more

vessels are becoming clogged vulnerable to climate
with plaque from unhealthy disasters. It also creates
fats, heavily increasing his risk  health inequities.

of a sudden heart attack.

Part 2: Guiding the Student Brainstorm

e The Misconception to Correct: Students might think a heart attack is only caused
by bad personal health choices (eating bad food or not exercising). Encourage them
to look at Clue A (the grocery receipt). Seally didn't choose to stop eating healthy;
the climate crisis priced him out of survival.

o Key Question to Ask: "If you only have $20 to feed your family, are you buying a $15
wilted salad, or ten boxes of $1.50 mac and cheese? How did a melted railway line
change what ends up inside Seally’s arteries?"

e The Chain of Cause Conclusion:

Permafrost Thaw/Flooding -> Rail Line Breaks -> Fresh Food Prices Increase ->
Forced Shift to High-Sodium Processed Food -> Hypertension & Heart Attack Risk
Increases

Part 3: Climate Solutions Linked to This Case

1. Local Adaptation (Protecting Health Right Now)

e Community Greenhouses & Hydroponic Containers: Investing in local, indoor
growing systems powered by clean energy. This ensures a steady supply of fresh
greens that don't rely on the southern train tracks.

e Subsidies for Northern Food Equity: Advocating for changes to programs like
Nutrition North so that shipping cost spikes caused by climate disasters do not get
passed onto local families.

e Permafrost Stabilization Engineering: Developing solutions along the railway
tracks to keep the ground underneath the tracks frozen and stable, protecting the
town's supply chain.
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2. Global Mitigation (Stopping the Root Cause)

e Lowering Global Carbon Emissions: Permafrost (any ground (soil, sediment, or
rock) that remains completely frozen at or below 0°C for at least two consecutive
years) serves as a giant freezer. Preserving permafrost and preventing its melt are
key to preserving northern infrastructure.



