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Today’s Objectives

1. Articulate 3 climate-related health risks that may impact children and adolescents
2. Identify factors that place school age children at risk for climate-related health 

harms
3. Identify strategies to prevent or mitigate climate-related health impacts in school 

age children
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Climate Change, School Health, and School Nursing: A Call 
to Action

• Consider assessing environmental exposures during school physical exams
• Consider more frequent assessments of children at risk
• Consider starting an environmental/climate justice committee
• Food waste audit
• Limit school bus idling
• Sustainable utensils

Cowell, 2019, The Journal of School Nursing
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National Association of School Nurses 

• 2020: Joined the Nursing Collaborative on Climate Change and Health, a partnership between the 
Alliance of Nurses for Healthy Environments (AHNE), Climate for Health, and other schools and 
national nursing organizations

• NASN School Nurse 2024 4-part series on the role of the school nurse addressing climate change
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NASN, 2021
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Climate Change Strategies

Mitigation: reducing and stabilizing the levels of heat-trapping greenhouse gases in the 
atmosphere

Adaptation: reducing our vulnerability to the existing impacts of climate change as well 
as making the most of inevitable changes (eg. increased growing seasons)

Resilience: the ability to prepare and plan for, absorb, recover from, and more 
successfully adapt to adverse events.

Note: there are health co-benefits to addressing climate change impacts (e.g. increased 
physical activity; decreased meat consumption)
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Climate change is an urgent global public health and health 
equity issue.
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Those who contribute least to greenhouse 
gas emissions bear a disproportionate 
burden of negative health impacts…

“First and worst”

Climate Justice
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On a global scale:

• 2 billion people lack safe drinking water
• 600 million experience foodborne illnesses
• 3.6 billion people are living in areas susceptible to climate impacts
• Between 2030 and 2050, 250,000 deaths additional deaths/year are expected from undernutrition, 

malaria, diarrhea, and heat stress (World Health Organization, 2023)

Examples from the 2024 Lancet Countdown on Health and Climate Change (Beyeler et al., 2024): 
 Infants and adults>65 experienced an average of 13.8 heatwave days per person
 512 billion potential work hours lost; 63% in agriculture (higher in low Human Development Index [HDI] 

countries)
 6% more hours of sleep lost than average during 1986-2005 period (new indicator)
 31 countries experienced 100+ more days of extreme heat than expected without climate change-- more in 

low HDI countries
 Increased frequency of heatwaves & drought months in 2022 compared with 1981-2010 was associated with 

151 million more people experiencing moderate or severe food insecurity across 124 countries subsistence 
farmers and Indigenous peoples (particularly Indigenous children) (Romanello et al., 2024)
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In the US:

• 2023 Lancet US Brief
• Maricopa County had approximately 425 heat-related deaths
• Severe drought in southern and midwestern US
• Lahaina fire
• Malaria: Arkansas, Texas, Maryland, and Florida
• Dengue: Arizona, California, Florida, Texas

• 2024 Lancet US Brief Datasheet
• In 2021, approx. 125,8000 deaths from air pollution (PM 2.5) in US = $669 billion in monetized 

premature mortality
• From 2014-2023, infants and adults >65 years were exposed to 9.3 & 8.4 heatwave days 

respectively (more than double from 1866-2005)
• From 2014-2023, length of coast with conditions suitable for Vibrio was 50% great than in 2000-

2004
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Who’s most at risk?

The very young; very old
Women, pregnant people
Children
Socioeconomically disadvantaged
Indigenous Peoples
Communities of Color
Those living with disabilities
Those with housing insecurity
Those living with chronic physical

and mental illness

(Clayton et al., 2021)

Individual/Community 
Resilience

Adaptive Capacity

Emerging Syndemic:

Climate Change

Structural Racism Environmental Injustice

Poor Health Outcomes
Premature Death

• Co-occur in temporal or 
geographical contexts due to 
harmful social conditions 

• Can occur at the population or 
individual level

• Leads to mutual enhancement 
of the negative effects of each 
condition

Berkower et al., 2022 (Eds.) National Academies of Science, Engineering, & 
Medicine Singer et al., 2017

10

11

12



5/3/2025

5

MGH Institute of Health Professions 13

Enduring Legacy of Historical Redlining on Inequitable Climate & Environmental Exposures

Environmental 
Justice Impacts

Climate Justice 
Impacts

Eco-pandemic 
Injustice

Emergence of 
Syndemics

The direct and indirect effects of historical redlining, racial segregation, and the subsequent disinvestment
In certain communities of color and low-income communities are a major contributor to present day’s
Structural, economic, and environmental inequities that are contributing to poor health and creating 
Increased risk to both climate change hazards and emerging pandemics.

The Intersection between climate change and structural racism on health in the US

(Breakey et al., 2024)

Redlining

Discriminatory practice by the Federal
Housing Administration that occurred 1934
until 1968’s Fair Housing Act 

Denying people access to credit based on 
where they live despite being qualified for
a loan

Core urban areas and Black-populated 
Neighborhood

Effects continue today

Mapping Inequality
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Examples of Disparities in Child Health Outcomes

• Risk of ED visits for multiple causes associated with extreme heat days were was 
higher among racially minoritized children than White children (47 children’s 
hospitals across the US)

• 7.2% of students grades 3-12 in all Puerto Rico public schools (n=6900) reported had 
clinically significant PTSD

• Latinx child farmworkers in North Carolina: roughly 50% experienced at least 1 heat-
related illness over the preceding 12 months

• Children of color (particularly Blacks, Hispanic/Latinos) are at risk for poor birth 
outcomes

Berberian et al., 2022, Current Environmental Health Reports
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WHO  Climate Change and Health https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
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https://www.worldatlas.com/articles/urban-heat-island-causes-and-
consequences.html

Heat-related Morbidity and Mortality

16

17

18



5/3/2025

7

MGH Institute of Health Professions

https://www.weather.gov/safety/heat-index
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Populations of ConcernSocial FactorsPhysical FactorsEnvironmental Factors

People who are:People who are:People with:People who:

Adults 65+Socially isolatedPre-existing physical conditions including CV, 
respiratory, or renal illness; diabetes, or 
obesity

Reside in an urban heat island (limited 
tree cover, green space, and the 
presence of impervious surfaces)

Black, Indigenous, People of Color 
(BIPOC) 

Low-income earnersPre-existing mental or behavioral disorders 
including mood disorders, neurosis, stress, 
and substance use disorder

Work outside work during high heat 
hours, in high humidity, or close to 
radiant heat source

Infants and young childrenNon-US citizensCognitive, sensory, or physical disabilityRequire bulky, heavy, or restrictive 
clothing for work/outdoor activities

Pregnant peopleConsuming alcoholMedications including anticholinergic, cardiac, 
diuretics, psychiatric, laxatives, over the 
counter 

Require physical exertion for outdoor 
activity or work and who experience 
inadequate time to heat acclimatation

Teens & young adult athletesConsuming carbonated soda or sports 
drink s

Previous episode of heat-related illnessLack access to shade, air ventilation, or 
air cooling

Experiencing homelessness or housing 
insecurity

Dependent on the care of othersSymptoms of dehydration, fever, sunburn, or 
general illness

Are unable to take breaks, rest, or 
consume water 

Presence of any factors =30 pointsPresence of any factors =25 pointsPresence of any factors =25 pointsPresence of any factors =20 points

Heat-related Illness Screening Tool

Bernhardt et al., 2023
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California Senate Bill No. 1248
Pupil health: extreme weather conditions: physical activity

• If passed would require standardized guidelines with specific temperature guidelines 
related to physical activities
• Age, harmful duration of exposure to extreme weather conditions, overall pupil 

safety, and mitigation measures
• Would require weather protocols be reviewed annually

• Passed and signed into law on 9/22/24
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Extreme Weather Events

Individual
• Death
• Heat exhaustion/heat stroke
• Hypothermia/frostbite
• Trauma-related injury (including IPV and child maltreatment)
• New onset illness
• Mental health impacts
• Exacerbation of chronic illness due to lack of access to health care and medications

• In 2015, air pollution was responsible for 6.4 million deaths 
worldwide

• 2.8 million household
• 4.2 million ambient air pollution
• 5th highest risk factor for death behind HTN, smoking, 

increased fasting glucose, and high total cholesterol
• 15 % of Covid-19 deaths worldwide

• Under-appreciated cause of non-communicable diseases 
(heart attack, stroke are examples)

(Landrigan, The Lancet, 2017, http://dx.doi.org/10.1016/ S2468-
2667(16)30023-8

Air Pollution
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Particulate Matter
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EPA.gov

Ground Level Ozone
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Impacts of Air Pollution on Health

• Lung development
• Increased and more severe respiratory disease
• Increases in asthma prevalence and severity
• Lung cancer
• Cardiovascular disease
• Stroke
• Ischemic heart disease
• Likely neurodegenerative disorders in adults; neurodevelopmental disorders in 

children
• Poor pregnancy outcomes

26

(Landrigan, The Lancet, 2017, http://dx.doi.org/10.1016/ S2468-2667(16)30023-8)
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Five Major Pollutants

• EPA establishes an AQI for five major air pollutants regulated by the Clean Air 
Act. 

• Each of these pollutants has a national air quality standard set by EPA to 
protect public health:
‒ ground-level ozone
‒ particle pollution (also known as particulate matter, including PM2.5 and 

PM10)
‒ carbon monoxide
‒ sulfur dioxide
‒ nitrogen dioxide

• Airnow
‒ https://www.airnow.gov/

27

25

26

27



5/3/2025

10

MGH Institute of Health Professions

Climate-induced displacement

“The wave begins when individual perception of risk starts to shift, when the 
environmental threat reaches past the least fortunate and rattles the physical and 
financial security of broader, wealthier parts of the population. It begins when even 
places like California’s suburbs are no longer safe.” Abrahm Lustgarten, The Great Climate 
Migration, NYT

• Within and between countries
• Rural to Urban 

Population in Puerto Rico After Hurricane Maria

Acosta et al., 2020, PNAS

July 2017-Aug 2018
• American Community Survey 4% (129,848)
• Disaster Maps from Facebook 17% 

(475,779)
• Teralytics based on cell phone  usage 

patterns 8% (235,375)
• Airline Passenger Traffic data 5% (168,295)
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Climate-Induced Displacement: Impact on Children

• Risk for trafficking
• Interruptions in education
• Risk for child maltreatment
• Risk for poor mental health
• Loss of normal protective systems
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Vector-borne Diseases

• Mosquito-borne:  temp, precipitation, frequency of extreme weather events = 
distribution and prevalence of infection (West Nile and others)

• In 2022, approx. 249 million cases of malaria globally
• Flooding in Pakistan in 2022=5x increase in malaria cases
• Climate change is likely increasing intensity in endemic areas and introducing 

malaria in areas where it has never been or has been eradicated
• Tick-borne: longer seasonal activity, expanding geographical exposure increase 

human tick exposure (Lyme disease and others)
• Emerging and Re-emerging of vector-borne diseases will result from climate change 

as well as other factors such as trade and travel (zika, dengue, chikungunya)

Centers for Disease Control and Prevention
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• Malnutrition (obesity, undernutrition) and 
other dietary risks are the largest cause of ill-
health globally

• The Global Syndemic: the synergy of 3 
pandemics: climate change, obesity, and 
undernutrition

• Co-occur in time and place and interact with 
each other to create complex sequelae

Malnutrition
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Mental Health and Well-being

US Global Change Research Program.(2016).  Mental Health and Well Being. The Impacts of Climate Change on Human 
Health in the United States: A Scientific Assessment. (Adapted by Clayton et al., 2014)
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Solastalgia
• A sense of loss of relationship to a place that is 

important
• Desolation and loss similar to those who experience 

forced migration
• “We are the people of sea ice. If there is no more sea 

ice, how can we be the people of sea ice?” Inuit 
community member

Ecoanxiety
• Anxiety related to watching slow, incremental 

impacts of climate change
• Worrying about the one’s future, the future of one’s 

family and future generations

(Clayton et al., 2021)

Chronic Impacts

MGH Institute of Health Professions

“When I first found out about how climate change is progressing and how terrible the climate conditions 
are right now, I kind of felt powerless in an existential kind of way because we can’t technically stop 
climate change and because our decision makers and policy makers are not taking it as seriously as they 
should. My anxiety went through the roof.”

Mohamed et al., 2025, Lancet Planetary Health
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What do young people think?

• International survey of 10,000 young people (ages 16-24) across 10 countries
• 59% felt very or extremely worried about climate change
• Feelings reported: sad, anxious, angry, powerless, helpless, guilty
• >45% indicated their negative feelings impacted their daily lives and functioning
• 75% indicated the future is frightening
• Climate anxiety and distress were correlated with perceived inadequate government 

response and feelings of betrayal (moral injury)

• Younger generations worry that the world will end in their lifetime 
Gislason et al., 2021, International Journal of Environmental Research and Public Health

Hickman et al., 2021, Lancet Planetary Health
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A framework for children & adolescent well-being

(adapted from the Nurturing Framework and WHO Adolescent well-being frameworks)
• Food security and nutrition
• Education and employment
• Displacement, immobility, and connectedness
• Socioeconomic distress
• Health
• Safety, conflict, violence, and exploitation
• Agency and resilience

Mohamed et al., 2025, Lancet Planetary Health
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Educators (and School Nurses) Guide to Climate Emotions

• Recognize common climate emotions (eco-anxiety, climate anxiety, fear, dread, anger)
• Not signs of mental illness, but adaptive responses

• Listen, make space for feelings
• Gently question all or nothing thinking

• Frame through an intersectional and equity lens
• Creative expression
• Integrate Indigenous perspectives

• Seventh Generation Principle: decisions we make today should be sustainable for 7 generations 
into the future

• Teach and encourage climate action
• Carbon footprint calculator
• Implement solutions at the local level (school, town)

A brave new way to teach kids about climate emotions
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Resources

• Link to CDC and EPA environmental justice resources
• AirNow
• ClimateCheck
• Alliance of Nurses for Healthy Environments
• Climate for Health Ambassador's Training
• Planetary Health Alliance
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