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Overview

• Introductions

• Why? The Need for Climate Change in Pediatric Resident Education

• What? The Curricular Framework

• How? Opportunities and Challenges for Implementation

• Questions



Introductions

• Becca Philipsborn – Emory University 

• Perry Sheffield – Icahn School of Medicine at Mt. Sinai

• Andrew White – Washington University School of Medicine

• Amanda Osta – University of Illinois

• Marsha Anderson – University of Colorado School of Medicine

• Ari Bernstein – Harvard Medical School & Boston Children’s Hospital



June 2019
https://climatehealthaction.org/cta/climate-health-equity-policy/



June 2019

https://www.psr.org/wp-content/uploads/2019/07/ama-climate-change-education-policy-2019.pdf



August 2019
https://www.nejm.org/doi/full/10.1056/nejmp1906035



December 2019
Lancet Countdown, 2019: 2019 Lancet Countdown on Health and Climate Change Policy Brief for the US. Salas RN, Knappenberger P, Hess JJ. Lancet Countdown U.S. Policy Brief, London, United Kingdom.



November 
2015

“…Failure to take prompt, substantive action would be an 
act of injustice to all children.”

November 
2007

https://pediatrics.aappublications.org/content/136/5/992



September  2020



A curricular framework linked to 
ACGME core competencies, 

detailing how climate change 
harms health…



Requires adaptation in our clinical practice…



…and disrupts healthcare delivery.



Preparing Residents for Practice in the 
Face of Climate Change

Marsha Anderson, MD
Associate Pediatric Residency Program Director

University of Colorado School of Medicine



“By failing to prepare, you 
are preparing to fail.”
― Benjamin Franklin



Goal

 Develop a framework for a climate change and health curriculum 
that residency training programs could implement locally to 
prepare our future physicians to care for climate-induced health 
problems
Sensitive to differences in resources                                                     

(i.e. faculty expertise, time)
Could be adapted for a variety of settings                                               

(e.g. community based, academic health center based training 
programs)

Created for primary care residency training programs but some 
elements can be used in all training programs



Climate Change and Health

 Curriculum was informed by “climate change and health experts” 
and educators with experience in curriculum implementation
Learning objectives 
Mapped to ACGME competencies
Designated as “core” or “advanced”

Learning formats
Examples of assessment methods
“Notes” that identify key elements of each learning objective 

that could help faculty who are not climate change health 
experts to deliver curriculum to meet the objectives



Curriculum Developed in 3 Domains

 Knowledge of climate change and its effects on health
 Climate change-related adaptations for clinical practice
 Implications of climate change for health care delivery



Sample LOs in Domain 
“Knowledge of Climate Change and Its Effects on Health”

Learning objective ACGME 
Competency

Core or 
Advanced 
Objective

Learning 
Formats

Assessment 
Strategies

Notes and Curricular Points

Describe the 
negative effects of 
extreme heat 
exposure on health

MK Core • Lecture
• Small 

group

• MCQs
• Oral 

questions

Extreme heat is associated with:
• Asthma exacerbations
• Fluid and electrolyte disturbances
• Heat related nephropathy
• Congenital anomalies
• Infant mortality, poorer pregnancy 

outcomes
• Skin and soft tissue infections
• Suicide

Discuss the links 
between air 
pollution (including 
wildfires), climate 
change, and their 
relationship to 
health

MK Core • Lecture
• Small 

group

• MCQs
• Oral 

questions

• Heat increases ground level ozone
• Wildfires increase particulate matter air 

pollution
• Ozone exposure increases the severity 

of asthma and COPD exacerbations, and 
decreases lung function in children

• Particulate matter pollution worsens 
asthma and COPD, results in preterm 
and low birthweight infants, and impairs 
cognitive development



Sample LOs in Domain 
“Climate Change-Related Adaptations for Clinical Practice”

Learning objective ACGME 
Competency

Core or 
Advanced 
Objective

Learning 
Formats

Assessment 
Strategies

Notes and Curricular Points

Identify individual 
specific risk factors for 
climate-related 
illnesses

MK, PC Core • Small group
• Clinical 

rotations
• Standardized 

patients

• Standardized 
patient 
checklist

• Oral 
presentations 
(rounds)

• Clinical 
evaluations

• Chart audits

Individual factors that put patients at greater 
risk for climate-related illnesses include:
• Young or older age
• Pregnancy
• Sports participation; outdoor occupation
• Exertion
• Chronic medical conditions
• Linguistic isolation
• Structural inequities in the built environment 

and structural racism
• Lack of family resources (poverty, 

homelessness, lack of reliable, safe 
transportation, lack of adequate air 
conditioning, heating and ventilation)

Counsel patients on 
the risks and 
appropriate use of 
medications when 
patients and/or 
medications are 
exposed to extreme 
heat

MK, PC, C Core • Small group
• Clinical 

rotations
• Role play
• Standardized 

patients

• MCQs
• Oral questions
• Direct 

observation
• Standardized 

patient 
checklist

• Clinical 
evaluations

• Extreme heat may alter pharmacologic 
properties of medications (e.g. insulin, 
levothyroxine, epinephrine)

• Some medications increase the risk of heat-
related illnesses (e.g., beta blockers, 
diuretics, antidepressants, antihistamines)

• Aerosolized or pressurized canisters (e.g., 
albuterol inhalers) may burst at temperatures 
> 120°F.



Sample LOs in Domain 
“Implications of Climate Change for Healthcare Delivery”

Learning objective ACGME 
Competency

Core or 
Advanced 
Objective

Learning 
Formats

Assessment 
Strategies

Notes and Curricular Points

Review the hospital’s or 
practice’s disaster plan 
and discuss strategies 
to maintain patient care 
at a facility 
compromised by 
systems failures (power 
outages, electronic 
medical record 
disruption)

SBP Core • Small- or large 
group review of 
plans

• Preparatory 
exercise for 
disaster training 
(e.g. module)

• Standardized 
patient checklist

• Module MCQs

• Know how to access the hospital’s or 
practice’s disaster preparedness plan and 
review or practice this plan

• Demonstrate competence in following 
medical record downtime procedures and 
work flows (e.g., writing paper 
prescriptions)

• Know, review, and practice roles and 
responsibilities during different types of 
disaster scenarios.

Advocate and 
participate in activities 
that advance low- or no-
carbon solutions in the 
provision of health care 
and the practice of 
medicine

MK, C, SBP, P Advanced • Advocacy 
rotation/elective 

• Health care 
administration 
or business of 
medicine 
elective 

• Committee 
member for 
health care 
sustainability

• Review of 
written advocacy 
communication

• Direct 
observation of 
oral advocacy 
communication

• Self-report of 
participation 

• Review of QI 
outcomes

Examples of ways to promote clean air and 
reductions in greenhouse gases include: 
• Writing a letter to the editor in support of 

car-pooling and greater utilization of 
public transportation to decrease carbon 
footprint

• Advocating for institutional commitments 
to decreasing greenhouse gas emissions 
and participating in QI projects on this 
topic (e.g., energy efficiency, waste 
reductions, power purchase agreements)



Article Access: Climate Change and the 
Practice of Medicine: Essentials for Resident Education

PDF download free-includes a table with all learning objectives
https://journals.lww.com/academicmedicine/Abstract/9000/Climate_Change_an
d_the_Practice_of_Medicine_.97003.aspx 



How to implement a climate curriculum 

Image: PuertoRicoDamage
Amanda D. Osta, MD
Associate Professor of Clinical Internal Medicine and Pediatrics
University of Illinois-Chicago 

https://www.upi.com/Top_News/World-News/2017/09/21/Puerto-Rico-assesses-damage-as-Hurricane-Maria-swipes-Dominican-Republic/9281505993092/


Implementation in subspecialty rotations 
Rotation LO: Curricular Points References 

Pulmonary 1. Describe the negative 
effects of extreme heat 
exposure on health

2. Discuss the links between 
air pollution (including 
wildfires), climate change, 
and their relationship to 
health

3. Counsel patients on the 
risks and appropriate use 
of medications when 
patients and/or 
medications are exposed 
to extreme heat

1. Extreme heat is associated 
with increased asthma 
exacerbations 

2. Heat increases ground 
level ozone. Wildfires 
increase particulate matter 
air pollution. Ozone 
exposure increases the 
severity of asthma and 
decreases lung function in 
children

3. Aerosolized or pressurized 
canisters (e.g., albuterol 
inhalers) may burst at 
temperatures > 120°F.

1. Guarnieri, M and Balmes, J
Outdoor air pollution and 
asthma. Lancet. 
2014;383:1581-1592.

2. Gauderman WJ, Avol 
E,Gilliland F, et al. The 
effect of air pollution on 
lung development from 10 
to 18 years of age. NEJM. 
2004;351:1057-1067.

3. Hoyne WL, Mogolian EM, 
Myrdal PB. Effects of 
extreme temperatures on 
drug delivery of albuterol 
sulfate hydrofluoroalkane 
inhalation aerosols. Am J 
Health Syst Pharm. 
2005;62:2271-2277.



Implementation in subspecialty rotations 
Rotation LO: Curricular Points References 

Cardiology 1. Describe the negative 
effects of extreme heat 
exposure on health

2. Counsel patients on the 
risks and appropriate use 
of medications when 
patients and/or 
medications are exposed 
to extreme heat

3. Identify individual 
specific risk factors for 
climate-related illnesses.

1. Extreme heat is 
associated with fluid and 
electrolyte abnormalities

2. Some medications 
increase the risk of heat-
related illnesses (e.g., 
beta blockers, diuretics)

3. Patients with heart failure 
are at high risk, as are 
those who are dependent 
on oxygen 

https://health2016.globalcha
nge.gov/climate-change-
and-human-health

https://health2016.globalchange.gov/climate-change-and-human-health


Additional Specialty Rotations 

 Allergy/Immunology
 Infectious disease
 Nephrology  
 NICU
 Child psychiatry
 ED rotation 
 Longitudinal primary care  

 Request a climate advocate 
in each division 
 Role for junior faculty or 

fellow
Grand Rounds – mention 

of impact of climate 
change on patients 
Implementation of 

climate related readings 
into rotation 



Participation of trainees in hospital wide committees 

Disaster Planning:

• Review the hospital’s or practice’s disaster plan and 
discuss strategies to maintain patient care at a facility 
compromised by systems failures (power outages, 
electronic medical record disruption)



Disaster planning with patients: Residency/Fellowship Wide QI project

 LO: Create patient-tailored disaster preparedness plans, 
with consideration of local climate risks
 Focus on those who are medically complex 
Written disaster plan 
Supply of medications
Power supply – children who depend on technology 
Food supply – children with allergies 

 AAP and Disaster

https://www.mottchildren.org/conditions-treatments/ped-respiratory-care/ped-home-vent

https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Children-and-Disasters/Pages/CYWSN.aspx


Advocacy and Community Health Rotation 

 Addition of climate related activities to existing 
community rotations (evaluation of built environment as 
part of wind-shield project)

https://toolkit.climate.gov/topics/built-environment



Article Access: Climate Change and the 
Practice of Medicine: Essentials for Resident Education

PDF download free-includes a table with all learning objectives
https://journals.lww.com/academicmedicine/Abstract/9000/Climate_Change_and_the_P
ractice_of_Medicine_.97003.aspx 
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