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TAKE HOME POINT - The clinical years of health professionals’ education provide a

unique opportunity to discuss the intersection of climate health and patient care. These

topics can be easily integrated into existing didactic content on chronic disease etiology

and management.

ABSTRACT

Climate and environmental health education
is increasingly recognized by professional
societies and medical schools as an
important component of medical education.
While students and faculty at Emory School
of Medicine effectively integrated planetary
health education into a “thread” in the pre-
clinical MD curriculum, leadership of this
Climate Change and Environmental Health
thread identified a lack of content in the
clinical clerkships. Given its emphasis on
disease prevention and chronic disease
management, the thread team identified the
Adult Primary Care clerkship as an optimal
course for incorporation of planetary health
education. Thread and clerkship leaders co-
created content that incorporated relevant
planetary health educational topics into
existing clerkship activities. Students utilized
their firsthand experience with the curriculum

to identify opportunities to integrate relevant
content into Adult Primary Care clerkship
activities, informed by evidence from the
literature. Clerkship directors reviewed these
proposals and provided feedback; ultimately,
the teams incorporated content into two
activities: a chronic obstructive pulmonary
disease workshop emphasizing the impact of
environmental exposures on disease
development and the environmental impact
of medication inhalers, and a chronic disease
management activity emphasizing how plant-
forward diets benefit both patient and
planetary health. Clerkship content co-
creation with planetary health experts and
incorporation of student perspectives allowed
for evidence-based content development and
rapid and feasible integration into an existing
clerkship curriculum.




THE PROBLEM

The implications of the climate crisis for
health and healthcare delivery are well-
described (Romcmello et al,, 2024; Salas &
Solomon, 2019). Many of the actions
needed to transform human systems—
including the healthcare system—toward
a less harmful and more sustainable
equilibrium would also improve individual
and population health (Gupta et al., 2024;
Whitmee et al, 2015). More emphasis on
disease prevention in healthcare systems
would reduce consumption of resources
to treat chronic diseases (Or & Seppdnen,
2024). At the same time, healthy diets
that consist of more plant-forward
components and less meat and
processed food than the typical
American diet are essential to health
promotion and disease prevention and
hold profound power in mitigating
climate change (Willett et al.,, 2019). These
principles are fundamental to planetary
health, a concept defined as the
acknowledgement that “the health of
human civilization and the state of the
natural systems on which it depends” are
co-dependent (Whitmee et al.,, 2015).

Numerous medical professional societies
and educational groups have called for
the inclusion of climate and health
education in medical training, and
medical schools are rising to this
challenge (Ghosh et al, 2024; Lemery et
al, 2024). In a recent Association of
American Medical Colleges survey, 70% of
medical schools indicated that they
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include climate and health content in
required pre-clinical or clinical courses
(Blood A, 2024). In addition, the Planetary
Health Report Card (PHRC), a student-
driven collaboration that ranks medical
school engagement in Planetary Health,
scored 53 schools in the United States in
2024 (https://phreportcard.org/wp-
content/uploads/2024/04/MEDICINE-
PHRC-2024-Summary-Report.pdf).

With its emphasis on prevention and
chronic disease management in the
outpatient setting, adult primary care
education is an optimal venue to
incorporate foundational planetary
health themes.

THE SETTING

Among the early adopters of climate and
environmental health education, faculty
and students from Emory University
School of Medicine embarked on the co-
creation of a climate change and
environmental health curriculum for
medical students in 2019 (Rabin, Laney, &
Philipsborn, 2020). The Emory Climate
Change and Environmental Health
(CCEH) effort initially focused on the
eighteen-month pre-clinical,
“Foundations” phase within Emory’s four-
year MD curriculum. Students and faculty
partnered in an intentional co-creation
process to identify opportunities to
embed CCEH content within existing pre-
clinical topics, curate and seamlessly
incorporate this content, produce
relevant activities, and evaluate the



reception of the curriculum (Loney, etal,
2022; Rabin et al,, 2020). Showing early
promise, the CCEH effort was adopted by
Emory’s Executive Curriculum Committee
as a formal curricular thread in 2022. As a
thread, the CCEH curriculum would be
woven through courses and clerkships
(required clinical rotations) across all four
years of medical education. While the
CCEH effort was built with students and
involved designated student “curriculum
chairs,” the thread designation also
provided a formal role for student “thread
representatives” for each class.

Despite success in the preclinical realm,
the new thread left significant curricular
gaps, most notably around the
application of CCEH content in clinical
clerkships. In a focus group evaluation of
strengths and opportunities of the CCEH
curriculum, the CCEH team identified
expansion to the clinical years and
development of clinical skills as a top
priority (Liu, et al,, 2022). To care for
patients in this time of climate crisis,
students not only need to acquire
knowledge and skills in a classroom
setting, but also to apply CCEH concepts
to their developing practice of medicine
in the clinical learning environment. In
addition, the pre-clinical CCEH content,
echoing the structure of the pre-clinical
curriculum, was focused predominantly
on human disease. The clerkship phase of
the curriculum offered opportunities to 1)
consolidate knowledge and skills on
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assessing and addressing climate and
environmental health risks; 2) emphasize
the synergies between an individual
patient’s health and planetary health, so-
called climate and health co-benefits;
and 3) introduce students to their role as
clinicians in sustainable care delivery.

While clerkship directors aspire to
incorporate new content such as climate
health education into their curricula, they
may not have the time, expertise, or
perspective to implement changes
quickly or effectively. Subject matter
experts and medical students can bring
content-area expertise, teamwork, and
learner perspectives to complement the
content-delivery and curriculum-building
skills of clerkship directors. The tripartite
collaboration of Adult Primary Care (APC)
clerkship directors, subject matter
experts, and students embraced an
opportunity to educate students on this
highly relevant topic for patient care that
was not yet covered in the clinical
curriculum. This effort aimed to teach
third-year medical students on the APC
clerkship the clinical applications of
planetary health in the outpatient setting
and to encourage them to look for
climate-related risk factors, identify
patients that are most at risk from
climate-related events, and motivate
them to consider planetary health when
treating common outpatient conditions
and discussing their prevention.
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APPROACH AND IMPLEMENTATION
The team of a CCEH student
representative, CCEH thread director, and
APC clerkship leaders applied the co-
creation process that the CCEH team
used in the pre-clinical phase (Rabin et
al,, 2020). Having “lived” the curriculum,
students identified existing gaps and
opportunities in the APC clerkship and
presented these to faculty leadership. The
CCEH team worked to synergize proposed
ideas with evidence from the planetary
health literature, existing CCEH content,
and the existing APC clerkship activities.
The APC team reviewed the proposed
ideas in the context of the APC clerkship
curriculum, considering potential content
areas and didactic sessions that would
benefit from and could easily
accommodate content about
environmental health.

Specifically, the team reviewed content
addressing cardiovascular and
pulmonary pathology, as air pollution and
climate-driven extreme weather clearly
affect these conditions, and the CCEH
thread provides a foundation for the
pathophysiologic basis of these effects in
the-preclinical curriculum (Bayram et al,
2023; Kazi et al,, 2024; Smirnova, et al.,
2023). The team also discussed the
intersection of lifestyle management for
both personal and planetary health—so-
called health co-benefits of climate
action— and potential applications to

dietary recommendations for chronic
disease management (Haines, 2017).

Incorporating these topics in small ways
throughout existing sessions or activities
in the APC curriculum was
straightforward. The clerkship team
updates and refines the curriculum
annually, and this review process
provided an opportunity to incorporate
these topics into the existing curriculum.
Collaborating with experts in planetary
health was essential to rolling out these
changes. The CCEH student
representative and thread director
helped develop the appropriate content
that was then integrated into the proper
educational sessions by the clerkship
leadership team. This integration
emphasized the clinical relevance of the
climate health content to APC course
objectives and materials. Since a variety
of educators lead these curricular
sessions, APC course leadership placed
an emphasis on communicating with
session leaders about the content
changes to make sure they were familiar
with the planetary health topics newly
included in their teaching material.

NEW CONTENT IN EXISTING

ACTIVITIES

Live Like Your Patient Asynchronous
Assignment

The APC clerkship includes the “Live Like
Your Patient” exercise, in which students

2025 Emory University.
Authors retain copyright for their original articles.
ISSN NUMBER 2836-9130



are assigned a chronic health condition
(diabetes, hypertension, or chronic kidney
disease) and asked to follow a specific
diet and mock medication regimen for
their condition for two weeks. The existing
handouts gave very basic information
about dietary restrictions for each
condition and links to resources from
organizations that could provide more
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detail. In essence, these handouts were
previously a list of foods to eat and those
to avoid. The CCEH student representative
took the initiative to revamp the
handouts, focusing on visual
representations of the dietary principles
for each assigned chronic iliness (Figures
1&2).

Figure 1: An excerpt from the “Live Like Your Patient” activity handouts
aligning plant-forward diets with healthy diets for patients living with

hypertension.

Recommended foods:

Vegetables @)
Arry vegetahibe you can imagire!
~ &5 servingsi/day

Legumes, nuts, seeds, fats @)
Logarses. boura poas beetds ~2 8
wenvingeiday
Fots. thwoae urselureted plast Sesvd
23 serer)s

Red meat, lamb, pork .

Lamit in 1<) s ortweek

Eat less of these foods

For patients with high blood pressure physicians often recommend the DASH diet
(Dietary Approaches to Stop Hypertension), which has been studied and proven to
decrease systolic and diastolic blood pressure alike.

This diet is high in fiber and low in salt, animal fat and processed foods.

Salt intake should be limited to 2300 mg a day (~ a teaspoon). There is such a thing as
too little salt, so do not restrict further than this level.

Instead of using salt, get creative with spices and herbs to flavor your food!

-
v

e Processed and fast food high in salt
e Candy and foods with added sugar (soda, jellyfjam, etc.)

= No more than 5 servings a week

m Sample serving size: 1 tablespoon sugar, jelly or jam

m Consider alternative sources of sugar (e.g. agave nectar)
e Refined grains (e.g. white bread and rice)
s Foods high in saturated fat (e.g. fatty meats, full dairy)

o
Acry Frl pang cae imsgine
~ 4-3 servings/day

Whole Grains

While wheaigrain treacs, browe rioe,
Qunod, CouscoLk, Seimsl vheal
parm. whole grain breakfaet coreal

= B-8 mrvisgaicy

Dairy, fish, poultry

Dany, cocome bow fal opterns, - 23
Serengas day

Fieh and poshry. ~ 23 servigs/day

Creakoby ke & Aves em
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Figure 2: An excerpt from the “Live Like Your Patient” activity handouts
emphasizing a planetary health diet and its intersection with plant-forward

diets and patient health.

& Decrease in \

biodiversity
_. Increase in
Animal GHG
product @ emissions
industry
_. Freshwater
use
. Pollution /

Food is at the intersection of human health and planet health. To move towards a more
sustainable future there must be a shift towards plant-forward diets. Sometimes this is called a
“planetary health diet’--a diet that results in better health today without compromising health,
nutrition, and food security for the global population tomorrow.

> Climate change crisis

Plant-forward diets (diets rich in plant-based nutrition and lower in animal products) decrease
cardiovascular disease and mortality by providing patients with a higher intake of fiber, unsaturated
fats, plant sterols and antioxidants. They lead to a decrease in LDL, blood pressure and obesity.
Plant-sourced protein options include: Beans, Lentils, Peas, Soy foods, and Peanuts.

Cresied by lsabella Amaniera

In updating these handouts to be more
learner- and patient-friendly, there was
an opportunity to highlight elements of
the diets that aligned with plant-forward
diets and planetary health. While similar
to Dietary Approaches to Stop
Hypertension (DASH) diets, planetary
health diets also emphasize their
sustainability and health benefits for
patients and the planet (Frank, et. al,
2024). Information was added to the
handouts about the impact food has on
climate change and how dietary changes
that focus on plant-based consumption
can improve patient and planetary
health as outlined in the EAT-Lancet
Commission (Willett et al., 2019). During a
group debrief session about the Live Like

Your Patient Activity, APC facilitators
emphasize how patients can be
counseled about planetary health diets in
patient-centered, culturally sensitive
ways.

COPD Workshop

In addition, the APC clerkship holds a
workshop on chronic obstructive
pulmonary disease (COPD) diagnosis
and management for each group of
students. During this experience, students
rotate through four stations discussing
different components of diagnosis and
management of COPD. With the
assistance of the CCEH director, the APC
team incorporated content about
environmental exposures and their



impact on the prevalence of COPD into
the station about diagnosing COPD, while
the environmental impact of different
types of medicated inhalers was added
to the station about how to use inhalers
(Fidler, Green, & Wintemute, 2022).

STUDENT ASSESSMENT AND

CURRICULAR EVALUATION PLANS

In order to assess student knowledge and
the effectiveness of incorporating
planetary health content, the APC
clerkship is piloting inclusion of planetary
health topics into the existing student
assessments and examinations.
Currently, some students are assessed on
a climate health concept during the APC
oral exam, with the goal of future
expansion so that all students on the
clerkship are assessed on climate health
knowledge and application. For the 2025-
2026 academic year, the APC clerkship
added a debrief element for the Live Like
Your Patient activity. In the activity,
students write a brief reflection on
doctor-patient communication and
develop a SMART (Specific, Measurable,
Attainable, Realistic, Time-Bound) goal
addressing how they plan to better
counsel and assist patients in managing
their chronic conditions, based on their
own experience in following a patient-
centered, planetary health diet. Through
guided reflection, the goal is to more
effectively connect the didactic activities
to patient care.
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In addition to assessing student climate
health knowledge on clerkship-specific
assessments, the CCEH thread aims to
incorporate climate health knowledge
into the Observed Structured Clinical
Examination (OSCE) that all students are
required to pass after completing their
required clerkships. This strategy may
provide insight into any decay in learner
application of APC-relevant planetary
health knowledge, skills, and attitudes
since their APC clerkship.

Student performance on assessments will
comprise one component of a multi-
modal curriculum evaluation approach,
supplementing informal and formal
strategies. Informal evaluation of the
effectiveness of the incorporation of
climate health education into the APC
clerkship will begin with feedback from
students who completed the APC
clerkship in the 2024-2025 academic
year. Thus far, on routine end-of-clerkship
evaluations that are standardized across
all clerkships, students have not
commented on the climate health
education in the APC clerkship. To solicit
feedback on this specific area, we will ask
the APC clerkship student representative
to gather feedback through discussions
with classmates and incorporating a
planetary health item on an existing
voluntary post-clerkship survey. In
informal discussions with students, a few
have mentioned appreciation of
incorporation of climate health content.
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To formally evaluate the APC CCEH
curriculum, the APC clerkship directors
plan to administer a brief student survey
specifically about climate health
knowledge and attitudes that APC
students would complete before and
after the COPD workshop and Live Like
Your Patient activities. Finally, the CCEH
thread may conduct student focus
groups to obtain student perspectives on
the incorporation of CCEH content in the
clinical years, mirroring the pre-clinical
focus group strategy.

NEXT STEPS

As students enter the clinical years,
opportunities abound to highlight how
planetary health impacts common
chronic conditions and how the
treatments that improve patient health
align with those that combat climate
change. We have identified additional
areas in which we hope to incorporate
climate health content on the APC
clerkship, particularly in additional
education about diet and exercise. For
the coming clerkship year, we hope to
incorporate more content connecting

healthy, plant-based diets with planetary
health benefits and the effects of extreme
heat from climate change on patient
exercise counseling. We also aim to
provide students with existing patient
handouts that address special
considerations for chronic disease
management in the climate crisis,
including in the context of exposures like
extreme heat. These expert-crafted tools
emphasize the clinical applicability of this
topic and direct patient care component
of climate health education.

Additionally, because many clinical
preceptors were not exposed to climate
health education during their own
training, we plan to offer preceptor
development sessions on planetary
health topics to strengthen their ability to
discuss these topics with their students.
From a broader curriculum perspective,
any other clerkship, program, or school
that trains future patient care providers
can follow a similar model to partner with
CCEH experts to develop and incorporate
climate health education into clinical
education and training.
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