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Dedication

To workers and the people, through a poem by Faiz Ahmed Faiz:
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Translation by The Manquée with slight modifications (The Manquée, 2013)
Poem Title: Dedication

by Faiz Ahmed Faiz

[Dedicated] To today,
To today’s sorrow
Sorrow that is in disdain of life’s blossoming garden.
Like a forest of yellow [dying] leaves
A forest of yellow leaves that is my land

A cluster of pain that is my land

To the gloomy lives of clerks
To the moth-eaten hearts and tongues
To the postmen
To the coachmen
To the railway workers

To the hungry factory workers

O’ Emperor of the World, Master and God’s representative on this Earth,
To the farmer
Whose livestock were stolen by tyrants
Whose daughter was abducted by dacoits

Half of his crop was taken cut by the bureaucrats

viil



Another half was taken by the government, in the name of tax

Whose pride is trampled under the feet of the powerful

To those sorrowful mothers
Whose [hungry] children bawl at night
And will not be calmed by the defeated arms of sleep
Won’t say what ails them

And won’tbe consoled by entreaties or tears.

To those youthful beauties
The flowers of whose eyes
Blossomed on every balcony and behind every curtain in vain

And withered away [in waiting].

To the espoused
Whose bodies have grown tired of trying to look beautiful on loveless beds
To the widows
To rural plots, the streets in the slums, and poor neighborhoods
Whose filthy garbage is sanctified by the moon at nights
Whose shadows emanates cries of
The fragrance of veils
The clink of bangles

The scent of loosened tresses
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The smell of aspiring souls burning in their own sweat.

To the students
Who went to the masters of knowledge and wisdom
With their books and pens
Petitioning to learn, to be heard
Butnever came back
Those innocents who, in their naiveté
Took their lamps, burning with dedication to learning
To a place where

Only the shadows of endless nights were being taught

To those prisoners
Whose hearts are the shining gems of the future
Polished by the noisy prison nights

Now burning like a radiant star

To the heralders of the days to come
Who, like the scent of a flower

Are enamored by their own message.
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Abstract

Advancing Culture of Health & Health Systems Strengthening through Climate Adaptive
Social Entrepreneurship: Social Impact Case Study for Climate Competent Care

The climate crisis poses an existential threat to humanity. Rapidly changing climate and
an increase in extreme weather events such as heatwaves and flooding call for an urgent
need to adapt our society to these climactic changes. Health systems are no exception,
particularly in the Global South. Especially since climate change exacerbates preventable
morbidity and mortality through a range of direct and indirect pathways, making it the

paramount public health challenge of our times.

This project focused on operationalizing the World Health Organization’s framework for
climate-resilient health systems that identified a set of strategies for program
development leading to health systems strengthening. Specifically, it focused on capacity
building by operationalizing the WHO recommendations to develop “fraining courses on
climate change and health topics targeting health personnel conducted” and “curricula
on climate change and health developed and imparted at secondary and/or tertiary
levels.” The geographic focus of the project was Pakistan. Pakistan, specifically, because
it is one of the most climate-vulnerable nations with one of the least adaptive capacities

and poor health systems infrastructure.

Formative evaluation complemented by the social entrepreneurship tool of Impact Gaps
Canvas was deployed to identify the needs and ensure better uptake, acceptability, and
utility of the intervention for the end-users (physicians in Pakistan). Needs assessment

results showed a gap in climate-health knowledge and physicians incorporating it to
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inform their clinical practice. Therefore, an intervention — Climate & Health Equity
Practice Fellowship — was developed with a Climate Competent Care framework to
fulfill this gap. Climate Competent Care framework focuses on training physicians on i.
Climate-informed clinical practice; ii. Climate advocacy; and iii. Climate

communications.

The inaugural cohort for the fellowship was recruited from Pakistan, emphasizing
diversity and inclusion principles, with fellows serving and representing historically
marginalized, socially vulnerable communities. Seventeen fellows — majority self-
identified women, younger than 40 years, early career, and first-generation — completed
the six-week training that involved foundations of climate change and health with an
emphasis on health equity, integrative approach to climate leadership development, and
climate justice as it relates to clinical practice concerning pregnant people, children, older
adults, people with disabilities, workers, and migrants. Climate communications and
advocacy were also emphasized. Fellows were provided with an opportunity to write a
blog. A team of fellows was also selected for the Climate Equity Practice Award to
further disseminate the newly gained knowledge among their peers. Several fellows are
already applying the knowledge into their clinical practice, including developing
dissemination projects through virtual workshops, medical school curriculum

modifications, and patient intake form changes to incorporate climate exposures.

Program evaluation activities involved process evaluation using an exploratory sequential

mixed-methods design with quantitative data informing the qualitative focus groups

XV



which were organized under the RE-AIM framework. Outcome evaluation using a
Knowledge, Attitudes, and Practices (KAP) survey was also conducted. Several
methodological limitations are noted. Results show that fellows had an overwhelmingly
positive experience with the fellowship while identifying several opportunities for
improvement. Detailed results of the evaluation are provided. KAP survey shows very
modest changes in knowledge, attitudes, and practices among fellows.
Recommendations, drawing from the lessons learned, for implementation, institutions,
and policy changes are also provided. Public health practice contributions are also

discussed.
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Section 1. Public Health Challenge

1.1 Introduction & Background

Sixth Assessment Report titled, Climate Change 2021 : The Physical Science Basis,
released by the Intergovernmental Panel on Climate Change (IPCC), an
intergovernmental body of the United Nations tasked with providing objective,
consensus-based scientific information on climate change, unequivocally states climate
change is caused by human activities and warns of extreme weather events and
irreversible changes to planet Earth as we know it (IPCC, 2021). United Nations
Secretary-General Antonio Guterres reportedly described the report as a "code red for
humanity," emphasizing the urgency of climate action related to the climate crisis
(Chestney & Januta, 2021). The IPCC report further highlights that anthropogenic
climate change is an existential threat to our planet and human health (Butler, 2018). As a
multiplier of social and health inequities, it continues to pose novel challenges and
highlight the urgency of rapidly engaging in climate adaptation of our way of life
(Kjellstrom & McMichael, 2013). From an equity perspective, this is critical since
climate change has more severely negative impacts on historically marginalized and

socially vulnerable communities across the globe.

Climate change affects human health both directly and indirectly. Figure 1 (SF DOH,
n.d.) and table 1 (Crimmins etal., 2016) show some of the many pathways and related
human health impacts of climate. Climate-related increase in extreme weather events,

temperature increases, sea-level rise, and an increase in carbon dioxide concentration



leads to geophysical and environmental changes such as heatwaves, persistent high
temperatures, flooding, expanded habitat for vector-borne diseases, conditions for water
and foodborne diseases to thrive, and pollen allergenicity increase. These changes, in
turn, cause and exacerbate morbidity and mortality, especially for the socially vulnerable
populations (Woodward et al., 2014). Some of the adverse health and social impacts of
these changes include heat-related deaths and injury, adverse mental health, asthma,
cardiovascular diseases, vector-borne diseases such as malaria, Lyme disease, dengue,

and West Nile virus, malnutrition and diarrheal diseases, conflict, and forced migration.

This is even more challenging since existing global health issues such as the high
prevalence of HIV infection, confounding poverty, overall poor population health, and
extreme weather events will likely exacerbate climate change-related health risks (Ramin
& McMichael, 2009). There are several documented negative outcomes associated with
climate change. These include anxiety and depression after flooding (Paranjothy et al.,
2011) and an increased risk of death associated with higher temperatures (Basu & Ostro,
2008; Sokolnicki et al., 2009), and several other negative health impacts (EPA, 2010).
Furthermore, the World Health Organization also projects excess mortality of 250,000
between 2030 and 2050 from climate-related malnutrition, malaria, diarrhea, and heat

stress (WHO, n.d.).



Figure 1

Climate and Human Health Impact Pathways (Reproduced from San Francisco

Department of Health)
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Table 1

Climate Change and Health Impacts

Examples of Climate Impacts on Human Health

Climate
Driver

Exposure

Health
Qutcome

Impact

Rising temperatures will lead to an
increase in heat-related deaths
and illnesses.

Rising temperatures and wildfires
and decreasing precipitation will
lead to increases in ozone and
particulate matter, elevating the
risks of cardiovascular and
respiratory illnesses and death.

Increased coastal and inland
flooding exposes populations to a
range of negative health impacts
before, during, and after events.

Ticks will show earlier seasonal
activity and a generally northward
range expansion, increasing risk
of human exposure to Lyme
disease-causing bacteria.

Increases in water temperatures
will alter timing and location of
Vibrio vulnificus growth, increas-
ing exposure and risk of water-
bomne illness.

Rising temperatures increase
Salmonella prevalence in food;
longer seasons and warming
winters increase risk of exposure
and infection.

Changes in exposure to climate-
or weather-related disasters
cause or exacerbate stress and
mental health consequences,
with greater risk for certain
populations.



Climate change and its health impacts affect all of us. However, these negative
consequences are not distributed equally. Low Middle-Income Countries, predominantly
in the Global South that contributed the least to greenhouse gas emissions — the cause of
climate change resulting from excessive consumption — are most vulnerable to climate
change, making it a global health equity and justice issue (Okereke & Coventry, 2016).
Pakistan is one of these most climate-vulnerable countries. According to the Global
Climate Risk Index (CRI), an international indicator of climate vulnerability accounting
for fatalities and economic losses, Pakistan ranks as the 8th most vulnerable country
(figure 2) in the world (CRI, 2021). In addition, Pakistan is a nuclear-armed, fifth-most
populous country globally (Census, 2021). These factors, along with complex dynamics
and social impacts related to climate change such as displacement (L. Perch-Nielsen et
al., 2008), migration (Black, 2008), and instability, make Pakistan’s stability a global and

health security challenge (Goldstein, 2016).

Figure 2

Global Climate Vulnerability

Climate Risk Index: Ranking 2000 - 2019
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The current and projected impacts of climate change in Pakistan are remarkable. The
country’s hot and humid climate is projected to get significantly hotter and more humid
by 2050. Under some projections (McKinsey Global Institute, 2020), Pakistan may
become one of the first countries where temperatures could exceed the human
survivability threshold. It is projected that this drastic increase in temperature and
humidity will lead to non-livable and non-workable conditions. Due to excessive heat,
working hours are projected to decrease by more than 5.5 percent by 2030 (ILO, 2019).
Along with rendering several places inhospitable to live or work, these conditions also
prompt an increase in migration that further strains limited resources in other areas (Umar
& Saeed, 2018). Over the past couple of decades, Pakistan has witnessed hundreds of
extreme weather events resulting in hundreds and thousands of lost lives and billions of
dollars in economic damages. These climate exposures have also strained health systems
through direct damages to healthcare facilities and an increased risk of many climate-
related diseases such as vector-borne diseases, respiratory infections, and waterborne

diseases (Ahmed etal., 2016; AKU, 2020).

Pakistan’s climate vulnerability is exacerbated even further due to several other
challenges such as poverty and poor governance. These challenges also make health
systems vulnerable. Health systems vulnerability also stems from overarching,
interconnected challenges such as a long-overdue reform (Zaidi, 2010), chronic
corruption across the government structures (Khan, 2016; Javaid, 2010), and
prioritization of militarism over public welfare (Faruqui & Schofield, 2002). These

factors are in part behind Pakistan ranking 154th among 195 countries regarding quality



and accessibility of healthcare (Fullman et al., 2018). Climate change will only further
exacerbate the current situation, leading to more preventable morbidity and mortality.
Calls for healthcare systems reform and strengthening in Pakistan have acknowledged
this critical role of climate change and the unfortunate lack of integrating climate change
into national healthcare planning (Nishtar et al., 2013). This highlights the need for health

systems strengthening through a climate adaptation lens.

The urgency of climate adaptation across our global society is also reflected in the Paris
Agreement (Article 12) (UNFCCC, 2015), which states that “Parties shall cooperate in
taking measures to enhance climate change education, training, public awareness, public
participation and public access to information.” Further, the World Health Organization
(WHO) has issued guidelines (WHO Climate Resilience, 2015) with specific strategies,

stating:

“Building climate resilience requires additional professional training in linking climate
change to health, and an investment in the organizational capacity to work flexibly and

effectively in response to other conditions affected by climate change.”

WHO’s Operational Framework for Building Climate Resilient Health Systems, shown in
figure 3, proposes a model based on health systems building blocks for climate-adaptive,
resilient health systems. Each building block includes a set of actionable
recommendations to develop programming and strengthen health systems through a

climate adaptation lens. For instance, the Health Workforce building block includes the



implementable objectives of organizational capacity development, communications and
awareness raising,and human resources. Within the objective of the human resource, the
human resource skill-building, training, and education category has more specific
programmatic recommendations, including “training courses on climate change and
health topics targeting health personnel conducted’ and “curricula on climate change
and health developed and imparted at secondary and/or tertiary levels.” These WHO
recommendations provided the impetus to explore the current state of climate adaptation
for resilient health systems and develop innovative interventions to shift systems through
a climate adaptation lens. These recommendations also form the basis for this project and
develop programming focused on Health Workforce building block to strengthen health

systems in Pakistan.

Figure 3

WHO’s Operational Framework for Building Climate Resilient Health Systems
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1.2 Public Health Challenge Needs Assessment

The needs assessment for this project was a two-step process. Step one was a formative
evaluation followed by step two, Impact Gaps Canvas. This comprehensive assessment
— combining the formative evaluation and Impact Gaps Canvas — allowed for
incorporating a wide range of evidence, including direct feedback from the end-users

(physicians) on their needs and the potential interventions.

1.2.1 Formative Evaluation

A formative evaluation was conducted through informal key informant interviews. A
total of 23 interviews were conducted over the course of two years between 2018 and
2020. Available sociodemographic characteristics for these key informants are listed in
table 2. These key informants included Pakistani physicians, some of whom worked in
public health capacity, from private and public sectors. Physicians from various career
stages (medical students, house officers, medical officers, registrar, clinical instructors,
and hospital administrators) participated in the formative evaluation. In addition, the
following self-identified clinical specialties were represented among the key informants:
general practitioner, gynecology & obstetrics, pediatrics, psychiatry, internal medicine,

dermatology, and emergency medicine.

The findings of these conversations and key insights that informed the development of
this project are incorporated in the Impact Gaps Canvas below. The key lessons from the

formative evaluation include:



A. Climate Education Need. There is an urgent need for climate education for
physicians in Pakistan.

B. Climate Education Gap. There are no known structured training programs
focused on physician education related to climate and health.

C. Climate Familiarity. The Pakistani public, including physicians, are increasingly
familiar with the concept of climate change due to the government’s climate
adaptation and mitigation efforts in recent years. The most prominent of these is
the Plant for Pakistan initiative, also known as the 10 Billion Tree Tsunami,
(Constable, 2018) that will plant 10 billion trees in the country and the ambitious
plans to have 60% of the country’s energy shifted towards renewable energy

sources by 2030 (Dawn, 2021).

Table 2
Formative Evaluation Key Informant Participant Characteristics
Key Informant Participant Characteristics
Sociodemographic Characteristic Percentage (n=27)
Gender
Woman 52%
Man 48%
Geographic Locale
Urban 59.3%
Rural 40.7%
Academic Affiliation
Yes 14.8%
No 85.2%

10



Primary Employment Sector

Private 40.7%

Public 59.3%
Medical School Sector

Public 63%

Private 37%

Public Health Physician*

Yes 18.5%

No 81.5%

Had heard of climate change?

Yes 66.7%

No 33.3%

Had received training on climate & health?**

Yes 11%

No 89%

Are you familiar with any training opportunities for
physicians related to climate change and health?

Yes 0%

No 100%

*Defined as engaged in public health and preventative care in some capacity. Participants
self-identified.

**This is reflective of general webinars organized by some research-focused institutions
such as the Aga Khan University. None of these included structured training.

1.2.2 Impact Gaps Canvas

This project integrated tools from social entrepreneurship to further explore the needs
identified in the formative evaluation and potential solutions to meet such needs. Over the

past quarter of a century, the field of social entrepreneurship has grown drastically.
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Gregory Dee defines social entrepreneurship characteristics that help the field create
social value by (a) adopting a mission to create and sustain social value (not just private
value); (b) recognizing and relentlessly pursuing new opportunities to serve that mission;
(c) engaging in the process of continuous innovation, adaptation, and learning; (d) acting
boldly without being limited by resources currently in hand; (¢) exhibiting heightened
accountability to the constituencies served and for the outcomes created (Dee, 2001).
However, social entrepreneurship is increasingly synonymous with businesses that
account for social impact in their profits to a limited degree. In other words, monetization
of an intervention, invention, and innovative idea for social good is considered essential
for social entrepreneurship. While social businesses and social-commercial enterprises
are one form of social entrepreneurship, the field is fundamentally about social impact.
Social impact is concerned with positively fulfilling social needs by creating social value
such that it fulfills identified gaps and has the potential to shift relevant systems through

social innovation.

Public health has largely lagged in taking advantage of innovative tools offered by social
entrepreneurship (Huybrechts & Nicholls, 2012). Despite an urgent need for agility and
innovation while maintaining methodological rigor, public health has been slow to adapt.
This project utilized Impact Gaps Canvas (figure 4) to further build on the formative
evaluation findings and took a comprehensive integrative approach that combined a
traditional literature review with an expanded view of several other data points, towards
identifying the need and solutions for social impact related to the challenge of climate

adaptation of health systems in Pakistan. Impact Gaps Canvas is a social entrepreneurship

12



tool developed at the Oxford Skoll Centre for Social Entrepreneurship that allows social
entrepreneurs to engage in systems thinking and system-lead leadership approaches to the
development of interventions and businesses (Papi-Thornton, n.d.). Impact Gaps Canvas
provides a systematic framework to thoroughly review and understand the challenge,
understand the landscape of current solutions based on a deeper understanding of the
challenge and existing solutions and helps us make informed decisions and formulate

innovative solutions with better chances of impacting systems.

Impact Gaps Canvas takes an integrative approach and combines community needs
assessment, systematic literature review of the challenges and solutions, formative
evaluation, and the local and global context of challenges and solutions. Mapping the
challenge allows for a comprehensive understanding of the issues concisely and provides
a clearer picture of the people most impacted by the challenge. The solution landscape
portion of the Impact Gaps Canvas allows for a structured approach to finding what
solutions already exist related to the challenge. The underlying rationale behind mapping
solutions is that we do not always have to develop a novel solution from a social impact
perspective. Instead, thinking about what already exists and contributing to those
solutions, as appropriate. The final part of the Impact Gaps Canvas allows us to build on
the knowledge gained through challenge and solution mapping and think about what is
missing to fulfill the ‘impact gap’ within the defined problem at hand. In this case,

climate adaptation of health systems in the Global South, more specifically Pakistan.
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Figure 4

Impact Gaps Canvas

What's happening, what's the impact
of the challenge, and what's holding
the challenge in place?

GUIDING QUESTIONS

HOW DO YOU DESCRIBE THE CHALLENGE

How do those most impacted describe the
challenge? How do they describe the effects?
How is this challenge related to other challenges?

IMPACT GAPS CANVAS

IMPACT
GAPS

7
What is missing that could close the gap between
the challenge and the current solutions, where are
opportunities for greater collective impact,
and what are the key lessons learned?

WHAT |5 THE IMPACT OF THE CHALLENGE
What are the numbers? Who or what is impacted
(where, how many, in what way)? What does the
most up to date research say?

GUIDING QUESTIONS
WHERE ARE THE GAPS BETWEEN THE
CHALLENGE AND SOLUTIONS
Who or what is not being served and what is
missing to bridge that gap? What actions can be
taken to fill the gaps?

WHERE ARE THE GAPS WITHIN THE SOLUTIONS
What is missing (specific regulations,
knowledge sharing, new efforts, partnership etc) that

[ SOLUTIONS |
MAPPING |

What models are already being tried,
what's working, what's not,
and what resources are available?

GUIDING QUESTIONS
WHAT IS HAPPENING LOCALLY

What resources are available that could be drawn
upon? What efforts are already being tried which
could directly impact the challenge? What are the
different models? How are they joined up, or not?

'WHAT IS HAPPENING GLOBALLY

What has been tried on similar or tangential
challenges globally? What lessons can be
learned from those efforts? How can those

would further link up the solutions and achieve

lessons be shared?
greater collective impact? -

WHAT'S WORKING, AND WHAT'S NOT

What can be learned from the successes and
failures of these efforts? What do those involved
attribute to the cause of their results?

'WHAT IS THE CAUSE OF THE CHALLENGE
What is causing the challenge to persist?
Wha stands to benefit from the challenge
continuing to persist?

WHERE ARE THE UNADDRESSED OBSTACLES
What is being overlooked? What are the unintended
negative consequences of the existing efforts? What

specific key opportunities could unlock future impact?

WHERE IS THE FOCUS AND THE FUTURE?

What parts of the challenge are focused on and
what are ignored (specific populations, areas, etc)?
What is on the horizon that might impact callective
solutions? What future scenarios might play out?

WHAT IS THE HISTORY AND FUTURE OF
THE CHALLENGE

How has the challenge changed over time?
What is the projected scope of the
challenge in the future?

WHAT ARE THE KEY LESSONS LEARNED
From your research and interviews, what key lessons
could you share with anyone who wants to impact
change in this sector? Where are the biggest
opportunities for impact?

What resources and people have you connected with to understand the challenge and

solutions landscape? Who else do you need to speak with, and what do you still need

to learn in order to fill in your knowledge gaps? What can you do to improve your
derstanding of this challenge or to take action to fill a gap?

Systos o

1. Challenge Mapping
Challenge Description
There is limited knowledge of climate change and its impacts on human health
among physicians in Pakistan. This has serious health repercussions for the
patient population who are most impacted by the effects of climate change and do
notreceive any preventative care related to climate and health that would decrease

their climate-related exposure. A combination of Google searches, key informant
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interviews through formative evaluation, and a systematic literature review
revealed limited efforts or literature on the challenge. A systematic literature
review was also conducted using the following — intentionally broad — search
strategy ((""climate change" OR "Global Warming") AND (physician)) AND
(Pakistan). PubMed, ProQuest, and Scopus were used to find relevant literature. A
total of 4, 4, and 3 articles were found, respectively, and none of these were

relevant to the issue.

Among key informants, those familiar with the basic concepts related to climate
change expressed alarm and urgency to ‘do something’ about physicians' lack of
education on climate and health. Once they understood the effects of climate
change and human health and physicians’ potential role, key informants described
the challenge as fairly drastic and needing urgent attention, especially within the
context of it not going away anytime soon. Moreover, the lack of climate and
health knowledge among Pakistani physicians is not an isolated challenge. It is
associated with a need for health systems strengthening and making the entire
health system more climate resilient. Beyond climate resilience of health systems,
there are numerous other challenges within Pakistan’s health systems, including a
rapidly evolving and growing landscape of the private health care industry
(Mashhadietal., 2016), corruption, poor governance, and a lack of resources and
investment in a well-trained healthcare workforce ready to meet 2 1st-century
challenges. Moreover, climate change’s health impacts are gradually gaining

more limelight in both academic and non-academic arenas.
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Impact of the Challenge

Two key stakeholders are most impacted in this case. The first stakeholders are
the physicians, insofar as they are not trained to provide climate-informed care to
their patients, unable to execute their duties related to preventative care. The
second and the most important stakeholder are the socially vulnerable

communities and patients most impacted by climate change.

There is plenty of evidence that climate change has serious adverse health and
well-being consequences among Pakistan’s people (Hussain et al., 2020). This
includes mortality (Ebi et al., 2007) — especially in more socially vulnerable
communities, waterborne disease (Ahmed et al., 2016), vector-borne diseases
(Haideretal., 2015), occupational health (Fahad & Wang, 2018), and several
other health issues arising from its climate vulnerability (Malik etal., 2012).
These can be improved by filling a climate and health knowledge gap for
physicians since a lack of knowledge results in a lack of climate-informed care
that can help educate patients on reducing the climate exposures, as a climate

adaptation strategy.

Causes & the Future Outlook of the Challenge

The key causes behind the challenge include a lack of resources, a lack of
diffusion of knowledge, a lack of international or local regulatory requirements
related to physicians’ climate education, and a lack of incentives related to

climate knowledge and health. This challenge is likely to continue to persist as
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there is a limited-to-no amount of work being done at the moment to tackle this

issue.

. Solution Mapping

Existing Local Solutions

To the best of this needs assessment’s findings — including the formative
evaluation and the Impact Gaps Canvas — few to no resources are available
focused on this niche area of impact. This conclusion is being informed by the
formative evaluation as well as a review of major medical institutions and
hospitals in Pakistan, which included Ziauddin University Medical College, King
Edward Medical University, Riphah International University, Khyber Medical
University Institute of Medical Sciences, Dow University of Health Sciences
Medical College, University of Health Sciences Lahore, Jinnah Memorial
Hospital, Shaukat Khanum Memorial Hospital, Pakistan Institute Of Medical
Sciences, and the Aga Khan University. The existing models closest to being
qualified as solutionsto this challenge are sporadic events such as webinars by
Aga Khan University’s Institute for Global Health and Development. However,
these have focused on climate change’s macro-level impacts on broader society,
including human health. There are several non-medical related centers and
institutions, but none are focused on physician education related to climate and

health.
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Existing Global Solutions

Progress has been plodding in this arena of physician education on climate
change, even in resource-rich countries like the United States. In the most recent
years, there have been increasing efforts to mainstream (NPR, n.d.) the advocacy
efforts related to integrating climate change in medical training at various stages
(Philipsborn etal., 2020). The calls have been growing rapidly over the past few
years as the observable impacts of climate change become more and more
common. The institutions — both medical schools and accreditation bodies —
have been acknowledging (Marill, 2020) the critical role of training physicians on
climate change and responding accordingly. Wellbery et al. (Wellbery etal.,
2018) called for making climate change a required part of the medical training
across the training spectrum ranging from pre-clinical sciences to continuous

medical education (appendix A).

In fact, the American Medical Association passed a policy resolution, “H-
135.919: Climate Change Education Across the Medical Education Continuum”
(AMA, 2021), calling for climate education throughout the medical education
career, starting with undergraduate education. Research connecting climate
change to clinical practice (Salas, 2020) across a number of specialties such as
surgery and obstetrics, pediatrics, oncology, pulmonology, and so on has also
been increasing. Similar trends have been observed in Canada and Europe. There
are two known fellowships in the United States that provide physicians with

training on climate change: Living Closer Foundation Physician Fellowship in
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Climate & Health Science Policy and the Climate and Health Equity Fellowship.

However, the intended outcomes are solely focused on climate advocacy and

science policy.

Lessons from the Existing Models

Key lessons from the existing global and local efforts include:

O

There is a huge impact gap related to educating physicians on climate
change globally and in the United States.

As a climate adaptation strategy, aggressive advocacy efforts are needed
to train physicians on the health impacts of climate change, given their
directrole in patient care and the potential to reduce climate exposures
through preventative education.

Progress has been slow since the academic medical institutions are slow to
adapt.

Physicians need to be incentivized to partake in climate education
activities.

Top-down policies such as accreditation and CME are likely to have a
bigger impact than bottom-up approaches to climate education.

Systems thinking is needed to experiment with novel approaches to
educating physicians on climate change.

There is no structured, concerted effort to train physicians on climate and

health. Current efforts only consist of infrequent, non-targeted, macro-
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level climate talks based on communication sciences principles instead of

pedagogical.

3. Impacts Gap
Challenge-Solutions Gaps
Key stakeholders, the patients, are not being served because physicians lack the
necessary knowledge related to the health impacts of climate change and their
clinical practice. Moreover, currently, there are no requirements from the Pakistan
Medical Commission — the medical training accreditation institute in Pakistan —
to require climate change education for medical trainees or physicians.
Internationally, the World Federation for Medical Education (WFME) — an
organization that sets the standards for global medical education, training, and
accreditation — also does not require climate education as a part of medical
training. This creates a huge impact gap in the healthcare system related to
climate training for physicians. Efforts focused on targeted climate training for

physicians through a number of venues could help bridge this gap.

Overlooked Obstacles & Future Impact

The key impact challenge is a lack of structured climate education training for
physicians. Even within the local level's climate adaptation and resilience context,
this is often overlooked, leading to relatively nonexistent training opportunities.
Another key factor being overlooked is technology’s potential as a part of low-

cost, innovative solutions — akin to telehealth systems. The anticipated
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unintended negative consequence of current solutions, which primarily consist of
just one-off, macro-level webinars, creates a false sense of distance between
climate and human health among physicians as far as their daily clinical practice
is concerned. More structured training that is focused and targeted towards their
clinical practice can help overcome this obstacle. Some of the opportunities that
can help unlock the potential future impact include:
e Structured, targeted, evidence-based training on climate and health
e Partnerships with local institutions to deliver such training, although some
key informants expressed, they were more likely to partake in training
outside of Pakistan, came with proof of completion such as a certificate.

e Incentivizing physicians to engage in the training

Impact Gap Canvas Key Lessons & Biggest Opportunities
Key lessons include the following:
e There is an urgent need to create opportunities to fulfill the impact gap
related to climate education for physicians.
e There is a need to develop, test, and share new, innovative models of
delivering climate education for physicians.
e Systems-level interventions are needed for training physicians on climate
change from a climate adaptation and health systems resilience

perspective.

21



Biggest Opportunities for Impact

e Some of the biggest opportunities of impact within this narrowly defined
problem include the following:

e Tying climate education to continuous medical education

e Developing climate education modules and getting those accredited by
relevant accreditation bodies to incentivize physicians

e Integration of climate education as a required part of medical school as
well as postgraduate training would also enhance the impact in this space

through local and international regulatory and standard-setting agencies

1.3 Final Public Health Challenge

After a combination of formative evaluation and conducting an Impact Gaps Canvas, the
key public health practice challenge identified is a lack of opportunities for physicians to
learn about the health impacts of climate change as it relates to their clinical practice. By
filling this gap, physicians will better understand the health impacts of climate change

and integrate that knowledge into their clinical practice.
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Section 2. Public Health Solution - Theory

2.1 Public Health Solution

Climate change is an existential threat with impacts on every facet of our lives. Climate
adaptation efforts require reimagining each of our systems and processes, identifying the
adaptation needs, and developing interventions to bridge these gaps within systems.
Social entrepreneurship allows for innovative thinking and creates social value through a
wide range of pathways — non-profit, for-profit, hybrid — with a focus on social impact
instead of profits. Social ventures created with social entrepreneurship’s lens allow
practitioners to pilot test their interventions and assess the effectiveness, feasibility,
sustainability, replicability, and scalability. Within the context of public health and
climate change adaptation, this provides the necessary tools and thinking frameworks
such as the Impact Gaps Canvas for public health practitioners to serve as entrepreneurs
— distinct from intrapreneur, which is a person serving as an entrepreneur within an
organization — and engage in social innovation for rapid testing of innovations and

improve accordingly.

However, social entrepreneurship alone is not sufficient to deliver equitable solutions that
transcend the myopic view of one solution fixing it all. Within the context of climate
adaptation of physicians’ training and education, it is imperative to take systems thinking
approaches along with social entrepreneurship. Health systems are a complex set of
interconnected entities and processes requiring a collective effort to adapt to the changing

climate rapidly. This requires applying a holistic lens, engaging with the relevant

23



stakeholders, identifying the root causes, and understanding the system’s organization to
propose solutions more likely to make an impact. To that end, through the lenses of social
entrepreneurship (Impact Gaps Canvas) and systems thinking assessment (formative
evaluation), this project identified the impact gap to be a disconnect in the translation of

health impacts of climate change knowledge into clinical practice (figure 5).

Figure 5

Impact Gap

Health Impacts
of Climate

Clinical Practice

Change
Knowledge

Impact Gap

The solution identified to fulfill this gap was providing physicians with climate and
health impacts training based on adult learning principles to help them become Climate
Competent Care (CCC) providers. The CCC framework shown in figure 6 is defined as
physicians capable of:

a. Climate-informed Clinical Practice: providing clinical care that is climate-
sensitive by integrating climate knowledge into clinical practice and extending
relevant preventative care

b. Climate Advocacy: engaging in climate advocacy at institutional and societal

levels, and
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c. Climate Communications: competently engaging in climate communications with

a broad set of stakeholders.

Climate-informed clinical practice includes intentionally taking the history of climate
exposures, such as heat, to identify social vulnerabilities and providing proper, timely,
and relevant preventative care to reduce or eliminate the relevant heat exposure. This
component draws from the existing literature identifying the need and strategies for
physician education related to climate change, particularly from Philipsborn’s work
(Philipsborn etal., 2020). The climate advocacy component focuses on understanding
and identifying climate justice issues in their communities and advocating for policy
and social changes that will help mitigate and adapt to the changing climate. Some of
the institutional examples include advocating for institution-wide climate-informed
care, health systems carbon footprint reduction, and climate adaptation of disaster
response planning. Climate communications include providing physicians with the
tools to competently share their thought leadership on climate change through
evidence-based climate communication strategies such as framing and narrative arc
structure. CCC framework, developed for this fellowship, training builds on existing
literature and training frameworks, Philipsborn et al., for instance, which are mostly
U.S.-centric and U.S.-specific and proposes a macro-level global climate medicine
training framework that can be implemented around the world by providing broader,
critical climate medicine training themes with an emphasis on practicing physicians. It
posits that physicians are prepared to deliver climate-informed clinical care, engage in

climate action at multiple levels of advocacy and intervention beyond just clinical
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practice, and have the skills needed to be competent in climate communications. An
equal emphasis on climate-informed clinical practice, climate advocacy, and climate
communications will help them be better equipped to serve as transformative social

change agents in their communities and the global stage.

Figure 6

Climate Competent Care Framework

A fellowship — Climate & Health Equity Practice Fellowship (Climate Fellowship) —
proposal was developed to meet this objective of delivering CCC framework to
physicians in Pakistan. This project received a competitive grant from the Consortium of
Universities for Global Health (CUGH) — providing an additional layer of peer
feedback, scrutiny, review, and oversight. To fulfill the abovementioned impact gap,
developing, implementing, and evaluating the Climate Fellowship for physicians in
Pakistan was the core of this project (figure 7). Moreover, global health equity was the
key guiding principle and to that end, Climate Fellowship had a goal of recruiting

physicians representing the most socially vulnerable and historically marginalized
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communities in Pakistan, such as religious and sectarian minorities, LGBTQ+

populations, and those at the intersections of many of these identities.

Figure 7
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2.2 Climate Fellowship Conceptual Model
Climate Fellowship’s conceptual model is grounded in the World Health Organization's

Health Systems Framework (figure 8). WHO defines a health system as:

“A health system consists of all organizations, people and
actions whose primary intentis to promote, restore or maintain
health. This includes efforts to influence determinants of health
as well as more direct health-improving activities. A health
system is therefore more than the pyramid of publicly owned
facilities that deliver personal health services. It includes, for

example, a mother caring for a sick child at home; private
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providers, behaviour change programmes; vector-control
campaigns, health insurance organizations; occupational
health and safety legislation. It includes inter-sectoral action
by health staff, for example, encouraging the ministry of
education to promote female education, a well known

determinant of better health.”

In the WHO Health Systems Framework, there are six building blocks — (i) service
delivery, (ii) health workforce, (iii) health information systems, (iv) access to essential
medicines, (v) financing, and (vi) leadership/governance. These building blocks
constitute the health system and play a role in health systems strengthening, defined as
“improving these six health system building blocks and managing their interactions in
ways that achieve more equitable and sustained improvements across health services and
health outcomes. It requires both technical and political knowledge and action.” WHO
framework posits that strengthening any building blocks will lead to intended long-term
outcomes such as population health equity. Any framework related to complex systems
such as health has its shortfalls and does not capture the complexities and practical
realities of many health systems’ intersecting elements. However, WHO’s framework
allows for distinguishing between various components (blocks) of health systems and
developing targeted interventions. This distinction allows for developing contained
interventions targeting a specific, or a set of specific, building blocks and play a role in

improving overall population health.
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Figure 8
WHO Health Systems Framework
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Within the context of climate change adaptation, the WHO released an updated Climate
Resilient Healthcare Systems Framework (figure 3) that focuses on making health
systems resilient to climate change through climate adaptation efforts. It encourages
efforts to strengthen each of the health systems’ building blocks from a climate
adaptation perspective for overall climate-resilient health systems. It identifies several
strategies as examples of efforts that can be taken to make health systems more resilient
to climate change. For instance, within the Service Delivery building block, this
framework identifies ‘climate-informed health programming’ such as ensuring ‘public
education to promote behaviour change, e.g. in relation to clothing, ventilation, etc.’
which is a direct part of CCC and preventative education by physicians.

Under the Healthcare Workforce building block, it identifies strategies such as
developing the technical and professional capacity of health staff “through training,

education, mentoring as well as experiential trial and error to: understand and use climate
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information for health decision-making, engage in cross-sectoral monitoring, conduct
research and interventions, and effectively manage changing risks to health and health

system performance.”

Some of the specific examples identified to operationalize this strategy include (a)
“training courses on climate change and health topics targeting health personnel
conducted,” (b) curricula on climate change and health developed and imparted at
secondary and/or tertiary levels,” and (c) communications and awareness raising: raise
awareness of the link between climate variability/climate change and health outcomes
among different target audiences (e.g. policy makers, senior staff, media and

communities).”

Climate Fellowship’s conceptual model was based onthe WHO framework on making
health systems climate-resilient (figure 9). It provides a macro-level overview of where
the Climate Fellowship fits within the healthcare system, situates it within the health
systems context, and integrates several of the strategies and guidelines identified by the
WHO’s climate adaptation framework. By knowing the health impacts of climate change,
climate advocacy, and climate communications, physicians will be best equipped to

provide high-quality services and play a part in population health equity.

Figure 9

Climate Fellowship Conceptual Model
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2.3 Climate Fellowship Theory of Change

Theory of Change (TOC) for the Climate Fellowship is reflected in figure 10. This TOC
represents the change pathway for the intervention’s intended impact on physician
knowledge — a short-term outcome that was measured. Climate Competent Care, the
medium-term outcome or the long-term outcomes were not measured during this project.
A detailed logic model that includes both the research and practice arm for the project is

also inserted in appendix B.
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Figure

10

Climate Fellowship Theory of Change
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Section 3. Public Health Solution - Praxis

3.1 Climate Fellowship Program Planning, Design & Implementation
Climate Fellowship program planning and design was the first phase of this project. This

phase included several of the following components.

3.1.1 Vision & Mission.

Vision and mission statements for the Climate Fellowship were developed using the
VRIO framework (Jugdev, 2006). VRIO analysis is a strategic planning tool that focuses
on a program’s value, rarity, inimitability, and organization to provide insights into the
competitive advantage of an organization or a program. VRIO is traditionally used as a
strategic planning tool as part of comprehensive strategic plan development. For this
project, it was used to inform the vision and mission statement. The final vision statement
for Climate Fellowship was a “World without health inequities” and the final mission
statement was “Our mission is to train the next generation of climate medicine leaders in
the Global South. We aim to train physician leaders ready to be systems change agents

and lead efforts for climate action.”

3.1.2 Fellowship Website & Social Media

A website for the Climate Fellowship was developed to host the vision, mission,
application, fellow profiles, and serve as a learning management system for fellowship
training materials. The website can be found and experienced at PublicHealthSociety.org.
The website included several sections including the about us; fellowship details and

eligibility; application; fellow profiles; and a contact page. The website also includes a
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password-protected area specifically designated for the current fellows to access
fellowship materials such as learning materials related to the training and Zoom session
links to access the live sessions. Two social media platforms, Twitter (@ClimateFellows)
and LinkedIn (https://www.linkedin.com/company/climate-equity-fellowship) were also
developed to maintain a social media presence and share fellowship applications and

fellow profiles.

3.1.3 Fellowship Eligibility & Application.

Fellow eligibility criteria were developed to include licensed and currently practicing
physicians who are early-mid career and represent a historically marginalized group in
Pakistan. Fellowship application included the following socio-demographic questions:
name; age; sex; gender; LGBTQI+ identity; religious minority status; migrant status;
refugee status; years of experience; annual income; practice geography — rural/urban;
private vs public medical school; and the first-generation college and medical school
status. Applicants were required to submit their curriculum vitae. The fellowship
application was developed in Google Forms. Specific essay questions included the
following:

e Briefly tell us about yourself. Open-ended question. Please feel free to discuss
personal, professional, or both aspects of your life to introduce yourself to the
Fellow Selection Committee. Please explain. (250 words max)

e Have you experienced any challenges or hardships in your life that may have put
you in a socially vulnerable, disadvantaged position in society? Please explain.

(250 words max)
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e Have you worked in public health or community health before — paid or unpaid?
Please elaborate. Please enter N/A if the answer is no. Please explain otherwise.
(150 words max)

e Whatis your understanding of climate change and human health? Please explain.
(100 words max)

e Why are you interested in applying for the Climate & Health Equity Practice
Fellowship? Think about your specialty/subspecialty and please explain
accordingly. (100 words max)

e Whatdo you hope to gain from this fellowship training? Think about your
specialty/subspecialty and please explain accordingly. (100 words max)

e How do you think this training will enhance your clinical practice? Think about
your specialty/subspecialty and please explain accordingly. (100 words max)

e How do you hope to advocate for your patients with this training? Think about
your specialty/subspecialty and please explain accordingly. (100 words max)

e Please leave any other comments for the selection committee.

3.1.4 Fellow Recruitment & Selection.

A recruitment flyer (appendix C) was developed for dissemination and recruitment
purposes. Climate Fellowship made a concerted effort to conduct a thorough outreach,
despite the limited time, and recruit physicians who are a part of historically marginalized
and socially vulnerable populations in Pakistan, such as Afghan refugees, religious
minorities (Christians, Hindu, Shia, Hazara, and others), sexual and gender minorities,

and first-generation physicians. The recruitment strategy included direct outreach to top
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10 medical centers, teaching hospitals, universities offering MPH (often, a medical
degree is an admission requirement for MPH), and physician groups in online spaces
such as Twitter, Facebook, and Instagram. Recruitment strategy also included outreach to
advocacy groups, often working under the radar given the socially sensitive nature related
to LGBTQ+ populations and religious minorities, to disseminate the call even broadly
across their membership. Aga Khan university served as the key dissemination institute

and assisted with extensively sharing recruitment materials across their network.

Call for Applications (CFA) for Climate Fellowship remained open from April 13th,
2021, to April 26th, 2021. 73 total applications were received. After a holistic review of
the applications, 20 fellows were selected as the inaugural cohort of the Climate & Health
Equity Practice Fellowship. Three fellows had to discontinue the fellowship due to
personal and professional reasons, including COVID-19 related surges in their areas. The
remaining 17 fellows completed the fellowship as scheduled. Table 3 shows the select
demographic information of fellows who formed the inaugural cohort. The majority of
the fellows identified as women (~65%), were younger than 40 years (76%),
overwhelmingly first-generation medical students (82%), majority work full-time (58%)
and in urban settings (70%), and the majority had work experience of 5 years or less
(52%). Limited demographic information is shared below given the sensitive nature of
other personal data that were collected during the application process which were only

used to help select the fellows.
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Table 3

Inaugural Cohort Climate Fellows

Sociodemographic Characteristic Percentage (Total number)
Gender*
Woman 64.7 (11)
Man 35.3(6)
Age
21-25 5.9(1)
26-30 41.2(7)
31-35 23.5(4)
36-40 5.9()
41-45 11.8(2)
46 -50 5.9(1)
51-55 5.9(1)
First Generation Medical Students
Yes 82.4(14)
No 17.6 (3)
Employment
Full-Time 58.8(10)
Part-Time 29.4(5)
Other 11.8(2)
Experience
<1-2years 17.6 3)
3 - 5years 35.3(6)
6 - 10 years 29.4(5)
More than 10 years 17.6 (3)
Income (PKR)
<100,000 23.5(4)
>100,000 - 300,000 17.6 (3)
>300,000 - 600,000 29.4(5)
>600,000 - 900,000 11.8(2)
>1000,000 17.6 (3)
Practice Location
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Urban 70.6 (12)
Rural 29.4 (5)
Geography (Province)

Punjab 26.3(5)
Sindh 57.9(11)
Balochistan 5.3(1)
Khyber Pakhtunkhwa 5.3(1)
Islamabad Capital Territory 5.3(1)

*Self-identified. Other options included gender non-conforming, transgender man, and
transgender woman.

3.1.5 Fellowship Orientation.

Climate Fellowship kicked off with a welcome orientation session that involved a
comprehensive introduction to the Climate Fellowship, its requirements, logistics such as

curriculum and evaluation component, and introductions among fellows.

3.1.6 Fellowship Training Sessions.
There were a total of 6 training sessions following the orientation. Each of these was held
at the same time on Saturdays at 7:00 am Eastern (4:00 pm Pakistan Standard Time). The

first session was held on May 8th, 2021, and the last session was held on June 12th.

3.1.7 Fellowship Curriculum.
The Climate Fellowship curriculum consisted of 6 sessions covering the following topics:
1. Session 1 - Foundations of Climate Science & Social Determinants of Health

2. Session 2 - Climate Change & Human Health I: Pregnant People & Children
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3. Session 3 - Climate Change & Human Health II: Older Adults & Persons with
Disabilities

4. Session 4 - Climate Change & Human Health I1I: Workers & Migrants

5. Session 5 - Climate Change Health IV: One Health

6. Session 6 - Climate Change Communications + Advocacy.

Each of the sessions was developed based on the principles of adult learning theory:
andragogy (Reischmann, 2004). Andragogy posits that adults are self-directed; adult
learning is based on adults building on their existing experiences; teaching must be
relevant and impactful to an adult learner’s life; adult learning must be problem-based
instead of solely content-based. Hence, each of the sessionsinvolved several integrative,
hands-on learning activities through case scenarios that reinforced CCC concepts. To
ground the fellowship curriculum on andragogy principles even further, each session was
centered around Case-Based-Learning (McLean, 2016) — a preferred mode of teaching
across many medical training institutions. For each of the sessions, a case study was
developed connecting the health impacts of climate change and social determinants of
health to clinical practice. This facilitated fellows in drawing connections between
climate change, health equity, and direct patient care. Sample topics, learning objectives,
and a modified case study for session 1 is listed below as a reference:
Session 1 Topics

e Foundations of Climate Science

e Basics of Climate & Health

e Basics of Social Determinants of Health and Health Equity
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Climate Competent Care
Climate-informed Clinical Problem Solving

Climate Diagnosis & Treatment

Session 1 Learning Objectives

Describe the fundamentals of climate change

Explain the intersection of climate change and human health

Understand Climate History Taking and Climate Competent Care Competencies
Apply the Social Determinants of Health framework to identify climate-health-
clinical practice intersections and areas of intervention.

Examine health equity implications of social and structural determinants of health

within the climate context

Session I Climate Case Study

A 67-year-old female domestic worker, Shareefan Masih, presents to your clinic
in Johar Town, Lahore after being found confused, lethargic, lying on the porch of
her employer. In her last communications, she had left to throw trash in the
garbage collection bin about one kilometer away. Her accompanying
granddaughter, also a domestic worker, informs you of her history of heart failure
and depression. She also expresses worries about walking back home on foot as
they usually do since there is no public transport and unfamiliarity with the area
as they have recently moved to Youhanabad and are temporarily staying with a

relative.
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Her belongings have the following medication: metoprolol, Panadol extra,
furosemide, lisinopril, and sertraline. On physical examination, the patient's skin
is warm to the touch. She is only arousable with physical stimulation. Her body
temperature is 42 °C, blood pressure is 98/74 mm Hg, pulse rate is 118/min, and
respiration rate is 20/min. Oxygen saturation is 96% breathing ambient air. The
mucous membranes and axillae are dry. Normal muscle tone and reflexes are

noted butno urine sample is yet available to rule out rhabdomyolysis.

Case Study Questions

e Whatsocial and structural determinants of health are at play here?

e Whatis your clinical diagnosis and how does it relate to your “climate
diagnosis”?

e Whatdoes climate-informed clinical practice look like in this case?

e What climate-exposures-related specific questions would you ask this patient?

e Whatpreventative care and education could you provide this patient?

e Whatare the policies (institutional, local, provincial, federal) that you can
advocate for to reduce similar morbidity and mortality? Be concise, specific, and
identify at least 1 strategy at the hospital and 1 strategy at the community,

provincial or national level.

Further, given the fellowship’s virtual delivery, each session was developed by
intentionally applying the integrative Technological Pedagogical Content Knowledge

(TPACK) framework lens (Koehler & Mishra, 2009) shown in figure 11. TPACK
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provides a critical thinking mechanism to combine the content, pedagogical, and
technological knowledge, and expertise to ensure instructors deliver online training in a
rigorous, evidence-based manner. This framework provides for an opportunity to reflect
and think about the intersections between technology, pedagogical approaches, and the

content to be delivered and better engage students in a virtual environment.

Figure 11
Technological Pedagogical and Content Knowledge (TPACK) Framework, reproduced

by permission of the publisher, © 2012 by tpack.org
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3.1.8 Climate Leadership Development Plan.
Climate leadership development plan was integrated throughout the fellow training and
consisted of two major components including (a):
a. Climate Fellow Leadership Development Plan. Sections of this plan included the
following:

o Personal Narrative

o Professional Bio sketch
o Self-Assessment & Reflection
m Strengths & Areas of Growth
m Horizontal & Vertical Skills
o Career Development Opportunities
m Professional Development
m  Community Service
o Climate Leadership Career Planning & Mapping

b. Leadership Development Exercises. These included the following:
o NHS Leadership Framework Self-Assessment Tool (NHS, n.d.)

o USC Leadership Styles (USC, n.d.)

Fellows were required to complete sections of the Climate Fellow Leadership
Development Plan throughout their tenure as Climate Fellows and submit the plan at the
conclusion of the fellowship. Fellows discussed their unique perspectives, aspirations,

and results of leadership exercises during the live sessions within the context of CCC.
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This provided opportunities to engage in a reflective process, connect and reinforce CCC
concepts as those relate to their clinical practice and climate leadership, share resources,
and build social capital across the cohort. Through an integrative process, for each of the
leadership exercises, fellows were asked to reflect and explicitly connect the findings to
CCC to reinforce their learning related to climate and health. For instance, thinking about
how they may be able to use their leadership styles, strengths, and areas of improvement
to advance CCC within their institutions, communities, and society. An example of such
activity from session 2 is listed below:

e Share your personal narrative with your fellows in the small group. Reflect how
your intersectional identities (only share what you feel comfortable about) inform
your work.

e Leadership Reflections from the Leadership Exercise:

o Share key takeaways from your leadership exercise results:
m  Whatis your leadership style?
m  Whatare the advantages/disadvantages of this leadership style?
o How might you use these leadership insights to advance Climate
Competent Care policies and programs? Be bold, specific, and reflect on
how your unique strengths may help strengthen health systems and your

communities through climate adaptation.

3.1.9 Climate Blog.
To reinforce the climate communications component of CCC, fellows were also given an

opportunity to write a climate blog of up to 500 words, focusing on climate equity by
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picking a health outcome related to the communities they presented and served. Fellows
were encouraged to integrate concepts covered in the climate communications training
session such as framing and Three-Act-Structure to develop these blogs for advocacy
purposes and raising the climate crisis’s profile in their communities. Given the intense
schedule, fellows were allowed to keep working on their blogs past the training sessions.
Fellows continued working closely with the fellowship director to develop these blogs

and conclude these at their own pace.

3.1.10 Climate Equity Practice Award.

At the conclusion of the fellowship, fellows were invited to apply for the Climate Equity
Practice Award. This award was established to further disseminate the CCC training
fellows had received so they can further engage with their local professional communities
and increase the impact of the Climate Fellowship. A simple and streamlined application
process was developed with the application requesting project description, budget,
specific SMART goals, and objectives, learning outcomes and objectives, explicit

connection to CCC, and the rationale behind the intended impact of the proposed project.

Collaborative projects focused on further spreading the word on Climate-Competent-Care
to relevant stakeholders such as other physicians, medical residents, medical students,
healthcare policymakers were particularly encouraged. Fellows were directed to keep
their projects practical but focus on expanding the impact of training they had received.
They were encouraged to think carefully about who the people are who can further

disseminate this knowledge and improve clinical practice and community well-being.
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One Climate Equity Practice Award was granted for 100,000 PKR. The awarded proposal
was a team-based, collaborative project among fellows to further their cohort-building
and social capital. The project was focused on developing a workshop, delivered
virtually, with a primary focus on physicians but also inviting other healthcare
professionals such as medical students, physician interns, residents, nurses, and
paramedics. The workshop will focus on disseminating the Climate Competent Care
framework with an emphasis onraising climate & health awareness, eco-health literacy,

encouraging climate action by the participants “to build a climate-resilient society.”
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Section 4. Climate Fellowship Proof of Concept Study
The proof-of-concept study was conducted by combining the findings from the process
and outcome evaluation to make inferences about the effectiveness, scalability, and
feasibility of the Climate Fellowship or similar programs replicating this model. The
project received IRB approval (appendix D) from George Washington University’s
Institutional Review Board (IRB# NCR213430). Participants (Climate Fellowship
Inaugural Cohort) were compensated $200 for their participation in the evaluation

activities.

4.1 Process Evaluation

The process evaluation formed the core of proof-of-concept results for the Climate
Fellowship. The study design for the process evaluation was based on an exploratory
sequential mixed-methods approach as shown in figure 12 (Ivankova et al., 2006). This
design allowed for an integrative methodological approach to assessing the process and
getting a wholesome picture of the process by combining quantitative descriptive
statistics and qualitative data. In this design, quantitative results are analyzed before
qualitative data collection and used to inform the qualitative questions that can provide a

clearer picture and explore any unexplained results from the quantitative survey.
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Figure 12

Process Evaluation Study Design

Process Evaluation Process Evaluation Process Evaluation
Quantitative Data Quantitative Data Quantitative Data
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4.1.1 Methods.

A quantitative survey instrument was developed focusing on the process of fellowship
implementation, feasibility, and scalability. This instrument was pre-tested (Collins,
2003) with five physicians meeting the eligibility criteria for the Climate Fellowship.
Feedback from this pre-testing was incorporated in the final process evaluation survey
instrument which is listed in appendix E. Total number of participants was 17 as
represented in table 3. Descriptive statistical analysis was performed using Excel. This
instrument’s results were analyzed first and used to develop the qualitative focus group
questions for this process evaluation study (appendix F). Following the quantitative
survey analysis, three groups were conducted with five participants in each group (total
n=15). Each of the focus groups lasted between 2-2.5 hours. The data from focus groups
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were transcribed verbatim using rev.com transcription services and analyzed using
NVivo 12 qualitative data analysis software (QSR, 2020). Thematic analysis (Braun &
Clarke, 2012) was employed to analyze the qualitative data. An inductive coding
approach was used for the first focus group and the remaining two focus groups were
coded deductively based on the coding structure developed during the first focus group

data analysis.

Focus group questions were developed using the RE-AIM framework (figure 13). With
its roots in implementation science, this framework provides for a comprehensive and
systematic approach to engaging in process evaluation and generating critical insights on
the feasibility and effectiveness of interventions. RE-AIM components include Reach,
which helps answer the outreach success and needs for improvement for interventions;
Effectiveness of the interventions; Adoption of the intervention by the target population;
Implementation of interventions answering questions about the quality, consistency, and
fidelity; and Maintenance of intervention’s targeted changes among the participants.
Operational qualitative evaluation definitions of the RE-AIM framework were adopted
from Holtrop et al (Holtrop etal., 2018). Focus group questions were adapted based on

the data from the quantitative survey to explore the responses and outliers further.
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Figure 13

RE-AIM Evaluation Framework

Translating
Research
into Action

IMPLEMENTATION
How do | ensure the
intervention is
delivered properly?

4.1.2 Results & Discussion

Quantitative survey results of the process evaluation are presented in table 4. Participants
rated their fellowship experience to be overwhelmingly positive. All of the Likert Scale
items had a rating of 4.5 and over out of 5 maximum points. There were a few outliers in
the data that rated certain components of the fellowship relatively low. For instance, the
fellowship expectations, relevance to clinical practice, training utility for the clinical
practice, preference for an online course, and fellowship scalability. These responses
informed the adaptation of focus group questions accordingly and allowed for a deeper

exploration and evaluation of the Climate Fellowship program.
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Table 4

Process Evaluation Survey Results

practice? Do you:

Question Responses
How would you rate the overall quality of your 4.7%
fellowship training?
How well fellowship training met your 4.5%
expectations?
How effective do you think the fellowship was 4.7*
in training you to be more knowledgeable on
the health impacts of climate change?
How much did you learn about the health 4.7%
impacts of climate change through this
training?
I found this training to be useful for my clinical 4= agree

2= Strongly disagreed
11=Strongly agreed

understand climate and health intersections?

Did you find the training to be useful for your 4.6%*
professional development?
How useful was this training to help you 4.6%*

How empowered do you feel about integrating
climate change into your clinical practice?

17=Extremely empowered

climate change action as a result of this
training?

How likely are you to integrate climate 4.7%
education into your clinical practice?

How likely are you to recommend this training 4.7%
to other physicians?

How likely are you to use this training in your 4.6%*
daily clinical practice?

How likely are you to engage in climate 4.6*
advocacy on behalf of your patients due to this

training?

How motivated do you feel about engaging in 4.6%*
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Would you have preferred an asynchronous Yes=4
online course over this training? No=13
How likely is it that you would have attended 4.9%

this training if no stipend was provided?

Thinking about your experience as a
participant, do you think this intervention can
be implemented at a larger scale such as
nationwide?

8= strongly agree
8= agree
1= Neither agree nor disagree

Thinking about your experience as a
participant, do you think this fellowship
training should be implemented in your entire
institution?

11 Strongly agreed
6= agree

Thinking about your experience as a
participant, do you think this training can be
implemented at your workplace?

12=Strongly Agreed
4= Agreed
1= Neither Agree/Nor Disagree

Thinking about your experience as a
participant, do you think this fellowship
training can conveniently be included in
medical school training?

Strongly Agreed 11
Agree=6

Thinking about your experience as a
participant, do you think this training should be
required for all physicians

Strongly Agreed= 11
Agreed=6

Do you think other physicians in your network
can benefit from this?

Strongly Agreed=11
Agree= 6

* This cumulative rating is out of 5 points Likert Scale.

Thematic analysis findings from the qualitative data conducted through the focus group

of the process evaluation are presented below, organized under the broader category of

the RE-AIM framework. Each of the themes that emerged within the RE-AIM categories

represents aspects that worked well as well as the suggestions that participants had to

improve the next iteration of the Climate Fellowship program (table 5).
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Table 5

Qualitative Thematic Analysis Results

RE-AIM Evaluation Component Key Themes

New Media

Sustainable Partnerships
Reach Continual Outreach

Innovation Medicine

Climate Medicine Competency

Professional Development
Effectiveness Social Capital

Climate Advocacy Tools

Health Equity Leadership

Unintended Consequences

Digital Platform

Fellowship Structure
Adoption Curriculum Delivery

Diversity & Inclusion

Scaling up

Adoption Barriers

Implementation Fellowship Duration & Modality
Leadership Engagement

Clinical Practice Integration
Maintenance Institutional Policies
Continuous Climate Medicine Education

Reach
New Media
All of the fellows heard about the fellowship through some form of internet-based
medium. Several of the fellows mentioned hearing about the fellowship through
Instagram, Twitter, Facebook, LinkedIn, and other social media platforms such as
WhatsApp groups. Fellows representing historically marginalized backgrounds

particularly mentioned the need for continuity in the utility of internet-based outreach
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efforts. Several fellows also mentioned hearing about the fellowship through social media
“influencers” and highlighted the importance of taking a strategic approach to reaching
out and partnering with this group of people for a broader outreach that extends the reach

beyond traditional recruitment approaches.

Sustained Partnerships

Fellows found the informal partnership with Aga Khan University to help disseminate the
fellowship call for application to be exceptionally useful given AKU’s extensive network
within Pakistan. The need for ongoing, sustained partnership with other entities was also
identified. These included the Government of Pakistan’s Ministry of Climate Change,
Pakistan Medical Council, and major medical universities and teaching hospitals. More
specifically, a strategic approach to reaching out and partnering with universities and
hospitals in rural areas to disseminate the fellowship call for application was also
highlighted by several fellows, particularly those engaged in rural health work. The need
for partnering with advocacy groups focused on advancing human rights for the religious,

sexual, and gender minorities was also identified.

Continual Outreach

Participants highlighted the need for ongoing, continuous outreach efforts instead of an
intensive outreach just before the recruitment phase. Some of the key factors that
culminated in this theme included building better recognition for the fellowship and
giving potential participants to plan and adjust their schedules accordingly for future

participation since it is a significant time commitment for a working physician. Some of
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the specific strategies included ongoing webinars focused on highlighting the fellowship
and climate and health intersection and in-person demonstrations that take the form of

workshops.

Innovation Medicine

A distinctive factor identified by the fellows was the theme of climate medicine as being
an innovative concept, almost universally among the fellows. Through their anecdotal
experiences, several participants noted the need to highlight this further and more
frequently across outreach materials to maintain the cutting edge related to climate
medicine. Several participants also highlighted the receptiveness from their hospital
administrators when the fellowship was presented as an innovative training on the

emerging field of climate medicine.

“I'have to think through it, I'm not exactly sure. I think that the title. First the title,
uh climate and health equity fellowship. Um because I had been looking for an
academic program to learn more about climate change and equity, health equity. I
have been working on some gender equity programs at AKU. So, [ was actually
interested in, and looking for an academic program like a fellowship or a short
course on climate change. So, I think the title was something that attracted me
towards it. And like I mentioned, that was something like I thought that it was,
clichéd but God sent it at that point because [ was looking forward to doing

something like that. So, I think the title um hooked me.”
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Effectiveness
Climate Medicine Competency
Fellows found the training to be effective in introducing the Climate Competent Care
concept to them. Fellows expressed confidence and competence in their ability to utilize
the CCC in their daily clinical practice. Several fellows expressed actively integrating
and sharing the concepts with their colleagues, both physicians, and non-physician

clinical workers.

“Yes, definitely. I feel competent. After this course, now I think in a different
manner. Every time a patient walks in, I do ask, "What kind of work youdo? Is
there any sun exposure or not?" Because here, in Karachi, in this hot weather, |

have been having so many patients with heatstroke.”

“I feel a lot more competent about it than I did while starting off like I'm ata
much better place now than I was starting off. And, um, I feel like it's given me
like Dr. [Fellow] said, like knowing the extent of the problem that's there and how
deeply it affects us. It's given me more drive; it's given me more interest to learn

more about it and to try to apply that in my daily practice.”

Professional Development
Fellows found the fellowship selection and training to be exceptionally useful for their
overall professional development. They perceived their selection and the training to be

prestigious and something that not only provided them with professional development but
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will also boost their CVs and boost their chances of accessing future opportunities in

climate medicine and p=broadly in global public health.

“Professionally, [ feel my CV will definitely look better. And as far as personally,
all the colleagues and friends that [ have been telling about this fellowship, uh,
there've been a couple of friends who are not doctors, who are not healthcare
workers, actually they have been asking me that, "Is this something for the people

who are not doctors, who are not healthcare workers?"”

Social Capital

Social capital was another major theme that emerged within the Effectiveness category.
Fellows found the cohort building activities throughout the fellowship training - such as
sharing their leadership development plans, collaborative leadership assessment
application, case-solving, and policy and protocol development — to be very useful in
getting to know other fellows, build professional connections, and engage in future

collaborative work on climate change and health equity.

“Honestly, you know, sometimes we would start discussing about collaborations
and everything, you know, ask about, you know, what the other personis doing

and everything. So yeah, the whole program was designed very well.”

“It provided me with not just the platform to learn about climate change and

health, equity, and health equity but also connected me with the people who think
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alike. And I'm really really excited to hopefully work with the fellows and

collaborate with them on different future projects.”

“I'm really glad that I joined because I feel like this taught me, this, being a fellow
and being a part of this program taught me better how to apply those. Like, if I
wasn't part of this, I wouldn't know what to look for, and what kind of questions
to ask the patients, um you know there's certain points that we discussed to

integrate into history taking that will better help us to help the patients.”

Climate Advocacy Tools

Fellows found the training to be helpful in equipping them with the resources to further
explore climate advocacy tools at the personal, institutional, as well as societal level and
become effective stakeholders in the process. Fellows expressed a desire to integrate the
basics of policymaking at the national and international level at the beginning of the
fellowship training to further facilitate and enrich the fellowship experience. Fellows
particularly appreciated climate communications tools such as framing and bridging
metaphor as well as discussions to engage hospital administration, policymakers, and

relevant institutions such as the Pakistani Ministry of Climate.

“I think this will give all of us a full understanding of how a clinician canactas a
stakeholder in policymaking. What I've seen so far in clinical settings they can be
very good mentors to their fellows, but they are not very good administrators, and

they are not very good policymakers. So, if you ask my supervisor, my clinical
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supervisor, what would be the policy for the PG training, she is completely blank.
However, if you ask her what kind of training a PG should be given during her
first-year residency, the second year, she will, she is absolutely brilliant in doing

that.”

Health Equity Leadership

Fellows particularly found the integration of health equity and social determinants of

health training into climate medicine to be useful in broadening their personal and

professional horizons. Fellows currently working in the public sector and also

representing communities at the intersection of health and social injustices expressed

intense appreciation for finding the language to convey their concerns and advocating on

behalf of their communities.

“It helped me to look at climate equity and health equity from a different
perspective of integrating that into my own practice. [ knew that it had an effect.
For example, I am a psychologist, that it has an impact on mental health, but how,
how is it actually impacting mental health, and what are the determinants that are
connected to climate and health equity. So, it gave me a new perspective and it
was a very very exciting and interesting journey. The whole, the whole
experience. And surprised that it passed so quickly. I mean today is the last day.
But again, I'm looking forward to having um collaboration with all the fellows

and keeping in touch with them and hopefully taking this forward.”
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Unintended Consequences

Several negative, unintended consequences were noted by the participants. Namely, the
knowledge on climate and health equity caused several participants to experience stress
and anger. Participants also brought up spending much more time thinking about the
global inaction and its trickled down repercussions for their patients and community well-

being.

“It made me more angry because of knowing the depth of the problem that
climate change is. So, it made me more angry and more driven to work towards

it 2

Adoption
Digital Platform
The key to the program adoption was the digital platform. Fellows expressed great
contentment with the online platform as it provided accessibility and an ability to join and
complete the program without incurring additional costs associated with the logistics of

an in-person program.

“I think if, if it would have been in person, uh, then I would have not been able to
meet all the other fellows, youknow, we're based in different cities. So, the Zoom
thing is able to connect everyone, like all over the world. So, yeah, I think Zoom
or like any other online platform, I think it's great. It's so easy to connect people

from all over the world.”
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“So, I initially thought that I might not be able to retain my attention and be
focused. But what I think is the way the discussions were structured and the way
the Zoom was innovatively used for breakout sessions and the way in which
every, every time we entered into the breakout room, we had different people to

interact with was great.”

Fellowship Structure

The fellowship structure also facilitated the adoption. Specific structure elements that
fellows ascribed to as being facilitators to adapt, learn, and integrate CCC into their work
included weekend schedule, 2 hours session time, none-to-limited pre-readings, and

limited workload before each session.

“I think two hours was perfect because more than two hours I don't think I would
have been able to handle it. Not because it was boring but because of other things
like other responsibilities and other things that were going on. Plus, I think, uh,

after two hours generally, I think the attention span gets worse.”

“I would say no strings attached sort of strategy that we didn't have to do any
readings; we didn't have to work on anything in the sense that there weren't any
projects for this fellowship. Um, and we just had to come and discuss and share
ideas, discuss our experiences, and learn collectively. So that was something that

was very, very interesting and which kept me coming back for the sessions.”
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Curriculum Delivery

Curriculum delivery was noted as one of the key strengths of the fellowship training.
Specific elements that fellows identified to be helpful for their learning included: hands-
on exercises; applied approach to teaching; engaging discussions; case studies, and

application of knowledge into real-world scenarios.

“The second strength that I, I really like about it, how it was designed to be much
compatible with our schedule, right? And it started with sort of empathy about our

own level of knowledge about climate medicine at the beginning.”

Some of the key areas of improvement in the fellowship curriculum delivery that fellows
identified included developing weekly quizzes to ensure that fellows can perform a self-
assessment; a formal collaborative project similar to the ones solicited through the
Climate Equity Practice Award; weekly updates on CCC integration from each of the
fellows; additional training on the foundations of policymaking; adapting cases by
providing the clinical diagnosis so fellows can focus on the climate change aspects of the
clinical cases; initiating the blog writing early on; and requiring fellows to develop

climate medicine cases based on their own practice.

“To ensure even more involvement, I think there should be weekly follow-ups on

patients during the last week. How many patients did you counsel about climate?”
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“I have one more thing: whatever topic we were discussing in any session, we
could have had a pre-quiz related to that and then the post quiz. So, just to check
what I knew before the session and what I got to know after the session about

certain things. So, that also helps.”

Diversity & Inclusion

Participants found the diversity and inclusivity of the cohort to be one of the greatest
strengths of their experience and something that helped them stay engaged and continue
the fellowship. Fellows expressed great contentment around sharing a collaborative
learning experience with people representing historically marginalized communities such
as religious, gender, sexual minorities, and the geographic diversity across the fellowship

cohort.

“So, first, I think one of the great strengths was inclusion and diversity, just like
[Fellow] mentioned. One thing that I like about it was that it is not, there was not
an elitist group who turned out to be fellows. Itis very well included, you know.
Which is so good, and which is so, so much good, you know? I have been a part
of different fellowships, and, trust me, they become representative of a very
specific, small set of population, and they do not have a holistic experience, you
know? We just get to experience a small subset. That's it. And we call it clan
fellowship, unfortunately. So, this fellowship is really strong from the start of it.

Very inclusive. Very diverse. Very open as well.”
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“And the second thing which was really good was the diversity of our group.
There were physicians from all the medical fields in Pakistan, from all areas of
Pakistan. Like we got to know what's happening in Khyber Pakhtunkhwa, what's

happening in Islamabad and Karachi. So, the diversity of the group was good.”

Scaling up

Participants felt that the fellowship program can be scaled up given its current structure
and low-cost approach to both the participants as well as the logistical and operational
costs of the program as they understood those. Two key factors contributed to fellows
feeling strongly about the fellowship being scalable to the national and international
level: digital platform and the climate crisis being in the news. Fellows suggested that an
active engagement with the hospital administrators and the policymakers to get the

political buy-in would be needed to scale up this program.

“I think it's the right time, at this point in time, because Pakistan was the host
country for World Environment Day. So, the conversation is happening, and I

think this is... this is a very good time to scale such a project on the national level”

“When it is coming from, you know, from a global perspective, there would be

more acceptance. So, if you want to scale up to expand it to a bigger level, yes,

you will find a lot of universities and med schools who could team up with you.”
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“In the current era, with this digitalization, things have become much easier in
comparison to the past so things have gone beyond our expectations and we are

doing it at a faster speed, so we can, we can be the Elon Musk of this climate

health.”

Adoption Barriers

Fellows identified several barriers to adoption. Some of the key considerations included
connectivity issues with unstable internet connections especially for fellows in the
remote, rural areas; having to take time off private clinics which several of them operated
on the weekends; expectedly busy schedules; and the intensity of the fellowship content,

which occasionally made it overwhelming for participants to keep up with.

“I think sometimes I did have connectivity issues but that's not anyone's fault, you

know, it can happen anytime, anywhere.”

Implementation
Fellowship Duration & Modality
Most of the participants felt that the fellowship training was too intensive for the content
covered and did not allow for them to unpack as much as they would have liked.
Suggestions on the fellowship durationranged from at least three months by a few
participants to several fellows suggesting an at least 6 months long fellowship, if nota
year, with bi-weekly, 2-hours sessions would be relatively sufficient to cover the content.

Fellows, corroborated by the results in the process evaluation, overwhelmingly preferred
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a digital platform over an in-person one. Moreover, they strongly preferred to keep the

cohort-based live session structure intact over a self-directed online course.

“I think the only weakness everyone has talked about is the duration; it was really
short. We covered three major things, one was climate change, the other was
health equity, the third was, which was really new for me, was the leadership
styles and all those leadership exercises. For all these three things, it was really a

very intense course.”

Leadership Engagement

To implement the fellowship even more effectively, participants suggested structured
outreach and engagement with the medical hospitals and universities. Leadership
engagement was noted as an important strategy for the future iterations of the fellowship
to generate institutional political will and more conduciveness for fellows to participate in
the program comfortably. Several fellows, especially those at the early phases of their
careers, expressed challenges from a flexibility at work perspective that could have

potentially been ameliorated through active leadership engagement.

“The head of the department controls all, you know, in a department. Anything
that he praises, or he thinks is good can be easily implemented in our department.
So, like if we could approach our head of the department, we can request him or
we can compel him to, you know, educate all of the residents about this climate

thing, definitely, we can easily do it.”
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Maintenance
Clinical Practice Integration
Fellows universally expressed integrating climate knowledge into their daily clinical
practice in some shape or form. The most common theme within integration was
including climate exposures into patient history taking and educating the patients on
trying to avoid climate exposures. Some fellows reported slight pushback stemming from
a lack of understanding on behalf of their hospital leadership, while others expressed a
much more conducive leadership environment, open to trying this new idea. Fellows
expressed intentions to continue to integrate climate knowledge into their practice and

engage in broader climate equity action in their communities.

“I'have started to incorporate what [ have learned from this fellowship into my
clinical practice. And while I'm taking a history from the patients, [ have started
to, like, write little notes about the climate-related history of the patient and my
professor is very much liking this on rounds and he's really appreciating that I'm

starting something new.”

“Just like everyone else, I've started incorporating the climate part in my history-
taking and I write notes about the climate aspect-related history in the [patient]
charts. And I would also educate. I started educating patients about the hazards
they are about to face in regard to climate. And I've, ['ve seen so many patients
here in my practice, like young females who work in a home, and they don't have

access to natural gas or electricity in the villages and they're using that homemade
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chulhas [stoves], what we call them in the rural areas here. They use wood and
they working with, at like cooking for like the whole of the day and I educate
them about that they should wear a mask while cooking because this can be like,
be just like any other occupational hazard. So yes I started to educate the patient

and I've incorporated it in my history skills.”

Institutional Policies

Perhaps unexpectedly, given the short duration of the fellowship, several fellows were
enthusiastically engaged in advocating for institutional policy changes that would allow
for a broader uptake and integration of CCC in their institutions. Some of these efforts
included updating the intake forms to incorporate climate history taking; considering a
“Climate Hackathon” to develop policies for climate-informed care; medical student
training on climate change; updating the medical school curriculum to include a 3-hours
climate and health module; climate-health checklists for all physicians to go through;

developing patient education brochures and posters.

“We have started taking history related to that [climate exposures]. For this, I
have also talked to my consultant, senior consultant that we have to, like, create,
we have some sort of pages where there is a pamphlet for everything that we have
to include in patient history. So, I have asked them to include those questions also
in those pages, so that like any other doctor if they don't know about the climate,

they can also, like, include it in that.”
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Continuing Climate Medicine Education

One of the key recommendations regarding maintaining the fellowship knowledge was to
send fellows booster material regularly and create venues for themto get continuing
medical education (CME) credits for their participation in the fellowship as well as future
climate & health learning. CME was also a suggestion that emerged as a way to make the

fellowship more lucrative even without offering any compensation.

“For an average program in Pakistan, none of the certificate programsis less than
12 weeks because when you calculate in terms of CPE [Continuing Professional
Education] credit hours, it is equal to a semester. So that's why people look for
certificate programs which are almost a 12-week program that gives you those
credit hours. Although these are non-academic credit tasks, but then again, that is
one of the angles that you have to look for if you want mid-career and leadership

people who want to participate in this certification program.”

4.2 Outcome Evaluation
An outcome evaluation was also performed to evaluate the impact and effectiveness of

the fellowship training in changing the knowledge attitudes and practices.

4.2.1 Methods.
The outcome evaluation was based on a pre- and post-training survey, assessing the
fellowship’s short-term outcome: health impacts of climate change knowledge. The

research question that the outcome evaluation answered was:
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Is climate & health training effective for improving

physicians' knowledge of climate competent care?

Hypothesis:

HO: Climate Fellowship training has no effect in changing Knowledge, Attitudes, and
Practices among the participants.

Ha: Climate Fellowship training has an effect in changing Knowledge, Attitudes, and

Practices among the participants.

A Knowledge, Attitudes, and Practices (KAP) survey was developed to ascertain the
fellowship training’s short-term outcomes. This survey was administered at the beginning
of the fellowship before the training started (during the orientation session) and after the
training concluded (after the last, session 6). The survey instrument (appendix G)
included a total of 53 questions related to knowledge, attitudes, and practices pertaining
to climate competent care to ascertain differences in climate competent care before and
after the training. There were a total of 33 questions related to climate and health
knowledge, 12 questions related to attitudes, and 8 questions related to clinical practice.
Each of the responses was dichotomized as 1 or 0. All the correct responses were
changed to 1 and all of the incorrect responses were changed to 0. All of the responses,
including the “Yes/No/Don’t Know” option, were dichotomized as 1 for “Yes” and 0 for
“No/Don’t Know.” All of the Likert scale questions were dichotomized as 1 for any

responses 6 or above and 0 for any responses 1-5. For the “Not important/Somewhat
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important/Very Important/Not Sure” category, “Somewhat Important/Very Important”

was coded as 1 and the restas 0.

Pre and post answers were aggregated and compared for each of the survey subsections
(knowledge, attitudes, and practices) to evaluate the effectiveness of the training.
Descriptive statistics, specifically the mean, was calculated for the overall survey and
each of the KAP sub-sections. Initially, a paired t-test was planned to test the hypothesis
that the “Climate Fellowship training has no effect in changing Knowledge, Attitudes,
and Practices among the participants.” However, given the small sample size and the data
not being normally distributed, we opted for the non-parametric equivalent of a paired t-
test, the Wilcoxon signed-rank test, to assess the statistical significance between pre- and
post-training scores. Excel (Microsoft Excel, 2016) and Stata (StataCorp, 2017) were

used to analyze KAP and process evaluation survey data.

4.2.2 Results & Discussion

We reject the null hypothesis and conclude that the training was effective. There was a
mean score change of 7 for the overall KAP and a score increase of 3, 0, and 3 for
knowledge, attitudes, and practices subcategories, respectively (table 6). Overall KAP
score difference and the subcategory score differences were statistically significant, albeit
of negligible magnitude in certain cases. For instance, in the attitudes category, there was
shift from the pre-intervention distribution (range from 10 to 12 and median 11) to post-
intervention distribution where the median, 25th and 75th percentiles were all 12. It s,

therefore, why the Wilcoxon Matched-Pairs Ranks Sum test, based on ranks, picks up
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this difference as statistically significant. Further, figure 14 shows the median score

change for the overall KAP survey between pre- and post-training results. Although these

results are statistically significant, there is limited generalizability since the sample size

was very small (n=17) and stemmed from hand-picked participants.

Table 6
KAP Outcome Evaluation Survey Results
Mean Score = SD Mean Median + Statistical
Score Difference (IOR) Significanc
Category (Pre/Post) e*
Pre- Post- Pre- Post-
Trainin | Trainin Training | Training
g g
KAP 42+55 | 494 42 51 0.0003
(Overall) +7 (38,47) (46,52)
(Total: 53)
Knowledge | 27+4 30+3 +3 28 31 0.0017
(Total: 33) (24,30) (29,32)
Attitudes 11+1 11+.5 +0 11 12 0.0184
(Total: 12) (10,12) (12,12)
Practices 4+2 7+1 +3 4(3,5) 8 0.0005
(Total: 8) (7,8)

* Wilcoxon Signed Rank Test
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Figure 14
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Section 5. Project Limitations
Several limitations should be taken into consideration related to this project’s operation,
findings, and recommendations. First, as is the case for most pilot projects, there is
limited generalizability of this project’s findings. Given the small sample size (n=17 for
outcome evaluation and n=15 for focus groups) and the target population from only one
country, the applicability of results remains limited in its scope. Further, this project only
measured the short-term outcomes: changes in knowledge, attitudes, and practices related
to climate and health. Although the theory of change and the conceptual model is based
on the evidence-based WHO framework, no prospective follow-up will be conducted to
ascertain climate competent care’s actual integration. Currently, there is no structured
plan to measure and evaluate medium and long-term outcomes. Moreover, given the short
duration of the curriculum delivery, the knowledge questions for the KAP survey were
very foundational in nature, making even the limited changes in the knowledge category

difficult to be attributable to this training.

Other methodological limitations related to KAP surveys and qualitative research also
apply to this project. The KAP survey was a cross-sectional study. The outcome was
measured soon after the exposure (training); there is no way of establishing a temporal
relationship related to knowledge transfer and retention. Given that this was a cross-
sectional study, causality cannot be established either. Selection bias was also a major
limitation since the participants self-selected to apply for the fellowship. Moreover, a
small, highly skewed, self-selected sample size limited the generalizability and

confidence in this study’s results. Qualitative research-related limitations also apply to
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this project, such as the difficulty of replication, time-consuming data analysis, the
subjectivity of data analysis and interpretation process, validity, reliability, and difficulty

to explain the methodology to mainstream quantitative researchers.

Further, this model’s scalability and growth may be challenging given the virtual nature
of curriculum delivery and the unstable nature of electricity and internet services across
many of the world’s most climate-vulnerable parts, including Pakistan. Several of the
participants identified connectivity as a key challenge, for instance. Mitigation plans,
such as providing equipment to most under-resourced fellows in the future, would need to
be considered since the focus of this fellowship was and remains training physicians

representing and serving socially vulnerable and historically marginalized communities

in the Global South.
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Section 6. Project Impact

The impact is notoriously difficult to measure, especially for fields such as applied public
health (Greenhalgh etal., 2016). The complex and confounding factors make attribution
of change to a specific policy or a program particularly difficult. This project did not set
out to measure population-level impact as that was not feasible nor the intended purpose.
However, despite its short duration, the program level impact can be ascertained through
qualitative feedback gathered during the evaluation. The intended purpose of this project
was to introduce fellows to the foundational concepts of climate change and health-

related to clinical practice, climate advocacy, and climate communications.

To that end, some of the reported activities that resulted from fellows operationalizing
awareness, knowledge, and skills gained through the fellowship tenure — at the
individual and institutional policy level — include (a) integration of climate-informed
clinical practice into their daily practice; (b) medical school curriculum changes to
incorporate climate-health education as a requirement; (¢) updating patient intake forms
to incorporate climate exposures as a part of patient history taking; (d) conducting
webinars to raise awareness on health impacts of climate change; (e) conducting
workshops for clinicians (physicians and allied healthcare workers) on climate-informed
clinical practice; (f) initiating a project on developing brochures on health impacts of
climate change for community distribution; and (g) developing climate-exposure

prevention posters for patient waiting areas.
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It is critical to consider that these fellows represented historically marginalized, socially
vulnerable communities with expressed desire to contribute to their community resilience
and well-being through this training. Consequently, it is safe to assume — an assumption,
nonetheless, and a core part of this program’s theory of change — that their future work
will contribute to strengthening health systems and their communities through these

climate adaptation activities, albeit with limited scope.
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Section 7. Lessons Learned & Recommendations
7.1 Recommendations for Implementation
There are several key recommendations to consider for future iterations of this program
or those considering replicating the program to improve the effectiveness of the process
and the outcomes. Although the inaugural cohort was recruited from Pakistan, the
recommendations are intentionally broad across all categories, given their applicability to
other places and the fellowship’s global scope in the future. Some of the key

recommendations for implementation are listed below.

7.1.1 Strengthening Recruitment Efforts

One of the key principles, and a strength noted by the fellows, was the diversity and
inclusivity of the cohort. A key tenet of this fellowship was to operationalize diversity,
equity, and inclusion principles to recruit fellows representing and serving historically
marginalized, socially vulnerable communities. Despite the successful recruitment of a
diverse cohort, there remains a need for an even active effort to recruit fellows at the
intersections of several systems of oppression. For instance, the inaugural cohort
represented physicians serving in urban areas with relatively better access and resources
than rural areas. Similarly, the applicant pool was predominantly self-identified males
and more focused on professional development with a limited focus on their work’s
community-based social impact. This, in part, can be explained by the shortfalls of the
recruitment strategy, including (a) only 2-weeks of advertisement and application period;
(b) primary reliance on Aga Khan University — although several social media and

informal networks representing minority populations were also engaged. To build on the
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lessons learned from the inaugural cohort’s recruitment efforts, it is critical to diversify

institutional engagement and cast a much bigger net at the recruitment phase.

Some of the key recommendations related to recruitment efforts include (a) allowing for
amuch longer application period lasting between two to three months; (b) strategically
engaging major hospitals and universities in rural areas to disseminate the call for
applications; (c) engaging advocacy groups (LGBTQ+, refugee groups, women rights,
religious minorities, etc.) through direct outreach; and (d) continual outreach efforts by
partnering with stakeholders ranging from hospitals, medical schools, medical societies,
and their global counterparts, to effectively build name recognition and convey the value

proposition of the fellowship.

7.1.2 Extended Fellowship Duration

One of the key limitations and the challenge for the fellowship was its intense duration.
Content— including climate change and health and integrative leadership and reflection
development exercises — was overwhelmingly intense for a six-week training program.
This was also reflected in the limitations, usefulness, and meaningfulness of the outcome
evaluation component (KAP survey). Such limited time does not allow for effectively
documenting the impacts related to practice changes and knowledge transfer. Fellows
also noted their appreciation for the integrative approach to leadership and health equity
with climate-health training with the caveat that much more time was needed to digest
this information, especially if the intended purpose is to train transformational social

change agents within climate adaptation and climate action spheres.
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For future iterations or similar other programs under consideration, a minimum duration
of six months to one year is recommended depending on the resources and logistical
feasibility. This will allow participants more time and space to reflect and engage with
the Climate Competent Care framework. Moreover, this will also allow for tracking and
evaluating intended impact and changes in knowledge, attitudes, and practices more

meaningfully.

7.1.3 Integrative Curriculum Delivery

It is highly recommended to complement climate health intersection, health equity, and
social determinants of health training with leadership training. Fellows in this program
found this integrative approach, which allowed for exploring personal strengths and
applying them to climate change adaptation and advocacy in their own context, highly
useful. This integrative approach combined with an emphasis on self-reflection is
important for training critical thinkers and thought leaders in climate medicine who can
connect the dots between complex systems and think upstream to offer creative solutions
transcending the simplistic, positivist, technocratic approaches to complex human

problems.

7.1.4 Curriculum Adaptation

Some of the key suggestions related to adapting the fellowship curriculum, which are
practical when introduced in a six-month-long fellowship, include (a) introducing a final
project focused on applying the knowledge and skills learned through the fellowship,

similar to those incentivized through the Climate Equity Practice Award, that fellows will
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work on throughout their tenure and will serve as the culminating experience for the
fellowship (b) requiring fellows to write ‘climate case studies,’ similar to clinical case
reports, from their own practice and sharing those with the rest of the cohort; (¢) creating
pithy video lectures for medical students that combine climate exposure with the
pathophysiology of a health outcome and provide preventative care strategies; (d)
preparing Climate Grand Rounds that they can deliver during the discussion sessions
while opening these to the public, primarily their professional colleagues; (¢) integrating
weekly quizzes for self-assessment to gauge their learning on a continuous basis; (f)
introducing basics of policymaking, ideally, relevant to the local context; and (g) more
emphasis on sharing career options and venues such as fellowships and jobs relevant to

climate change and health.

7.1.5 Cohort-based Delivery

One of the key lessons learned and a recommendation to be shared is keeping the cohort-
based model intact the cohort-based model intact for this program or when designing
similar future programs. Fellows felt strongly about the need for a cohort-based learning
experience that an online or asynchronous learning experience cannot replace. Some of
the key reasons included (a) being able to share a space with like-minded, committed
practitioners representing diverse specialties focused on equity work; (b) building social
capital through networking, especially those with limited resources and opportunities due
to social or geographic constraints; (¢) opportunities to engage in collaborative projects
such as the Climate Equity Practice Award; and perhaps most importantly, (d) learning

from others representing communities vastly different than their own. This could be an
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even more enriching experience with multinational cohorts in the future that could allow

for cross-cultural exchange and the common urgency of tackling the climate crisis.

7.1.6 Continuing Medical Education Accreditation

Another key recommendation for future iteration is to seek accreditation proactively and
prospectively through relevant accreditation bodies for CME credits. This will allow for
additional credibility, incentivize recruitment efforts, and a synergistic professional

development benefit for those who go through the training.

7.1.7 Prospective & Outcome Evaluation

One of the most significant limitations of this program’s evaluation is its lack of
prospective follow-up. There are plans to send booster materials and follow up with
fellows at quarterly intervals to assess their engagement related to the training. However,
a structured follow-up as a part of the evaluation plan will allow better data collection to
ascertain the fellowship’s impact. Moreover, the knowledge component of the outcome
evaluation (KAP survey) was intentionally foundational level given the condensed
duration of the fellowship. Therefore, future iterations and evaluation plans should focus

on assessing the advanced levels of climate-health knowledge.

7.1.8 Extending Technical Assistance
It is critical to extend no-cost technical assistance (TA) to fellows who have gone through
the training and support their work related to climate change. In addition, providing TA

resources for fellows’ projects focused on dissemination and application of climate-health
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intersection, climate advocacy, and climate communications allows for a more conducive

and supportive environment to magnify and boost the overall impact of the fellowship.

7.2 Recommendations for Institutions

To make progress towards global health equity, the need and urgency of climate
adaptation of health systems will play an increasingly and undeniably critical role. As key
stakeholders, hospitals and medical schools have the most important role in preparing
their institutions and workforce for a changing world where increased awareness of
climate-health intersection and climate-informed care delivery will be the norm.
Therefore, medical institutions should actively implement training and professional
development activities related to climate medicine to equip their healthcare workforce to
be climate competent care providers. These training and professional development
activities can build on the precedence of other professional development, cross-cutting
medical education needs such as Trauma-Informed Care training, which has recently
gained attention and is gradually becoming a part of medical education (Dichter et al.,
2018; Levy-Carrick etal., 2019). For institutions, building on existing modalities and
climate-health-related continual medical education efforts, a modified version of the
fellowship curriculum delivered during intense, multi-day symposiums (Georgia Climate
Project, 2021; HSPH, 2020) or workshops (Rublee et al., 2021) can serve as a model to
initiate their journey towards a healthcare workforce competent in climate medicine. This
recommendation is applicable globally as well as in the United States where structural

challenges for physicians, especially those serving in under-resourced communities such
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as rural and inner cities, will only exacerbate with the climate crisis and warrant an urgent

adaptation of graduate medical education (Colbertetal., 2021).

7.3 Recommendations for Medical Education Policy Changes

Regardless of its effectiveness, the Climate Fellowship will remain limited in its scope
given the small number of people it is designed to train. Effectively advancing climate
medicine and strengthening health systems through climate adaptation strategies such as
this fellowship’s training content will require upstream policy and rule changes
pertaining to graduate medical education (GME) and continuing medical education.
These policy changes requiring certain numbers of climate medicine hours for both
medical training and CME will have a much broader impact on educating physicians on
the health impacts of climate change. Beyond this fellowship training, advocacy efforts
should focus on outreach and dissemination of fellowship materials to accreditation

governance bodies.

7.3.1 Policy Recommendations for Pakistan

In the case of Pakistan, Pakistan Medical Commission, the governing body overseeing
the accreditation and CME for medical education and training, should consider
introducing climate-health intersection and climate exposure prevention education to its
medical curriculum as well as mandated CME credits specific to climate change and

health.
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7.3.2 Policy Recommendations for the United States

In the US context, outreach efforts towards state licensing boards and CME accreditation
bodies, including the Accreditation Council for Continuing Medical Education (ACCME)
and its local affiliates, to introduce the climate CME requirements would significantly
enhance the impact of physician education on the climate-health intersection. Similarly,
building on the existing momentum as reflected in the AMA policy recommending
climate education across the medical education continuum, outreach, and advocacy
efforts, focused on requiring mandatory climate medicine education, targeted towards the
Liaison Committee on Medical Education (LCME), the medical education accreditation
body jointly sponsored by the Association of American Medical Colleges and the
American Medical Association would have a much broader impact. Moreover,
Accreditation Council for Graduate Medical Education (ACGME), a US entity charged
with accrediting graduate medical training such as residencies, internships, and
fellowships, can also serve as a stakeholder for advancing these policy changes and
integrating climate medicine competencies into post-MD education and training
(ACGME, 2021). This recommendation aligns perfectly with the mission of the newly
launched Office of Climate Change and Health Equity at the United States Department of
Health and Human Services, where part of this new office will be “to encourage doctors
to talk to their patients about protecting themselves from things like heat waves, wildfire
smoke and other air pollution” according to the White House national climate change

adviser, Gina McCarthy (Friedman, 2021).
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7.3.3 Policy Recommendations for Global Medical Education

Globally, only 15% of medical schools have incorporated climate change into the
medical curricula (Omrani et al., 2020). On the global stage, one of the most effective
strategies to integrate climate change into medical education would be outreach and
advocacy with the World Federation for Medical Education (WFME) — an independent
global body focused on global medical education and accreditation with a stated mission
“to enhance the quality of medical education worldwide” (WFME, n.d.). WFME
develops standards for medical education accreditation and recognizes medical programs
through its World Federation for Medical Education (WFME) Recognition Programme.
Similarly, WFME’s Global Standards for Quality Improvement: Continuing Professional
Development of Medical Doctors (CPD) set the global standards for continuing medical
education. Working closely with WFME to integrate climate education as one of the
standards in medical school accreditation as well as CDP could have an outsized impact
in training the global 9.8 million physicians (WHO, 2016) and many more medical
students. Regional advocacy and outreach efforts could involve a targeted outreach and
dissemination strategy focused on one of the six regional affiliates for WFME including,
AMEE: The Association for Medical Education in Europe; AMEEMR: Association for
Medical Education in the Eastern Mediterranean; AMEWPR: Association for Medical
Education in Western Pacific Region; AMSA: Association of Medical Schools in Africa;
PAFAMS: The Pan-American Federation of Associations of Medical Schools; and

SEARAME: South-East Asian Regional Association for Medical Education.
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7.3.4 Policy Recommendations for Other Stakeholder Engagement

The other key stakeholder to engage for advocacy efforts includes physician associations
throughout the globe, with outreach efforts focused on the World Medical Association
(WMA), the global confederation of medical associations representing physicians
worldwide (WMA, 2021). WMA has passed the WMA Declaration of Delhi on Health
and Climate Change which takes a strong stance in encouraging physicians to engage in
active climate advocacy at all levels (WMA, 2020). Collaborative efforts to disseminate
this call further could facilitate climate action and advocacy even further. Finally, and
perhaps the most important stakeholders are the medical students who continue to lead
the movement for climate education integration into clinical medicine (Omrani et al.,
2020; Rabin etal., 2020). Supporting student-led efforts both locally and globally such as
through the International Federation of Medical Students' Associations (IFMSA) should

also be a priority (IFMSA, 2021).
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Section 8. Public Health Practice Contributions
8.1 Global Health Equity
This program will contribute to a reduction in climate-related mortality and morbidity
and reduce health disparities among some of the most socially vulnerable communities in
the world. Climate Fellowship was the first of its kind intervention globally, providing
physicians with an opportunity to gain Climate Competent Care competencies. This
allowed participating physicians in Pakistan to learn the knowledge related to climate and
health and integrate health impacts of climate change training into their clinical practice.
Further, it also introduced them to climate advocacy at personal, systems, and societal
levels along with providing foundations of climate communications. Despite its limited
scope as a pilot project, this was an innovative, first-of-its-kind climate adaptation
strategy for strengthening global health systems. It allowed for training physicians
representing historically marginalized communities on the pressing issue of climate and
health. It equipped them with the tools to protect their communities through direct care
and advocacy. Combined, these efforts will result in progress towards global health

equity goals.

8.2 Climate Medicine

The climate medicine era has arrived. The Accreditation Council for Graduate Medical
Education identified “climate-change-medicine” as an emerging internal medicine
residency subspeciality in a 2018 report, answering the question “What residency
programs should do to prepare internal medicine residents to practice in 2035” (ACGME,

2018). Those calls for integrating, advancing, and developing climate medicine further
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have continuously grown in the past few years (Lemery etal., 2021; Sorensen & Garcia-
Trabanino, 2019; Toogood, 2019). Various models for further developing this nascent
field, climate medicine, have been proposed ranging from internal medicine subspeciality
to standalone postgraduate fellowships. This Climate Fellowship program served as one
of the pioneer projects contributing to the emerging field of climate medicine. This
project will serve as an example of climate adaptation of clinical medicine to reflect the
urgency of the climate crisis and provide a unique perspective that extends the training

model beyond just providing climate-informed clinical care.

8.3 Continuing Medical Education

The project also generated evidence to support efforts around making climate education a
core of global medical training and development such as CMEs. This project’s findings
will be disseminated broadly to CME, and medical education accreditation bodies in
Pakistan, the United States, and global entities focused on continuing medical education
to raise consciousness around integrating climate education as a key part of the physician
training continuum. Integrative climate leadership and Climate Competent Care training
can readily be used to satisfy the CME requirement in geographic areas that do not

require pre-approval for CME credits.

8.4 Climate Competent Care Framework
This project also introduced the integrative Climate Competent Care framework that
builds on existing literature and models calling for the integration of climate change into

medical education. However, it adds equal emphasis on climate advocacy and climate
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communications, in addition to climate-informed clinical care. In a rapidly changing
world, the role of advocating on behalf of those with the least sociopolitical capital by
those with the most sociopolitical capital is critical. In the context of climate medicine,
physicians can and should play an active role in advocating on behalf of their patients.
Beyond a moral imperative (Jameton, 2017) to advocate for climate action and
protections for their patients, physicians have an ethical duty for climate advocacy (Li,
1998; Luft, 2017). Climate advocacy is especially critical in the paradoxical context of
health systems providing healthcare while contributing to climate emissions — the
healthcare sector is responsible for 4.4-4.6 percent of global greenhouse gas emissions
with a quarter of those attributable to the US healthcare system (Eckelman et al., 2020)
— including air pollution which in turn contributes to millions of preventable deaths and
disease burden. Effectively communicating about climate exposures as well as climate
action to modify behaviors and engage in broader social change efforts is also a critical

skill for social change agents that the CCC framework aspires to train.

8.5 Health Systems’ Climate Adaptation

WHO released its operational framework for building climate-resilient health systems
over half a decade ago, providing a blueprint to develop targeted programming to
strengthen health systems across its building blocks. Climate Fellowship was the first of
its kind pilot project that uniquely focused on the health workforce building block and
delivered a curriculum to strengthen health systems through clinical practice
improvement. This training, connecting climate change to health, contributed to health

systems strengthening and capacity building through well-trained climate-competent
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physicians who can “effectively identify, prevent and manage health risks” related to
climate change and engage in effective climate communications and advocacy efforts to
“raising the awareness of links between climate and health with key audiences (including
but not limited to health policymakers, senior staff, the media), and in particular,
empowering affected communities to take ownership of their own response to new health

challenges” (WHO Climate Resilience, 2015).

8.6 Applied Dissertation

"I suppose it is tempting, if the only tool you have is a hammer, to treat everything as if it
were a nail,” as Abraham Maslow puts the law of the instrument (Maslow, 1966). For far
too long, public health academia has focused on research without actively translating
such research into practice (policies or programs) in a tangible way that may benefit
socially vulnerable communities. DrPH, conceived over a century ago (Abbott et al.,
1921), was supposed to shift this dynamic towards a more applied focus, similar to a
medical degree, where the projects would have focused on hands-on, applied fieldwork,
not writing unnecessarily long dissertations. However, over time, the distinction between
a DrPH and Ph.D. continued to blur, partly because of the academic leanings towards
research post-Welch-Rose Report, the foundational document for public health schools’
formation (Welch & Rose, 1915), and partly because of the law of the instrument as it
relates to predominantly research-focused public health professors. Law of the instrument
reflects the orthodoxy of focusing just on methodology — a critical component of
intellectual and professional development, especially for evidence-based decision

making, for a public health leader to be sure, but a very small component, nonetheless.
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This paradigm needs to shift, and the public health academy needs to take a capacious
approach to scholarship, especially at a time where grand statements on anti-racism and

white supremacy are a norm.

In that vein, this project, with the immense support of the committee, approached the
DrPH dissertation with an applied, community-based lens and could serve as a starting
point for an applied DrPH dissertation. It is applied because (a) it was a hands-on,
practice-based project where the primary objective was the delivery of the curriculum to
fulfill a gap in public health practice, not the research; and (b) it incorporated the majority
of the Council on Education for Public Health’s DrPH competencies (CEPH, 2016) to a
varying degree, beyond just data and analysis. Some of the specific CEPH competencies
that were a part of this project include (a) Explain qualitative, quantitative, mixed
methods and policy analysis research and evaluation methods to address health issues at
multiple (individual, group, organization, community and population) levels; (b) Design a
qualitative, quantitative, mixed methods, policy analysis or evaluation project to address
a public health issue; (c) Propose strategies for health improvement and elimination of
health inequities by organizing stakeholders, including researchers, practitioners,
community leaders and other partners; (d) Communicate public health science to diverse
stakeholders, including individuals at all levels of health literacy, for purposes of
influencing behavior and policies; (e) Integrate knowledge, approaches, methods, values
and potential contributions from multiple professions and systems in addressing public
health problems; (f) Create a strategic plan; (g) Propose strategies to promote inclusion

and equity within public health programs, policies and systems; (h) Propose human, fiscal
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and other resources to achieve a strategic goal; (i) Cultivate new resources and revenue
streams to achieve a strategic goal; (j) Integrate knowledge of cultural values and
practices in the design of public health policies and programs; (k) Integrate scientific
information, legal and regulatory approaches, ethical frameworks and varied stakeholder
interests in policy development and analysis; (I)Assess an audience’s knowledge and
learning needs; (m) Deliver training or educational experiences that promote learning in
academic, organizational or community settings; and (n) Use best practice modalities in

pedagogical practices

93



Section 9. Conclusion
The world has reached a critical juncture, with climate crisis being the defining issue of
our times, disproportionately impacting the most socially vulnerable and historically
marginalized populations. According to the latest IPCC findings, even with the unlikely —
given the global governance failure — best-case scenario, there is an urgent need for
climate adaptation of our societies and our way of life. As always is the case,
monumental global challenges call for rethinking and reimagining our approaches to our
work in public health — especially with the colossal failure of global public health
governance and infrastructure in tackling the COVID-19 pandemic (Maxmen, 2021)and
the parallels and challenges the two crises share (Manzanedo & Manning, 2020; Mosley,
2020). Climate change only further exacerbates existing global health inequities leading
to preventable morbidity and mortality. The current moment calls for transcending the
instinctive academic status quo of ‘more research is needed’ and conducting research for
the sake of research as part of the academic-industrial complex without actual translation

for the betterment of communities.

In the context of climate change and public health, plenty of evidence shows the negative
health impacts of climate change and calls for developing strategies to mitigate such
negative impacts continue to grow. Nevertheless, despite this urgency, translating
existing evidence into programs, policies, and interventions have been slow. Climate
adaptation of health systemsis one such area. This program operationalized WHO’s
framework for climate-resilient health systems by developing an intervention training

physician in Pakistan, one of the most climate-vulnerable countries globally, on health
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impacts of climate change. This was the first of its kind program globally, particularly
focused on physicians in the Global South to the best of our knowledge. It provided the
participants with an opportunity to develop foundational understanding and familiarizing
them with the concepts of climate-informed clinical care, climate advocacy, and climate
communications, leapfrogging the usual diffusion of innovation stages on the emerging
field of climate medicine. Evaluation results suggested this was a unique opportunity for
fellows to learn about the climate-health intersection, gain skills and resources related to
climate & health, climate advocacy, and climate communications, and generating social

capital.

Through this project, participants were directly, positively impacted, and a social need
related to climate adaptation of health systems was fulfilled by training Global South
physicians serving some of the most socially vulnerable communities. The other key
strength of this project was a focus on endogenous development that allowed them to be
self-sufficient and competent in the Climate Competent Care framework and capable of
sharing that knowledge among their peers. This program provided one way of
approaching climate adaptation of health systems and provided a blueprint for other

similar programming to be rapidly developed and implemented.

No more research is needed. People of color across the globe bear the brunt of climate
injustices as much of academia stays focused on Ivory Tower intellectual curiosities and
narrowly defining scholarship. Certainly imperfect — much like any other research project

—and with much room for improvement, this project focused on delivering benefits of
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science to those most impacted by selecting fellows committed to serving their
communities through the application of knowledge. Academic orthodoxy rooted in the
“publish or perish” mentality will continue to resist different approaches to scholarly
impact, especially applied scholarship that is not grounded in narrowly defined positivist
approaches. Scholars and practitioners in public health should consider actively
translating their own or existing knowledge into practice through programs and policies
since we no longer afford to just publish papers as the world burns around us both
literally and figuratively. If it is to survive and retain its credibility, the very important
task ahead of public health as a field — especially the public health academy — is to
recast this defining juncture of the climate crisis and COVID-19 pandemic in the
Anthropocene as the one of action and reimagination towards an equitable world. The
climate crisis is monumental, but so is our resolve and ingenuity. However, overcoming
the climate crisis and adapting our global society to the changing climate will require an
entirely different approach across sectors — academia, government, and industry — to
rethink contemporary structures of what we value, resisting the naive temptation of
research’s imagined objectivity and impact, getting comfortable with our discomfort, and

enormous intellectual humility. We can do this.
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Appendices

Area of curriculum
development Examples

Preclinical physical diagnosis e Incorporate patient’s environmental history.

Preclinical sciences ¢ Incorporate relevant climate change content into
cardiopulmonary, microbiology, and other courses.

¢ Integrate environmental vulnerabilities into social determinants
of health curriculum.

Clerkships (pediatrics, * Work with clerkship directors to include climate change content,
family medicine, emergency ~ communication skills, and patient education approaches.
medicine, infectious disease)

e R f:iﬁl':all'i;s'ﬁ'éa . 65i A
o Offer electives.
* Create practicum and research opportunities.

¢ Create environmental health fellowships with a concentration
on health effects of climate change.

¢ Use websites presenting postcurricular models of educational
resources such as MedEdPORTAL.

Advocacy * Liaise with affiliated hospital to explore green energy and
related initiatives.

¢ |dentify and liaise with social justice clubs and tracks.
¢ Create and mobilize student groups.

¢ Use advocacy talking point resources, such as EcoAmerica’s
Climate for Health talking points.*°
Faculty development o Offer training to junior faculty.
* |dentify/create continuing medical education for faculty.

* Work with chair/administrators to create engagement incentives

for faculty.
Patient/public ¢ Discuss communication techniques with learners using available
communication models.

* Engage learners to design and implement research projects
aimed at developing best practices at the point of care and
when communicating with other stakeholders.

National and international e Liaise with, and provide similar opportunities for trainees to

learning communities connect with, groups that transcend traditional professional and
geographic silos, such as Columbia University Mailman School
of Public Health Global Consortium on Climate and Health
Education®' and the UK Center for Sustainable Healthcare
Network on Sustainable Healthcare Education.*?
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Appendix B. Logic Model
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Appendix C. Fellowship Recruitment Flyer

%

7
4
Are you a Physician Leader

-P};} interested in Climate Medicine?
: )

Climate & Health Equity
Practice Fellowship

-. \ Join the Inaugural Cohort of this
\_J Innovative International Fellowship!

Fellowship Benefits [:] Eligibility Criteria
+ Health Impacts of Climate * Licensed & Practicing f

Change Training to Physician in Pakistan

Strengthen Your Clinical * Able & willing to

Practice participate in training and
+ Cutting-edge Preventative optional evaluation

Care Training in Health activities,

Equity « Early-mid career
+ Climate Advocacy & Physicians representing

Communications Training historically ma rgina.l e

* Leadership Development e

+ Certification of Completion
encouraged to apply.

Application Materials Fellowship Activities /=
. * Participation in Orientation
* Few Short Questions

* Your CV
* No References Required

& 6 Training Sessions
(Virtual - over Zoom)
¢ Optional Fellowship

Ready? Click below to Apply! Evaluation Activities:
i « 3 Brief Surveys + 1 Focus Group
Application Portal Ay + %200 for your participation in
’

evaluation activities.

WASHINGTON
UNIVERSITY

Ans Irfan, MD, EdD, MPH WASHINGTOMN, DC
Email: ansirfan@gwu.edu ® PublicHealthSociety.org

Contact Information f - B s THE GE ORGE
v © B2

Fellowship Director

113



Appendix D. Institutional Review Board Approval Notification

THE GEORGE WASHINGTON UNIVERSITY
WASHINGTON, DC

Date: Aprl 14, 2021
To: Eugene Migliaccio, DrPH
From: The George Washington University Committee on Human Research,
Institutional Review Board (IRB), FWAQQD05945
Subject: IRB# NCR213430, "Advancing Culture of Health & Health Systems Strengthening
Hirough Climate Adaptive Social Entreprencurship: Social Impact Case Study for
Climate Competent Care "
Sponsor: Consortium of Universities for (Global Health, Robert Wood Johnson Foundation

Risk Level: Not Greater than Minimal Risk under 45 CFR 46 / 21 CFR 56
Status: Open

IRB Approval Date: 04142021

The George Washington University s Institutional Eeview Board Tully approved the above referenced
study via expedited review procedure under Category 7: Research on individual or group charactenstics
or behavior (including, but not limited to, research on perception, cognition, motivation, identity,
languape, communication, cultural beliefs or practices, and social behavior) or research employing
survey, interview, oral history, focus group, program evaluation, human factors evaluation, or quality
assurance methodologies of 45 CFR 46.110. This approval is limited to the activities described in the
approved IRB Application. Modifications may not be initiated without prior IRB review and approval
except where necessary (o eliminate apparent immediate hazards to human participants.

This protocol has been approved for a maximum number of 20 subjects to be enrolled under the
auspices of George Washington University. If vou wish to increase enrollment beyond this number, vou
must submit a modification request o the IRB and obtain approval before exceeding this number.

WOD Minimal Risk: The IRB has determined that a waiver of the subjects” signature as documentation
of consent for STUDY POPULATION is justified under 45 CFR 46117 (c2) based on the following
critena:
I.  The research presents no more than Minimal Risk to subjects.
2. The research involves no procedures for which written consent is normally required outside of
the research context.
3. The investigator will provide a written statement regarding the research that embodies the
elements of consent.

Refer to posted OHR guidance for requirements regarding in-person research interactions during the
COVID-19 pandemic.

In conducting this study, you are required to follow the requirements in “INVESTIGATOR GUIDANCE:
Investigator Obligations (HREP-B00).”

If you have any questions, please do not hesitate to contact the Office of Human Research either by email
at phrirhigwu.edu or via phone at 202-994-2715.

[ Submission Components Approved |
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THE GEORGE WASHINGTON UNIVERSITY
WASHINGTON, DC

Document Type Version Date Approved

Submission-Initial Review Version 1.0 04/14/2021
Submission Packet

Consent Form-Consent Form - | Viersion 1.3 04/14/2021

(Climate & Health Equity
Practice Fellowship.¥1.1

Document-Climate Education | Version 1.0 04/14/2021
Phvsician KAP Suivey

Document-Climate Education | Version 1.0 04/14/2021
Physician Process Evaluation

[Burvey

Document-Climate Education | Version 1.0 04/14/2021

Cualitative Focus Groups

Y eruisn nember refers in the | K% imioraal vordes nember sad may s reflec versss sumbon awd by ihe sponsar
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Appendix E. Process Evaluation Survey
Please rate the following for session 1
1. How would you rate the overall quality of your fellowship training?

Very Poor 1-5 Excellent (Likert scale)

2. How well the training met your expectations?

Not at all met expectations, 1-5 Exceeded Expectations (Likert scale)

3. Please rate the overall quality for Session 1

Excellent Good Fair Poor Very

Poor

Quality of instruction

Quality of Zoom

discussion session

Accessibility of materials

Usefulness to your clinical

work
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4. Please rate the overall quality for Session 2

Excellent Good Fair Poor Very
Poor
Quality of instruction
Quality of Zoom
discussion session
Accessibility of materials
Usefulness to your clinical
work
5. Please rate the overall quality for Session 3
Excellent Good Fair Poor Very
Poor

Quality of instruction

Quality of Zoom

discussion session

Accessibility of materials
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Usefulness to your clinical

work

6. Please rate the overall quality for Session 4

Excellent Good Fair Poor Very
Poor
Quality of instruction
Quality of Zoom discussion
session
Accessibility of materials
Usefulness to your clinical
work
7. Please rate the overall quality for Session 5
Excellent Good Fair Poor Very
Poor

Quality of instruction
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Quality of Zoom

discussion session

Accessibility of materials

Usefulness to your clinical

work

8. Please rate the overall quality for Session 6

Excellent Good Fair Poor Very

Poor

Quality of instruction

Quality of Zoom

discussion session

Accessibility of materials

Usefulness to your clinical

work

9. How effective do you think the fellowship was in training you to be more
knowledgeable on the health impacts of climate change?

Notat all 1-5 a great deal
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10. How much did you learn about the health impacts of climate change through this
training?

None atall 1-5 a great deal

11.1 found this training to be useful for my clinical practice? Do you:
(1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5)

Strongly agree.

12.Did you find the training to be useful for your professional development?

Notat all helpful 1-5 Extremely helpful

13. How useful was this training to help you understand climate and health
intersections?

Notat all useful 1-5 Extremely useful

14. How empowered do you feel about integrating climate change into your clinical
practice?

Notat all empowered 1-5 Extremely empowered

15.How likely are you to integrate climate education into your clinical practice?

Not at all likely 1-5 Extremely likely

16. How likely are you to recommend this training to other physicians?
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Not at all likely 1-5 Extremely likely

17.How likely are you to use this training in your daily clinical practice?

Not at all likely 1-5 Extremely likely

18.How likely are you to engage in climate advocate on behalf of your patients due
to this training?

Not at all likely 1-5 Extremely likely

19. How motivated do you feel about engaging in climate change action as a result of
this training?

Not at all motivated 1-5 Extremely motivated

20. Would you have preferred an asynchronous online course over this training?

Yes/No

21.How likely is it that you would have attended this training if no stipend was
provided?

Not at all likely 1-5 Extremely likely

22.Did you face any barriers in attending this training? (E.g., personal, professional)

Yes/no
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23.

24.

25.

26.

27.

Thinking about your experience as a participant, do you think this intervention
can be implemented at a larger scale such as nationwide?
(1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5)

Strongly agree.

Thinking about your experience as a participant, do you think this fellowship
training should be implemented in your entire institution?

(1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5)
Strongly agree.

Thinking about your experience as a participant, do you think this training can be
implemented at your workplace?

(1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5)

Strongly agree.

Thinking about your experience as a participant, do you think this fellowship
training can conveniently be included in medical school training?
(1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5)

Strongly agree.

Thinking about your experience as a participant, do you think this training should
be required for all physicians
(1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5)

Strongly agree.
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28.Do you think other physicians in your network can benefit from this?
(1) Strongly disagree; (2) Disagree; (3) Neither agree nor disagree; (4) Agree; (5)

Strongly agree.
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Appendix F. Qualitative Focus Group Process Evaluation Questions using the RE-

AIM Evaluation Framework

Opening Question

e How was your overall fellowship experience?
Reach
e How did you hear about the Climate Fellowship?
o Probe: through AKU, flyer, friends, relatives
e Whatmade you interested in joining the Climate Fellowship? (e.g., what
information attracted you to the program)
o Prompts: Cohort? Novelty? GW? Online?
e Whatdid you think the Climate Fellowship could help you accomplish?
o Probe: Improve overall clinical practice, patient management, professional
development, etc.
e Whatdo you think are the best ways to tell people about the Climate Fellowship?
o Probe: Community flyers, colleague referrals, phone calls, email, etc.
e Where else can we advertise the Climate Fellowship?
o Prompts: What should be included in the (type)? e.g., how should a
physician be notified? What should be on flyers?

Effectiveness:

e Whatare some of the ways Climate Fellowship has had a positive impact on your
life?

e Please share any ways the Climate Fellowship had a negative impact on your life.
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e Do you feel competent about climate and health knowledge? Why or why not?
Adoption
e Do you think this fellowship could be scaled up/expanded? Why or why not?
o Probe: What are some of the barriers and opportunities to scalingup?
e Whatare the strengths & weaknesses of this fellowship, in your opinion?
e Whatare the things that can be improved in this training program to make it more
effective?
e Climate Fellowship training was led by me. Who do you think should lead the
Climate Fellowship training in the future?
o Probe: Local instructor? Peer? Other suggestions?

Implementation

e What parts of the program helped you stay involved from the beginning to the end
of Climate Fellowship the most?

o Probe: Cohort? Lectures? Activities? Structure? Duration of class? The
number of meeting sessions? Location. Can you provide a few details as to
why you feel this way?

e Whatchanges to the program could have helped you stay more involved in
Climate Fellowship for the full duration?

o Probe: Cohort? Lectures? Activities? Structure? Duration of class? The
number of meeting sessions? Location. Can you provide a few details as to
why you feel this way?

e C(Climate Fellowship was delivered over a 6 weeks period, as you know. How do

you think Climate Fellowship should be delivered in the future?
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e How often should the class meet? For how long? In-person, continue via web
conference?
e Would you recommend this fellowship to other physicians? Why or why not?
e Would you have preferred an online course instead? Why or why not?
e Whatbarriers did you encounter while attending this fellowship training? Please
explain.
e What suggestions do you have for us to improve the quality, delivery,
recruitment, or any other components of this fellowship?
e How did you feel about the cost of participating in the Climate Fellowship?
(Time, etc.)
Maintenance
e Now that Climate Fellowship is over, what, if anything, are you doing to integrate
climate knowledge into your clinical practice?
e Now that Climate Fellowship is over, what challenges, if any, have you faced in
integrating climate knowledge into your clinical practice?
e Obviously, you all are here, but in your view, is this training needed, how badly?
Wrap-up

e I[sthere anything else you would like to share with the research team at this time?
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Appendix G. Knowledge, Attitudes and Practices (KAP) Survey

Knowledge Questions

1. Is climate change caused by human activity?
Yes/No
2. What causes climate change?
Fossil fuel use
3. What causes climate change?
Deforestation
4. What causes climate change?
Transportation
5. What causes climate change?
Natural Causes
6. What causes climate change?
Electricity generation
7. What causes climate change?
Livestock farming
8. Is climate change causing extreme weather events?
yes/no/not sure
9. Which of the following are associated with climate change?
Heatwaves
10. Which of the following are associated with climate change?
Flooding

11. Which of the following are associated with climate change?
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Hurricanes

12. Which of the following are associated with climate change?
Droughts

13. Which of the following are associated with climate change?
Heavy rainfall

14. Which of the following are associated with climate change?
Dust Storms

15. Which of the following are associated with climate change?
Wildfires

16. Which of the following are associated with climate change?
Sea-level Rise

17. Which of the following are associated with climate change?
Landslides

18. Which of the following are associated with climate change?
Changing weather patterns

19. Which of the following are associated with climate change?
Erosion along the coast

20.Is climate change affecting your community?
Yes/No/Don’t Know

21.1s climate change affecting your patient population?
Yes/No/Don’t Know

22.Does climate change affect human health?

True/False
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23. Are water-borne diseases associated with climate change?
Yes/No/Don’t Know

24. Are vector-borne diseases associated with climate change?
Yes/No/Don’t Know

25.1s asthma associated with climate change?
Yes/No/Don’t Know

26. Are allergies associated with climate change?
Yes/No/Don’t Know

27. Are mental health disorders such as depression/anxiety associated with climate
change?
Yes/No/Don’t Know

28.Is malnutrition associated with climate change?
Yes/No/Don’t Know

29.How relevant is climate change knowledge to clinical practice for a physician?
Not at all relevant 1-10 Very relevant

30. Are pregnant women at higher risk of mortality and morbidity due to climate
change?
Yes/No

31.Does climate change increase the risk of mortality and morbidity among the
elderly patient population?
Yes/No

32.Does climate change exacerbate the symptoms of neurological conditions such as

dementia, Alzheimer's disease (AD), and Parkinson's Disease (PD)?
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Yes/No/Not Sure
33.How likely do you think it is that climate change affects prescription medications’

pharmacokinetics?

Notat all likely 1-10 Very likely

Attitude Questions

34. Scientists believe that it is important to integrate climate knowledge into clinical
practice. Do you:
Agree/Neutral (Not Sure)/Disagree

35.How willing are you to incorporate climate knowledge into your clinical practice?
(Very=1 point)
Very/Indifferent/Not at all

36.How important is it for you to include climate change knowledge in your clinical
practice?
Not importantatall 1-10 Very important

37.To reduce population health inequities, how useful do you think it is to include
climate change knowledge in your clinical practice?
Useless 1-10 Very Useful

38.How easy do you think it is to integrate climate knowledge into your clinical
practice?
Very Easy/Modestly Easy/Not Easy at All

39.How confident do you feel about educating your patients about climate

exposures?
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Not at all confident 1-10 Very confident

40.How important do you think it is to talk to your patients about heat exposure?
Not important/Somewhat important/Very Important/Not Sure

41.How important do you think it is to talk to pregnant patients about air pollution?
Not important/Somewhat important/Very Important/Not Sure

42.How important do you think it is to talk to your patients about vector-borne
diseases during monsoon?
Not important/Somewhat important/Very Important/Not Sure

43.How important do you think it is to educate your patients about heat exposure?
Not important/Somewhat important/Very Important/Not Sure

44.Do you think physicians have a role to play in mitigating climate change?
Yes/No/Not Sure

45.How difficult s it for you to find information on the health impacts of climate
change?

Very difficult/Neutral/Not at all difficult.

Practices Questions

46.Over the last 2 weeks, did you make an effort to integrate climate change
knowledge into your clinical practice?
Yes/No

47.0ver the last month, have you ever used climate knowledge in providing
preventative care to your patients?

Yes/No
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48.Did you ask any of your patients about heat exposure over the past 2 weeks?
Yes/No

49.Over the past 2 weeks, have you asked any of your patients about their risk of
water-borne disease exposure?
Yes/No

50.Over the past 2 weeks, have you asked any of your patients about their risk of air
pollution exposure?
Yes/No

51.Over the last 2 weeks, have you written anything related to climate exposures in
any of your patient notes?
Yes/No

52.Over the last 2 weeks, have you discussed the health impacts of climate change
with anyone at your workplace?
Yes/No

53. Over the past 2 weeks, have you looked up any literature related to climate and
health?

Yes/No
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