Gastroenterology climate action
opportunities via education,
empowerment of trainees and research
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Climate change poses significant threats to
our planet’s ecosystems, public health and
current and future well-being.! Several
professional  gastroenterology  society
guidelines and position statements high-
light the importance of education and
research in mitigating the detrimental
consequences of the climate crisis on
digestive health.”™ In addition, trainees
and early career gastroenterologists, being
the future of our specialty, are in unique
and important positions to make a posi-
tive and lasting impact on sustainability
efforts related to climate change, and the
health of our patients, communities and
planet. We highlight in this commentary
relevant opportunities related to educa-
tion, empowerment of trainees and the
multitude of research areas to support and
pursue. This is the final of a nine-
commentary series published by Gut that
provides a primer on climate change and
gastrointestinal (GI) health.’

EDUCATION BENEFICIARIES AND
IMPLEMENTATION OF EDUCATIONAL
EFFORTS

The clear recipients of a broad-based
educational effort are the patients,
trainees and gastroenterology providers
(gastroenterologists, GI nurses)
(figure 1). In terms of patient educa-
tion, there are several resources that are
already being provided by GI societies
to their members, but these are disease-
specific or general GI health resources.
Such existing resources could easily
be expanded to build on a wide range
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of available resources on ‘climate and
health patient education’ that are cata-
logued by Healthcare Without Harm®
and the Medical Society Consortium
on Climate & Health,” including the
impact of global warming on our food
supply and the relationship of air
quality to health.

Education to GI fellows and GI nurses
can be provided by their respective
professional organisations, for example,
in the form of society symposia spon-
sored by their trainee committee or the
creation of curricular materials for use
locally. Currently, the accrediting body
of graduate medical education in the
USA, Accreditation Council for Graduate

Medical Education and the American
Board of Internal Medicine, have no
requirements of teaching climate change
outside of the normal teaching of envi-
ronmental toxin exposure as relates to the
pathophysiology and management of such
exposure. Notably, several institutions are
integrating the topic of climate and health
into resident education,® * which can be
extended into adult and paediatric GI
fellowship training. The tide could quickly
change should accreditation bodies make
this a requirement.

Education for GI providers can take
place via multiple venues presented by
GI societies, and publications that can
provide specific guidelines or best prac-
tice approaches. For example, many GI
providers are not sure what are the best
climate-friendly approaches they can
undertake in their endoscopy practice,
but guidance with specific approaches
and recommended tools are becoming
available.'’ "' Health systems and hospital
accreditation bodies can also play critical
roles in providing guidance and expecta-
tions. For health systems, we envisage that
this will become widespread in the next
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Climate change-related education beneficiaries and facilitators of the educational

implementation efforts, with advocacy playing a critical supportive role. Advocacy by providers,
trainees and patients would be directed to policy-makers and government bodies, and potentially
the public. The three beneficiaries of education are patients, trainees and providers. The facilitators
of the educational implementation efforts are listed in the outer circle. Regulatory agencies include
accreditation and governmental bodies. Climate foundations include non-profit organisations

such as Healthcare Without Harm, Practice Greenhealth and My Green Doctor. Although the

figure focuses on Gl societies, the paradigm shown in this figure may be applied to other medical

specialties and subspecialties. Gl, gastrointestinal.
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few years as naming and empowering of
sustainability officers in health systems
continues to grow. !>

EMPOWERMENT OF TRAINEES
Although education is intimately linked
with trainees, we specifically highlight the
empowerment of trainees and early career
gastroenterologists because they are moti-
vated and recognise that their generation
have the most at stake. Several GI societies
have within their committee structure a
‘Trainee and Early Career Committee’.
This committee can play a critical role
in guiding their GI society to pay close
attention to sustainability efforts and to
impact the other traditional committees
that pertain to clinical practice, educa-
tion, research, industry collaborations
and advocacy by taking active measures
related to sustainability efforts and imple-
menting specific strategic goals that have
been approved* but not actively pursued.
Predictably, success is likely within reach.
For example, empowering medical
students is already taking place in Canada,
and the integration of planetary health
education into the curriculum has been
driven in large part by the students,”” '*
an approach that can be equally successful
in fellowship programmes driven by GI
fellows and in GI practices driven by early
career gastroenterologists. This can be
coupled with educating the educators (in
this case fellowship programme directors,
division chiefs and accreditation bodies),
which is similarly important. Examples
of efforts that may be driven by trainees
and early career gastroenterologists are
summarised in online supplemental table
1. Furthermore, trainees, providers and
their patients, coupled with entities they
interface with (eg, GI societies, health
systems, regulatory agencies), can collec-
tively also play a critical role in shaping
policy and helping create resources via
advocacy (figure 1).

RESEARCH AREAS

The research areas involving GI health
and disease perspectives cover the entire
translational research spectrum of basic
biomedical; translation to humans; and
translation to patients, practices and
communities. This is predicated on
intervening to disrupt the vicious feed-
forward cycle of climate change that
negatively impacts human health which,
in turn, increases the demand and utili-
sation of healthcare systems and conse-
quently worsens the detrimental effects of
climate change." The research areas that
are in immediate need for discovery and
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Figure 2 Research areas, enabling technologies and shared values that advance Gl health
research to sustainably combat the climate crisis. These categories are listed in order, starting with
the outer serrated circle then moving to the inner circles (see also key in the right lower portion
of the figure). The Gl-related research areas in need of targeting are broad and are directed at
greening endoscopy, clinical practice, food and nutrition, microplastics, Gl infections, gut—brain
disorders, liver disease and pancreatic disorders that are exacerbated or precipitated by stress
that is tightly linked with climate change. These research areas are enabled by a variety of tools
such as robotics and sensors (mobile health), artificial intelligence, nanotechnology, informatics
and manipulation of the microbiome. The shared values and principles to achieve planetary health
include having a well-trained workforce that promotes health equity and is prepared to prevent
and treat human disease that is compounded by the climate crisis. Gl, gastrointestinal.

innovation and ripe for the picking are
displayed in figure 2 (outer serrated circle,
although this list can be readily expanded).
These research areas are enabled by several
technologies that, in turn, are also wide-
open additional research opportunities,
including robotics and sensors (mobile
health), artificial intelligence, nanotech-
nology, informatics and manipulation of
the microbiome.

Examples of research opportuni-
ties include elucidating evidence-based
approaches to limit the environmental
impact of endoscopy, particularly as related
to reduce/reuse/recycle programmes given
the resource-intensive nature of endos-
copy.'” For this, working with industry
partners is clearly needed.* ' Studies
pertaining to clinical practice outcomes
from disease prevention, access to care
(eg, telehealth, use of sensors, drones)
and cost-effectiveness be it GI, liver and
pancreas disorders are needed. In addi-
tion, further understanding of the impact
of climate change on GI infections, given
what appears to be differences in bacterial
and viral infections'® is warranted. The

importance of stress and the gut-brain axis
in precipitating or exacerbating GI (and
non-GI) disorders cannot be overstated.'”
In addition, there is a major knowledge gap
in our understanding of the health hazards
of microplastics and nanoplastics that we
ingest from food and beverages.'® Indeed,
microplastics can be readily detected in
human stool,” and humans may ingest
0.1-5 g of microplastics weekly through
several sources.’’ Normal intestine, or
impaired intestinal barrier in patients with
inflammatory bowel disease, may experi-
ence uptake and retention of microplastics
from stool as noted by their detection in
liver tissue of patients with cirrhosis.*'

FUNDING OPPORTUNITIES

Research support requires funding that
may be sought from local (eg, health
system, medical school, university), state or
national government, foundations (diges-
tive and non-digestive health focused),
industry or philanthropy sources. Several
potential funding sources are summarised
in online supplemental table 2. For the

2220

Shaukat A, et al. Gut December 2023 Vol 72 No 12



listed digestive health GI societies, there
are no directed funding opportunities that
are specific to a climate change related
project. This is an important area that
industry can support in their specific
disease areas or intervention category such
as endoscopy by supporting GI society
grants, as many of them do, for specific
GI diseases.

Most of the GI society grants are not
earmarked to specific subject areas, and
currently none are climate change focused
grants. However, climate change grants,
like any other investigator-initiated grant,
will be reviewed competitively, so it is
an excellent opportunity for trainees to
consider if they are interested in research
training and a climate change topic related
to GI health. Similarly, the National Insti-
tutes of Health has several career devel-
opment investigator-initiated funding
opportunities to support such research
efforts. Potential projects may also be
proposed by GI practices (ie, not neces-
sarily based in an academic setting per se)
to funding agencies for projects such as
developing or testing ‘green endoscopy’
or ‘green practice’ approaches. For such
projects, it may be helpful to include in
the grant proposal an academic investi-
gator with content expertise or access to
research infrastructure that may not be
available in a GI practice setting. Another
funding source is philanthropy from
which giving to climate change mitigation
efforts has increased 25% (between 2020
and 2021), which is three times faster than
overall philanthropic giving.**

SUMMARY

Several of the elements highlighted here,
as do the remaining commentary series
articles,” apply not only to sustainability
of GlI-centric mitigation of climate change
detrimental effects, but also to efforts
that may be undertaken by other medical
specialties and subspecialties. There are
numerous opportunities in gastroenter-
ology climate action to be an educator,
trainer, researcher, advocate or any combi-
nation of the four. The laboratory, where
we can carry out our research projects and
testing of hypotheses to advance discovery
and innovation in climate change mitiga-
tion and sustainability efforts, can be the
hospital, clinic, endoscopy unit, ‘wet’ or
‘dry’ research laboratory we work at, or a
community location we serve. As US past
president Barack Obama highlighted in his
2016 State of the Union address “We are
the first generation to feel the impact of

climate change and the last to be able to
do anything about it’. The opportunities
to make an impactful advance to plane-
tary health are boundless and need to be
pursued and addressed urgently.
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