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Abstract: Climate Change is the most serious planetary emergency of our time. Carbon emissions
secondary to the healthcare industry account for about ten percent of all emissions in the United
States. Health professionals, therefore, need to understand how they can make a difference in their
profession, by understanding the health-related impacts of climate change and the importance of
healthcare sustainability. An 8-week telementoring Climate Change Healthcare Sustainability
ECHO series was developed to educate healthcare professionals in these topics such as the health-
related effects of climate change, healthcare sustainability, quality healthcare and carbon accounting.
A total of 376 participants from throughout the US and 16 other countries- completed this 8-week
series and received no-cost continuing medical education credits. The evaluation consisted of pre
and post Zoom polls, weekly post-session surveys and the registration demographics. Participants
were primarily physicians and public health professionals who significantly improved their
knowledge and communication skills after the course as compared to starting the training.

Keywords: climate change; healthcare sustainability; carbon emissions; planetary health;
telementoring; decarbonization

Introduction:

Most credible scientists around the globe consider climate change to be the planet’s greatest
threat [1]. Extreme heat and air pollution alone cost millions of lives each year, while extreme
weather events continue to increase in frequency and severity [2—4]

The last eight years represent the hottest years on record since the pre-industrial revolution [5].

The leading global professional organizations for physicians, nursing and public health have
declared the climate crisis to be a public health emergency [6]. Additionally, most medical societies
have recommended, or even mandated, the development of curricula to train their learners [7].

The healthcare sector is one of parts of today’s society contributing to carbon emissions around
the globe contributing to the warming planet. In the United States specifically, approximately ten
percent of total carbon emissions are a byproduct of the healthcare industry [8]. Education in
healthcare sustainability, therefore, is critically important for health professionals given this
planetary health crisis.
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Project ECHO developed an eight-week telementoring Healthcare Sustainability ECHO series
with the goal of increasing health professionals’ knowledge, self-efficacy, and communication skills
in order to teach their patients and community members the importance of decarbonization.

Materials and Methods

The ECHO Model

Project ECHO began in 2003 to provide just-in-time knowledge to rural health professionals.
This model was proven to increase the capacity of health professionals working to provide better care
to their patients and communities where they live [9]. Project ECHO is a synchronous telementoring
learning program that freely shares up-to-date best practices information, using case-based learning
with the goal of improving lives around the world [10]. This year, the ECHO model was used over
four million times in 48 U.S. states and in over 195 countries to address urgent public health
challenges, such as substance use disorder, chronic pain, diabetes, climate change and autism [10,11].

Climate Change and Human Health ECHO- Healthcare Sustainability Series

The Healthcare Sustainability ECHO series consisted of weekly one-hour live virtual
telementoring sessions conducted over eight weeks. The only exception was the final (eighth session),
which was 90 minutes long.

See Table 1.

Table 1. Climate Change ECHO: Healthcare Sustainability Series Curriculum.

Date Title

1-Feb Health-Related Effects of the Climate Crisis

8-Feb Healthcare Decarbonization: How Health Professionals Can Affect Change at the Workplace

22-Feb Healthcare Sustainability and Quality Clinical Care

1-Mar The Road to Zero: Climate Goals, Measures, Reporting

8-Mar Climate Change Communication: How Health Professionals Can Affect Change at their Work Place — with live simulated case

15-Mar Climate Change, Community Health, and Health Equity

22-Mar Panel: Clinicians as Advocates for Climate Action and Policy Change (90 min)

The weekly sessions were open to all health professionals, including physicians, nurses, public
health professionals, and community health workers. Six of the eight sessions consisted of two brief
(15-25 minute) evidence-based didactic lectures, including moderated question and answer sessions.
One of the sessions included a simulated case. The last session was a 90-minute panel discussion
including presentations by health professionals who participate in a variety of climate-related non-
profit organizations. Project ECHO'’s dedicated librarian entered evidence-based journal articles and
other pertinent resources into the online platform chat box that the subject matter experts discussed
during the session presentations. Course presentation slides, video recordings, and digital librarian
resources were also made available each week to the participants on the Project ECHO CCHH
webpage. A total of 8 1/2 hours of no-cost continuing education units (CEU) were offered to each
participant and CEUs could be collected at individual sessions. Course participants also received a
certificate of completion if they attended at least seventy-five percent of the sessions (six out of eight)
in the series.

Attendance and Registration

Participants registered prior to the program via an online survey (Zoom) and provided
demographic information (gender, age, race/ethnicity, location, and scope of practice). Attendance
data were tracked using reports generated by the Zoom platform. Unique attendees were defined as
people who attended at least once and for at least 10 minutes. Registration and attendance data were
linked together using name and email.
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Zoom Poll

Zoom polling was used at the first and last session to measure the participants immediate pre
and post responses to their self-efficacy and knowledge. The two questions were:

1. “Please choose your level of agreement with the following statement: I understand ways to
reduce greenhouse gas emissions in the healthcare sector”.

2. "Please choose your level of confidence for the following statement: I am confident that I can
take effective action(s) that support reducing greenhouse gas emissions in my workplace”.

Response options ranged from strongly agree to strongly disagree for level of understanding,
and completely confident to not confident for level of self-efficacy.

Post-Session Evaluation

During the last 10 minutes of each session, participants were invited to complete a post-session
evaluation survey, which was linked to their acquisition of CEUs. The evaluation questions included
whether the objectives of the course were met, whether the content was evidence-based, and if
participants were able to ask questions to the course facilitators during the session. Additionally,
participants were asked if they are likely to use the knowledge they obtained, and if they felt they
were better able to communicate after the training. The options for responding to these evaluation
questions ranged from strongly agree to strongly disagree. Lastly, participants were asked what
changes they might consider making to their practice after the training. These responses were
grouped into broad categories (e.g., improve my health education techniques; increase my climate
change education to my patients, etc.) The eight most common response categories are reported.

Curriculum Development and Case Simulation

The 8-week healthcare sustainability evidenced-based curriculum was developed by the course
speakers. The content was developed as an introductory course for health professionals to teach: the
science of climate change, the most important health-related effects of climate change, (including
extreme heat and air pollution), and the basic elements of decarbonization (including carbon counting
and how health professionals can affect change in their workplace).

The case simulation, which occurred during the sixth week of the Climate Change ECHO:
Healthcare Sustainability series, was developed to demonstrate the importance of communication
aspects in the hospital setting. The scenario involved a first-year medical resident who disagreed
with the hospital’s decision to transition from paper back to cloth patient gowns. The scene began
with the medical resident speaking with the Hospital’s Head of Sustainability as she evidence that
cloth gowns are just as sanitary as paper and much safer for the environment. The resident remained
skeptical and requested to speak with the Physician leading the Division of Infection Protection
Control (IPC). The IPC doctor corroborated the Sustainability Officer’s information, and added
additional data illustrating both the safety and economic benefits of cloth gowns. By the end of the
conversation, the resident felt satisfied and embraced the decision.

This live case simulation was led and developed by professional actor and simulated patient
educator (John — Michael Maury) who also portrayed the role of the medical resident during the
simulation. The other two roles were portrayed by Healthcare Sustainability ECHO facilitators.

Results

Demographics and Attendance

During the eight-week Climate Change ECHO: Healthcare Sustainability series, there were a
total of 376 unique participants, with most attending for many multiple sessions. There were 986
non-unique attendances for this program. Many of the Zoom registration items were elective,
including gender, race/ethnicity and geographic location. Hence 36-58 percent of the participants
elected not to fill out this information. However, the Zoom registration data that was collected reveals
that 30 percent of the participants were female, 12 percent were male and 1 percent was gender non-
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conforming. Regarding race/ethnicity, the collected information reveals that 26 percent of the
participants were white, 6 percent were Hispanic, 3 percent were African/American, 3 percent were
Asian, and 1 percent was American Indian/Alaska Native. Nearly half of the participants who
reported their scope of work, identified themselves as physicians (16 %), public health professionals
(10 %), nurses (7 percent), or educators (4 percent). Lastly, there were over 200 participants from
throughout the US, and over 38 international participants from over 16 countries.

See Table 2

Table 2. Demographics.

Demographics # of Responses Percentage
Race/Ethnicity
Missing 219 58.24%
White 97 25.80%
Hispanic, Latino, or Spanish 22 5.85%
African American 13 3.46%
Asian or Asian Indian 11 2.93%
American Indian/Alaska Native 5 1.33%
Prefer not to answer 5 1.33%
Other 4 1.06%
Gender
Missing 212 56.38%
Female 114 30.32%
Male 45 11.97%
Non-conforming 3 0.80%
Prefer not to answer 2 0.53%
Geography
United States 200 53.19%
Missing 138 36.70%
Canada 16 4.26%
Saint Kitts and Nevis 5 1.33%
Brazil 2 0.53%
Colombia 2 0.53%
India 2 0.53%
Austria 1 0.27%
Belize 1 0.27%
Coted'lvoire 1 0.27%
Germany il 0.27%
Liberia 1 0.27%
Madagascar 1 0.27%
Mali 1 0.27%
Saint Lucia i 0.27%
Sudan 1 0.27%
Trinidad and Tobago i 0.27%
Virgin Islands (British) 1 0.27%
Job Scope
Missing 138 36.70%
Other (please describe below) 77 20.48%
Clinician-Doctor 59 15.69%
Public-Health Practitioner 39 10.37%
Clinician-Nurse 26 6.91%
Educator 16 4.26%

Certificate of Completion

The Climate Change ECHO: Healthcare Sustainability series course offered a certificate for
participants who completed at least 75% (six out of eight sessions) of the course. Approximately 11%
(42 of the 376 unique attendees) completed at least six of the Healthcare Sustainability ECHO sessions.
Within one week of the course completion, each of these participants was sent a Certificate of
Completion.
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Post-Session Evaluation

On average, 40 participants completed the post-session evaluation survey each week. Overall,
participants stated that the course improved their knowledge by 93%, their skills by 25%, and their
performance at work by 16 percent. When participants rated their knowledge of each topic before,
versus after, they attended the session, their knowledge increased on average from 7 % to 32% in
terms of understanding very well or significantly. When asked what they will use what they learned
in the sessions, 70% of the participants responded with a very good (4) or excellent (5) score on the
Likert Scale (1-5). Eighty-five percent of participants reported that they intended to both apply the
knowledge they acquired and that they were better able to communicate with other interprofessional
team members. See Table 3.

Table 3. Post Session Survey Results.

1 2 3 4 5 N/A
Rate your knowledge of the session topic before the session. 8% 50% 33% 7% 2%
Rate your knowledge of the session topic after the session. 0% 12% 56% 27% 5%
Will you use what you learned in this session in your work? 0% 1% 22% 28% 42% 7%
| intend to apply the knowledge and/or skills | have acquired from thisactivity to my work when in a team environment. 1% 1% 14% 53% 32%
| am better able to communicate / collaborate with other members of multidisciplinary teams. 1% 0% 14% 57% 28%
| am better able to discuss how teamwork can contribute to continuous and reliable patient care. 1% 2% 24% 49% 24%
This session has increased, improved, or positively impacted my: (Select all that apply)
Knowledge 93%
Skills 25%
Performance 16%
Patient Outcomes 8%
No Change 3%

What factors will keep you from using the content of this session in your work? (Select all that apply)

No opportunities to apply in my work 14%

Need moretraining 30%

Lack of time 25%

Lack of resources 29%

Other (describe below) 13%,
Zoom Polls

As mentioned in the Materials and methods section, two zoom poll questions were delivered to
the participants during Session 1 and Session 8 (the first and last sessions). During Session 1, a total
of 107 participants answered the zoom polls, while 69 answered them in Session 8. Thirty- one
participants answered both session’s polls.

When asked, “Please choose your level of agreement with the following statement: I understand
ways to reduce greenhouse gas emissions in the healthcare sector”, a significant (p=0.013) number of
participants increased their knowledge at the end of the eight-week course compared to the
beginning. When asked, “Please choose your level of confidence for the following statement: I am
confident that I can take effective action(s) that support reducing greenhouse gas emissions in my
workplace, there was not a significant change in self-efficacy (p=0.829).

See Table 4.
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Table 4. Zoom Poll. Zoom poll analysis of the pre-zoom and post-zoom responses for the Climate
Change and Human Health ECHO conducted on February 1, 2023 (pre-zoom) and March 22, 2023
(post-zoom). Table A. Pre- and post-responses to the question: “Please choose your level of agreement
with the following statement: I understand ways to reduce greenhouse gas emissions in the
healthcare sector” for the participants who answered both surveys in Climate Change and Human
Health ECHO, February 1, 2023 (pre-zoom) and March 22, 2023 (post-zoom).

Pre-zoom | Post-Zoom

N=31 N=31

n (%) n (%)
Strongly agree 4 (12.9%) | 6(19.3%)
Agree 15 (48.4%) | 21 (67.8)
Neither agree nor disagree | 7 (22.6%) | 4 (12.9%)
Disagree 5 (16.1%) 0 (0.0%)
Strongly disagree 0 (0.0%) 0 (0.0%)

p-value from Wilcoxon signed rank test = 0.01251 (significant).

Table 4. B. Pre- and post-responses to the question: “Please choose your level of confidence for the
following statement: I am confident that I can take effective action(s) that support reducing
greenhouse gas emissions in my workplace.” for the participants who answered both surveys in
Climate Change and Human Health ECHO, February 1, 2023 (pre-zoom) and March 22, 2023 (post-

zoom).
Pre-zoom | Post-Zoom
N=31 N=31
n (%) n (%)
Completely confident | 2 (6.5%) 3(9.7%)
Fairly confident 12 (38.7%) | 10 (32.3%)
Slightly confident 5 (16.1%) 5(16.1)
Somewhat confident 9 (29.0) 12 (38.7%)
Not at all confident 3 (9.7%) 1(3.2%)
p-value from Wilcoxon signed rank test = 0.8287 (Not significant).
Discussion

The eight-week Climate Change ECHO: Healthcare Sustainability series program was one of the
first no-cost introductory virtual programs to train 376 interprofessional clinicians, public health
professionals, and educators from throughout the US and 16 other countries. Because the US emits
approximately 10 percent of its carbon emissions in the healthcare industry, it is crucial that health
professionals take an active leadership role in mitigating this significant burden on the environment.

The Climate Change ECHO: Healthcare Sustainability series participants were not only able to
receive no-cost continuing education credits, but many obtained a certificate of participation (if they
attended at least six sessions). The weekly ECHO sessions provided mitigation strategies teaching
health professionals about many aspects of reducing carbon emissions. For instance, presentations
included why it is important for health professionals ot to use certain anesthetics and inhalers, given
rationale and supplying the communication strategy needed for clinicians to have with their hospital
administrators and with their patients. Another example was showcasing a simulated case to
demonstrate the importance of reusable gowns —to protect the environment from healthcare waste.
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The Zoom poll results demonstrated that participants significantly increased knowledge based
on the pre-post Zoom poll questions, however a significant change in self-efficacy was not found.
Although the Zoom polls for self-efficacy was not significant, the post-session surveys did suggest
that the participants found this program to be very beneficial in terms of communication skills.
Eighty-five percent of participants (57% rated 4/5, and 28% rated 5/5) stated that they are better able
to communicate/collaborate with members of multidisciplinary teams. See Table 3.

In addition, most participants improved knowledge, skills and performance -based on the post-
session surveys. These post-session surveys widely suggested that the vast majority of participants
increased their knowledge, while many increased their skills and performance. Most participants also
stated that they would use what they learned from the training.

The Joint Commission, one of the world’s largest healthcare quality improvement organizations,
recently developed a voluntary Sustainable Healthcare Certification. [12] Given this recent
development by the Joint Commission, the authors believe that additional Climate Change ECHO:
Healthcare Sustainability series will have continued, and even additional value.

Limitations

Project ECHO is a voluntary program, which is always no-cost to the participant, and there are
never incentives to participate in the evaluations. To this end, it is strictly voluntary for participants
to complete the post-session surveys and Zoom polls. Hence the reduced percentage of respondents
reflects the voluntary nature of these ECHO activities.

Similarly, the authors believe that some of the evaluation outcomes may have been difficult to
interpret given the missing data. The Zoom registration includes a few required elements, therefore
many participants choose not to fill out certain elements in order to participate in the ECHO session.

Conclusions

The Climate Change ECHO: Healthcare Sustainability series was a successful no-cost eight-week
telementoring course for a diverse group of 376 health professionals. The outcomes suggest that the
participants improved their knowledge and communication skills. It is possible that a second training
may improve participants’ self-efficacy and skills in greater depth. As the climate crisis continues, so
does the need for additional training opportunities for health professionals.
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