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Abstract:
Background
Healthcare education must evolve to address one of the greatest public health challenges we face in delivering care that allows future generations to meet their own healthcare needs. The integration of sustainable healthcare practices into medical education is a key step toward environmentally responsible healthcare delivery. Educational leadership plays a crucial role in transforming curricula in a way that prepares our future workforce to better understand and contribute to addressing emerging healthcare challenges. 
The integration of sustainable healthcare principles into primary care education requires strategic leadership to navigate institutional complexities and ensure meaningful change. 
Methods
Our team at Imperial College London, comprising both faculty members and student partners, examined the undergraduate primary care curriculum, drawing on the Medical Schools Council sustainable health framework and practical case studies, with the goal of incorporating sustainable healthcare principles.
Results
In this paper, we share the process and our framework for integration of sustainable healthcare principles into our curriculum. For educators looking to embark on similar transformations, we share our reflections on the challenges, our solutions and top tips from our experience. 
Conclusions 
We hope our experience and reflections will give educational leaders and institutions a roadmap to prepare future doctors for the challenges of delivering environmentally sustainable healthcare.
 
 
Introduction
Climate change is recognised as the biggest threat to global public health in the 21st century [1]. We are deeply dependent on a healthy climate, thriving biodiversity, and access to clean air and water. The traditional model of healthcare delivery has major environmental impacts that are exacerbating these very issues. The healthcare industry accounts for 5% of greenhouse gas emissions globally and if it were a country, it would be the 5th largest polluter in the world [1]. 	
Climate change, as with the other determinants of health, has potential to deepen the divide in our society by worsening health inequity. Countries in the Global South that already experience significant challenges in healthcare infrastructure will be impacted the most through a reduced capacity to prepare for and respond to extreme events. With changes in our environment, those most vulnerable in society are most at risk of harm.  
As educators and leaders working within healthcare, we have an important contribution to make through addressing the root causes of these inequalities from within [2]. With the impact of environmental degradation so clear in our current environment [3], the drive to tackle this global health challenge has never been higher. 
Education for Sustainable Healthcare (ESH) is defined as the process of equipping current and future health professionals with the knowledge, values, confidence and capacity to provide environmentally sustainable services through health professions education (4).
The National Health Service set an ambitious target to reach net zero carbon emissions by 2040 [5]. The rise in awareness of the challenges has led to grassroots organisations such as the Centre for Sustainable Healthcare (CSH) supporting education and innovation for all frontline healthcare workers. The General Medical Council (GMC) now emphasises the importance of ESH in their Outcomes for Graduates [6], outlining the need for newly qualified doctors to apply the principles, methods, and knowledge of sustainable healthcare to clinical practice.  
In 2019, the international healthcare student community began evaluating the planetary health content and sustainability initiatives in health professional universities [7]. In 2022, the Medical Schools Council developed the first curriculum for ESH in undergraduate medical education [8].
At Imperial College London, we reviewed and developed our undergraduate primary care (UPC) curriculum with the aim of embedding principles of sustainable healthcare in a way that feels relevant to our medical students, so the concept becomes alive in their day-to-day placements and future clinical practice. 
In this paper, we share our process of curriculum change and our reflections on the process and experience of leading the change.
Methodology: The process of change
In 2023-2024, we undertook a review of the UPC curriculum with a view to strengthening ESH within the curriculum. The areas of focus during the process are summarised in Figure 1. 
1. Curriculum Review
In their Education for Sustainable Healthcare Curriculum, the Medical Schools Council (MSC) maps the Centre for Sustainable Healthcare’s learning outcomes to GMC Outcomes (Figure 2). 
2: Key stakeholder involvement 
Faculty engagement
We undertook early individual discussions with faculty members leading primary care clinical placements and colleagues in the wider medical school who were working towards reviewing their curricular materials with ESH principles in mind. These discussions helped align our vision and provided insights into the challenges and opportunities as viewed by each lead.  After the review, we held follow-up discussions to share findings and explore opportunities.
One of our team members also joined the Imperial-wide education for sustainability working group to better understand how sustainability was incorporated into the curriculum more widely and to share learning within the team. 
Student involvement
Student partnership in curriculum development has been shown to increase student engagement [9]. Our project team included two enthusiastic and passionate student partners who received reimbursement for their time through a university-wide ‘Student Shaper’ scheme. The student partners reviewed current available literature, focusing on current approaches to curriculum development, ideas for content, challenges, and evaluation in approaches to ESH. Using these as a springboard, they worked in collaboration with undergraduate primary care faculty and placement leads to review the areas in the curriculum where there were opportunities for development, bringing in student perspectives. 
They reported two key benefits from a student perspective of ESH: addressing climate anxiety by preparing for future career changes, and providing knowledge and skills to reduce environmental impacts, empowering them to make meaningful contributions throughout their careers. They also considered challenges such as workload and student engagement.
3: Linking in with national initiatives
Involvement of faculty members in the local Greener Practice group, education for sustainability groups and the MSC ESH Alliance helped our team continue to learn and challenge our own approaches. 
4:  Curriculum development 
During the mapping exercise, we identified opportunities for curriculum development, and some of these were acted upon before the mapping was complete (Table 1). We included a dedicated online session for year 3 students describing two key concepts in clinical context including the triple bottom line (Figure 3) and the key principles of ESH (Figure 4). Establishing this foundation gave everyone a common framework for approaching complex patient care decisions.
	Key Areas
	Current best practice
	Changes made so far 
	Future opportunities

	Curriculum and Assessment
	Many principles aligned with SH (such as primary and secondary prevention) were integrated into clinical case vignettes 
 
	Strengthened approach to SH in key sessions  
	Aligned principles could be better signposted to encourage better understanding of SH
 
The clinical relevance of SH in the curricular content could be highlighted by educators   
 

	
	SH criteria exist in assessed workplace-based projects .
 
	Easy to read guidance provided on how to approach SH criteria in assessments and content simplified
 
SH criteria strengthened in assessed workplace-based projects
 
Longer digital session developed for year 3 on core SH concepts and their relevance in clinical practice 
	Increase scaffolding to explain key terminology and concepts repeatedly through the years 
 

	
	Time dedicated to health promotion training e.g. health coaching  
 
	 
	Aligned principles could be better signposted to encourage better understanding of SH
 

	
	Optional SH module available for students in year 3 
	Optional SH module created for students in year 5
	 

	Faculty Development  
 
	SH and health equity have been a key annual conference theme 
 
A workshop on SH held at the annual conference for 2 years
 
	A short introductory video created for GP tutors on supporting students learn about SH in medical education 
 
	Create written resource for internal and external faculty about core concepts for inducting new staff on our approach to SH 
 
Create a longer independent workshop for GP Tutors on supporting students to learn about SH

	Wider Stakeholder Engagement  
 
	 
	Engagement with wider medical school faculty for an aligned approach to curriculum development
	 

	
	Student involvement in curriculum development 
 
	Collaborated with student shapers for part of this review and development
 
Collaborating with the student lead on reviewing and addressing changes suggested in the Planetary Health Report Card
 
	Facilitate further student involvement in all SH activities

	
	 
	Involvement in MSC Education for Sustainable Healthcare Alliance
 
 
	Contribute to local and national SH networks for continual learning
 


Table 1: Summary of our mapping exercise
After the mapping was complete, we worked with student partners and placement leads to develop the student-facing course materials.
5: Assessment
It is widely acknowledged that curriculum alignment with assessment is important for student engagement [11]. Our mapping exercise showed that consideration of sustainable healthcare principles was a marking criterion in assessed workplace-based quality improvement projects in year 3 and year 6.  Our student partners reported that the guidance could be strengthened to highlight its relevance. They worked with faculty to create a stand-alone page for students to re-introduce key topics and provided example projects. 
6: Evaluation
ESH evaluation was previously limited in our curriculum. Prior to the review, our year 3 stand-alone optional student selected component (SSC) on Sustainable Healthcare was evaluated. It received very positive feedback in previous years. 
We implemented targeted evaluations for other focused ESH components to understand how students perceived our approaches to the topic. 
7: Faculty Development
Changing the curriculum content has little impact if the faculty do not feel equipped to support students with ESH. Responding to student requests for more faculty input on this topic, we implemented a few measures.
A member of our core team attended training to share learning and incorporate it into our approach. This included the e-Learning for Health ‘Building a Net Zero NHS’ online learning and the CSH ‘Sustainable Primary Care’ workshop.
We created an optional workshop at our annual conference, a short video [12] sharing key tips on engaging students, a newsletter article from our student partners on their reflections on working on this project for our GP educators. We also created a short summary for new internal faculty with key resources,
Challenges and solutions
Leading on these changes required navigation of a variety of challenges. The challenges of ESH in the medical curriculum have been widely discussed [13]. Here we reflect on the challenges we faced, our current solutions, and our top tips for other educational leaders hoping to embark on this journey. 
1. Time and space in the curriculum

The undergraduate medical curriculum is already full, making it challenging to introduce new material. To address this, we identified opportunities to strengthen ESH within the primary care curriculum such as preventative healthcare, health promotion, health behaviour change, polypharmacy, and taking a biopsychosocial approach with healthcare. However, to do this in a way that made sense for students, we needed to ensure that core principles were introduced early so that students could see the relevance and consider the application during their subsequent clinical learning. 
We developed a mandatory online session for Year 3 students on core concepts of sustainable healthcare in clinical practice. Students can revisit this and a reminder summary at later stages in their curriculum. We signposted these at relevant points in the curriculum, for example in relation to quality improvement projects.  We also delivered a Year 3 Student Selected Component (SSC) on Sustainable Healthcare. This provided time and space within the curriculum for interested students to explore the concepts in greater depth.
2. Key stakeholder engagement

 Educators may feel unprepared to support ESH [13,14]. Even with updated materials, this can mean that students might not receive adequate support.
Since sustainable healthcare hasn't traditionally been included in medical training, its relevance may be questioned by students and faculty, and students may not see it practiced clinically. This may send a message that sustainability is neither important in healthcare decision-making nor the responsibility of healthcare professionals.
Addressing these issues requires engaging all key stakeholders but this can be a challenge [15]. 
Our approach was to first embed the goal of ESH into the ethos of our undergraduate primary care team.  We began by clearly articulating the why behind the change through early conversations with the stakeholders, so we could develop a united vision. 
To facilitate engagement, create open spaces for discussion and promote mutual learning for students and educators, we:
· Co-created resources on ESH with students and placement leads
· Worked with the wider medical school and student lead on Planetary Health Report Card recommendations [7]
· Shared student learning materials with educators
· Hosted annual workshops for community GP tutors 
· Developed a short video for GP educators on ESH
· Included ESH in monthly faculty updates to highlight ongoing work
· Presented our initiatives at conferences 

Consistent focus on this work across multiple workstreams emphasises its importance, and collaborative resource development ensures that new learning and insights have relevance for multiple stakeholders. 
3. Meaningful student engagement 

Workload for medical students is already high, so care is needed not to overwhelm students and lead to disengagement. 
Our solutions focused on:
· Showcasing relevance: We are embedding ESH approaches into case vignettes to showcase its relevance in clinical practice.
· Curriculum alignment: The placement-based quality improvement projects enable students to explore what it means to approach decision making in a sustainable way whilst serving as an authentic assessment. 
· Student partnership: Our project team included student partners who considered the barriers to learning from the student perspective and co-create learning materials.

4. Minimal educational models

With few established models for teaching, assessing or evaluating this content, educators must pioneer innovative approaches for these. We are, as a community of practice, still learning how to approach this topic meaningfully. 
For us, this necessitates working in collaboration, not only with our institution but also within wider networks such as Greener Practice, education for sustainability working group and the MSC Education for Sustainable Healthcare Alliance. 
5. Need for continuity 

The growing focus on ESH could help secure attention and resources for curriculum changes. However, maintaining momentum can be challenging when key staff members leave.
We faced this issue with our Year 3 SSC on Sustainable Healthcare. When the original SSC lead left, the new teaching schedule conflicted with the availability of our ESH-focused team members. In such situations, important initiatives can easily be lost.
While a community of practice could help address these challenges, our team's other commitments made this insufficient. Our solution was to keep the SSC on our agenda until we could find someone to lead it again. 
Transferable Tips 
We gained valuable insights through leading this change process. Here are our top tips and strategies for educators leading similar changes.
Tip 1. Embed a focus on ESH within existing roles
In our team, educators are now provided with dedicated time to develop and embed ESH within the curriculum. This has enabled continuity and systematic approaches leading to meaningful change and has signalled the importance of the work and enabled engagement and relationship-building with wider stakeholders.
Tip 2. Use the review as an opportunity for development
We used curriculum review as a catalyst for change. The review sparked conversations with placement leads, identifying opportunities and ways to enhance faculty and student understanding. These discussions were paramount as they allowed for meaningful curriculum change, which we pursued as they arose.
Tip 3. Enhance, don’t re-invent  
We enhanced our existing curriculum rather than rewriting it, saving time while strengthening our message. For example, we expanded a polypharmacy session to include economic, environmental, and social perspectives beyond the individual impact. Consistently applying this triple bottom line sustainability lens could encourage more sustainable clinical decision-making.
Tip 4. Work collaboratively
Sustainable healthcare requires decision-making that minimises environmental impact, promotes social equity, and manages resources efficiently. Collaboration was key to gaining student and faculty support. When team members become active participants and change agents rather than passive recipients, engagement increases. Our goal is to create a community of practice where everyone feels part of the transformation. 
Collaborative working extends to external organisations. Sharing our learning and participating in wider networks creates opportunities for mutual learning.
Reflections
Here we reflect on our own perspectives of leading this change, as faculty and students.
Faculty
An awareness of climate change, biodiversity loss and air pollution brings with it anxiety about the future of our world and our role within it. Whilst working towards a more sustainable approach in our own zone of influence can be uplifting and create a sense of hope, it is disheartening to watch the continual harm done by the many unsustainable practices occurring all around us. 
It was inevitable then to have found ourselves asking questions about how our actions will make meaningful change when we see ongoing harm to our environment. This eco-anxiety crept in during the process and could have been disabling, creating apathy, and resignation. It could have stopped us in our tracks. Feeling these emotions has been an important part of the process, not only so that we can honestly support our students as they navigate it themselves, but because they have been transformative. Such disorientating dilemmas are inherently part of the process of transformative learning. 
Working with student partners has been energising and motivating as we are held to account and challenged to act. The momentum generated has led to conversations on ESH with interdisciplinary colleagues and exploration of patient and community perspectives. This challenged us to think critically about our approaches.
Hope comes from the awareness that each conversation and action is a move in the right direction. This work has potential to support others going through the same challenging thoughts to opt for action over apathy. Further, these conversations and changing approaches within our profession can create changes in mindset. The more of us that notice the need for change, and care about creating a more sustainable world, the more we move towards a collective shift in our society. 
Students
At the heart of this work was a partnership shaped by a shared belief that sustainability matters and a willingness to step into innovative territory together. As students, we presented our ideas enthusiastically, trying to find balance between academic objectives and the pressures of being a medical student. 
We brought with us a kind of naivety. Our passion for the topic of sustainability, together with our relatively limited experience of curriculum development, meant we underestimated some complexities within this process. However, this was a huge strength. The optimism gave us the courage to push for integration of sustainability into every aspect of the curriculum. It allowed us to ask difficult questions and to believe that change was not only possible but necessary.
There were moments of self-doubt, and “imposter syndrome”, especially when sitting across from experienced educators, or when discussing with peers. We wondered how much weight our voices would really carry in practice, and whether students would engage with the material. The research involved was also a valuable learning experience. We realised how much there was to learn about sustainability, and how to put the learning into practice. We wondered whether patients might perceive these changes with fears of compromise to their care. Sustainable practice does not need to, and should not, compromise care. However, this makes us consider the value in involving and educating the public. Sustainable practice is a long-term intervention that will after all, affect our patients. 
Working alongside faculty helped make this project feel real. We brought different assets to the table. As students we brought insights of the student experience and suggestions of the knowledge and skills we would like to develop further; faculty brought pedagogical expertise and the logistical drive to ensure this integration. In the end this was a co-created process, shaped by shared learning. 
Conclusion
The integration of ESH into the UPC curriculum comes at a critical time. Growing climate concerns, healthcare system changes, and greater awareness of healthcare's environmental impact have created momentum for this important shift.
Our approach to transformative leadership in education has demonstrated the feasibility of ESH principles throughout the UPC curriculum, despite many challenges. However, this work represents only the beginning of a longer journey toward wider integration.
Our next steps include a formal evaluation to assess the effectiveness of our interventions. We hope to offer regular advanced skills workshops in the future for faculty. Additionally, evaluating student perceptions regarding ESH will provide valuable insights into whether our threaded and spiral curriculum approach is making the intended impact.
The lessons and transferable tips from our experience have broader implications for health professionals’ education. Our collaborative approach, emphasis on stakeholder engagement, and strategic use of existing curricular structures could serve as a model for leads of other disciplines seeking to incorporate sustainability principles.
As we move forward, several questions remain for us to consider: How do we assess ESH in summative examinations? How could we work in collaboration with other key stakeholders on ESH? How can we ensure that practicing sustainable healthcare becomes a core competency for all healthcare professionals? 
By addressing these, we can continue leading on advancing the essential work of preparing future healthcare professionals to deliver high-quality care that meets present needs without compromising our planet's future.
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Figure 1: Our process for strengthening sustainable healthcare within the curriculum
Figure 2: Overarching Learning Outcomes adapted from MSC [8]
Figure 3: The Triple Bottom Line: This framework encourages us to consider the long-term consequences of our decision making, considering the social, economic and environmental perspectives
Figure 4: Principles of Sustainable Healthcare with examples (Adapted from: Mortimer, F. The Sustainable Physician. Clin Med 10(2). 2010. D110-111.   via Centre for Sustainable Healthcare [11])
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