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Abstract 
 
Climate change is the single biggest health threat facing humanity, according to the World 
Health Organisation (WHO) (1). Medical schools have a responsibility to ensure their graduates 
are trained to adhere to the GMC’s Good medical practice guide. 
 
Aims: To critically appraise the content of the curriculum that relates to sustainability and to 
identify areas within the curriculum where achievable additions could be made to deliver a 
curriculum that adequately addresses the health impacts of climate change and the importance 
of an environmentally sustainable approach to healthcare delivery. 
 
Methods: The learning guides were critically appraised by looking at the summary for lectures 
and the learning objectives. The information provided by the clinicians and the research helped 
to create learning outcomes across the curriculum. 
 
Results: There was a lack of climate content found in the already existing curriculum. A variety 
of learning outcomes were created in order to help with the implementation of sustainability into 
the curriculum.  
 
Conclusion: There is currently a lack of sustainability content in the curriculum. This is seen 
throughout the lecture learning guides, podcasts and cased based learning. Based on our 
research and meetings with different curriculum leads, we have highlighted a variety of 
sustainability aspects that could be included in the curriculum. Many of these are small additions 
that could be added to lectures, whereas others require their own individual lecture.  
 

Introduction 
 
Climate change is the single biggest health threat facing humanity, according to the World 
Health Organisation (WHO) (1). The Intergovernmental Panel on Climate Change (IPCC) states 
that to limit global warming to 1.5°C, global greenhouse gas emissions would have to peak 
before 2025 at the latest and carbon emissions must be halved by 2030 (2). Approximately 
4.6% of global greenhouse gas emissions originates from healthcare systems around the world 
(3). This is a significant contribution and action is needed now to avert the climate crisis. 
 
With both the NHS and the University of Aberdeen committing to achieving net zero carbon 
emissions by the 2040s, it should be expected that climate change forms a key component of 
the medical curriculum (4,5). Unfortunately, this is not the case. Graduates of the medical school 
become doctors without knowing the interconnected relationship between climate change and 
our health. Heatwaves (6–8), forest fires (9–11), air pollution (12,13), flooding (14,15), 
decreased food security (16) and changing pattern of vector borne disease (17) are some of the 
effects of climate change that dramatically impact our health, yet there is little mention of any of 
these in the curriculum.  
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It is unquestionably clear that the acceleration of climate change results in poorer outcomes for 
patients, for the NHS and for the planet. With the NHS facing staffing issues, with many 
clinicians on the verge of burn out and issues with immense waiting lists endangering patient’s 
lives, can we really say that the current system is in any way sustainable (18,19)? Change is 
desperately needed. While the changing climate is only one aspect that adds pressure on the 
NHS, it is nevertheless significant. Prevention is the best cure, and it is imperative that we, as 
clinicians, promote environmental sustainability to help secure a sustainable NHS (3). 
 
Medical schools have a responsibility to ensure their graduates are trained to adhere to the 
GMC’s Good medical practice guide. Effective in 2024, this guide will include the following: "You 
should choose sustainable solutions when you’re able to, provided these don’t compromise care 
standards. You should consider supporting initiatives to reduce the environmental impact of 
healthcare.” (20). According to the UK Health Alliance on Climate Change, which consists of 
many of the UK’s medical and surgical royal colleges, the latest update in the GMC does not 
sufficiently address environmental sustainability (21). It is imperative that the curriculum 
prepares medical students to practice sustainable medicine and to be aware of the effects 
climate change has on health. Taking matters into our own hands, we are facilitating systematic 
change by developing this report, which discusses how environmental sustainability and climate 
change can be implemented in the curriculum. 
 
Several climate themed medical curricula have been designed for use in medical schools 
(22,23). While a UK based curriculum endorsed by the Medical Schools Council exists, work 
needs to be done to tailor material to the curricula of the different medical schools. Our report 
aims to identify gaps in the University of Aberdeen’s current curriculum, pool the best available 
evidence from the extensive literature on climate change and create bespoke learning outcomes 
and recommendations which could be implemented within the university’s medical curriculum.  
 

Aims 
 
To critically appraise the content of the curriculum that relates to sustainability. 
 
To identify areas within the curriculum where achievable additions could be made to deliver a 
curriculum that adequately addresses the health impacts of climate change and the importance 
of an environmentally sustainable approach to healthcare delivery.  
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Methods 
 
Review of resources 
A variety of online resources were used such as research papers, articles, and existing 
information on climate curriculums to generate information for what could be included in the 
curriculum.  
 
Review of the curriculum 
The learning guides were critically appraised by looking at the summary for lectures and the 
learning objectives. This was completed for foundations of medicine, each system taught in the 
curriculum (respiratory, cardiovascular, alimentary, dermatology, head and neck, neurology, 
endocrinology, renal and urology, infectious diseases, MSK and rheumatology, obstetrics and 
gynaecology, specialties, immunology, haematology, psychiatry and paediatric), general 
practice, practical skills, student selected components, clinical skills and year 4 and 5. The 
podcasts and cased based learning titles were checked  to identify any topics included related 
to  sustainability.. 
 
Emails to the educational leads 
Emails were sent to all year and block leads and meetings arranged to discuss sustainability 
within the curriculum. Discussion also included how they felt sustainability could fit into the 
blocks and we also developed ideas of where sustainability could be incorporated.  
 
Meeting with year and block educational leads 
Over a two-week period, we met the Year 1, 2, and 3 leads. The block leads for foundations of 
medicine, respiratory, cardiovascular, neurology, endocrinology, infectious disease, MSK and 
rheumatology, anaesthetics, psychiatry, and paediatrics block leads were also met with.  
 
Meeting with other educational leads across the curriculum 
The year 1 and year 3 student selected components leads, and the immunology lead were 
contacted to give input for their area. The practical skills and anatomy leads were met with. To 
find out more about where sustainability could fit into the clinical skills curriculum the clinical 
skills sustainability group was attended. For the primary care curriculum, the year 1 lead and 
year 3 leads were met with, and the general practice leads meeting was attended to find out 
more about what could be added into the curriculum for this area.  
 
Collating the information 
The information provided by the clinicians and the research helped to create learning outcomes 
across the curriculum. The approach taken should enables small amounts about sustainability 
to be spread over the already existing curriculum hopefully creating pattern recognition in the 
student’s mind on this topic. In the results we summarise the sustainability content for each 
block in the curriculum and the learning outcomes. In the discussion these learning outcomes 
are considered further with recommendations listed.  
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Results 
 

Figure 1.1 Sustainability content covered in the curriculum as of August 2023 ​
* signifies that no clear sustainability content could be found in the learning guides, 

podcasts or case-based learning 

 System Sustainability Content in the Current Curriculum 

   

I

n

t

e

g

r

a

t

e

d 

T

o

p

i

c

s 

Anatomy No clear sustainability content could be found* 
Clinical Skills (Y1-Y3) No clear sustainability content could be found* 
GP (Y1-Y3) A brief slide in a lecture details the impact of 

climate change on human health 
Practical Skills Correct waste disposal outlined in workbook. 

Students are taught to use a single pair of gloves 
during urinary catheterisation 

Y

e

a

r 

1 

Foundations of Medicine No clear sustainability content could be found* 
Respiratory Air pollution briefly listed as a risk factor for various 

diseases 
Cardiovascular No clear sustainability content could be found* 
Student Selected Component 
1 

No clear sustainability content could be found* 

Y

e

a

r 

2 

Alimentary No clear sustainability content could be found* 
Dermatology UV exposure causing skin cancer is well covered in 

lectures 
Head and Neck No clear sustainability content could be found* 
Neurology No clear sustainability content could be found* 
Student Selected Component 
2 

No clear sustainability content could be found* 

Endocrinology No clear sustainability content could be found* 
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Urinary No clear sustainability content could be found* 
Infectious diseases No clear sustainability content could be found* 
MSK and Rheumatology No clear sustainability content could be found* 

Y

e

a

r 

3 

Obstetrics and Gynaecology Addresses effect of chemicals on sperm production 
Medical Humanities A sustainable medicine option is available for three 

students. This takes place in Inverness 
Specialties Environmental factors are mentioned as a cause of 

genetic mutations in genetics section  
Medical Ethics and Law No clear sustainability content could be found* 
Immunology and Haematology No clear sustainability content could be found* 
Psychiatry No clear sustainability content could be found* 
Paediatrics No clear sustainability content could be found* 
Student Selected Component 
3 

No clear sustainability content could be found* 

Y

e

a

r 

4

/

5 

Y4 Clinical In the acute medicine block in Inverness, students 
are required to reflect on sustainability in one of 
their case logs 

Y5 Clinical No clear sustainability content could be found* 

Discussion 
 

General Recommendations 
 

●​ The learning outcomes proposed for each section are listed below. For more context 
regarding the learning outcomes, please view the appendix  

●​ The current problem with RAAC in the Polwarth Building was identified by many of the 
teaching staff. The result of this is that many lectures must move online to a 
pre-recorded format. This is likely to be the lecture that was recorded during the 
pandemic. As medical staff workload is big, it can be challenging to recruit doctors to 
deliver lectures and asking them to find time to re-record their lectures to add 
sustainability content could be difficult. A suggestion has been that we could create 5 
slides on important sustainability content as an introduction that could be included in the 
introduction section for each year group as an efficient way to add some sustainability 
into all teaching for 2024-25. 

●​ To highlight the sustainability content in the curriculum as a longitudinal theme, the 
creation of a logo or a colour used throughout the learning guides, cased based 
discussions and podcasts would be useful. 
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●​ There have been sustainability cased-based discussions created but these have yet to 
be put into the cased-based learning part of MyMBChb.  

●​ If sustainability is to be added to the curriculum, the content should be assessable so 
that it becomes a truly integrated part of the curriculum​   

 

Year 1 
 

Foundations of Medicine 
 
Learning Outcomes 

●​ Outline the carbon footprint of the NHS 
●​ Recognise what the NHS is doing to combat climate change 
●​ Outline the major effects of climate change on the planet 
●​ Recognise the adverse health effects associated with climate change 
●​ Indicate what a quality improvement project entails and recognise that medical students 

can help reduce waste in hospitals through these projects 
 
Recommendations 

●​ No changes can be made in existing lectures​  
o​ This block is very full and we have not identified any topics that can smoothly 

integrate sustainability content. Term 1 can also be overwhelming for students, 
given the immense jump in the volume of work. Therefore, we do not recommend 
adding any further longitudinal information in the existing lectures.  

●​ Create a new lecture based on the relationship of climate change and medicine 
o​ It is important that from an early-stage students realise the health implications of 

climate change and how healthcare as a whole pushes climate change forward. 
Emphasis should be placed upon encouraging students to question the systems 
around them and to look for flaws, especially as they reach their clinical years. 
There is opportunity for early exposure to quality improvement projects and 
students may be inspired to undertake a sustainability themed QI. Learning 
outcomes for this potential lecture are listed below. This lecture may be 
applicable in either FOM or POGP. 

●​ Potential to add content outside of lectures. Problem based learning (PBL), case-based 
learning (CBL) and student activities are possible areas. 

o​ Meetings with faculty have highlighted that there is potential to discuss 
sustainability content in the problem-solving tutorials, online case-based learning 
and via student led activities, such as the Sustainable Medicine society. This 
would allow students to explore their interest in climate change in their own time.  

 

Respiratory 
 
Learning Outcomes 
Air pollution 
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●​ List the types of air pollution 
●​ Recognise the impact of air pollution on mortality and the economy 
●​ Recognise the health benefits with the reduction of particulate matter (PM) 
●​ Explain how patients can minimise exposure to air pollution 
●​ Illustrate how air pollution leads to increased hospital admissions, which adds pressure 

on the NHS 
●​ Recognise that particulate matter exacerbates asthma symptoms 
●​ Outline the short-term respiratory effects of air pollution  

 
Heat 

●​ Recognise that hot temperatures can trigger asthma  
●​ Recognise that heat waves can increase mortality for chronic lung diseases and COPD 
●​ State the effect of warm temperature on the pollen season and how it exacerbates 

asthma 
 
Inhalers 

●​ Explain why dry powder inhalers (DPIs) are more environmentally friendly than 
pressurised meter dose inhalers (pMDIs) and recognise the environmental impact of 
pMDIs 

●​ Engage in shared decision making with patients when choosing inhaler types 
●​ Outline the correct way to recycle inhalers 

 
Recommendations 

●​ Introduce a standalone lecture on air pollution and heat at the beginning of the 
respiratory block 

o​ Continuously mention the effects of air pollution and heat in the relevant lectures. 
At the beginning of the cardiovascular block, refer students back to this lecture. 

 

Cardiovascular 
 
Learning Outcomes 
Air Pollution 

●​ Recognise that PM2.5, ozone and nitrogen dioxide exposure can increase cardiovascular 
mortality  

●​ Recognise that nitrogen dioxide is associated with increased hospitalization for 
myocardial infarction, ischaemic heart disease and acute limb ischaemia  

●​ Recognise the health benefits with the reduction of particulate matter 
●​ Recognise that PM2.5 increases risk of hypertension, coronary heart disease, and stroke 

(total stroke, ischemic and haemorrhagic) 
●​ Recognise the health benefits associated with active travel 

 
Heat 

●​ Recount that extreme hot/cold is a risk factor for myocardial infarction, stroke and 
increases risk of heart failure related death 
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●​ Recognise the risk of diuretic use during hot temperatures 
●​ Identify population subgroups that are most susceptible to extreme heat/cold 

 

Student Selected Component 1 
The Y1 SSC lasts for two weeks, giving students the opportunity to explore more deeply a topic 
that they are passionate about. Unfortunately, there are currently no sustainability themed SSC 
topics. Following discussion with the Y1 SSC lead, we know that implementing a new topic is 
possible, but is limited by the number of tutors who are interested in leading sustainability 
themed topics. A barrier to recruiting tutors is the feeling of lack of expertise on the topic of 
climate change. We recommend encouraging faculty to tutor students on this topic, even 
though it may not be their main expertise. Reframing the idea of being an SSC tutor from 
providing insider knowledge to facilitating students instead not only allows the development of 
independent learning, it also gives tutors the opportunity to learn more about climate change 
effects on health by providing this support. The University of Aberdeen should provide 
faculty development training to remove this barrier of implementation.  
 

Year 2 
 

Alimentary 
 
Learning Outcomes 

●​ To understand the links between, diet, health and climate change, as outlined in the 
“Planetary Health Diet”.  

●​ To be aware of the health and climate consequences of diets rich in excess red meat 
and processed meat 

●​ To recognise the risk due to climate change on food security 
●​ Understand the environmental impact of GI endoscopies. 

 
Recommendations 
The information on Planetary Health Diets could fit into several places in the curriculum but 
introducing it here is recommended as it is still early in the students learning journey, laying the 
groundwork for re-exploration further on in the course. 
 

Dermatology 
 
Learning Outcomes 

●​ Recognise that atopic dermatitis, psoriasis and other dermatological conditions can 
impair sweating, impairing thermoregulation and increases risk of heat related death 

●​ Recognise that increased temperatures increase the carcinogenic properties of UV 
radiation 

●​ Recognise that air pollution can exacerbate atopic dermatitis, acne and psoriasis and 
can also increase morbidity for eczema 
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●​ Understand the impact of increased temperature on soft tissue infections 
 

Head and Neck 
 
Learning Outcomes 

●​ Be aware of the impact climate change will have on allergic rhinitis 
 
Recommendations 
This could be added to the existing rhinitis lecture 
 

Neurology  
 
Heat 

●​ Recognise that increased temperatures are associated with increased risk of multiple 
sclerosis, dementia and increased hospital admissions due to headaches 

●​ Recognise that extreme heat/cold is risk factor for stroke 
●​ Recognise that certain neurological disorders can inhibit sweating 

 
Air Pollution 

●​ Recognise that air pollution is a risk factor for Parkinson’s disease, ischemic stroke 
incidence and mortality, migraine, headache and dementia 

 

Student Selected Component 2 
 
Recommendations 
The second year SSC is held over a period of four weeks. The topics are pre-chosen by tutors 
for the students. This year there were no sustainability options but like the first-year student 
selected component it is a possibility  if interested tutors can be identified. 
 

Endocrinology 
 
Learning Outcomes 

●​ Recognise the benefits of diet and moderation on health and the environment, including 
balance of animal and plant-based food consumption. 

●​ Understand the impact of climate change on a patient with diabetes. 
●​ Recognise the impact air pollution has on type 2 diabetes mellitus 

 
Recommendations 
There are changes that could be added as a short lecture for the diabetes section of the block 
as there are many lectures that are given as small blocks of information. 
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Urinary  
 
Learning Outcomes 

●​ Understand the impact heatwaves can have on AKI and nephrolithiasis. 
●​ Recognise the impact heatwaves can have on CKD. 
●​ Understand the environmental impact of dialysis. 

 
Recommendations 
These changes could be made to the pre-existing lectures. 
 

Infectious diseases 
 
Learning Outcomes 

●​ Understand the impact climate change will have on vector borne diseases 
●​ Recognise how an increase in extreme weather events will change the rates of water 

borne diseases 
●​ Understand the impact of increased temperature on soft tissue infections 

 
Recommendations 
There may be other aspects that could be included here, but this is a sensible  starting point  as 
this is a very short block. When discussing this block with the infectious disease block lead 
cross over with public health was identified  and that some of this content could be included as a 
public health lecture. 
 

MSK and rheumatology 
 
Learning Outcomes 
 

●​ To recognise the environmental impact of orthopaedic surgery 
●​ Recognise that air pollution is a risk factor for osteoporosis. 

 
Recommendations 
The MSK curriculum is already very busy  and is currently being reduced from 6 weeks to 4 
weeks of teaching. In the introductory session it is planned that the block lead will mention the 
environmental impact of orthopaedic surgery to make student aware of this. 
 

Year 3 
 

Obstetrics and Gynaecology 
 
Learning Outcomes 

●​ Recognise the impact elevated temperatures have on pregnancy and birth complications 
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●​ Understand the inequalities of how climate change will affect vulnerable groups 
●​ Recognise the impact zika virus has on pregnancy and the predicted future impact. 
●​ Explain the impact increasing access to contraception would have on decreasing green 

house gases 
●​ Recognise the impact air pollution has on fertility, pregnancies, and birth 
●​ Recognise the environmental impact of entonox 
●​ Understand the environmental impact of different types of contraception 
●​ Recognise the impact drugs drugs used in reproductive care such as HRT can have 

when leeching into water supplies 
 
Recommendations 
There are a number of additions that could be made as discussed in the learning outcomes 
above. Some of these could come under more of a global health heading so there could be an 
obstetrics and global health lecture included in this block or an earlier point of the curriculum. 

 

Medical Humanities 
 
Recommendations 
Overtime the sustainable medicine option for this block should be made available to a larger 
number of students and should be delivered across the dispersed campus. This will be 
dependent on the number of available tutors. 
 

Specialties 
 
Pharmacology 
 
Learning Outcomes 

●​ Understand the overall environmental impact of medications and their packaging 
●​ Recognise the amount of medication that is wasted 
●​ Understand the environmental impact of incorrect disposal of medications. 
●​ Understand the impact climate change will have on supply chains of medications 
●​ Recognise the impact climate change will have on medicinal plants and the impact 

overharvesting medicinal plants has on the environment. 
 
Recommendations 
The information on the environmental impact of medications could work best as a stand-alone 
lecture in this block. This could be discussed further with the block lead and if possible, could be 
delivered in collaboration with Dr Sharon Pfleger a consultant in pharmaceutical public health in 
NHS Highland. 
 
Medicine of Old Age  
 
Learning Outcomes 
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●​ Recognise the vulnerability elderly people have to the weather changes associated with 
climate change.  

●​ Understand the environmental impact of polypharmacy. 
 
Recommendations 
There is some detail that could be included in the existing lectures to achieve these learning 
outcomes. 
 
Anaesthesia 
 
Learning Outcomes 

●​ Understand the environmental impact of anaesthetic gases. 
●​ Recognise the environmental impact of theatres and wastage. 

 
Recommendations 
There has been a new lead appointed recently for this block. They are very happy to incorporate 
more sustainability content into the lectures. More work could be done to look at if there could 
be any sustainability content added to the intensive care lecture in this block. 
 
Genetics 
 
Learning Outcomes 

●​ Understand the environmental factors such as air pollution that may predispose people 
with certain genetics to conditions. 

 
Recommendations 
The block lead was contacted to see if they felt sustainability would work in this block. There 
was no reply to this but could be something to investigate in the future as we are not in the 
position to provide any detailed recommendations independently. 
 

Medical Ethics and Law 
 
Learning Outcomes 

●​ Explain what climate justice is. 
●​ Outline the major effects of climate change on the planet. 
●​ Recognise the adverse health effects associated with climate change. 
●​ Identify subpopulations that are disproportionately affected by climate change. 
●​ Recognise that indigenous people are vulnerable to climate change. 
●​ Recognise that we can learn from indigenous people regarding sustainable use of 

resources. 
●​ Recognise what clinicians can do to mitigate climate change. 

 
Recommendations 

●​ Create a new lecture based on climate justice 
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o​ A lecture could be added to highlight climate justice and to give an overview of 
the health effects of climate change and the specific population subgroups who 
are disproportionally affected by it. Learning outcomes have been created as a 
guide for this potential new lecture.  

o​ Climate justice can be political, and we appreciate that not all medical students 
may engage with this topic. We would recommend adjusting the level of political 
content, especially content related to governmental policies at your own 
discretion. Student societies have the potential to allow further exploration of 
climate justice with those that are interested.   

 

Immunology and Haematology 
 
Learning Outcomes 

●​ Understand the environmental impact of blood tests and other investigations including 
the impact of over investigation. 

●​ Recognise the impact different environmental factors can have on the risk of developing 
cancer. 

 
Recommendations 

●​ Due to the short timing of the immunology part of the block and the amount of 
information that is contained it was agreed that no new content should be added. The 
block lead felt that currently there isn’t space for anything further to be  covered in this 
area unless in a very superficial way. However, they felt that this would be a topic for 
them to considered for the future. Haematology could have a small amount of content 
added. 

 

Psychiatry 
 
Learning Outcomes 

●​ Recognise the mental health conditions suffered by refugees. 
●​ Be able to explain what solastalgia is and understand how it can be managed. 
●​ Understand the impacts of extreme weather events on mental health. 
●​ Understand the impact air pollution can have on mental health. 

 
Recommendations 
For the psychiatry block it has been suggested that there could be a 30-minute lecture on 
solastalgia and the impact of factors such as air pollution and heatwaves on mental health. This 
could also be taught as a hot topic during the block. 
 

Paediatrics 
 
Learning Outcomes 

●​ To understand the disproportionate impact air pollution has on children. 
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●​ To be able to discuss the impact global health challenges have on children’s health and 
how this will be exacerbated by climate change. 

 
Recommendations 
Where paediatrics sits in the curriculum it continues to be challenging getting students to 
engage with lecture material. The global health aspects could be included in an earlier part of 
curriculum such as the global health lectures in first year and also  be included  in the learning 
guide.  
 

Student Selected Component 3 
 
Recommendations 
The third-year student selected component is a systematic review of a topic chosen by students. 
There are papers on this topic so it is possible that a systematic review could be undertaken in 
relation to climate change topics if a group of students decided to do this. The year 3 lead 
suggested that if time is required for teaching on sustainability, it could be slotted into this block 
in the future as a separate teaching part during the student selected component time. 
 

Year 4 and 5 
 
Learning Outcomes 

●​ To understand the impact of polypharmacy on the environment. 
●​ To be able to explain the carbon footprint of the NHS and critically think about ways this 

could be reduced. 
●​ To understand the environmental impact of theatres and how initiatives like the green 

surgery project can be used to reduce this impact. 
●​ To understand how a sustainability quality improvement project can be undertaken. 
●​ Understand ways in which climate change will impact our patients and the health of 

people around the world. 
●​ To be able reflect on the impact over investigations and medications can have on the 

environment. 
●​ Understand how climate change impacts health economics. 
●​ To be able to discuss with patients the ways in which they can improve their health and 

lower their carbon footprint through changes in diet and transport. 
●​ Recognise the impact heatwaves can have on patients taking certain medications such 

as diuretics and antipsychotics. 
 
Recommendations 
These learning outcomes could act as a longitudinal theme over both years. For each block 
students should explore sustainability for one of their written cases and include their learning 
and any reflections in the case log. Also, to achieve these learning outcomes, the cased based 
learning that are compulsory should be edited to include sustainability themes.  
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For PPB in fifth year the sustainability teaching session that is currently only delivered in 
Inverness should be made available for all fifth years.  
All students who undertake a GP placement in fifth year must do a quality improvement project, 
the students could be provided with information on how to do a sustainability quality 
improvement to encourage them to choose this as a topic.  
An elective bursary for the best elective in a sustainable choice could be made available for 
students. Also, a section on the environmental impact of medical electives could be included on 
the website- there is a student working on examining the environmental impacts of electives 
currently.  
 

Integrated Topics 
 

Anatomy 
 
Anatomy is taught from Y1-Y3 of medicine. Teaching involves lectures, prosection based 
learning in the laboratories and small group teaching. To add sustainability content in this 
course, we recommend the following: 
 

●​ Promote the positive actions undertaken by the anatomy department 
o​ The anatomy department does many things that help mitigate climate change, 

yet medical students are unaware of these efforts. Examples of these are: 
charging for gloves and aprons instead of handing them for free (cuts down on 
waste), making iPads available for students in the labs, no longer printing the 
anatomy handbooks and using minimal amounts of formalin in their anatomical 
specimens should be promoted to medical students. The benefit of doing this is 
that it allows students to identify things in their surrounding that could be 
changed. It channels their pattern recognition, which will hopefully encourage 
innovative solutions in areas that were previously neglected.  

●​ Offer research opportunities for students to audit the anatomical department 
o​ As of August 2023, there is a lack of literature regarding the carbon footprint of 

any anatomical department around the world. The University of Aberdeen could 
become an international leader in identifying how anatomy labs contribute to 
climate change. Once polluting areas have been identified, further action could 
be taken to limit or even eliminate their sources.  

●​ Educate students on the environmental impact of preparing specimens 
o​ Some medical students are invited to help prepare specimens for use in anatomy 

teaching. These students are currently not made aware of the effect of 
formaldehyde on the environment as well as human health. While there are no 
current viable alternatives to formaldehyde, it may be worth presenting the issues 
of this preservative to students, as it will allow them to think of novel solutions. 
People cannot solve problems if they do not know they exist.  
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Clinical Skills (Year 1-3) 
 
Learning Outcomes 

●​ Explain the impacts of air pollution on the general health of patients 
●​ Be able to educate patients on the environmental impact of metered dose inhalers. 
●​ Explain to patients the positive impact of a plant based diet. 
●​ Recognise the environmental impact of dialysis 
●​ Reduce the wastage in clinical skills and teach students about correct waste disposal 
●​ Consider the environmental impact of PPE 
●​ Educate patients on correct disposal of medications 

 
Recommendations 
The clinical skills team regularly have sustainability meetings and collaboration with them would 
be an effective way to enhance the work done in this area. There are a variety of slight changes 
mentioned above and there is a student who has undertaken a summer project looking at 
wastage within the clinical skills area. In the water wastage part of the book information about 
the environmental impact of water waste could be included. 
 

General Practice (Year 1-3) 
 
General Recommendations 

●​ Identify ways to spark interest 
o​ At a GP team meeting, it was noted that students need to be interested in a 

particular topic for them to learn new material. While this may be an obvious 
observation, it is nevertheless significant. Some GPs feel that using examinable 
content as motivation is the wrong way of making students interested in this 
topic. Our recommendation is to appeal to Y1 students emotionally and logically 
via a lecture involving people who have experienced the effects of climate 
change first hand, which is also backed up by concrete facts, such as the 
mortality rate of heat waves in 2022 for instance. Demonstrating the sheer 
importance of climate change in our future careers is likely to encourage students 
to become interested in this topic and will be more likely to take action. 

●​ You do not have to be an expert to teach 
o​ We have heard from GPs that a barrier to implementing climate content in 

lectures is the fact that many GPs may not feel comfortable delivering a lecture 
on a topic they are not experts in.  

 
Areas for sustainability content 
 
The following areas could include more content in climate change and how it affects health: 
 
●​ Global health lectures 
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o​ The global health series of lectures explores the importance of healthcare 
systems around the world working together to eradicate diseases. While they are 
effective at showing the perspectives of clinicians in developing countries, the 
lectures fail to highlight the disproportionate effects of climate change burdened 
on them. (1) If global temperatures continue to rise, heat waves will become 
longer and more frequent, water shortages will occur, flooding will displace 
people from their homes and can spread disease and food security will be at risk. 
(25) (26)  

●​ Case studies in GP tutorials 
o​ There is potential for students to further discuss the health impacts of climate 

change with their GP tutors. Given that GP tutorials take place in a small group 
setting, students may better engage with the material and gain an increased 
understanding of topics such as the environmental impacts of inhalers, (27) (28) 
and also the exacerbation as well as the increased mortality and morbidity rates 
of chronic respiratory (29–33) and cardiovascular (34–37) diseases from 
increased temperatures and air pollution.  

●​ New lecture topics 
o​ During a meeting with a GP lead, we have learned that there is a new, 

standalone lecture based on sustainability which will be introduced in November 
2023. It addresses the impacts of inhalers and the respiratory effects of climate 
change. We believe that this is a step in the right direction and similar lectures 
should be implemented throughout the Y1-Y5 curriculum. 

●​ Self guided case based learning 
o​ Given that medicine demands a lot of time for lectures, it may not be feasible to 

include many aspects of climate change within the lectures due to time 
constraints. The online case based learning may provide opportunities for 
students to learn about the health effects of climate change, how the healthcare 
system contributes to climate change and what we can do as future clinicians to 
minimise our impact on climate change. One issue is encouraging students to do 
the case based learning, so this is something faculty need to consider. 

●​ Examinable material 
o​ A common theme during our meetings with  faculty was introducing examinable 

material based on sustainability. While this may not be an ideal way of 
encouraging students to become interested in sustainability, we must realise that 
students are motivated to study material that can appear in exams. It may be 
worth considering including a few questions in exams related to sustainability in 
the GP block. 

 
Specific lecture changes 
 
Realistic Medicine 
One of the learning outcomes in this lecture is “to understand the need to reduce harm and 
waste”. This is a good opportunity to allow students to become aware of the carbon footprint of 
the NHS. 
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●​ Be aware of the carbon footprint of the NHS  
●​ Recognise what the NHS is doing to combat climate change 
●​ Recognise that practicing realistic medicine both benefits patients and reduces the 

carbon footprint of healthcare 
 
The Impact of Long-Term Conditions and ageing well not so well 
This lecture addresses how long-term conditions affect our patients, and how they affect various 
subgroups of the population differently. The UK population is aging, and from a climate change 
perspective, an elderly population is more susceptible to heat stroke. (38) In addition, those with 
chronic heart diseases may be using diuretics, which can be dangerous in hot temperatures. As 
a result of this, it should be expected that patient presentations to hospital in hot weather will 
consist of predominantly older patients, or those taking diuretics, which is something that future 
clinicians should be aware about.  
 

●​ Identify population subgroups that are most susceptible to extreme heat/cold 
o​ Link to current LO: “To understand the multiple factors influencing symptoms, 

chronicity and disability” 
o​ Scottish based study:​

Mortality risk for cardiovascular diseases are higher among the older population 
compared to the younger population (39) 

●​ Recognise the risk of diuretic use during hot temperatures 
o​ Link to current LO: “To appreciate the broad impact on the individual of having a 

long-term condition” 
o​ One of the drugs most frequently involved in ADRs during heatwaves (40) 
o​ Australian study found half the patients admitted to hospital during heatwaves in 

1995 were using at least 1 diuretic agent (38) 
 
Diabetes Cased Based Learning 

●​ Understand the impact of climate change on a patient with diabetes.  
o​ Insulin must be stored at a specific temperature which could be a challenge of 

extreme weather events if it affects the electricity to a patient’s home. Also, there 
could be issues in the future with supply of medications due to more extreme 
weather events which in turn could affect insulin. Insulin is a commonly used 
medication and is vital for many diabetics. 

o​ In diabetes care there is already a significant reduction in travel by using software 
like near me and being able to view patient’s blood glucose results remotely. 

o​ There is wastage generated by insulin pens. Nordisk is a recyclable pen(41) that 
is being looked at to be used to generate less waste It is important that an option 
like this is also cost effective or staff will not be interested in using it and it must 
be appropriate for patients. 

 
Reproductive Session 
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We have learned that there is a new reproductive session which will be implemented in the 
2023/24 term. This session in the future could potentially show various packaging of different 
menopause medications and compare the environmental impacts of each. This could allow 
students to appreciate the amount of wastage produced by packaging and to be able to identify 
other medications that have excessive packaging. Vagifem vs vagirux is one example. 
 

●​ Appreciate that various medication can have excessive packaging. 
 

Practical Skills 
 
Learning Outcomes 

●​ To educate students on what is being done in practical skills to reduce the carbon 
footprint. 

o​ When meeting with the head of practical procedures more was discovered about 
reusing certain equipment multiple times  such as IV bags and the orange waste 
bags. In the practical procedures booklet this information should be included to 
educate students on the actions being done to reduce the wastage. Students are 
told in year 4 and 5 to reread their practical skills workbook as it is updated 
annually providing this information there would be applicable for every year. 

o​ There is also currently a summer project looking at wastage in clinical skills and 
practical procedures. This is a positive step to reduce the wastage of the medical 
school further. 

 
Recommendations 

●​ IV cannulation and catheters are two examples of procedures that have a high carbon 
footprint (42). In the booklet it encourages students to make sure the procedures that are 
being undertaken are entirely appropriate for the patient. Students are taught during 
urinary catheterisation to only use a single pair of gloves. This has been common 
practice for many years but in the hospital, students are still seeing bad practice of 
double gloving. This may then encourage students to double glove themselves which is 
something to be mindful of. 

 

Conclusion 
 
There is currently a lack of sustainability content in the curriculum. This is seen throughout the 
lecture learning guides, podcasts and cased based learning. Based on our research and 
meetings with different curriculum leads, we have highlighted a variety of sustainability aspects 
that could be included in the curriculum. Many of these are small additions that could be added 
to lectures, whereas others require their own individual lecture.  
 
The time to educate future clinicians to practice medicine safely and sustainably is now. As 
previously mentioned, the IPCC states that to limit the effects of global warming, carbon 
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emissions must be halved by 2030. If we wait until climate change intensifies in the future, it will 
be too late to do anything. While most UK medical schools do not currently feature sustainability 
as a recurring theme in their curricula, the University of Aberdeen could become a catalyst for 
change, not just in Scotland, but internationally. 
 
There is hope for the future. The medical school has created a dedicated role for sustainability, 
which could facilitate implementing climate content in the core medical curriculum and continue 
to promote sustainable medicine. Our report aims to help this process and we hope this will lead 
to more opportunities for students to pave the way for change.  
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Extreme temperatures 
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Extreme hot/cold is a risk factor for conditions such as myocardial infarction (34), stroke (43) 
and increases risk of heart failure related death (43). There are a wide range of other conditions 
also impacted that are explored in the learning outcomes for the different systems. Respiratory 
wise high temperatures can trigger conditions like asthma (44). Also, warm temperatures 
increase the length of the pollen season and can exacerbate asthma. It stimulates pollen 
production which can work together to prolong the pollen season and produce more pollen (29). 
Chronic lung disease and COPD mortality is increased by heatwaves (45,46) 
 
Elderly population is more susceptible to conditions such as heat stroke (38). They are also 
impacted by cold weather (100). Lack of mobility may also impact an elderly person’s ability to 
escape adverse weather conditions. 
 
There are drugs that can cause adverse drug reactions if used in extreme temperatures such as 
diuretics (38,40).  
 
Elevated temperatures can also have impacts on pregnancy and cause birth complications. An 
increase in temperatures during pregnancy in multiple studies has been suggested to have a 
link to pregnancy complications such as preterm birth, birth defects, miscarriages, and stillbirths 
(47). Examples of congenital conditions affected are cataracts and heart defects (48). 
 

Air Pollution 
 
Air pollution killed 550,000 Europeans in 2016 (33) and it is also responsible for 40,000 annual 
deaths in the UK (12). In addition, air pollution costs the UK approximately £20 billion annually.  
 
Distinct types of air pollution such as particulate matter, nitrogen oxides, sulphur dioxides and 
traffic related air pollution impacts our health in many ways (31,33). These pollutants exacerbate 
chronic diseases, leading to more healthcare usage, which both adds pressure to the NHS, and 
increases the carbon footprint of providing patient care. Not only do air pollutants increase the 
morbidity and mortality of many specific cardiovascular (31,33,37,49), respiratory 
(13,30–32,50–53), musculoskeletal (54), obstetric (55,56), psychiatric (57), neurological 
(58–63), endocrinological (64) and dermatological (65) diseases, they also increase the risk of 
all-cause mortality (66). 
 
By working together to reduce our contribution to air pollution, we can dramatically improve 
public health by cutting down on preventable deaths, minimising avoidable hospitalisations and 
decreasing its cost on the NHS. An excerpt from the Chief Medical Officer’s report on Air 
Pollution states: “Reducing one µg/m3 of PM2.5 in 2017 in England could prevent 50,900 cases 
of coronary heart disease, 16,500 strokes, 4,200 lung cancers and 9,300 cases of asthma in 
people aged over 18 years by 2035.” (33). As future clinicians, we have the power to shape 
governmental policy and to encourage the public to be conscious of their contributions to air 
pollution. 
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Food and drug security 
 
Eat Lancet provides information on a “Planetary Health Diet” which is primarily plant forward but 
can include a small amount of animal-based food (67) It is important to note that not all meat 
sources are equivalent in greenhouse gases. However, it is found that the lowest impact meat 
still causes more damage to the environment that any plants and vegetables (68).  
 
There are a variety of different carcinogens that can impact the likelihood of a person 
developing different types of cancers. As an example, mentioned in the alimentary learning 
outcomes above there are health risks of processed and red meat, an example of which is their 
role as a carcinogen (69).  
 
The rise in incidences of extreme weather events decreases yields from plants and animals due 
to flooding and heatwaves occurring (16). Also, changes in climate can aggravate pollinator loss 
and changes in weather can impact food due to increased risk of spoilage due to interfering with 
food storage networks. Sustainable Development Goal 2 is to end hunger which cannot occur if 
food security will decrease due to climate change (70). Increase in adverse weather events 
could impact the growth of plants, not only affecting food security as mentioned in other areas of 
the report but also impacting the growth of medicinal plants. Due to the increase in extreme 
weather events that climate change brings there could be interruptions to the global medication 
supply chain (71).  
 

The Impact of Extreme Weather on Infectious Diseases 
 
Increase in flooding and rain will possibly raise the number of outbreaks of water borne 
diseases (52,72). The sixth sustainable development goal is clean water (73) which will be 
impacted if there is an increase in outbreaks of water borne diseases. If droughts increase with 
higher temperatures this will impact water too as less clean water will be available and more 
contaminated sources will be used for drinking water (72). Increase in ambient temperatures will 
also impact water temperatures. This in turn increases the ability of organisms that cause 
illnesses like diarrhoea to multiply and could raise the rate of growth of algal blooms and 
seafood related illnesses (52).  
 
Climate change will increase temperatures and cause a variety of extreme weather events. 
These can increase the rates and types of vector borne diseases occurring in different countries 
(52). There are many other factors that can also compound to change the rate of infectious 
diseases (17). However, this is an area that could be explored more in the infectious diseases 
teaching or in a global health lecture. Higher temperatures also increase the risk of Lyme 
disease. This is also impacted by rewilding which is increasing grass length and the amount of 
grass which creates more areas for ticks that carry Lyme disease. 
 
Zika virus is associated with birth defects, a major one being microcephaly. Due to increasing 
temperatures affecting vector borne diseases (See Infectious Diseases), this will impact the 
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areas that zika virus affects. It is possible that in the future Europe and North America could see 
many more cases of Zika with a study predicting that 1.3 billion new people could be at risk of 
zika by 2050 (74). 
 

Healthcare’s contribution to climate change 
 
Healthcare systems around the world are a major contributor to climate change. The NHS emits 
5% of total carbon emissions and 40% of all public sector carbon emissions in the UK (33) (75). 
Work is currently underway to make healthcare more sustainable in the NHS, as it has recently 
committed to reaching net zero emissions by 2045. Current medical students will enter the NHS 
during the transition towards carbon neutrality, and it is vital that they are provided with the tools 
needed to facilitate this process. Being aware of the major emitters of greenhouse gases such 
as specific medical interventions, surgery, medication packaging and disposal of healthcare 
waste allows clinicians to take action to reduce their impact. 
 
There are a variety of medications and procedures that produce a considerable amount of 
carbon emissions. Many of these can be replaced by alternatives which emit less greenhouse 
gases. Inhalers, for instance, come in the form of pMDIs or DPIs. The former contains harmful 
greenhouse gases, which are over 1000 times worse than carbon dioxide, while the latter does 
not (27). Prescribed medications also contribute to emitting greenhouse gases due to the 
resources needed to make them, transportation and the waste produced from packaging (76). 
£12-18M of medication is wasted every year in Scotland due to over-ordering and unnecessary 
repeated medications (77). By deprescribing, we not only reduce the environmental impact of 
medications, but we also improve quality of life by preventing side effects (78). Some 
medications, such as inhalers, cannot be recycled at home and are required to be returned to 
the pharmacy. Superfluous investigations are another area where carbon emissions could be 
minimised. Many investigations require the use of electricity, water, single use items and also 
require the patient to travel to hospital, which in turn contributes to emissions (79) (80). 
Preventing unnecessary investigations which do not contribute to management plans is both 
sustainable and allows clinicians to practice realistic medicine.  
 
The operating theatre is a major contributor to climate change in the hospital. Anaesthetic 
gases, particularly Entonox and desflurane, contain harmful greenhouse gases which have a 
high global warming potential (81–83). Work is being done to limit the emission of these gases 
through the recent implementation of the Green Theatres Programme by NHS Scotland (84). In 
addition, many medications used in theatres, such as propofol, do not degrade and represent a 
hazard to the environment (85). Anesthetics also contribute to waste, as a single operating 
theatre produces 2300kg of waste annually. To make matters worse, incorrect waste 
segregation is a common issue in hospitals, meaning that anything that is recyclable goes 
through the same waste treatment as the huge amount of single use equipment in surgery 
(86,87). 
 
Identifying the key areas where healthcare could be made more sustainable is important to 
teach to medical students, as it will allow us to identify even more areas which contribute to 
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climate change. Repetition and familiarity are key to increased pattern recognition regarding 
identifying areas of improvement.  
 

Global Health 
 
Climate change will displace a large amount of people as lands become uninhabitable (74). 
Climate change will exacerbate social inequalities (74). People from poorer background will be 
disproportionately affected due to lack of access to air conditioning (88). This lack of air 
conditioning will exacerbate the high temperature problems in pregnant women who cannot 
afford air conditioning which in turn will impact their children. 
 
The global health series of lectures explores the importance of healthcare systems around the 
world working together to eradicate diseases. While they are effective at showing the 
perspectives of clinicians in developing countries, the lectures ultimately fail to highlight the 
disproportionate effects of climate change burdened on them (1) If global temperatures continue 
to rise, heat waves will become longer and more frequent, water shortages will occur, flooding 
will displace people from their homes and can spread disease and food security will be at risk 
(25) (26). 
 
By 2050 it is thought that 50-200 million people could be displaced by the changing climate (89). 
It is important that we can understand how this displacement will affect their mental health and 
be able to treat this accordingly. 
 
For global health it is important to look at the UN sustainable development goals (90). Goals 
include topics such as “quality education” and “zero hunger”. Looking at these through a 
paediatric lens allows students to appreciate the challenges facing paediatricians around the 
world (91). Children are very vulnerable to the effects of the changing climate due to their 
mental capacity and their physiology due to their body surface ratio. 
 
Indigenous people’s way of life is closely linked with the natural environment. Indigenous people 
located in certain areas such as the Inuit in the Arctic are disproportionately affected than other 
areas, as their homes are in susceptible areas to climate change (92). Inuit have core values of 
only taking what is needed, sustainably using resources and respecting nature. If we can 
implement some of their values in our professional lives as clinicians, we can take steps to 
reduce clinical waste (93). Indigenous people have been stewards of land and ecosystems and 
manage an estimated 20-25% of the Earth’s land and 80% of biodiversity (94). Including this 
learning outcome can improve our Planetary Health Report card score. 
 

Psychiatry 
 
Solastalgia is the distress that is caused by environmental change (95). Management can 
involve therapies, lifestyle management and medication (96). Lifestyle management is a positive 
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way of reducing the carbon footprint of the NHS by using less medications which can have an 
impact on the environment through factors like manufacturing and waste. 
 
Witnessing extreme weather events can cause higher rates of mental health conditions such as 
depression and anxiety (92,93) (97,98). These mental health effects can also impact people 
who are not directly impacted (97). It is important that people who feel distress due to climate 
change related causes have access to the correct support. Extreme weather events can cause 
damage to infrastructure which in turn can affect the economy leading to impacts on people’s 
mental health. There is a possible linkage between the impact of heatwaves on suicide rates 
(99). 
 

Medical Ethics and Law 
 
According to the Cambridge Dictionary, climate justice is “the idea that the rich countries of the 
world must take responsibility for climate change and the damage it causes, and help poorer 
countries and people because they have not caused most of the problem and are the worst 
affected” The National History museum states: “Climate justice recognises that climate change 
will not affect everyone in the same way, and that this will lead to inequalities between places, 
people and even generations. It moves climate change conversations beyond the science and 
the physical impacts, to questions of politics and ethics, such as who should bear responsibility 
for paying for the damage caused by climate change, or how much developed countries should 
help the developing world increase their energy use in a sustainable way.” (100). Increased 
temperature, excess precipitation, droughts, extreme weather events and increased sea levels 
are the major effects of climate change on the planet (92).  
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