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Abstract 

Background: It is now a General Medical Council requirement to incorporate education for sustainable healthcare 
(ESH) into medical curricula. To date, research has focussed on the perspectives of educators and which sustainable 
healthcare topics to include in teaching. Therefore, due to this gap in the literature, we have investigated the perspec-
tives of medical students in the UK regarding current and future incorporation of ESH in medical education.

Methods: A survey was circulated to 851 clinical year medical students and students intercalating after completing 
at least one clinical year in a London University. The anonymous survey consisted of sections on the environmental 
impact, current teaching and future teaching of ESH.

Results: One hundred sixty-three students completed the survey. 93% of participants believed that climate change 
is a concern in current society, and only 1.8% thought they have been formally taught what sustainable healthcare is. 
No participants strongly agreed, and only 5 participants (3.1%) agreed, that they would feel confident in answering 
exam questions on this topic, with 89% agreeing that more ESH is needed. 60% believe that future teaching should 
be incorporated in both preclinical and clinical years, with 31% of participants preferring online modules as the 
method of teaching.

Conclusion: Our study has stressed the lack of current sustainable healthcare teaching in the medical curriculum. 
There is student demand for ESH, however, uncertainty remains regarding who is best placed to facilitate ESH, how 
it should be delivered, and whether there is a gender discrepancy regarding sustainable healthcare importance, 
emphasising the need to close the gap between educational rhetoric and action.
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Background
Climate change plays an increasingly significant role in 
our daily lives. From a medical perspective, air pollution 
is associated with 31 adverse health outcomes, including 
cancer and stroke [1, 2]. “Climate change is the greatest 
global health threat of the 21st century” [3]. Poor air quality 
is a significant cause of annual mortality, with air pollution 

causing 7 million deaths globally in 2018 [4, 5], and it is 
predicted that there will be 1 billion climate migrants 
due to climate change by 2050 [6]. Therefore, it is becom-
ing increasingly evident that climate change is adversely 
impacting health outcomes internationally.

The healthcare sector has a significant environmental 
impact, with the UK’s National Health Service (NHS) 
having the largest carbon footprint in the UK public 
sector [7], and the healthcare sector contributing to 
4.4% net global emissions worldwide [8]. Therefore, 
healthcare services have an increasingly recognised 
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responsibility to become sustainable, with 52 countries 
committing to develop lean, low-carbon, and climate-
resilient healthcare services during COP26 [9]. Sustain-
able healthcare can be defined as “education about the 
impact of climate change and ecosystem alterations on 
health, and the impact of the healthcare system on the 
aforementioned” [10].

The COVID-19 pandemic has placed environmental 
concern at the forefront of debate, with the majority of 
the UK public sampled in polls believing that govern-
mental action should prioritise environmental protec-
tion post-pandemic [11]. The pandemic has been both 
beneficial and detrimental to the environment: positives 
are associated with lockdowns held internationally and 
reduced economic activity, whereas negatives are asso-
ciated with reduced recycling and increased demand for 
personal protective equipment (PPE) [12]. PPE is par-
ticularly pertinent for sustainable healthcare: the World 
Health Organisation (WHO) has estimated that 89 mil-
lion medical masks have been needed each month dur-
ing the COVID-19 pandemic. It has been suggested that 
the COVID-19 pandemic could be used to introduce 
environmental and economic policies that can benefit 
long-term health outcomes [13, 14]. Therefore, while 
undoubtedly a human tragedy, the COVID-19 pan-
demic has reiterated the importance of sustainable eco-
nomic recovery and healthcare for current and future 
generations.

Alongside current healthcare professionals, health-
care professionals in training are arguably best placed 
to be educated about sustainable healthcare relevant 
for current and future generations. The AMEE Con-
sensus Statement emphasises the roles that universities 
have in developing healthcare students to appropriately 
face the problems of climate change and promote sus-
tainability [15]. From a UK perspective, the General 
Medical Council (GMC) have stated in Subsection  25 
of their Outcomes for Graduates that newly qualified 
doctors should understand and be able to utilise prin-
ciples of sustainable healthcare in their medical prac-
tice, and that universities had until 2020 to put in the 
necessary teaching to support this     [16, 17]. However, 
the Planetary Health Report Card (PHRC) suggests that 
education for sustainable healthcare (ESH) may still be 
lacking internationally [18]. Therefore, it appears clear 
that sustainable healthcare in medical education is still 
in its infancy, with relatively little published thus far 
[19, 20].

Tun’s research gained the perspective of educators 
regarding the integration of ESH in medical education 
[21]. Several obstacles were identified including the 
perceived lack of teaching time, and a notable enabler 
included student interest in sustainable healthcare. 

However, this did not consider the perspective of 
current medical students. She also identified a con-
cern that medical educators may not be sufficiently 
informed to teach students well [21]. To address this, 
the use of peer teaching from fellow medical students 
has been proposed by Green and Legard. While they 
summarised the views of several medical schools, this 
included a relatively small cohort of 29 medical stu-
dents [22]. Additionally, Teherani et  al. surveyed 52 
sustainable healthcare experts, who identified that 
most teaching should be undertaken in preclinical 
years [19].

There does not seem to be a clear consensus on how to 
best integrate sustainable healthcare into medical curric-
ula. This lack of clarity may be explained by the fact that, 
to our knowledge, no previous study has investigated 
the perspective of current medical students in literature 
regarding current and future incorporation of sustain-
able healthcare in medical education. Therefore, gaining 
insight of the students’ perspective on sustainable health-
care will enable us to identify pitfalls in current medical 
education, and approaches to maximise the efficacy of 
ESH in the future. We aim to identify:

• Whether current medical students have been taught 
what sustainable healthcare is.

• Whether current ESH is sufficiently incorporated 
into the medical curriculum.

• The importance of sustainable healthcare from the 
perspective of current medical students.

• Preferred approaches to include ESH in the medical 
curriculum.

Methods
Participants
Inclusion criteria for choosing participants for this study 
involved current medical students in clinical years at a 
London university (years 3, 4 or 5 respectively) or stu-
dents currently intercalating having completed at least 
one clinical year. Prospective students were invited via 
central emails and social media to complete the survey, 
which was open over a 2 week period.

Materials and design
The anonymous survey consisted of four sections: demo-
graphics, environmental impact, current teaching and 
future teaching. Demographic data collected included 
gender and year of study in medical school. Questions 
asked regarding environmental impact, current teach-
ing, and future teaching are summarised in Tables 1 and 
2, and Figs. 2 and 3, and cover the overarching principles 
of the priority learning outcomes from the Centre for 
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Sustainable Healthcare [23]. Environmental impact and 
current teaching sections of the survey were assessed via 
a Likert scale. Microsoft Forms was used to design the 
survey and interpret the data collected. Microsoft Excel 
was also used to interpret the data. All questions had to 
be completed for the participant to be able to submit the 
survey.

Results
Demographics
One hundred sixty-three medical students completed the 
survey out of a possible 851 students. Demographics are 
summarised in Fig. 1.

Environmental impact
Answers to statements on environmental impact in rela-
tion to both current society as well as medical practice 
are summarised in Table 1.

Current teaching
Answers to statements on current ESH in the medical 
curriculum are summarised in Table 2.

Future teaching
When asked how sustainable healthcare should be 
incorporated into teaching, respondents voted for the 
following: 50 for online modules (31%), 42 for lec-
tures (26%), 39 for small group teaching (24%), 26 for 
ward-based teaching (16%), and 6 for ‘other’ (3.7%). 
For ‘other’ responses, students specified that teaching 
should be as ‘1-2 lectures online’, it should be ‘inte-
gral to part of all teaching rather than seen as an extra’, 
‘ward-based teaching’, ‘don’t know’, ‘a combination of 
small groups, lectures, and ward-based learning’, and 
‘all of the above are useful’.

Forty-one students (25%) voted that teaching should 
be incorporated in preclinical years, 24 for clinical 
years (15%), 97 for both preclinical and clinical years 

Table 1 Assessing the student perspective on environmental impact in relation to both current society as well as medical practice via 
Likert scale. Percentages to 2 significant figures

Statement Strongly disagree Disagree Neither agree 
nor disagree

Agree Strongly agree

I believe that climate change is a significant concern in current society. 1 (0.6%) 2 (1.2%) 9 (5.5%) 47 (29%) 104 (64%)

I am conscious of my daily impact on the environment. 1 (0.6%) 20 (12%) 19 (12%) 88 (54%) 35 (22%)

Daily medical practice adversely impacts the environment. 0 (0.0%) 6 (3.7%) 39 (24%) 82 (50%) 36 (22%)

It is important for daily medical practice to be environmentally friendly. 2 (1.2%) 3 (1.8%) 18 (11%) 70 (43%) 70 (43%)

HCP’s should consider their impact on the environment in daily practice. 2 (1.2%) 8 (4.9%) 16 (9.8%) 78 (48%) 59 (36%)

Table 2 Assessing the student perspective on current sustainable healthcare teaching in the medical curriculum. Percentages to 2 
significant figures

Statement Strongly disagree Disagree Neither 
agree nor 
disagree

Agree Strongly agree

My course has made it clear that it is a GMC requirement for newly qualified 
doctors to understand and utilise the principles of sustainable healthcare in 
their medical practice.

51 (31%) 79 (48%) 17 (10%) 13 (8.0%) 3 (1.8%)

I have been formally taught what sustainable healthcare is. This can be 
defined as “education about the impact of climate change and ecosystem 
alterations on health, and the impact of the healthcare system on the afore-
mentioned” (CSH Networks).

84 (52%) 63 (39%) 13 (8.0%) 2 (1.2%) 1 (0.6%)

I have been formally taught about environmentally friendly plans already 
established in the NHS.

86 (53%) 64 (39%) 9 (5.5%) 4 (2.4%) 0 (0.0%)

I would feel confident in answering questions about sustainable healthcare 
in an exam setting.

104 (64%) 46 (28%) 8 (4.9%) 5 (3.1%) 0 (0.0%)

More teaching is needed about sustainable healthcare in the medical cur-
riculum.

2 (1.2%) 5 (3.1%) 10 (6.1%) 51 (31%) 95 (58%)

There is time and space available in the curriculum to incorporate teaching 
about sustainable healthcare.

9 (5.5%) 24 (15%) 51 (31%) 60 (37%) 19 (12%)



Page 4 of 9Gupta et al. BMC Medical Education          (2022) 22:689 

(60%), and 1 for other (0.6%), with the latter specified as 
‘all stages as spiral learning’.

Figure  2 summarises student responses when asked 
who would be best to give this teaching, and Fig.  3 
summarises potential sustainable healthcare topics of 
student interest to be included in future teaching.

Discussion
Demographics
One hundred sixty-three responses were received 
from a potential 851 respondents (19%). This relatively 

low response rate is comparable to a similar Yale 
study amongst US healthcare students, with possible 
explanations including selection bias: students with 
prior interest are more likely to respond to the sur-
vey [24]. An additional reason may be that the survey 
was released shortly after hospital placements had 
restarted for clinical year medical students at the Lon-
don university after initial lockdowns held in the UK 
due to the COVID-19 pandemic. Therefore, the tim-
ing of the survey release may have further hindered the 
response rate.

Fig. 1 Demographics of respondents. A Gender of all respondents. B Year of study. Respondents intercalating were asked to choose their last 
clinical year completed

Fig. 2 Student perspective ranking who would be best to teach sustainable healthcare. 1 = most appropriate, 4 = least appropriate
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69% of respondents were female. Table 3 displays the 
differences in responses to the survey based on gender. 
Results of note include a greater proportion of females 
felt that it is important for daily medical practice to be 
environmentally friendly (89%), that healthcare profes-
sionals should consider their impact on the environ-
ment in daily practice (90%), that the course had not 
made it clear that ESH is a GMC requirement (85%), 
and that there is time and space in curriculum to incor-
porate ESH (53%), in comparison to males (78, 72, 65, 
37% respectively). While we are unable to comment 
on whether these gender discrepancies are statistically 
significant, this appears to be in keeping with the Yale 
study, where more females regarded sustainable health-
care as an important issue compared to males [24]. 
There is limited evidence currently available regard-
ing a possible gender discrepancy between sustain-
able healthcare importance. Therefore, future research 
should identify whether this is statistically significant, 
possible drivers, and whether ESH should be tailored to 
ameliorate this discrepancy.

Environmental impact
“Climate change is the biggest global health threat of the 
21st century” [3]. Costello et al’s quote from 2009 fittingly 
resonates to this day, with global warming estimated to 
cause 250,000 extra deaths globally each year between 
2030 and 2050 [25]. Therefore, it is unsurprising that 83% 

of participants agreed or strongly agreed that climate 
change was a significant concern in current society.

Furthermore, 86% of respondents believe that daily 
medical practice should be environmentally friendly, and 
72% felt that daily medical practice adversely impacts the 
environment, in keeping with the Yale study, and reiterat-
ing the importance of the NHS’ “Delivering a ‘Net Zero’ 
National Health Service” by 2040 and the commitment 
that 52 countries made in COP26 [9, 24, 26].

Current teaching
One of the GMC outcomes for graduates is that “newly 
qualified doctors must be able to apply the principles, 
methods and knowledge of population health and the 
improvement of health and sustainable healthcare to 
medical practice” [16]. Despite this statement, our results 
indicate that 79% of students did not believe that their 
course had made this clear. The majority of students 
felt they had not been formally taught what sustainable 
healthcare is, in keeping with El Omrani et  al’s findings 
[27]. However, there is student demand to incorporate 
sustainable healthcare into medical curricula, comple-
menting Tun’s findings from the perspective of medical 
educators [21].

Assessing learning is considered a barrier to introduc-
ing sustainable healthcare into medical curricula [21]. 
In this study, 92% of students did not feel confident in 
answering sustainable healthcare-related exam questions. 

Fig. 3 Student opinion on what topics would be relevant to teach about sustainable healthcare in medical curricula. X-axis abbreviations: 1 = the 
NHS’ impact on climate change, 2 = the effect of climate change on medical conditions, 3 = already established approaches to reduce the 
environmental impact of the NHS (e.g. the NHS Long Term Plan), 4 = new approaches to reduce the environmental impact of the NHS, 5 = how 
COVID-19 has made us re-think strategies to implement healthcare, 6 = renewable energy resources and their utility in healthcare, 7 = financing 
sustainable healthcare and pitfalls to overcome, 8 = relevant research from other industries, 9 = additional resources available regarding the 
environmental impact of medical practice, 10 = other
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Therefore, perhaps the more pressing issue at hand is the 
lack of coherent ESH, as opposed to assessing sustain-
able healthcare learning. Using formative but manda-
tory assessments has been suggested [28], and may help 
students to gain ESH, while transitioning to sustainable 
healthcare in summative examinations.

Incorporating ESH into student-selected components 
already embedded into medical curricula may also pro-
vide an opportunity to introduce ESH, and could be 
linked to quality improvement, which forms its own 
section in the GMC Outcomes for Graduates [16, 29]. 
Furthermore, if associated with a clinical supervi-
sor, this may help to give a clinical insight into sustain-
able healthcare, alongside providing an opportunity for 

current healthcare professionals to learn about sustain-
able healthcare as well. Alternative methods of incor-
porating ESH include reflective writing, short answer 
questions in summative examination, and part of clini-
cal placements [30], with the former relating to section 2 
of the GMC Outcomes for Graduates: “Professional and 
ethical responsibilities” [16].

Methods of embedding sustainable healthcare into 
the curriculum has been discussed in literature interna-
tionally, with medical educators describing the curricu-
lum as already overcrowded [21, 24, 31–33]. This study 
reinforces the uncertainty of whether there is sufficient 
space in the medical curricula for ESH, but from a stu-
dent perspective. The aforementioned solutions integrate 

Table 3 Sub-demographic data assessing responses based on gender via Likert scale. Percentages up to 2 significant figures

Statement Gender Strongly agree Agree Neither 
agree nor 
disagree

Disagree Strongly disagree

I believe that climate change is a significant concern in 
current society.

Male 28 (57%) 15 (31%) 5 (10%) 1 (2.0%) 0

Female 76 (67%) 32 (28%) 4 (3.5%) 1 (0.9%) 1 (0.9%)

Prefer not to say 0 1 (100%) 0 0 0

Daily medical practice adversely impacts the environment. Male 15 (31%) 19 (39%) 10 (20%) 5 (10%) 0

Female 22 (19%) 62 (54%) 29 (25%) 1 (0.9%) 0

Prefer not to say 0 1 (100%) 0 0 0

It is important for daily medical practice to be environ-
mentally friendly.

Male 17 (35%) 21 (43%) 7 (14%) 3 (6.1%) 1 (2.0%)

Female 53 (46%) 49 (43%) 11 (9.6%) 0 1 (0.9%)

Prefer not to say 1 (100%) 0 0 0 0

Healthcare professionals should consider their impact on 
the environment in daily practice.

Male 17 (35%) 18 (37%) 9 (18%) 4 (8.2%) 1 (2.0%)

Female 41 (36%) 61 (54%) 7 (6.1%) 4 (3.5%) 1 (0.9%)

Prefer not to say 1 (100%) 0 0 0 0

My course has made it clear that it is a GMC requirement 
for newly qualified doctors to understand and utilise 
the principles of sustainable healthcare in their medical 
practice.

Male 2 (4.1%) 5 (10%) 10 (20%) 21 (43%) 11 (22%)

Female 8 (7.0%) 8 (7.0%) 8 (7.0%) 58 (51%) 39 (34%)

Prefer not to say 0 0 0 0 1 (100%)

I have been formally taught what sustainable healthcare 
is. This can be defined as “education about the impact of 
climate change and ecosystem alterations on health, and 
the impact of the healthcare system on the aforemen-
tioned” (CSH Networks).

Male 1 (2.0%) 1 (2.0%) 4 (8.2%) 20 (41%) 23 (47%)

Female 0 1 (0.9%) 4 (7.9%) 44 (39%) 60 (53%)

Prefer not to say 0 0 0 0 1 (100%)

I have been formally taught about environmentally 
friendly plans already established in the NHS.

Male 0 1 (2.0%) 5 (10%) 18 (37%) 25 (51%)

Female 0 3 (2.6%) 4 (3.5%) 47 (41%) 60 (53%)

Prefer not to say 0 0 0 0 1 (100%)

I would feel confident in answering questions about 
sustainable healthcare in an exam setting.

Male 0 3 (6.1%) 2 (4.1%) 17 (35%) 27 (55%)

Female 0 2 (1.8%) 7 (6.1%) 29 (25%) 76 (67%)

Prefer not to say 0 0 0 0 1 (100%)

More teaching is needed about sustainable healthcare in 
the medical curriculum.

Male 18 (37%) 21 (43%) 7 (14%) 4 (4.1%) 1 (2.0%)

Female 77 (68%) 30 (26%) 3 (2.6%) 3 (2.6%) 1 (0.9%)

Prefer not to say 1 (100%) 0 0 0 0

There is time and space available in the curriculum to 
incorporate teaching about sustainable healthcare.

Male 2 (4.1%) 16 (33%) 13 (27%) 11 (22%) 7 (14%)

Female 16 (14%) 44 (39%) 38 (33%) 14 (12%) 2 (1.8%)

Prefer not to say 1 (100%) 0 0 0 0



Page 7 of 9Gupta et al. BMC Medical Education          (2022) 22:689  

ESH into the curriculum [21], instead of removing con-
tent from the syllabus, thereby enhancing the intertwined 
relationship between sustainable healthcare and medical 
practice. It is therefore essential for further research to be 
conducted on how to best incorporate ESH into medical 
education, to urgently address this international issue.

Future teaching
The student perspective suggests that online modules 
(31%) are the most popular method of incorporating 
sustainable healthcare into medical education. This was 
similar to lectures (26%) and small group teaching (24%), 
suggesting that uncertainty remains on how they would 
prefer to be taught. However, it is important not to inter-
pret these results as generalisable beyond the study pop-
ulation. The response rate was too low for representative 
sampling of the student population, and student prefer-
ence does not equate to effectiveness of a given teaching 
modality. The COVID-19 pandemic may have skewed 
this result however, as online modules were the only 
option which did not involve in-person interaction [34]. 
This uncertainty on how best to be taught sustainable 
healthcare is also reflected by educators, with an Aus-
tralian university study finding that two-thirds of educa-
tors would not know the best way for their students to be 
taught [32].

Students were also asked to rank who would be best 
to teach sustainable healthcare. Healthcare profession-
als were the preferred option, followed by university 
non-clinical staff (45 and 28% as most appropriate choice 
respectively), with only 9% preferring to be taught by 
senior students. Tun identified that medical educators 
may not be able to effectively teach students due to lack 
of knowledge, and that students and medical educators 
both teaching and learning from one another may be the 
preferred ESH method [21]. However, our results sug-
gest that from a student perspective, students prefer to be 
taught by healthcare professionals and non-clinical staff, 
in comparison to peer students.

The results highlight further uncertainty regarding the 
ideal approach to provide ESH, with similar response 
rates for students to be taught through online modules 
(30%), lectures (26%), and small group teaching (24%) 
respectively. It has been previously suggested that pooled 
resources across medical schools can help to minimise 
the lack of ESH available [20–22]. Our survey asked 
participants to rank their preferred teaching method, 
however, there was no clear preference with modali-
ties scoring similarly. This may also reflect a discrepancy 
between educational preference and educational effec-
tiveness. Therefore, this uncertainty surrounding how 
to best teach a new subject in the medical curriculum 
also presents the opportunity to study which teaching 

modalities are effective. This includes conducting fur-
ther research from the perspectives of both students and 
medical educators to identify whether one ESH teach-
ing method is superior to others, and by comparing ESH 
teaching methods both intra- and inter-institutionally.

Strengths and limitations
This paper addresses a gap in the literature on the per-
spectives of medical students in the UK regarding current 
ESH in medical education. This study investigated the 
preferred method of incorporating future ESH in medical 
education from a student perspective. Although previous 
studies have asked students for opinions, the sample size 
for our study was larger (n = 163).

Despite having a large sample size compared to previ-
ous similar UK studies, we only collected data from one 
London medical school. Our survey did not have many 
‘open questions’, meaning that students could not fully 
voice their opinion. Furthermore, we only distributed 
the survey amongst students in their clinical years, which 
meant we did not gain the insight of students in preclini-
cal years. We decided not to distribute the survey to pre-
clinical students due to their relative lack of exposure to 
a clinical environment. Use of a Likert scale for most of 
our questions meant that we did not obtain much quali-
tative data. Significance of our findings could also not be 
determined as we did not perform any statistical analysis. 
We used statements for the environmental impact and 
current teaching sections. The survey lacked qualitative 
exploration, and therefore, categorical choices were not 
necessarily complete. For example, the choice of having 
ESH integrated across all modules, as opposed to a stand-
alone e-learning module, was not specifically included, 
with the closest option being to incorporate ESH into 
both pre-clinical and clinical years. Future iterations of 
this survey could address this issue. Furthermore, with 
the Medical Schools Council (MSC) recently releasing 
an ESH curriculum [35], mapping our survey to this cur-
riculum will create a more comprehensive survey.

Future research
Sustainable healthcare in medical education remains a 
relatively novel concept, with limited research thus far. 
Our study gained the perspective of medical students 
in clinical years from a London university. Distribut-
ing a modified survey reflecting the MSC curriculum, 
with more qualitative elements and comprehensive cat-
egorical choices, among medical schools across the UK 
and globally in the future will allow us to gain further 
insight on the student perspective of ESH. Additionally, 
repeating this study in the future will allow us to longi-
tudinally compare whether ESH has improved in medi-
cal education after medical schools have had more time 
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to incorporate and develop such teaching in their cur-
ricula. Using small focus groups may allow students to 
further articulate their views on how to embed sustain-
able healthcare into the curriculum in a more qualitative 
manner, and enhance ESH.

While we only focussed on the perspective of medi-
cal students in clinical years, it may prove useful to gain 
insight from preclinical students, who may have a less 
medical perspective on sustainable healthcare, and pro-
vide a more generalised approach instead. Finally, to 
gain an updated insight into the medical educator per-
spective, distributing a similar survey, but tailored to 
educators, across all UK medical schools will allow us 
to compare and contrast this to the student opinion, 
and identify an optimal method to implement ESH. This 
is particularly important where uncertainty remains 
in our study, such as identifying who is best placed to 
teach sustainable healthcare, how sustainable healthcare 
should be taught, and whether there is a gender discrep-
ancy present regarding the importance of sustainable 
healthcare. Researching whether there is a discrepancy 
between ESH in the UK and globally will highlight any 
further improvements that should be made to our teach-
ing. Finally, with increasing emphasis to integrate ESH 
into medical curricula, future research should deter-
mine whether teaching has been successfully incorpo-
rated to effectively teach students and raise awareness 
once they have transitioned into clinical practice.

Conclusion
This study investigated the perspective of medical stu-
dents in the UK regarding current and future incorpo-
ration of sustainable healthcare in medical education. 
Students believe that it is important for daily medical 
practice to be environmentally friendly, but it currently 
isn’t. Most respondents feel that they have not been for-
mally taught what sustainable healthcare is and would not 
feel confident on being examined on this topic, despite 
it being a GMC requirement. Although respondents 
expressed a preference for expert rather than peer teach-
ing, uncertainty remains on how it should be taught, and 
whether there is a gender discrepancy present regarding 
the importance of sustainable healthcare. Our research 
highlights a clear discrepancy between educational rhet-
oric and action on sustainable healthcare. Therefore, it is 
essential that this gap is closed if the NHS is to meet its 
Net Zero commitment.

Abbreviations
ESH: Education for sustainable healthcare; GMC: General Medical Council; NHS: 
National Health Service; PHRC: Planetary Health Report Card; PPE: Personal 
Protective Equipment; UK: United Kingdom; WHO: World Health Organisation.

Acknowledgements
We would like to thank St George’s, University of London for their cooperation 
and help in circulating the survey within the university for our research.

Authors’ contributions
Dhruv Gupta and Lahvanya Shantharam wrote the main manuscript text for 
this research article. Dr. Bridget Kathryn MacDonald gave senior advice and 
reviewed the article. The author(s) read and approved the final manuscript.

Funding
None.

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
St George’s Research Ethics Committee approved this study (REC: 2020.0222). 
Before completing the survey, all participants gave informed consent, with 
all methods carried out being in accordance with relevant guidelines and 
regulations.

Consent for publication
All authors consent for publication of this research article. Not applicable for 
participant consent for publication.

Competing interests
None.

Author details
1 St George’s University of London, Cranmer Terrace, Tooting, London SW17 
0RE, UK. 2 St George’s University Hospitals NHS Foundation Trust, Blackshaw 
Road, London SW17 0QT, UK. 

Received: 16 August 2021   Accepted: 8 August 2022

References
 1. Williams M, Evangelopoulos D, Katsouyanni K, Walton H. Personalising 

the health impacts of air pollution – Summary for Decision Makers 2019. 
http:// erg. ic. ac. uk/ Resea rch/ docs/ Perso nalis ed- health- impac ts- Summa 
ry% 20for% 20Dec ision% 20Mak ers. pdf. Accessed 8 Aug 2021.

 2. Wise J. Air pollution report shows health impact. BMJ. 2019. https:// doi. 
org/ 10. 1136/ bmj. I6677.

 3. Costello A, Abbas M, Allen A, Ball S, Bell S, Bellamy R, et al. Managing the 
health effects of climate change. Lancet. 2009. https:// doi. org/ 10. 1016/ 
S0140- 6736(09) 60935-1.

 4. World Health Organisation: Global status report on alcohol and health 
2018. 2018. https:// www. who. int/ publi catio ns/i/ item/ 97892 41565 639. 
Accessed 14 Jan 2021.

 5. Zhang Q, Jiang X, Tong D, Davis SJ, Zhao H, Geng G, et al. Transboundary 
health impacts of transported global air pollution and international trade. 
Nature. 2017. https:// doi. org/ 10. 1038/ natur e21712.

 6. Lancet T. Climate migration requires a global response. Lancet. 2020. 
https:// doi. org/ 10. 1016/ S0140- 6736(20) 30571-7.

 7. Sustainable development unit. Natural resource footprint. National 
Health Service. 2020. https:// www. sduhe alth. org. uk/ policy- strat egy/ repor 
ting/ natur al- resou rce- footp rint- 2018. aspx. Accessed 10 Jan 2021.

 8. Health Care Without Harm. Health Care’s climate footprint: how the 
health sector contributes to the global climate crisis and opportunities 
for action. 2019. https:// noharm- europe. org/ Clima teFoo tprin tRepo rt. 
Accessed 6 May 2022.

 9. UN Climate Change Conference UK 2021. The COP26 Health Programme 
2021. https:// ukcop 26. org/ the- cop26- health- progr amme/. Accessed 6 
May 2022.

http://erg.ic.ac.uk/Research/docs/Personalised-health-impacts-Summary%20for%20Decision%20Makers.pdf
http://erg.ic.ac.uk/Research/docs/Personalised-health-impacts-Summary%20for%20Decision%20Makers.pdf
https://doi.org/10.1136/bmj.I6677
https://doi.org/10.1136/bmj.I6677
https://doi.org/10.1016/S0140-6736(09)60935-1
https://doi.org/10.1016/S0140-6736(09)60935-1
https://www.who.int/publications/i/item/9789241565639
https://doi.org/10.1038/nature21712
https://doi.org/10.1016/S0140-6736(20)30571-7
https://www.sduhealth.org.uk/policy-strategy/reporting/natural-resource-footprint-2018.aspx
https://www.sduhealth.org.uk/policy-strategy/reporting/natural-resource-footprint-2018.aspx
https://noharm-europe.org/ClimateFootprintReport
https://ukcop26.org/the-cop26-health-programme/


Page 9 of 9Gupta et al. BMC Medical Education          (2022) 22:689  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 10. CSH Networks. Education for sustainable healthcare. 2021. https:// netwo 
rks. susta inabl eheal thcare. org. uk/ netwo rk/ educa tion- susta inable- healt 
hcare . Accessed 12 Jan 2021.

 11. Ipsos MORI. Majority of people expect government to make environment 
a priority in post COVID-19 recovery. 2020. https:// www. ipsos. com/ ipsos- 
mori/ en- uk/ major ity- people- expect- gover nment- make- envir onment- 
prior ity- post- covid- 19- recov ery. Accessed 14 Jan 2021.

 12. Rume T, Islam SMDU. Environmental effects of COVID-19 pandemic and 
potential strategies of sustainability. Heliyon. 2020. https:// doi. org/ 10. 
1016/j. heliy on. 2020. e04965.

 13. Belesova K, Heymann DL, Haines A. Integrating climate action for health into 
covid-19 recovery plans. The BMJ. 2020. https:// doi. org/ 10. 1136/ bmj. m3169.

 14. Healt hyrec overy. net. Healt hyrec overy. net. 2020. https:// healt hyrec overy. 
net. Accessed 19 Jan 2021.

 15. Shaw E, Walpole S, McLean M, Alvarez-Nieto C, Barna S, Bazin K, et al. 
AMEE consensus statement: planetary health and education for sustain-
able healthcare. Med Teach. 2021. https:// doi. org/ 10. 1080/ 01421 59X. 
2020. 18602 07.

 16. General Medical Council: Outcomes for Graduates 2018. 2018. https:// 
www. gmc- uk. org/-/ media/ docum ents/ dc113 26- outco mes- for- gradu 
ates- 2018_ pdf- 75040 796. pdf. Accessed 18 Jan 2021.

 17. Centre for Sustainable Healthcare: Education and Training. https:// susta 
inabl eheal thcare. org. uk/ what- we- do/ educa tion- and- train ing. Accessed 
10 Jan 2021.

 18. An international medical school initiative. Planetary Health Report Card 
2020–2021. 2021; https:// phrep ortca rd. org/. Accessed 7 Aug 2021.

 19. Teherani A, Nishimura H, Apatira L, Newman T, Ryan S. Identification of 
core objectives for teaching sustainable healthcare education. Med Educ 
Online. 2017. https:// doi. org/ 10. 1080/ 10872 981. 2017. 13860 42.

 20. Childs J. About time? Getting sustainable healthcare into the medical school 
curriculum. Med Teach. 2020. https:// doi. org/ 10. 1080/ 01421 59X. 2019. 16697 81.

 21. Tun MS. Fulfilling a new obligation: teaching and learning of sustain-
able healthcare in the medical education curriculum. Med Teach. 2019. 
https:// doi. org/ 10. 1080/ 01421 59X. 2019. 16238 70.

 22. Green M, Legard C. Peer-teaching could help bring sustainable health-
care into the medical education curriculum. Med Teach. 2020. https:// doi. 
org/ 10. 1080/ 01421 59X. 2019. 16599 45.

 23. Centre for Sustainable Healthcare. Educating for sustainable healthcare 
- Priority Learning Outcomes 2015. https:// susta inabl eheal thcare. org. uk/ 
prior ity- learn ing- outco mes. Accessed 7 May 2022.

 24. Ryan EC, Dubrow R, Sherman JD. Medical, nursing, and physician assistant 
student knowledge and attitudes toward climate change, pollution, and 
resource conservation in health care. BMC Medical Educ. 2020. https:// 
doi. org/ 10. 1186/ s12909- 020- 02099-0.

 25. World Health Organisation: Climate Change and Health 2018. https:// 
www. who. int/ en/ news- room/ fact- sheets/ detail/ clima te- change- and- 
health. Accessed 14 Jan 2021.

 26. National Health Service. Delivering a ‘net zero’ National Health Service 
2020. https:// www. engla nd. nhs. uk/ green ernhs/ publi cation/ deliv ering-a- 
net- zero- natio nal- health- servi ce/. Accessed 6 May 2022.

 27. El Omrani O, Dafallah A, Castillo BP, Amaro BQRC, Taneja S, Amzil M, et al. 
Envisioning planetary health in every medical curriculum: an interna-
tional medical student organization’s perspective. Med Teach. 2020. 
https:// doi. org/ 10. 1080/ 01421 59X. 2020. 17969 49.

 28. Schwerdtle PN, Maxwell J, Horton G, Bonnamy J. 12 tips for teaching 
environmental sustainability to health professionals. Med Teach. 2020. 
https:// doi. org/ 10. 1080/ 01421 59X. 2018. 15519 94.

 29. Mortimer F, Isherwood J, Wilkinson A, Vaux E. Sustainability in quality 
improvement: redefining value. Future Healthcare J. 2018. https:// doi. org/ 
10. 7861/ futur ehosp.5- 2- 88.

 30. Maxwell J, Blashki G. Teaching about climate change in medical educa-
tion: an opportunity. J Public Health Res. 2016. https:// doi. org/ 10. 4081/ 
jphr. 2016. 673.

 31. Walpole SC, Mortimer F. Evaluation of a collaborative project to develop 
sustainable healthcare education in eight UK medical schools. Public 
Health. 2017. https:// doi. org/ 10. 1016/j. puhe. 2017. 05. 014.

 32. Brand G, Collins J, Bedi G, Bonnamy J, Barbour L, Ilangakoon C, et al. “I 
teach it because it is the biggest threat to health”: integrating sustainable 
healthcare into health professions education. Med Teach. 2020. https:// 
doi. org/ 10. 1080/ 01421 59X. 2020. 18448 76.

 33. Tun MS, Wellbery C, Teherani A. Faculty development and partnership with 
students to integrate sustainable healthcare into health professions educa-
tion. Med Teach. 2020. https:// doi. org/ 10. 1080/ 01421 59X. 2020. 17969 50.

 34. Kaup S, Jain R, Shivalli S, Pandey S, Kaup S. Sustaining academics during 
COVID-19 pandemic: the role of online teaching-learning. Indian J Oph-
thalmol. 2020. https:// doi. org/ 10. 4103/ ijo. IJO_ 1241_ 20.

 35. Medical Schools Council. Education for sustainable healthcare – A cur-
riculum for the UK. https:// www. medsc hools. ac. uk/ our- work/ educa tion. 
Accessed 8 Jul 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://networks.sustainablehealthcare.org.uk/network/education-sustainable-healthcare
https://networks.sustainablehealthcare.org.uk/network/education-sustainable-healthcare
https://networks.sustainablehealthcare.org.uk/network/education-sustainable-healthcare
https://www.ipsos.com/ipsos-mori/en-uk/majority-people-expect-government-make-environment-priority-post-covid-19-recovery
https://www.ipsos.com/ipsos-mori/en-uk/majority-people-expect-government-make-environment-priority-post-covid-19-recovery
https://www.ipsos.com/ipsos-mori/en-uk/majority-people-expect-government-make-environment-priority-post-covid-19-recovery
https://doi.org/10.1016/j.heliyon.2020.e04965
https://doi.org/10.1016/j.heliyon.2020.e04965
https://doi.org/10.1136/bmj.m3169
http://healthyrecovery.net
http://healthyrecovery.net
https://healthyrecovery.net
https://healthyrecovery.net
https://doi.org/10.1080/0142159X.2020.1860207
https://doi.org/10.1080/0142159X.2020.1860207
https://www.gmc-uk.org/-/media/documents/dc11326-outcomes-for-graduates-2018_pdf-75040796.pdf
https://www.gmc-uk.org/-/media/documents/dc11326-outcomes-for-graduates-2018_pdf-75040796.pdf
https://www.gmc-uk.org/-/media/documents/dc11326-outcomes-for-graduates-2018_pdf-75040796.pdf
https://sustainablehealthcare.org.uk/what-we-do/education-and-training
https://sustainablehealthcare.org.uk/what-we-do/education-and-training
https://phreportcard.org/
https://doi.org/10.1080/10872981.2017.1386042
https://doi.org/10.1080/0142159X.2019.1669781
https://doi.org/10.1080/0142159X.2019.1623870
https://doi.org/10.1080/0142159X.2019.1659945
https://doi.org/10.1080/0142159X.2019.1659945
https://sustainablehealthcare.org.uk/priority-learning-outcomes
https://sustainablehealthcare.org.uk/priority-learning-outcomes
https://doi.org/10.1186/s12909-020-02099-0
https://doi.org/10.1186/s12909-020-02099-0
https://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
https://www.who.int/en/news-room/fact-sheets/detail/climate-change-and-health
https://www.england.nhs.uk/greenernhs/publication/delivering-a-net-zero-national-health-service/
https://www.england.nhs.uk/greenernhs/publication/delivering-a-net-zero-national-health-service/
https://doi.org/10.1080/0142159X.2020.1796949
https://doi.org/10.1080/0142159X.2018.1551994
https://doi.org/10.7861/futurehosp.5-2-88
https://doi.org/10.7861/futurehosp.5-2-88
https://doi.org/10.4081/jphr.2016.673
https://doi.org/10.4081/jphr.2016.673
https://doi.org/10.1016/j.puhe.2017.05.014
https://doi.org/10.1080/0142159X.2020.1844876
https://doi.org/10.1080/0142159X.2020.1844876
https://doi.org/10.1080/0142159X.2020.1796950
https://doi.org/10.4103/ijo.IJO_1241_20
https://www.medschools.ac.uk/our-work/education

	Sustainable healthcare in medical education: survey of the student perspectives at a UK medical school
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Participants
	Materials and design

	Results
	Demographics
	Environmental impact
	Current teaching
	Future teaching

	Discussion
	Demographics
	Environmental impact
	Current teaching
	Future teaching
	Strengths and limitations
	Future research

	Conclusion
	Acknowledgements
	References


