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Abstract

Objective:  Climate change has been acknowledged as the public health challenge of the 21st century.  Sustainable healthcare teaching within medical schools contributes to climate change mitigation; yet less than 50% of English medical schools currently provide this.  This thesis aims to report on the extent that sustainable healthcare teaching initiatives have been successfully integrated into English medical schools, and furthermore to identify and explore change agents which have been important in enabling sustainable healthcare teaching. 
Design:  A mixed-method research methodology was used to gain breadth and depth of the processes by which sustainable healthcare has been integrated into English medical schools.  The research methods of this thesis were three-fold; a literature review of undergraduate medical teaching related to sustainable healthcare and climate change; analysis of the ‘Teaching Sustainable Healthcare in UK Medical Schools Survey’ conducted in 2010; followed by Interviews with champions of the Sustainable Healthcare Education (SHE) agenda exploring change agents which have enabled sustainable healthcare teaching to occur in medical schools.
[bookmark: _Toc299693476]Results:  The survey results reported a lack of faculty support, uncertainty of where the topic fits into the medical curriculum and finding space as the most frequent challenges within English medical schools.  This was consistent with interview data.  Interview respondents differentiated between characteristics which were important in their experience to instigating SHE teaching (including organisational structure, cooperative climate, stable leadership, scope and complexity, and placement within the curriculum), separate from characteristics which were felt to be necessary in sustaining SHE initiatives (including evaluation, monitoring, student feedback and support, reliance upon champions, communication and politics).  A theory - the ‘goldilocks analogy’ - was developed to explore the contradiction between the radical thinking and the conservative actions of SHE champions. The findings of this research project concur with the identified literature, and as such these results are able to strengthen the evidence base in this area.
[bookmark: _Toc299693477][bookmark: _Toc298941339]Conclusions:  A number of variables are important in instigating sustainable healthcare education into medical schools.  Different variables are important at different stages of development when conducting curriculum change.  A number of future research avenues have been identified.  Results from published literature and the research formed within this thesis reinforce that tomorrow’s doctors will be important allies in responding to a climate changing world.
Chapter 1: Introduction

i. [bookmark: _Toc299693478][bookmark: _Toc298941340]The Problem: Climate Change 
Climate change has been defined by the Intergovernmental Panel on Climate Change (IPCC) as a “statistically significant variation in either the mean state of the climate, or in its variability, persisting for an extended period (typically decades or longer)” (1).  Debate continues between climate scientists and sceptics regarding whether climate change is real or a fabrication of erroneous statistical inference and fear; this thesis however will not be addressing these on-going arguments.  Instead this thesis acknowledges and accepts that climate change a) presents a serious threat to health and the future security of resources, b) will result in a major ecological and humanitarian crisis if it remains unaddressed, and c) is recognised as “the public health challenge of the 21st century”(2).  Some authors have differentiated climate change (when observed change is attributable, directly or indirectly, to human activity) from climate variability (where observed change is attributable to natural causes)(3); however this differentiation of causal attribution is extraneous to the remit of this thesis.  The focus of this thesis is to address climate change through promoting sustainable healthcare; specifically exploring the role of medical education in providing a foundation of skills and knowledge of sustainable healthcare to tomorrow’s doctors.
[bookmark: _Ref299651684]The notion that human health and disease are linked to the environment has been established throughout history.  It is now widely accepted that climate change threatens the basic elements of life for people around the world – access to water, food production, health, the use of land and the environment (4).  The World Health Organisation (WHO) has estimated that the climatic changes which have occurred since 1961 have caused 150,000 deaths per year and have been responsible for a total loss of 920,300 Disability-Adjusted Life Years (DALY) across the world[footnoteRef:1](5).  Figure 1 below displays the estimated loss of DALYs due to climate change in 2000, by WHO region. [1:  “Estimates for the impact of climate change in the year 2000, by applying the relative risk estimates for 2000 to the DALY burdens for specific diseases quoted in the World Health Report (2002)” ] 

[image: ]Fig.1
Predictive models are in agreement that the adverse health events attributable to climate change will continue to worsen as the global temperatures rise (2, 5).  A variety of pathways (such as those illustrated in figure 2 below) exhibit the relationship between climate change and human health vulnerabilities.
[image: ]
Figure 2 Pathways by which climate change affects human health (Source: cited in Climate Change and Human Health (2003) p10 (5))
Of relevance to this thesis investigation, figure 3 below summarises the predicted impact of climate change upon the health of those living in the UK.  These are the signs and symptoms of climate change; and as such these are the consequences of climate change which tomorrow’s doctors will be faced with and will need to address.  
	The impacts of climate change on health in the UK will be of two major types:
Global impacts affecting the UK:
· Crop failures causing food insecurity through rising food prices and possibly food shortages
· Armed conflict over water, land and good supplies, and major flooding, leading to mass migration, creating potentially huge numbers of displaced people
Direct impacts within the UK:
· An increase in deaths, disability and injury from the following; extremes of heat and cold, floods, storms, health hazards from chemical and sewage pollution, food poisoning, respiratory problems, skin cancer, cataracts, insect-borne diseases


Figure 3 The impact of climate change on health in the UK (information obtained from “Sustaining a Healthy Future: Taking Action on Climate Change” (2))

It has been predicted that an average temperature rise of just two degrees centigrade will have a catastrophic impact on human health (1).  This makes mitigating the effects of climate change at all levels – individually, organisationally, locally, regionally and nationally – a public health imperative (2).  Medical school innovations which have successfully integrated sustainable healthcare teaching into undergraduate curriculum are tackling the problem of climate change on two levels; equipping individuals with knowledge and skills whilst simultaneously raising awareness of the climate change challenge organisationally across medical schools.  As such the integration of sustainable healthcare teaching within medical schools is contributing to the mitigation of the public health challenge of the 21st century – climate change.

ii. [bookmark: _Toc299693479][bookmark: _Toc298941341]A Solution: Sustainable Healthcare

Sustainable development requires that we “meet the needs of today, without compromising the needs of tomorrow”(6).  Sustainable development is centred on using systems-thinking to address the whole, rather than addressing specific parts of the system.  As such, sustainable healthcare utilises systems-thinking to consider how actions have consequences which influence both today and the future.  Central concepts to sustainability include adaptation (how do we adapt to the environment), mitigation (how can we change what we do to have a smaller impact on the environment) and resilience (the capacity of cope and recover).  All three concepts are important in achieving sustainability in healthcare; in addition to understanding the relationships between economic, social and environmental factors.  Sustainable healthcare is therefore a very complex solution with many factors to consider.

[bookmark: _Ref299537030]Sustainable healthcare is a big challenge to the National Health Service (NHS) which is one of the biggest carbon polluters in the UK; reported to be responsible for 21 million tonnes of CO2 each year - representing 25% of all public sector carbon emissions in England[footnoteRef:2].  However there are three commendable benefits to promoting sustainable healthcare: [2:  Source: http://sustainablehealthcare.org.uk/about accessed 27/07/11] 


1. Carbon benefits: stabilising and reducing carbon emissions, thereby mitigating the impact upon the climate
2. Financial benefits: environmentally friendly health services also save money
3. Health benefits: what is good for the environment is also good for people’s health

It has been argued that within the UK, climate change presents a double challenge for the NHS due to its position as one of the biggest carbon generators in the UK, in addition to the forecasted adverse health events due to affect the UK population in the coming years2.  Therefore there are many benefits for the UK to embrace sustainable healthcare, and as the next section will elaborate, there too are many current arguments to tackle climate change.

iii. [bookmark: _Toc299693480]Macro-Environmental Drivers to Tackle Climate Change

On a macro-level there are many influences which are promoting the realisation climate change should be addressed.  Using a PESTEL framework this section outlines the present UK political, economic, social, technological, environmental and legal influences.

The UK Government established the NHS Sustainable Development Unit in April 2008.  The objective of this national unit was to support “the NHS to fulfil its potential as a leading sustainable and low carbon healthcare service”(7) through promoting sustainable development and mitigating climate change.  The unit has worked in collaboration with NHS organisations, government, industry and third sector groups to raise awareness, shape NHS policy, share best practice and innovations (7).  In January 2009 the unit published the ‘Saving Carbon, Improving Health: NHS Carbon Reduction Strategy for England’(6) which set an ambition to help drive change towards a low carbon society.  Additional political support has been bestowed by the current conservative-liberal Government (evidenced by their policy statements[footnoteRef:3]) and the political Green Party (who obtained their first seat in Parliament following the 2010 elections).  Strong position statements from the Faculty of Public Health, the General Medical Council and a number of Royal Colleges have furthermore advocated the importance of tackling climate change through sustainable healthcare.  Politics have a great influence over the health, education and infrastructure within the UK; opportunely the current political will is supportive and promoting sustainable healthcare.  [3:  “Our vision is of a thriving, globally competitive, low carbon energy economy. Achieving this through a long-term transition to secure, affordable, low carbon energy on the way to an 80% cut in greenhouse gas emissions by 2050 will mean a transformation in the way we generate and use energy”  source: http://www.number10.gov.uk/policy/decc-energy-climate-change/ accessed 20/07/11] 


The primary economic driver has been the ‘Stern Review on the Economics of Climate Change’ written in 2006.  This review examined the evidence on the global economic impacts of climate change itself, and explored the economics of stabilising greenhouse gases in the atmosphere (4).  It concluded that the benefits of strong early action on climate change far outweighs the costs (4).  Furthermore, if and when the damages appear from climate change it will be too late to reverse the process (4), thus in order to mitigate the health consequences of climate change one must accept the current evidence and move to acting now.  This conflicts with medical school mentalities which increasingly pride themselves on being evidence-based, which has the potential to be a barrier to integrating climate change teaching into medical schools.  The very nature of the climate system as a complex system may in fact be a cause of the difficulty in focusing the debate.  There are, fortunately, other factors which help strengthen the case for promoting sustainable healthcare.

The Times conducted a poll of the UK population in November 2009 and reported that “less than half the population believed that human activity is to blame for global warming” and only 41% believed that climate change was actually happening[footnoteRef:4].  These poll results illustrate social perceptions, which are an important factor in determine what social action will be engaged (9). The tension between individual choice and broader social good is a fundamental axiom to many public health concerns, but it is especially evident with climate change.  Positively, there is mounting evidence that the increase in recent adverse weather events is driving a converted consciousness (on micro, meso and macro levels) to mitigate from climate chaos (8).  This concerted consciousness is important as the social perceptions and views on climate change will largely determine what action will be taken (9).   [4:  Source: http://www.timesonline.co.uk/tol/news/environment/article6916648.ece accessed 27/07/11] 


Lorenzoni and Pidgeon conducted a study of climate change perceptions in Europe and the USA and reported that climate change concerns are of secondary importance to the issues people face in their daily lives (9).  Furthermore, they detailed that individuals tend to relate to climate change through personal experience, knowledge and a balanced judgement between opportunity, cost and trust in others around them (9).  It is therefore important to understand and monitor climate change consciousness, as well as assimilating a locality focus into climate change communications in order to maximise the influence of adaptation and mitigation efforts.  It has been recognised that without mitigation and adaptation action, millions of people are likely to face significantly greater health risks (8). However the Stern review noted that the consequences of climate change will not be evenly distributed; therefore regrettably those with least power will suffer the most (4).  The inequity of those suffering In addition to the convergence of an aging, growing and less active population, represent some complex challenges.

Technology creation and diffusion has an important role for addressing climate change.  Poorly coordinated care and high-tech interventions are reportedly the greatest sources of carbon emissions in the NHS (6).  In order to future proof the healthcare system we need to not be over-reliant on high-tech solutions (10) and serious investments need to be made in research and development for sustainable healthcare innovations.

A number of extreme environmental events over the past decade have given weight to the climate change agenda.  Global extreme weather events have included; flooding, heat waves, storms, tropical cyclones, heavy snowfall, tornadoes, drought, wildfires and dust storms[footnoteRef:5].  It is important to differentiate between weather variability (observations and comparisons over short periods of time) and climate variability (where comparisons are made over decades or even longer periods of time); and it would be erroneous to conclude that these events are ‘evidence’ of climate change.  However the recent weather events have ameliorated the realisation that the UK is vulnerable to climate change. [5:  Source: http://en.wikipedia.org/wiki/List_of_extreme_weather_events accessed 27/07/11] 


The UK was the first country to demonstrate a commitment to tackling climate change through legislation (11) when it adopted the Climate Change Act (CCA) in November 2008.  The fundamental purpose of the CCS legislation is to regulate and restrict carbon emissions.  The CCA has set a target to reduce carbon emissions to 80% below 1990 levels, by 2050.  To support this long-term goal, the CCA has committed the UK to a series of legally-binding five-year carbon budgets which will provide a benchmark against which the country’s emissions performance will be measured(11).  Overall, there are many societal and environmental pressures which are stimulating action to tackle climate change.

iv. [bookmark: _Toc298941342][bookmark: _Toc299693481]Medical Education for Tomorrow’s Doctors

It is becoming increasingly recognised that tomorrow’s doctors must be prepared to work in a world which will be affected by climate change.  Furthermore, it has been noted that medical students realise their professional identities whilst studying, therefore it is important for medical students to be taught that a holistic, sustainable approach is the key to making a real difference in health (10).  In the UK the General Medical Council (GMC) holds the responsibility for setting learning outcomes and standards for teaching, learning and assessment for medical students.  The GMC ‘Good Medical Practice’ guidance outlines that it is a doctor’s duty to “protect and promote the health of patients and the public”(12).  Building upon this, a comprehensive review of outcomes and standards led to the publication of ‘Tomorrow’s Doctors’ in 2009 (13).  Within this document, of relevance to climate change are the following two learning outcomes:

	11 (g)
	Recognise the role of environmental and occupational hazards in ill-health and discuss ways to mitigate their effects

	11 (j)
	Discuss from a global perspective the determinants of health and disease and variations in health care delivery and medical practice




Tomorrow’s Doctors 2009 recommends that curriculum changes should be enforced within medical schools by 2011/12.  At present,  around half of UK medical schools offer optional modules in the area of climate change but how it is addressed in the core curriculum is more variable and less certain (14).  Although the topic of climate change is not directly specified within Tomorrow’s Doctors 2009, the learning outcomes 11(g) and 11(j) are clearly symptomatic of sustainable healthcare and a the shift towards “transforming education to strengthen health systems in an interdependent world”(15).

Medical education has experienced three generational reforms in the past century; from a ‘science-based’ curriculum at the turn of the 20th century, to the mid-century introduction to ‘problem-based’ teaching, and more recently there has been an observed move towards ‘systems-based’ education (15).  This third ‘systems-based’ reform acknowledges that health and disease does not function in social isolation.  An acknowledgement of this can be seen by the broadening of Tomorrow’s Doctors 2009 curriculum to include within it social science, population health, management and leadership learning outcomes.  Some professional and academic leaders reported that Tomorrow’s Doctors 2009 has provided a radical long-overdue movement in medical education which will now be able to keep pace with global health challenges (15).  This collaboration of leaders suggested two reasons explaining why this overhaul was overdue.  Firstly, the co-called ‘tribalism’ of the healthcare professions who work to achieve positive health outcomes but do so either in isolation or competition, and secondly, outdated static curricula which has largely been influenced by the short-term needs of the labour market (15).  The revised Tomorrow’s Doctors 2009 curriculum encompasses some ‘systems-based’ education and provides advocacy for a healthcare system which is financially, socially and environmentally sustainable.  One must be critically cautious however of the expectation that Tomorrow’s Doctors 2009 curriculum (which does not explicitly compel the teaching of neither climate change nor sustainability) will be enough to install sustainable healthcare within the undergraduate medical school curriculums across the UK.

The national network of Public Health Educators in Medical Schools (PHEMS) chose the theme “Climate Change and the Determinants of Health for Medical Students” for their 2009 annual meeting.    Presentations by the Campaign for Greener Healthcare and students from Medsin  acknowledged the importance of this topic to many medical students; both as global health challenges and in shaping the future of healthcare delivery (16).  They argued that addressing complex global issues such as climate change and the wider determinants of health could greatly enrich public health teaching for medical students: connecting clinical experiences to their social, political and environmental context, and developing a broader understanding of the professional role of doctors in society (16).  From this meeting, the Sustainable Healthcare Education (SHE) network formed in June 2009 by a group of clinicians, academics and students interested in supporting the goals of the NHS Carbon Reduction Strategy (2009) by developing and piloting undergraduate teaching materials on the health effects of climate change and the role of ‘tomorrow’s doctors’ in a low-carbon NHS.  Recognising that transformation to a more sustainable society requires both cultural and curricular change, the SHE network aims to recognise and share examples of best practice, and to ensure that sustainable healthcare takes its rightful place on the educational agenda.


v. [bookmark: _Toc299693482]Thesis Objectives

The objectives of this thesis is to analyse and report on the extent that sustainable healthcare teaching initiatives have been successfully integrated into English medical schools, and furthermore, to identify and explore change agents which have been important in enabling sustainable healthcare teaching to occur. 
This thesis draws on a mixed method research methodology to achieve these objectives.  Specifically, this thesis consists of;
1. A literature review of undergraduate medical teaching related to sustainable healthcare and climate change; 
2. Analysis of the ‘Teaching Sustainable Healthcare in UK Medical Schools Survey’ conducted in 2010 ;
3. Interviews with champions of the SHE agenda (hereafter referred to as ‘champions’) who were interviewed between April – June 2011, exploring change agents which have been enabled sustainable healthcare teaching to occur in medical schools.



vi. [bookmark: _Toc298941344][bookmark: _Toc299693483]Defining mixed method analysis

The term mixed methods can be applied to a wide variety of research approaches; as such no single mixed-method methodology exists (17).  The unique nature of mixed method research design is recognised to be substantially different from both qualitative and quantitative movements, and has been referred to as ‘the third methodological movement’ (18) .  Mixed methods have been utilised by scientists throughout the twentieth century but were not named as such until the 1990s (18).  Since then, mixed methods have gained interest and debate (both praising and critical), as well as increased application in research (17, 18).  Mixed methods have been described as research designs which incorporate:
“techniques from both the quantitative and qualitative research traditions yet combine them in unique ways to answer research questions that could not be answered in any other way” (Tashakkori and Teddlie, 2003, preface)(18)
Debate continues regarding the amount and method of mixing methodology.  Tashakkori and Teddlie advocate that a comprehensive mixed method would incorporate multiple approaches in all stages of the study, and would include a transformation of the data and their analysis through another approach (18). However, other authors have noted that ‘mixing’ may also refer to the sequential use of different methods or disciplines (17).  The literature does agree however, that utilising a combination of methods ensures that the outcome is more than the sum of its parts (18).  Consequently, it is important to clarify both what has been mixed and how it has been mixed during this thesis investigation (19).  
The purpose of using mixed methods in this thesis investigation have been primarily to “tap into different domains of knowing” (Mathison, 1988, p14) (20).  The use of two methods allows expression of different facets of experience or knowledge, thereby expanding upon our current knowledge of what English medical school innovations are occurring.  It is well documented that people responding to interviews will often raise quite different issues to those provided for in a structured questionnaire, in spite of both research tools essentially asking the same question (17).  Therefore the purpose of adopting mixed methods in this thesis investigation is not to provide corroborative evidence, but instead to add depth and breadth to our understanding of the processes by which sustainable healthcare is being integrated into English medical schools.  This study has adopted a sequential design whereby each research element occurred at separate times, allowing each element to be true to its paradigmatic and design requirements (19).
[bookmark: _Toc298941345][bookmark: _Toc299693484]
Chapter 2: Background Literature

i. [bookmark: _Toc298941346][bookmark: _Toc299693485]Literature Review Objective
A literature review was conducted to identify and consolidate published literature relevant to this thesis’s line of investigation; specifically articles which concern climate change teaching within medical schools.  As both the NHS Carbon Reduction Strategy for England and the Climate Change Act focus upon carbon emission reduction targets, the decision was made for this literature review to focus on climate change teaching (rather than sustainable healthcare) as more published literature is likely to be available on this topic.  
Relevant keywords and synonyms were identified using MeSH[footnoteRef:6].  No limitations were placed upon location[footnoteRef:7], language or date of publication in order to maximise the number of relevant publications sourced. [6:  MeSH is a vocabulary thesaurus for Medical Subject Headings]  [7:  “Climate change is global in its causes and consequences, and international collective action will be critical in driving an effective, efficient and equitable response on the scale required” (Stern Report)] 


ii. [bookmark: _Toc298941347][bookmark: _Toc299693486]Search Strategy

Keywords for ‘climate change’ obtained via MeSH included: ‘global climate’ and ‘greenhouse effect’ (main descriptors and exploded terms), whereas keywords for ‘medical teaching’ obtained via MeSH included: ‘medical education’ (main descriptors and exploded terms).  The following databases were searched; EMBASE, Medline, Scopus and Web of Knowledge.  These were accessed using NHS Athens and the University of Cambridge networks.  Inclusion criteria for publications comprised of reference to both ‘climate change’ (or synonymous terms) AND ‘medical teaching’ (or synonymous terms) in the title and/or abstract.  No exclusion criterion was applied at the search stage.


iii. [bookmark: _Toc298941348][bookmark: _Toc299693487]Search results

EMBASE and Medline studies were obtained through NHS Athens, where duplicates were searched for and removed automatically.  Scopus and Web of Knowledge studies were obtained by separate searches, and duplicated were removed manually.  A total of 13 studies were removed as they were duplications of included studies.  Studies were deemed irrelevant when the abstract referred to pre or post-university education or training (n = 5), the teaching was not specifically in medical education (n = 10) or was unspecific to climate change (n = 2).  A total of 17 studies were deemed irrelevant and as such were rejected from this review upon reading the abstract.  A single study was inaccessible without payment.  The study’s author was e-mailed and a copy of the article was requested; however no response has been received.






2

Table 1: summary of literature review

	Author & Year
	Evidence Typology8
	Title and Journal
	Objective
	Key Findings

	Sauerborn 
(2007)(24)
	Journal Editorial
4
	“Climate change: an agenda for research and teaching in public health” 
Scandinavian Journal of Public Health
	Discussion of why the health effects of climate change have attracted limited scientific and teaching attention
	Recommends developing courses and teaching methods, compulsory courses within medical and public health courses with objective to raise interest levels and initiate professionals into the topic

	Bell 
(2010)(22)
	Journal Article
4
	“Climate change: what competencies and which medical education and training approaches” 
BioMed Central Medical Education
	Explores the nature of key competencies and related opportunities for teaching climate change in medical education and training
	Even in crowded curricula climate change offers an opportunity to reinforce and extend understandings of how interactions between people and place affect health

	Rapport et al 
(2001)(26)
	Journal Article
5
	“Strange bed fellows: ecosystem health in the medical curriculum” 
Ecosystem Health
	Account of collaboration between different bodies of knowledge to integrate ecosystem health in the medical curriculum
	Ecosystem health was ingrained into the undergraduate teaching curriculum and serves as a model for other institutions

	Bell 
(2009)(23)
	Conference Paper
5
	“Climate change: is Australian rural and remote medical education and training ready for the age of consequences?”
10th National Rural Health Conference
	Explores what Australia should do locally, nationally and internationally to help ensure practitioners are prepared for a climate-changing world
	Health workforce preparation for climate change needed, and would benefit from studies of eco-medical literacy

	Rapport et al 
(2003)(25)
	Journal Article
5
	“Linking health and ecology in the medical curriculum”
Environment International
	Curricula in medical schools are responding to these new realities exposing the connections between health and ecology
	Perceptible shift in values and professional responsibilities of emerging physicians

	Green et al 
(2009)(21)
	Professional Practice Article
5
	“Preparing Australian medical students for climate change” 
Australian Family Physician
	Discusses on-going training on the health impacts of climate change for the current and future medical workforce
	Presented two hypothetical case studies suitable for teaching purposes



[bookmark: _Ref299651664]This literature review did not identify any primary research; therefore studies included in this review are a weaker source of evidence compared to primary research.  The ‘evidence typology’ column in table 1 specifies the types of literature which were identified in line with the Oxford Centre for Evidence-based Medicine levels of evidence[footnoteRef:8].  Due to the small number of results from this search, the study bibliographies were examined for relevant titles and a further 2 articles were identified and included.  A total of 6 published articles resulted from this literature review, a summary of which can be found in table 1.  Included studies were from the geographical regions of Australia (n = 3)(21-23), Germany (n = 1)(24) and Canada (n = 2)(25, 26).  Figure 4 below displays a flowchart showing the number of published literature obtained and excluded at various stages of the literature search. [8:  Source: http://www.entkent.com/html/Oxford_CEBM_Levels_5%5B1%5D.htm accessed 28/07/11 ] 



[image: ]
Figure 4 flow-chart of literature review search strategy


iv. [bookmark: _Toc298941349][bookmark: _Toc299693488]Review of the literature

All identified publications concurred that climate change should be integral to the medical curricula and should not be positioned peripheral to mainstream medical curriculum (22).  For example, Rapport et al expressed concern that climate change “must not stand alone (and instead) must be viewed as an inherent part of medical training” (25).  The question of how climate change could be integrated into curriculum has been debated, and helpfully Green et al (21) suggested two principle methods for integration; 

a) Inclusion within the curriculum as an independent module or unit, or 
b) Building climate change awareness and content within areas of the current curriculum.  

Overall the literature supports the integration of climate change into medical curriculums, and acknowledges benefits of aspiring to build climate change awareness within the current curriculum content.  While one article described the success of implementing climate-change-specific modules (21), on the whole the literature agrees with Rapport et al and reasoned that building upon existing structures was much more advantageous.  Examples cited included; multi-disciplinary collaboration (24), an improved understanding of interactions between ‘people and place’ which affect health (22), the unity of knowledge across disciplines (26) and increased personal satisfaction through venturing beyond the boundaries of one’s discipline or profession (26).  There was no reported resistance to the intra-disciplinary method of integrating climate change into existing curriculum.  However some articles observed that the method adopted for integration is dependent upon medical school factors; such as the structure of medical training, teaching models in operation and the extent that environmental determinants of health are already integrated into curriculum (21, 22).  There was however minimal discussion exploring the medical school barriers (as stated above) beyond acknowledging that some medical school factors may ameliorate or prevent integration.  This thesis investigation interviewed individuals who have succeeded in championing sustainable healthcare teaching into medical school curriculum; therefore any barriers identified will not be representative of all medical school experiences; however it will be interesting to see whether the interview data agrees with the themes in the literature.

The literature has suggested that sustainable healthcare education, including climate change, has a role within medical education that is more than just topical teaching content.  Medical education seeks to give doctors different kinds of literacies; for example scientific, technical, cultural, clinical and non-clinical(22).  Climate change suggests a new ‘environmental literacy’ will be necessary for future health professionals and tomorrow’s doctors (22).  In addition, climate change teaching within medical schools has been argued to be influential in producing well-rounded medical professionals (of all specialties) with extended clinical reasoning and diagnostic skills (22), as one should always consider the patient in the context of their own social situation.  This relates to Frenk et al’s (15) observation of the ‘systems-based’ education movement within medical education; understanding climate change and the role of sustainable healthcare requires systems-based thinking and an understanding of the global environment.    Some medical schools have reported the introduction of teaching aspects of systems-based topics (such as ecology) and innovative teaching approaches (such as case-based teaching scenarios which emphasise the importance of a healthy ecosystem in maintaining human health(25)).  Therefore as well as being specific teaching content, the integration of climate change teaching provides additional advantages to medical education such as new literacies and skills. 

Medical practitioners will increasingly be required to respond to the consequences of climate change, regardless of their chosen career path or specialty (21, 25).  Examples of such occasions in the literature include: assisting communities to adapt, dealing with human health issues that arise, contributing to mitigation and managing climate-sensitive illnesses (21, 22, 25).  As such, the climate change implications for human health are increasingly being recognised by professionals and students alike (25).  Furthermore, some authors have suggested that clinical practice will be enhanced and made more effective by a greater understanding of climate change and population health issues (21-23, 25).  Therefore it has been acknowledged that medical professionals and healthcare workforces more broadly need to be prepared for the consequences of climate change.  Yet despite much research being focused on healthcare needs, little attention has been given to the specific details of competencies and skills necessary for a climate-changing world (22).

To accompany our climate-changing world – the literature suggests a shift towards ‘responsible professionalism’ amongst doctors is needed.  The concept of responsible professionalism is to ensure that each profession has the skills and attitudes necessary to contribute to the development of sustainable systems (25).  This contrasts with the current traditional medical model where doctors learn everything there is to know about patients, but do not routinely seek contextual information regarding their communities, environments and the ‘system’ they live in.  The patient-centred model overcomes such limitations by acknowledging that the experience and needs of patients are different, even within the same disease (Stewart et al, within (25)).  It has been reported that medical schools are beginning to rise to the challenge of expanding the traditional curriculum and include topics which encourage a new breed of professionals who in addition to having the skills to diagnose and treat, may also have the skills to recognise that caring for local and regional environmental conditions is conducive to maintaining healthy populations (25).  

It has been reported that the health effects of climate change have had disproportionately little research or teaching attention (24).  A number of reasons have been provided as to why this is the case, including; the complexity of the necessary modelling, global and temporal scales which are not yet understood, development of new statistical tools to cope with the levels of uncertainty, difficulty in attributing causation based on the current scientific paradigm, using small-scale relationships to derive insights into larger-scale climate effects on health, the unpredictability of the climatic system is not orderly, and finally, that many international research organisations and programmes are not actively promoted or known(24).

Overall, the literature identified by this search all positively advocates the integration of climate change teaching within medical schools.  It has been discussed that teaching on climate change is beneficial to all doctors and training medical students, as well as complimenting the current ‘system-based’ educational movement that is occurring.  There has been minimal discussion regarding what specifically learning outcomes and professional competencies ought to be included, and furthermore minimal discussion of the challenges and barriers to curriculum integration.


v. [bookmark: _Toc298941350][bookmark: _Toc299693489]Limitations and Challenges
The literature on climate change is vast; however published literature on climate change teaching and education is in short supply.  A possible reason for the scares numbers of publications is that the evidence-base culture pertinent to medical schools does not concur with experiments of teaching innovations, such as integrating climate change into the core curriculum.  One hopes that this limitation will be overcome as best practice is shared and the evidence-base grows.
Worldwide there are approximately 2,420 medical schools (15) yet at present, published literature in this area is being led by the perspectives of developed countries; notably the UK, USA and Australia as identified within this literature review.  It has been acknowledged that the number of medical schools within countries does aligns to neither population sizes nor nationally measured burdens of disease (15).  Therefore this thesis is aware of the limitation that it can offer very little by way of integrated analysis of the total knowledge and skills that will be required by health professionals in a climate changing world. The focal point of this thesis is upon the experience and perspectives of undergraduate medical schools in England.
The current challenge identifying low numbers of published literature exploring the relationship between climate change and medical education is not problematic.  It is an admission that efforts such as this which aim to open discussion about the future integrated development of medical education and training for a climate changing world, are an opportunity to add and substantiate the published literature to aspire to a more complete picture.
[bookmark: _Toc298941351][bookmark: _Toc299693490]
Chapter 3: Teaching Sustainable Healthcare Survey

i. [bookmark: _Toc298941352][bookmark: _Toc299693491]Survey Background

A survey entitled ‘Teaching Sustainable Healthcare in UK Medical Schools’ was developed by the Sustainable Healthcare Education (SHE) team to achieve the following objectives:
1. To identify all medical schools in the UK who are currently considering or providing teaching on climate change
2. To determine the extent to which teaching is embedded in the curriculum and in what ways climate change teaching innovations occurring across the UK during the academic year 2009/2010
3. To promote the work of SHE as a network and resource of educators sharing ideas on climate change teaching
The survey was distributed to medical schools representatives who attended the Public Health Educators in Medical Schools in June 2010 and e-mailed to medical school Deans in November 2010.  The survey was sent to all 31 medical schools across the UK.  Since all identified medical school champions are employed in English medical schools, only the English medical school survey responses have been included in this analysis.

ii. [bookmark: _Toc299693492]Survey Coding and Analysis

The survey data was coded in Microsoft Excel, as follows:  
· Questions with binary responses (questions 2, 3, 4, 6, 7, 8, 10, 11, 12 and 13) were coded ‘yes = 1’, ‘no = 0’ and no response was coded as ‘99’.  
· Question 5 which asked who provided climate change teaching was coded numerically in line with the options provided in the survey (e.g. public health doctor = 1, public health nurse = 2) with additional number codes developed for additional answers which were specified under the category ‘other’.  
· Codes assigned to the free text responses from question 9[footnoteRef:9] were developed through a mixture of keyword assignment and subjective judgement to represent concisely all responses provided.  For example; ‘lack of teaching time = 1’ was assigned when lack of teaching time was explicitly mentioned in the free test, or when lack of teaching time was implied (for example “time pressure in curriculum”).  Some textual data has more than one code assigned where it was appropriate (for example “Space and time in the curriculum plus staff able to teach it meaningfully” was assigned to ‘lack of teaching time =1’ ‘lack of space in curriculum=2’ and ‘lack of faculty support = 8’) in order to represent the frequency and breadth of challenges and barriers reported by the survey. [9:  Q9 “What do you see as the challenges / barriers to introducing this topic into the curriculum? Please list”] 

· Responses to questions 1 and 3b were removed from the spread sheet to protect the anonymity of respondents.
· Some questions and their responses were excluded from the survey analysis as their remit and utility was outside that of this thesis (questions 11-14)
 A copy of the survey has been included in appendix A, and a copy of the survey coding is included in appendix B.
Participating universities were classified into six ‘age’ groups (table 2) derived from the date of their foundation[footnoteRef:10].  A chi-square correlation coefficient test was conducted on the categorical ‘age’ groups to test the null hypothesis that there is no correlation between climate change teaching and the age of the university. [10:  Source: http://en.wikipedia.org/wiki/List_of_UK_universities_by_date_of_foundation] 

	Category
	Description
	No. of Surveyed Universities

	Ancient
	Founded between the 12th and 16th century
	2 (10.5%)

	19th Century
	Chartered in the 19th Century
	4 (21.1%)

	Civic
	Chartered at the turn of the 20th Century, prior to World War 1 (otherwise known as ‘Red Brick’)
	8 (42.1%)

	Plate Glass
	Chartered in the 1960s
	5 (26.3%)

	Open University
	Established in 1968 specialising in distance learning
	0

	New Universities
	Post-1992 universities formed from polytechnics or Higher Education colleges
	0


Table 2: Classification of universities by age
Participating universities were ranked according to the published Guardian ‘University Guide for Medicine’[footnoteRef:11] 2011 ratings derived from the Higher Education Statistics Agency.  These ratings reflect the previous academic year (2010/11) which correlates to the academic year in which the survey took place.  The surveyed universities had their ratings noted, and these rating numbers were ranked.  The surveyed universities were split into an ‘upper group’ (the top 50% of rankings) and a ‘lower group’ (the lower 50% of rankings).  A chi-square test was performed to test the null hypothesis that teaching on climate change is not associated with the Higher Education rankings of the universities.   [11:  Source: http://www.guardian.co.uk/education/table/2010/jun/04/university-guide-medicine] 

Participating universities were rated according to the size of the university (measured by the number of students enrolled in 2008/9[footnoteRef:12]).  The surveyed universities were split into a ‘bigger group’ (the top 50% rankings) and a ‘smaller group’ (the lower 50% of rankings).  A chi-square test was performed to test the null hypothesis that teaching on climate change is not associated with the size of the universities.   [12:  Source: http://en.wikipedia.org/wiki/List_of_UK_universities_by_size] 

Analysis was conducted using STATA version 11.

[bookmark: _Toc299693493]Chapter 4: Survey Results

Nineteen English undergraduate medical schools responded (83%).  The following descriptive statistics summarise the survey results:
74% (n = 14) had someone in the school who had shown an interest in introducing climate change and/or sustainability to the curriculum
47% (n = 9) of respondents provided teaching on climate change and/or sustainability
37% (n = 7) of respondents had a member of their department identified to co-ordinate undergraduate teaching on issues related to climate change and/or sustainability
21% (n = 4) of respondents include questions related to climate change and/or sustainability in end-of-year or final exams
16% (n = 3) had a document describing content and learning outcomes covered
16% (n = 3) assess the quality of teaching about climate change and/or sustainability

In the 2010/11 academic year, climate change and/or sustainability teaching was reportedly delivered primarily by Public Health Doctors (n=8).  Table 3 below shows other professional groups which were reported to be delivering climate change teaching.
	Profession of those delivering climate change teaching
	Number

	Public Health Doctors
	8

	Clinicians
	2

	Health Promotion Specialists
	1

	Epidemiologists
	1

	Sociologists
	1

	Climate Scientists
	1

	Ethicists
	1


[bookmark: _Toc298941355]Table 3 Professional groups currently delivering climate change teaching

A chi-square test was performed to test the null hypothesis that teaching on climate change is not associated with the age of the university.  The test output (as detailed below in table 4) shows that the chi-square statistic does not refute the null hypothesis; thus there is insufficient evidence from this data to suggest any association between climate change teaching and the age of the university.
	 
	
Table 4: Chi-square testing association 
Between age of university and 
current teaching of climate change

	

	 
	Ancient
	19thC
	Civic
	Plate Glass
	Total

	No
	1
	2
	5
	2
	10

	Yes 
	1
	2
	3
	3
	9

	Total
	2
	4
	8
	5
	19

	
	Pearson Chi² (3 d.f.) = 0.6492
p-value = 0.885



Table 4: Chi-square test results of association between teaching and university age
A chi-square test was performed to test the null hypothesis that teaching on climate change is not associated with the Higher Education rankings of the universities.  The test output (as detailed below in table 5) shows that the chi-square statistic does not refute the null hypothesis; thus there is insufficient evidence from this data to suggest any association between climate change teaching and the age of the university.
	 
	
Table 5: Chi-square testing association between Higher Education ranking and current teaching of climate change

	 

	 
	Upper group
	Lower group
	Total

	No
	6
	4
	10

	Yes
	3
	6
	9

	Total
	9
	10
	19

	 
	 
	 
	 

	 
	Pearson Chi² (1 d.f.) = 1.3511
	 

	 
	p-value = 0.245
	 
	 

	
	
	
	


Table 5: Chi-square test results of association between teaching and Higher Education ranking
	 
	
Table 6: Chi-square testing association between university size and current teaching of climate change

	 

	 
	Bigger
	Smaller
	 Total

	No
	6
	4
	10

	Yes
	3
	6
	9

	Total
	9
	10
	19

	 
	 
	 
	 

	 
	Pearson Chi² (1 d.f.) = 1.3511
	 

	 
	p-value = 0.245

	 


Table 6: Chi-square test results of association between teaching and university size
A chi-square test was performed to test the null hypothesis that teaching on climate change is not associated with the size of the universities.  The test output (as detailed below in table 6) shows that the chi-square statistic does not refute the null hypothesis; thus there is insufficient evidence from this data to suggest any association between climate change teaching and the age of the university.
A Spearman’s rank correlation coefficient matrix (figure 5) was produced to assess the strength of association between variables.  For each association the rho is reported, and below the p-value is reported.  Statistical significance is assumed where p-values are below 0.05 and are indicated by an asterix (*).  Statistically significant correlations were reported for the following variables:
· Teaching climate change and having an identified coordinator for climate change teaching in the school (0.6854, p=0.0012)
· Teaching climate change and having documented learning outcomes (0.5443, p=0.0160)
· Teaching climate change and having the teaching quality assessed (0.4565, p=0.0495)
· Assessment of teaching quality and having documented learning outcomes (0.4845, p=0.0355)
	
Figure 5 Spearman’s rank correlation coefficient matrix

	 
	Q2: Teaching
	Q3: Coordinator
	Q4: Document
	Q5: Teaching Assessed
	Q8: Interest in School
	University Age
	University HE Rating
	University Size
	Q7: Exam Q

	Q2: Teaching
	1.0000
	
	
	
	
	
	
	
	

	Q3: Coordinator
	0.6854*
0.0012
	  1.0000
	
	
	
	
	
	
	

	Q4: Document
	0.5443*
0.0160
	  0.3441
  0.1492
	  1.0000
	
	
	
	
	
	

	Q5: Teaching Assessed
	0.4564*
0.0495
	  0.2154
  0.3758
	  0.4845*
  0.0355
	  1.0000
	
	
	
	
	

	Q8: Interest in School
	0.3276
0.1710
	  0.2676
  0.2681
	  0.3086
  0.1986
	  0.2588
  0.2847
	1.0000
	
	
	
	

	University Age
	0.0609
0.8044
	 -0.0821
  0.7383
	 -0.0124
  0.9597
	 -0.3752
  0.1135
	0.000
1.000
	1.0000
	
	
	

	University HE Rank
	0.2667
0.2698
	  0.3820
  0.1065
	 -0.0272
  0.9119
	 -0.1674
  0.4934
	0.1512
0.5367
	0.2537
0.2946
	  1.0000
	
	

	University Size
	0.2667
0.2698
	  0.1685
  0.4903
	 -0.0272
  0.9119
	 -0.1674
  0.4934
	0.3906
0.0983
	0.1421
0.5618
	  0.3667
  0.1226
	  1.0000
	

	Q7: Exam Q
	0.2858
0.2356
	  0.0826
  0.2356
	  0.0500
  0.8389
	  0.1304
  0.5946
	0.0154
0.9500
	0.0621
0.0805
	 -0.2858
  0.2356
	 -0.0272
  0.9119
	1.0000








Figure 6 below displays the frequencies of challenges or barriers to introducing climate change teaching into the medical curriculum, as reported in the survey.  Overall, lack of faculty support, uncertainty of where the topic fits in the medical curriculum and finding space in the curriculum were cited as the most frequent challenges facing medical schools.
	
     Figure 6: Challenges and barriers to introducing climate change teaching, as reported in Q9
[image: ]Frequency of reported challenges and barriers
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Chapter 5: Interview Methodology
i. [bookmark: _Toc298941356][bookmark: _Toc299693495]Interviewing script development

In 2000, Bland et al systematically searched and synthesised published literature on educational curricular change and organisational change, to provide guidance for those who direct curricular change in medical schools (27).  Although the literature was highly diverse, a consistent set of characteristics emerged as being associated with successful curriculum change, which are outlined in table 7 below.

	CONTEXT
Characteristics present in the organisation which facilitate change
	1. Missions and goals
2. History of change in the organisation
3. Politics 
a. internal networking
b. resource allocation
c. external relationships / support
4. Organisational structure

	CURRICULUM
Characteristics related to the curriculum
	5. Need for change
6. Scope and complexity of the innovation

	PROCESS
Characteristics related to the process of implementation
	7. Cooperative climate
8. Participation by the organisation’s members
9. Communication
10. Human resource development 
a. training support
b. reward structure
11. Evaluation
12. Performance dip
13. Leadership 
a. in general
b. characteristics and behaviour
c. leader’s advocacy of organisational vision



Table 7 outlines the 13 characteristics of successful curricular change, organised by Bland et al into three broad areas of context, curriculum and process (27).

The semi-structured interview script (appendix C) consisted of the following sections:
· Pre-interview information (e.g. medical school contact information and introduction to the interview)
· Case study questions (to update the SHE website, a task outside the remit of this thesis)
· Thesis interview questions (covering all 13 characteristics from the Bland et al review)
· Closing information (e.g. thanking participants for their time)

The thesis interview semi-structured questions were loosely-structure consisting of open ended questions that defined the area to be explored, from which the conversation may diverge in order to pursue an idea or response in more detail (28).  Questions were developed by transforming each characteristic description into a question, and subsequently ask interviewees to assess the importance of the characteristic on a specified scale.  For example:

	Characteristic from     Bland et al
	i. Mission and Goals

	Brief description provided by Bland et al
	Successful innovations must be compatible with the institutions mission, goals, and educational philosophy

	Interview question
	Do you feel your SHE initiative is compatible with your school’s mission, goals and ethos?

	Rating of importance
	How important was compatibility with your school’s mission, goal and ethos to your SHE initiative being implemented?
	Not important
	Important
	Very important
	Not sure






The interview script standardised the order in which questions are asked, ensuring the questions were as far as possible answered within the same context.  This helped to minimise the impact of context effects (where the answers given by participants may depend upon the nature of the preceding question).  It has been noted that interview scripts are a means for qualitative researchers to increase reliability and credibility of research data(29).
The semi-structured interview script was developed in collaboration between Caroline Tomes (MPhil candidate) and Stefi Barna (supervisor).


ii. [bookmark: _Toc298941357][bookmark: _Toc299693496]Pilot study

 A pilot feasibility study was conducted prior the main research interviews.  The purpose of this preliminary experiment was to test the interview tool logistics, as follows:

· Check the instructions given on the interview script were comprehensible
· Check the correct operation of recording equipment (Dictaphone)
· Check the length of time necessary for interviewing
· Review and clarify interview questions where necessary
 
The pilot consisted of a full mock-interview and took approximately 50 minutes to conduct.  This information was useful in order to inform participants of the time commitment necessary when booking interview appointments with participants.

Piloting the interview script was important at this stage of the project as it was undecided who would conduct the interviews.  The pilot process of a mock-interview and debrief discussion enabled both researchers to discuss and agree upon consistency of interviewing technique.  It was decided due to time pressures and a priori knowledge of network colleagues, that Stefi Barna would conduct all the interviews between April and June.

Following the pilot, a number of amendments were made to the interview process.  It was noted that familiarising oneself with the medical school SHE case-studies would help to speed up the ‘case-study’ section of the script.  Furthermore, it was agreed that following the discussion of each Bland et al characteristic, it was helpful to repeat the characteristic in question when asking participants to rate its importance, as well as repeating the rating scale to help participants respond.  Some questions required clarifying; synonyms were added to the script to aid this clarification during the main research interviews.  It was noted that it would be important to use the participants term for their teaching (e.g. ‘climate teaching’, ‘sustainable education’) to build a rapport and adapt the script to familiar terminology during the interview.  Upon reflection, a differentiation was observed between having two levels of vision; firstly a vision to implement climate change teaching, and secondly holding a broader vision of integrating sustainable healthcare throughout the medical school.  This differentiation is discussed in the literature review.

As the pilot study led to modification of the script, the data obtained was unsuitable for incorporation into the main study.  


iii. [bookmark: _Toc298941358][bookmark: _Toc299693497]Ethics

This piece of research is an extension of the larger network of Sustainable Healthcare Education champions across the UK.  As such, no formal ethics approval was necessary to collect data from either the University of Cambridge or the University of East Anglia.

Some ethical difficulties are inherent in qualitative research; interviews in particular are embedded with relationships and power between participants and researchers, and depend upon a participant’s willingness to share their experiences (30).  As such, the interview process can be described as an emic process (31) where the participants are sharing information willingly and autonomously.  The autonomous honestly and openness from participants was encouraged and enhanced by guaranteeing confidentiality of all data collected throughout the research process.  This was explained verbally at the beginning of all interviews, which also provided an opportunity for participants to query any concerns they may have had.

Conducting qualitative research in an area in which the researcher works in raises certain ethical considerations(30).  As the interviewer, Stefi had to separate her role as SHE network colleague from that of researcher.  This dilemma has been discussed in published literature where it has been acknowledged that the above situation may provide better results from already having the trust and relationship to participants, or alternatively may prove disadvantageous if participants feel at all coerced (30).  After lengthy debates it was decided that Stefi would be well placed to conduct the interviews as she was on an equal footing with colleagues and felt she would be able to probe for relevant information from participant’s memories.  Alternatively, were I to have conducted the interviews, more effort would be necessary to establish rapport with participants, nonetheless the data obtained may have been more objective.  Due to the time restriction for this project, it was decided that Stefi would be the advantageous interviewer due to her a priori connections, and having a single interviewer would ensure that any interview bias would be consistent across all interviews.

Interviews were conducted by Stefi Barna over the phone or using Skype[footnoteRef:13] during April and June 2011.  Informed consent was agreed by explaining the objectives of the study, assuring confidentiality and anonymity to participants.  The interviews were recorded onto a Dictaphone and the data file was shared by e-mail.  In order to protect the confidentiality agreement with participants, data files were restricted to colleagues working at the SHE network, and myself. [13:  Skype is a software application that allows users to make voice and video calls over the internet] 


iv. [bookmark: _Toc298941359][bookmark: _Toc299693498]Transcription and Field Notes

Transcription of all 8 interviews occurred between May and July.  Each interview was listened to and transcribed detailing verbatim (every word) recorded.  Silences, noises and pauses were excluded from the transcript as this was felt to not add any useful depth to the thesis investigation.  All transcripts were listened to again to check for accuracy.  Each interview took an average of eight hours to fully transcribe.  The process was primarily conducted by myself, supported by three fellow researchers.

Additionally, field notes were recorded the interviews by the interviewer.  The purpose of these notes was to be a chronological log of what occurred during the interview; summaries and notes of what the champions said, and short pieces of analysis which can be incorporated into the analysis.  These were recorded electronically alongside the interview script, and were e-mailed to the research team with each interview audio file.

v. [bookmark: _Toc298941360][bookmark: _Toc299693499]Analysis
Findings and theories developed through qualitative analysis are largely determined by the nature of the questions asked and the choice of analysis method.  In this care, the interview script has employed Bland et al’s characteristics as a framework and as such pre-determined the objectives of this investigation prior to the data collection.  The applied qualitative research method for analysis of this interview data was a framework approach which uses five stages of data (outlined in table x below).  The prime concern of this method of analysis is to describe and interpret what is happening in a particular setting – in this case, medical education (32).  Table 8 describes each framework analysis stage and summarises how the analysis process was conducted for this thesis.
	Ritchie and Spencer (1993)
	Summary of thesis data analysis process

	Familiarisation – immersion in the raw data by listening to tapes, reading transcripts, studying notes and so on, in order to list key ideas and recurrent themes.
	Through the transcription process I transferred the audio data into textual data.  During which, I became familiar with the data and main themes across all interviews.  This allowed an overview to be obtained of the data collected.

	Identifying a thematic framework – identifying all the key issues, concepts and themes by which the data can be examined and referenced. This is carried out by drawing on a priori issues and questions derived from the aims and objectives of the study as well as issues raised by the respondents themselves and views or experiences that recur in the data.  The end product of this stage is a detailed index of the data, which tables the data into manageable chunks for subsequent retrieval and exploration 
	Bland’s framework dictated a number of themes prior to data collection, yet further themes and issues emerged from the data.  This was primarily an emic process which occurred alongside transcription; however as the interview framework was developed a priori many themes aligned to the Bland framework.  Additional themes did emerge and were noted.

	Indexing – applying the thematic framework or index systematically to all the data in textual form by annotating the transcripts with numerical codes from the index, usually supported by short text descriptors to elaborate the index heading.  Single passages of text can often encompass a large number of different themes each of which has to be recorded, usually in the margin of the transcript
	Indexing occurred after all interview recordings had been transcribed.  Textual data was assigned to relevant themes (both within and outside the Bland framework) and organised within an excel spread sheet for ease of access.  Textual data often covered a couple of themes, and as such the data was indexed and attached to each relevant theme.

	Charting – rearranging the data according to the appropriate part of the thematic framework to which they relate and forming charts.  For example; there is likely to be a chart for each key subject area or themes with entries for several respondents.  Unlike simple cut and paste methods that group verbatim text, the charts contain distilled summaries of views and experiences.  Thus, the charting process involves a considerable about of abstraction and synthesis.
	Synthesis of themes occurred upon reflection and discussion with supervisors.  This process moved away from Bland’s framework (where all characteristics were given equal prominence), to a reflection of the relation of themes from the champion data.  This process is reported in the results section.

	Mapping and interpretation – using the charts to define concepts, map the range and nature of phenomena, create typologies and find associations between themes with a view to providing explanations for the findings.,  The process of mapping and interpretation is influenced by the original research objectives as well as by the themes that have emerged from the data themselves.
	Three maps have been produced in the interview results section outlining the links between themes.  The maps are reported in the results section.  The interpretation of the maps are discussed in detail incorporating both the published literature in this area as well as the survey data, in the discussion section.


Table 8 describing the five stages of data analysis using the framework approach, as cited in Ritchie and Spencer (1993)(32)
[bookmark: _Toc298941361][bookmark: _Toc299693500]
Chapter 6: Interview Results

Charting data is the process of rearranging and synthesising data according to how they relate to the research question.  The data obtained from interviews (including both the Bland framework and themes which have evolved outside this framework) have been charted, synthesised and the maps are displayed below.

i. [bookmark: _Toc299693501]Charting results from the Bland et al framework

1: Medical School’s mission and ethos
Bland et al (27) reported that successful innovations must be compatible with the institution’s mission, goals and educational philosophy.  Overall, respondents were in agreement regarding this association, although no respondent quoted, paraphrased or explicitly explained how their medical school’s mission or ethos was an enabling factor.  Some respondents expressed uncertain agreement, yet this was framed positively by suggesting improvements that could be made or suggesting that the link has not been formalised through documentation.  This is illustrated by the following exerts:
 “…it’s not incompatible, just needs … more champions” 
 “…it’s not incompatible; it’s just not specifically aligned with any of the documentation I’ve seen”
The uncertain agreement and lack of direct referral to medical school’s missions and ethos implies that the respondents were referring to the broader directional ambition of the medical profession (as advocated by Tomorrow’s Doctors 2009 and other macro-drivers).  One respondent felt that broader drivers were necessary in supporting climate change teaching, specifically drivers which were external to the medical school:
“I would certainly play on the broader things like NHS policy, government policy (…) but not specifically the school’s mission”
Some respondents expressed a strong disconnect between the medical school’s mission and their direction of teaching sustainable healthcare, specifically it was noted:
“Teaching is not really congruent with the school’s missions”
 “…to be brutally frank (…) I think there is much more, and has always been much more emphasis on the clinical side”
When asked whether this was an important influence in integrating sustainable healthcare teaching into the curriculum, one respondent felt that it was probably important whereas the majority of respondents suggested diplomatically that other factors were more important.  Where the mission statement and ethos of medical schools were aligned to innovative teaching initiatives this was reported to be supportive, however it was not crucial to instigating climate change teaching.
2: Large scale curriculum change
Bland et al (27) reported that educational institutions with a history of effective change are more likely to implement new innovations successfully.  A couple of respondents recalled large-scale curriculum change having occurred recently and also being internally driven.  The majority of respondents alluded that change was built into their medical school or fairly constant in their experiences, as the following exerts illustrate:
“…at the annual review (…) gives you an opportunity to tweak curriculum (…) yes it has (change built in)”
“It’s rather piecemeal - ‘let’s revise this, let’s update that’ rather than major change… (…) a lot of structural changes (…) so we ended up dealing with a lot of pragmatics, rather than content”
“There always seems to be (change), style of teaching seems to be changing…”
For the respondents who noted that there was no change at present, they suggested that change was either imminent or on the horizon.  Therefore, it appears that the experience of curricular change is a constant factor, ingrained into medical school culture.
When asked whether large scale curriculum change was related to their ability to integrate sustainable healthcare teaching, the majority of respondents felt that it was unrelated.  One respondent disagreed and stated:
“It is key.  It is key.  I mean from my own experience in other schools and not being able to change things (…) I think on the whole the concept of change is not new to anyone in the medical school”
Data from respondents imply that curriculum change is an accepted and anticipated part of medical school organisations which provides both new opportunities but also challenges (such as justifying curriculum content).  

3a: Politics – internal networking
Bland et al (27) reported that successful change efforts are characterised by a) having a strong, influential advocate at the forefront of the change effort and b) gaining the “buy in” of powerful individuals or factors of the organisation.  This subject appears to split the opinions of respondents.  Some were very positive about having influential advocates (such as the Dean, Head of School or Course Director) and the influence of that advocacy, for example:
“The (advocate), he was key.  He was a strong (…) supporter of public health and the curriculum.  And he was instrumental in getting support to making changes I needed to make”
“I’ve got (an advocate who is) extremely interested personally, and is supportive and I think will be useful over the next year”
Alternatively many respondents have not developed, or not been able to develop these internal networks for support.  One can ascertain that although internal networking can be helpful, it is not crucial to making curriculum changes.  For example:
“They’ve definitely got the potential to be on-side (…) I guess they haven’t been put to the test yet”
“I do think that the reason (for not having an influential advocate) is basically because the links haven’t been made.  I don’t think people think along those lines as yet”
With the exception of one respondent, all others agree that internal networking has not affected their ability to start up their innovative teaching.  Some comments inferred that internal networking may be more influential “in the future” or in building up the success of the change effort.

3b: Politics – resource allocation
Bland et al (27) reported that when external funds are used to initiate change projects, care must be taken to ensure that support for the change effort continues once the initial external support runs out.  Again the group consensus was split regarding how important or necessary external resources were to their curriculum change success.  For example, a number of respondents reported having received no extra funding and instead were reliant upon colleagues volunteering time and free resources (such as films already paid through other means).  Other respondents recognised the importance of resource allocation both in terms of immediate success but also to sustaining their initiatives.  For example:
“Not so far… but it will be as we roll it out.  Both for my time and for initiatives (…) I think it would improve the sort of respect for what we’re doing”
“I’d say it is seriously relevant… it’s relevant to success”

3c: Politics – external relationships/support
Bland et al (27) reported that external support from foundations[footnoteRef:14] is a common means of funding curricular change efforts in American medical settings.  Bland et al advised organisations to link their proposed innovations to the interests and needs of their constituents by identifying mutual goals, committing to a shared vision, and establishing communication protocols between external bodies and the organisation increase the effectiveness of innovative efforts. [14:  A foundation is a non-government entity that is established as either non-profit or has charitable status.] 

The majority of respondents reported that they were not dependent on funding or outside expertise.  Two respondents felt it was very important and specifically referred to support received from the SHE-network, Health Protection Agency and David Pencheon[footnoteRef:15]. [15:  Dr David Pencheon is a UK trained Public Health Doctor and is currently Director of the Sustainable Development Unit (NHS SDU)
] 

The interview data on politics (including internal networking, resource allocation and external support) illustrated uncertainty regarding the impact of politics in instigating sustainable healthcare teaching.  However there was general agreement from champions in speculating that it would be important “in the future” to sustain initiatives.  

4: Organisational structure
Bland et al (27) reported organisations with high interaction, connections and networks of participatory teams are better able to accomplish broad change than segmented or departmentalised organisations.  When asked to quantify the number of supporters for sustainable healthcare teaching within their organisations, the mean average was 8 people (the range was between 1 and 25).  Four respondents agreed with the statement “my medical school is segmented or departmentalised”, and a further two strongly agreed with this statement.  Despite this agreement, and contrary to Bland et al’s theory, respondents felt it was not a barrier to implementing their innovations.  For example:
“(We) know how rigid and hierarchical a medical school is, so, there are ways and means to influence people”
“I’m not sure if everyone knows particularly what’s going on (…) there is general support”
“Another way of looking at it is we haven’t had any opposition to what we do.  I think many of them have too many things on themselves basically”
Discussions regarding the organisational structure of medical schools suggested that structure is an important factor to enabling the initiation of climate change teaching.  The enabling features of organisations appeared not to be supportive structures and mechanisms to promote new ideas, but independence and an ability to understand the structures in order to ‘play the system’ and maximise the potential for innovative teachings to be successful.  Most discussions in the area alluded to the role of the organisational structure in being able to initiative sustainable healthcare teaching, yet no reflections were made upon the role of the organisational structure in sustaining these efforts.

5: Need for change
Bland et al (27) reported that in order for change to occur and be lasting, there needs to be widespread agreement that the innovation is relevant to the real problems potential users currently experience.  The respondents did not express an identified ‘need’ for change during their discussions; rather many agreed that an openness and supportive interest from colleagues was important.  

6: Scope and complexity of the innovation
Bland et al (27) reported that successful innovations are large enough to justify the human and financial costs of the effort, but not so large as to lead to the distortion of the innovation or only partial institutionalisation.  They suggested that a balanced approach that engages the organisation members’ commitment and support would be most successful.  Many respondents stated that their scopes were decided by themselves, occasionally in collaboration with a small group of peers.  
Using the ‘goldilocks’ analogy[footnoteRef:16] the majority of champions described their scope as ‘just right’.  Some champions explained that their decision for the scope was influenced by prioritising the breath of students exposed to sustainable healthcare teaching, enabling them to obtain the key messages and principles of ‘professional responsibilities’ rather than a deep knowledge in either climate change or sustainable healthcare: [16:  Interview script question: “Do you think the scope of your innovation was too small, too big, or just right?”] 

“I think we have it at the right sort of pace, the right volume, I think our strategy is to get more of the students exposed to a small amount of it, rather than getting enthusiasts, perhaps one or two signing up to projects, of things like that”
“I think so, I think for me the key thing was to have something in the core curriculum rather than a lot of bits in an optional module”
A number of respondents described the primary factor in deciding the size of their scope was a cautious decision to ‘test the water’;
“The scale is strongly related to your success, it’s probably too small, but probably tactically it’s all I can get away with, and in that sense the scope was important”
“I think what we thought was just doing it one bit at a time really would be more effective (…) but once the success is evaluated I think there is scope, so start off small and then make it bigger I think”
On the other hand, one respondent described their scope as initially too ambitious:
“Well I think initially we were too ambitious.  I mean currently what we are doing now I think is just about right (…) just about what we can manage (…) but looking at the capacity, what we are doing is just about right for the capacity we’ve got”
Most respondents assessed the appropriateness of their scope by balancing this topic with the available resources and capacity for teaching available within the department.
“The scope was decided in conjunction with the development of public health… where is there space?  And then we would say there is space to deliver a lecture here, there is space to deliver a PBL here (…) so I had to work within the boundaries of the infrastructure”
“I would say it was very important actually.  But it probably will vary between medical schools depending on the culture”
One respondent however judged the appropriateness of their scope to the value they placed upon teaching sustainable healthcare, as outlined below;
“To some extent I would say (the scope was) too small because I think the issue is essential (…) and I think what I’ve got going isn’t that much.  You know, given the issue”
Respondents unanimously felt that consideration of both the scale and complexity of the issue was important to instigating climate change teaching in their medical schools.  However there appeared to be a contradiction between the radical thinking of the champions (being positively enthused about the climate change teaching and direction of tomorrow’s doctors 2009) and self-reported scopes being conservative; this ‘goldilocks analogy’ is explored in the discussion section of this thesis.  

7: Cooperative climate
Bland et al (27) reported that the features of change-conducive environments included interpersonal respect, support and cohesion balanced by constructive criticism and high professional expectations.  We asked respondents to rate their medical schools on the features described by Bland et al – the results are summarised in the bar chart below (figure 7).
These results suggest that the prominent features of a cooperative climate in medical schools (where sustainable healthcare teaching is currently taking place) are having high professional expectations and high levels of personal respect.  Alternatively, cohesion and support are less frequent features.  A useful comparison would be to obtain similar ratings from other English medical schools that are not currently pursuing sustainable healthcare teaching in order to see if there are any differences in self-rated cooperative climates.  Unfortunately, the scope of this thesis restricted such data collection.

Number of champions

Figure 7 Bar chart summarising cooperative climate features of medical school (as described by Bland et al (27)) as rated by sustainability education champions during interviews.
Overall, respondents agreed that there was a correlation between the level of cooperation within their medical schools and their ability to implement sustainable healthcare teaching, as the following exerts illustrate:
“Yes, but it’s complex (…) if you’ve got a pet project and you’re at the right levels then you can probably get it through (…) because understanding the culture and working with that is probably a crucial leadership skill”
“It is (strong in cooperation).  And it might be just the way it’s organised”
Discussion by respondents acknowledged the importance of a cooperative climate in their implementation of sustainable healthcare teaching within their medical schools.  Respondents however inferred that cooperation was symptomatic of a larger structure – for example; the way the medical school is organised, or a result of the complex culture of the medical school.  As such it appears that the cooperative climate of medical schools operates as a sub-layer of the organisational structure.

8: Participation by organisation’s members
Bland et al (27) reported that as organisation members invest themselves in the project through their participation, they strengthen their collective ownership of the project and deepen their commitment to see the innovation through to completion.  Public opportunities such as faculty forums, orientations, problem-solving teams and committees were cited as examples of means through which to invite faculty involvement.  Many respondents felt that this was desirable but did not strongly reflect their reality of implementing sustainable healthcare teaching.  The following exerts illustrate this point:
“We have others, like specialises in microbiology and others who are interested in global health, and so on, we’re aware of (them)” (This respondent went on to state that although other members are interested, the teaching objectives tend to discourage inter-department collaboration as they are inflexible)
“I would personally feel that it’s very important to my professional development and important to the example of the project, for me, this sort of area has to be ‘one-world’” (This respondent agreed that the participation by others would be ideal, however it was clear that this was not the reality being experienced)
On the whole it was felt that participation by organisation’s members was not an enabling factor to instigating teaching of sustainable healthcare within English medical schools.

9: Communication
Bland et al (27) reported that successful innovations are fostered by frequent, timely, substantive and forthright communication that is shared in a variety of verbal and written forms, both formal and informal.  Bland went on to suggest that two forms of communication found to be especially effective in medical schools were face-to-face interaction and demonstration of proposed teaching practices; neither of which were mentioned by the respondents.  
Communication forms described by the medical school respondents included both internal forms (for example; committee meetings, exam boards, department meetings, newsletters, course meetings, staff training, case-studies), and external forms (for example; linking up with the SHE network, presenting at conferences, publications and applying for national awards).  The process of communicating for many respondents was not a strategically planned process. Furthermore many reported after having had the question posed to them in the interview, that more communication would benefit their initiatives.  For example:
 “There has been some (internal communication) but only to, I think, a very select few… in terms of communication, we could’ve done more”
“I suspect after the (Student Selected Component) that we’re running, we’ll definitely try and get some publicity out about that in maybe the medical school newsletter.  But we haven’t (communicated about) the stuff that’s gone on so far”
Most respondents inferred that the individuals responsible for communicating their initiatives were themselves; however one respondent suggested that a bottom-up process of communication from students was also important:
“I guess that was what I was saying earlier; about needing a bottom-up approach and needing the students’ (support) to come out really (…) which I think are much more powerful”
When asked whether communication was an enabling factor for introducing their sustainable healthcare initiative, many respondents reported that it was not important at the beginning.  However, there were suggestions that communication would become increasingly important as the initiatives continued, as the following exerts illustrate:
“…not an immediate benefit but I think it’s important… longer term, I wouldn’t have expected an immediate benefit.  So I think it is important”
“I think the recognition that the (medical school) was involved in something new and something that was getting more recognised regionally and nationally as a topic of importance (…) I think we made it easier to link the project to things that people are only now beginning to see and realise”

10a: Human resources – training support
Bland et al (27) reported that for change efforts to be most effective, the organisation must be attentive to the particular needs that arise as members move through the change process.  Furthermore, they suggested support provided should be appropriate to the culture of the school and the nature of the innovation.  Respondents did not recall any formal training provided by their institutions; alternatively they reported being exposed to and using external and informal training sources.  
“I just used my public health background (…) no training, but you know, I’ve been obviously involved in (the SHE) workshops and network as it were”
“No not specifically (received training).  There were certain external influences (…) but that was more influences rather than training (…) I’ve had lots of previous training on how to teach leadership and that sort of thing which are valuable but not specifically about this”
“I don’t think I’ve had any training at all (…) I have read a lot, I’ve been interested in this for a very long time”
When asked how important training was to their ability to implement their innovations, there were mixed opinions:
“No I’d say it was enthusiasm”
(Without the training received) “…we probably wouldn’t have done it, in the way it has been done.  It’s just made it so much easier”
“Not important so far”
“I think it’s very important because it’s on an area of expertise (…) learning (experiences from others) was quite important because I would have taken a different (teaching approach)”
There were various interpretations of ‘training’ which illustrate a weakness in the interview tool. Furthermore there appeared to be a shortage of formalised training and most learning opportunities were opportunistic and self-sought by champions.

10b: Human resources – reward structure
Bland et al (27) reported that the organisation’s reward structure must include incentives that reward participation in the innovation.  Bland suggested that in medical schools, appropriating curricular change as an ‘experiment’ elevates the innovation in the eyes of the participants to a process deserving of effort and resources.  Respondents were asked whether they felt their sustainable healthcare innovations were rewarded in their medical school. 
“I think it does, but I think you have to (…) push really hard to get recognised”
“Sometimes… the reason why I say sometimes is because it depends whose idea it is often”
“We’ve got sustainability as a definite area that the medical school committees are aware of, so they’ve agreed to a (student sustainability) prize”
A clear distinction was made between rewarding innovations in research, compared the rewarding innovation in teaching.
“Innovation in research is by definition recognised and rewarded in all academic institutions.  Teaching activities are less well recognised.  Innovations in teaching might be recognised but they are not the money spinners and therefore many institutions have not given much importance to this (…) teaching activity has been hard to push, I’ve had to push relatively hard for it to be recognised”
Overall it seems that rewarding innovation in itself was not important to starting initiatives, but was acknowledged to be a nice perk in acknowledging work done and raise awareness of the initiative.  However to many respondents, intrinsic motivation was enough;
“Well we wanted to do it really; we didn’t need any rewards, as such”

11: Evaluation
Bland et al (27) noted that an evaluation done well serves to legitimise the innovative process by holding it to standards of analysis that the faculty regard as valid and meaningful.  Furthermore they noted that formative evaluation is useful in locating difficulties and solving problems.  Respondents suggested that although they recognised that evaluation is very important, they currently had insufficient evaluation processes in place:
“It has not been formal feedback (…) because of the way feedback is collected in the school”
“It’s evaluated along the whole course (…) not individually as such”
Respondents reported that the value of evaluation was two-fold; as a tool to engage with students, and also as a diagnosis tool for identifying areas for improvement.  For example:
“So far I’ve got no evidence to say that what we’ve taught has demonstrated any change (…) so, you know maybe we need to normalise it more.  Maybe I’ve got to have it cropping up at every (educational opportunity)”

12: Monitoring of performance
Bland et al (27) reported that strategies that lead to successful innovation include acknowledging grieving over losses associated with the old curriculum, celebrating successes, provision of professional assistance, making minor adjustments in the process, and continuing to monitor progress towards organisational goals.   
Respondents reported that monitoring was important “probably from a developmental point of view, yeah” but not in terms of achieving curricula change.  Other respondents indicated that their teaching was on the whole relatively unmonitored, whether it was innovative or not.  For example:
“I think it tends to work more that if you’re overly crap, it gets noticed… but if your lectures are rubbish, then you know you would probably find that you would get edged out.  But if you were just ok, they would tend to continue”




13a: Leadership in general
Bland et al (27) reported that stable leadership was positively associated with successful innovation.  Most respondents were employed in medical school with stable leadership during the time in which the initiatives were getting started, and felt that this was important.
“I think (stable leadership) is crucial at the point of introduction of something new or actually running the first one”
Following from this two themes emerged; that stable leadership was less important once initiatives were up and running, alternatively, a second theme emerged where concern was expressed regarding instability of leadership in the future and the fear of a negative impact upon current initiatives.
“…with so much going on in medical schools these days (…) you’ve got to have some feeling of the organisation if you are (…) just doing your own thing.  There’s an internal system here”

13b: Leadership characteristics and behaviour
Bland et al (27) reported that the essential characteristics of effective change leaders was to use assertive participative and cultural/value-influencing behaviours, to be ‘flexible’, to mobilise others and maintain the change momentum.  Overall, respondents did not feel that they had experienced supportive leadership, as illustrated by the following exerts:
"I don't think (the Dean) would push too many buttons on make this happen, I think (the Dean) would pat me on the back and say you're doing a good job, keep at it"
"Polite disinterest"
Alternatively, some respondents reflected upon their position as leaders of their sustainable healthcare innovations and observed that self-motivation was essential; for example,
"I think if this task was given to someone who was disinterested in it, but told to do it, (…) I think the pace of change would've been slow… whereas if you're giving it to someone who is interested in the matter (…) it has the potential to be much more self-driven (...) not needing external drivers"

13c: Leader’s advocacy of organisational vision
Bland et al (27) reported leaders must effectively communicate and promote the organisation’s shared vision for curricular change.  Only a minority of respondents reported that they had experienced advocacy through their medical school leadership.  Where this advocacy was experienced amongst respondents it was deemed to be helpful and useful.  
"I think it's been key - I don't think I could've done it without the Dean's support"
"The head (medical school) has promoted the general, the work with the green impact very strongly internally (...) so there is a culture within our immediate institute that is an extremely important thing, which is helpful"

ii. [bookmark: _Toc299693502]Charting beyond the Bland framework

 A: The vision of sustainability
Respondents were asked to reflect upon the vision they held for sustainable healthcare education; from this two themes emerged.  Firstly, there was a determination to ensure as many medical students at possible would be exposed to this teaching through the core curriculum, as the following exert illustrates;
"I would like it firmly embedded and visible in the core curriculum and assessed if possible (…) completely integral (…) it will be visible, people will know about it, and it will be assessed and therefore students will know that it's important"
Furthermore, some respondents had a radical vision to embed sustainable healthcare education throughout medical school.  The exerts below illustrate how sustainable healthcare education goes beyond teaching students (a subject matter) to being core to the operation and working-culture of the medical school;
"I hope we'll be seen as a very green medical school… on two levels; one in terms of the policies and procedures and procurement and everything, across everything the medical school does.  And one is about the type of education that we deliver (...) I think both things are equally important…"
"I'd like to see medical schools have sustainable policy"
"…Having everyone within their specialties aware of the resources to be used effectively.  So sustainability ties into that really (…) what the NHS has achieved and what it can achieve"

B – Value of Student Support
In contrast to the ‘evaluation’ and ‘monitoring’ characteristics outlined from Bland et al’s framework, without prompts the majority of champions suggested that the support and feedback from students was important in supporting their initiatives and therefore providing a sense of value.
"…We normally find within the student body there is a group as well who champion it and see where we’re coming from”
"It was not a lot, but it show up some reaction, some discussion (…) so students had obviously, the message had, you know, done out because they reacted to it, they did have some discussion on it"
"What I would say is when we get the feedback there’s always the small minority, maybe 5 to 8 % the students who think this is nothing to do with medicine.   And yet there’s always a number as well 20 to 10% who say this is a rather a revelation in the way we do things..."
Some respondents felt disheartened by the low numbers of student assignments on sustainability; however this student disinterest was attributed to be a consequence of either the assessment structure or the wider medical culture.  
"Everything's assessment driven (…) the only way to get interest for most students, is by linking it in core teaching and some sort of assessment"
"I don't think the medical students would prioritise anything to do with climate change yet.  They're not getting enough vibes from the medical community in which they spend more of their life"

C – Fitting into the Curriculum
Respondents reported that sustainable healthcare teaching was integrated alongside a variety of topics.  Specific locations mentioned in the interview data included; health economics, health protections, global health, environmental hazards, environmental human health, public health, governmental issues, health inequalities, and clinical disease (such as dehydration, strokes and fever).  
"I think the initial plan was to try and see if we could… make sure it was part of the core teaching in terms of where it fits in"
Overall, respondents asserted that sustainable healthcare shouldn’t exist in its own isolated right but rather should be incorporated at different points throughout the curriculum.  Two respondents recalled how they strategically introduced the topic of sustainable healthcare at the beginning of medical teaching and referred back to key concepts through the following years.  Although other respondents had not managed to achieve this level of curriculum-integration, many respondents felt that sustainable healthcare teaching should be aligned to “a systems point of view” within the curriculum.

D – Introducing Ambitions
A number of respondents described their initial ambitions quite modestly and many had low expectations of success, as the following exerts illustrate:
"I guess the positives are that we've made a start"
"We started as a little project on its own, in medicine”
"I think we did it off our own backs and it's been unthreatening in terms of the amount of time of the curriculum and the impact, and to step it up (...) we're going to have to have a different approach"
This modesty was particularly prominent when one respondent described their experience of working with someone from outside the medical school system who had a radically different approach.
 "(X) is getting very frustrated with us, because (they) wants to go and meet the Dean, and bang on doors and things, whereas we are trying to do a more low-key guerrilla action (…) before we see the Dean… (We) know how rigid and hierarchical a medical school is, so umm, there are ways and means to influence people… or maybe it means we’re too conservative and (X) is right! But, we’ve both had experience of trying to introduce other things to the curriculum that have failed so… that’s why we’re being cautious.  But I guess that reflects the fact it’s not that there are lots of like-minded people around"
Another respondent also commented that their experience of setting up sustainable healthcare teaching had parallels with a previous experience of the battles faced when trying to set up health promotion teaching within the curriculum.  As such it appears that in part, previous experience has influenced the ambitions of respondents.

E – Reliance upon Champions
All respondents were wary of the consequences of working in isolation due, on the most part, to “polite disinterest” from peers.  The greatest concern reported by respondents was that reliance upon individual champions is unsustainable, as the following exerts illustrate:
"I can only run so much by myself (...) with all the competing demands that I face"
"Then there’s the problem that it's reliant on me! So if I'm run over by the proverbial bus, it ends."
"It was just me doing the teaching essentially (...) so where we are now, where we've got (someone) on board, that’s much more positive if you see what I mean.  Much more likely to be a sustainable thing"
"I'm pushing at the moment, to try and be a sustainability lead across the medical school to roll out the things we're doing in our (department) (…) into the wider medical school, where I think it is pretty far down the agenda.  And it's certainly not going to be an open door"
One respondent commented that sustainable healthcare much be on the “conscience” of peers somewhere due to the influences of Tomorrow’s Doctors 2009 or on-going review and changes occurring within medical schools.  However the challenge to encourage active support persists, as this exert illustrates;
"I think people will accept the reason for me teaching medical students about sustainable healthcare, but they might be less willing to see changes to practices themselves..."



F – Innovative Teaching
A variety of innovative teaching methods have been developed or are being developed.  A recurring theme is the role of sustainable healthcare teaching to promote medical students to consider themselves as ‘agents of change’ as the following exerts illustrate:
"Toying with the idea that students (…) do a mini audit of the (general) practice (…) at the final year with the students beginning to see themselves as agents of change (...)"
"What’s been good with the SSC approach is that we are able to deliver teaching in a very very different way, much more student-directed.  Which many students found quite unnerving at first (...) but towards the end, once they were able to really engage with the subject matter it became quite beneficial"
Central to the success of sustainable healthcare teaching innovations is identifying an approach that is meaningful and relevant to medical students at their level of training.  This reflects the trend observed in the literature of a move away from broader sustainability, and a move towards strengthening links with clinical practice and scenarios.
"Maybe try (…) to integrate that into some kind of clinical scenario rather than a general public health concept (…)"
"I think that the main reason why it’s quite difficult to teach this as public health is because students don’t think of themselves as future public health doctors or not many of them really and I think the main push should be from a clinical point of view. "
"Well we’re just hoping that this stuff will create a project in clinical obviously because most of them are, they like to work in that clinical environment, would be able to spread the word in the clinical environment. And the project would increase awareness and that would have a snowball effect”

G – Demystifying the Hectic Curriculum
It is recognised amongst all respondents that medical school curriculums are demanding.  However, a number of respondents provided insight as how to overcome such as challenges; 
"...the challenges as I said are how to integrate it into a time constrained curriculum"
"the reason curricula is so packed is because people put in new stuff but don't take out old stuff (...) I think what need to be done is some creative thinking about how to get the topic into curriculum, taking it on, piggybacking on something that’s already there that can be modified for the purpose, rather than (...) finding more space"
"You have (…) to think laterally about how you can prevent it" (not getting a foothold in the curriculum)
The insight demonstrated by the above quotes show how determined SHE champions are, and how resourceful they have been in order to succeed in their initiatives.
"I think if I believe that (so many people care about the lack of time in the curriculum) I would not be able to achieve anything in the way we've done it"

H – The Debate between Core or Modular SHE
Integration into core teaching was acknowledged as a difficulty, but the discussion by respondents centred on the advantages of doing so.  Advantages identified included reaching a larger footfall of medical students and creating a sustainable position for SHE initiatives.
"(…) it’s much more beneficial it reaches a bigger group and it can be assessed"
"I think the benefit of putting it in core curriculum is that it gets to stay there"
Some respondents commented that on the importance of normalising sustainable healthcare teaching.
"So far, I've got no evidence to say that what we've taught has demonstrated any change (…) so, you know maybe we've got to normalise it more.  Maybe I've got to have it cropping up in every lecture, and seminar, and symposia that I’m responsible for"
"In the core curriculum the students might be more attuned to it than if it's in the optional modules"

iii. [bookmark: _Toc299693503]Theme Maps derived from combined Survey and Interview Analysis

Three maps have been produced below which group themes according to the stages where they have been reported as useful by respondents; at the beginning in instigating the initiative, afterwards in sustaining the initiative, or alternatively a group of themes which have been just to be helpful but not essential.  
Map 1 shows factors which have been important in instigating sustainable healthcare teaching.  Three factors (organisational structure, cooperative climate and stable leadership) are structural enablers in that they have assisted the instigation process by providing an enabling environment.  Interview data suggested that an enabling environment was not determined by levels of support, but more so by having no hostile or opposition to change.  Secondly, a group of factors which relate to the curriculum (scope and complexity, as well as curriculum placement) were reported to be important in instigating sustainable healthcare teaching from the outset.
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Map 2 shows factors which are reportedly important to sustaining sustainable healthcare teaching.  The three factors of evaluation, monitoring and having student feedback and support are grouped together as influencing the content of sustainable healthcare teaching.  Although some champions commented that some of these factors were not yet operational, it was generally agreed that these are important for the sustainability of the teaching initiatives.  These three factors compliment each other in shaping teaching content and also as a mechanism for building evidence of what works in teaching sustainable healthcare in medical schools.  The second group in map 2 relate emphasise the importance of obtaining wider support in order to sustain sustainable healthcare teaching initiatives.  Within this group are the themes of reliance upon champions, communication and politics.  Wider support would theoretically provide a number of benefits; firstly, collaboration with peers would foster a support base committed to sustainable healthcare, and secondly over time this would help normalise sustainable healthcare into the medical school culture, able to influence both education and practice.
[image: ]
Map 3 shows factors which have been helpful in instigating sustainable healthcare teaching where they have occured, but have not been essential.  These factors include the mission or ethos of medical schools, participation by others, training, reward structures, leadership behaviour and leadership advocacy.
[bookmark: _Toc298941363][image: ]
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Chapter 7: Discussion
The results of this mixed-method analysis have identified a number of factors which were important to instigating sustainable healthcare teaching (map 1) and sustaining sustainable healthcare teaching (map 2).  The survey results have been informative in reporting what milestones have been achieved across English medical schools in integrating sustainable healthcare teaching.  This coverage of achievements has been complimented by the interview data which added knowledge depth regarding structural, cultural and social features which have enabled the integration of sustainable healthcare into medical school curriculums. This discussion section shall critique the survey and interview results, compare and assess these results with the current literature in this area, and finally discuss the implications of these results.
i. [bookmark: _Toc299693505]Critique of survey results
Despite only 47% of champions reported providing sustainable healthcare teaching in 2009/10, positively 74% of champions acknowledged that there was an interest in providing such teaching in their medical schools.  This suggests that there is a positive will to introduce teaching of sustainable healthcare, even if it is yet to be realised within the majority of English medical schools.  
There appears to be a dominance of medical school doctors in providing sustainable healthcare teaching, although other professionals were recognised to provide teaching in this area also.  This information coincides with the reported ‘lack of faculty support’ which was cited as a frequent barrier to implementing climate change teaching.  The theme of reliance upon individual champions reoccurs in the interview data also.
Three chi-square tests were conducted examining the association between climate change teaching and the age, size or Higher Education rating of the medical schools respectively.  The insignificant results from the chi-square tests were most probably due to the low sample numbers (n=19) of the survey resulting in insufficient power to disprove the null hypothesis (type 2 error), therefore it is not possible to conclude whether there is any association between the above variables due to the lack of power necessary to draw this conclusion.  The analysis conducted for this thesis restricted itself to data on English medical schools – whereas an analysis of the full data set may have increased the power, however it is unlikely to have done so to avoid a type 2 error as there are only 31 medical schools across the UK.
The spearman’s rank correlation coefficient reported positive correlations between sustainable healthcare teaching and 1) having a designated coordinator 2) having a document outlining teaching objectives and content, and 3) having the quality of teaching assessed also.  This positive correlation could suggest that these variables are in combination important to establishing sustainable healthcare teaching within medical schools; this however contrasts with the interview data.  This inconsistency may be due to the nature of the research tools and questions asked.  For example, the survey asked respondents for (on the whole) binary yes/no answers to whether  different milestones had been achieved within their medical schools (such as documents, teaching, coordinators…etc).  In contrast, the interview questions were more flexible and concerned with reflecting upon the relative importance of different factors (such as communication, participation by others, evaluation…etc).  As a result the discrepancy between survey and interview data above is likely to be due to the differing objectives of the research tools.
Overall, the response rate for the survey was high (84%).  One can confidently assume that the non-responders were not active in providing sustainable healthcare teaching as the SHE network was proactive in following-up all English medical schools.  A future avenue for research will be to repeat the survey and assess whether there is any increase or decrease in the number of medical schools providing sustainable healthcare education within their curriculums, and also to compare the barriers and challenges reported over time.
Overall, lack of faculty support, uncertainty of where the topic fits in the medical curriculum and finding space in the curriculum were cited as the most frequent challenges facing medical schools.  This finding is consistent with the interview data (please refer to Map 1 which summarises the factors reported to be important in instigating sustainable healthcare teaching), and shall be discussed further.

ii. [bookmark: _Toc299693506]Critique of interview results
The Bland et al framework does not distinguish between different stages of the curriculum change process.  Whereas it became clear from the analysis of the interview data that respondents differentiated between characteristics which were important in their experience to instigating their innovations (Map 1), separate from characteristics which were felt to be necessary in sustaining their initiatives (Map 2).   The majority of respondents were still in the ‘instigating’ phase and as such it was probably too early to assess the role of certain characteristics (namely politics and communication) and how important they may be.  For example; many respondents reported providing teaching without additional resources or funding, others reported not having proactively sourced internal networks.  This information suggests that most champions are still experimenting at a grassroots level how best to integrate the teaching within their medical school cultures.  Therefore we cannot ascertain whether or not these characteristics will become important, but it is clear that in the experiences reported by respondents they have not been important so far – hence why these characteristics have been incorporated into Map 2 – factors which may be important to sustaining initiatives.
Two characteristics from Bland et al’s framework were excluded from the theme maps due to their confounded relationship with the prior publication of Tomorrow’s Doctors 2009.  It became clear that discussing large-scale curriculum change with champions after the publication of Tomorrow’s Doctors 2009 was largely confounding, as Tomorrow’s Doctors requires change of all medical schools.  Therefore the reporting of curriculum change being important will have been largely influenced by the change dictated by Tomorrow’s Doctors 2009.  Similarly, the ‘need for change’ was already established by Tomorrow’s Doctors 2009, and therefore confounded also.   Due to the confounding relationships of these characteristic with Tomorrow’s Doctors 2009 this thesis cannot assess how important they have been to establishing or sustaining sustainable healthcare teaching in English medical schools.
A further weakness in the interview tool was discovered when analysing responses to discussions around training.  Respondents reported various interpretations of training (formal, informal, shadowing, attending conferences and meetings) which our interview tool had not considered.  On reflection, such diversity suggested that it was necessary for the interview tool to clarify and define the concept of training (such as “the education, instruction, or discipline of a person”[footnoteRef:17]).  Secondly, the breadth of training-types and uncertainty expressed by respondents is suggestive that training was not crucial to instigating sustainable healthcare education initiatives.  This would benefit from further research to clarify whether there is a shortage of appropriate training for SHE champions, or whether training is not important to the integration of sustainable healthcare teaching into medical school curriculums. [17:  Source: http://dictionary.reference.com/browse/training accessed 27/07/11 ] 

Assuming a similar theme - respondents reported that participation by others was not an enabling factor to instigating sustainable healthcare education initiatives.  However, the survey data reported that participation of others and cohesiveness was low.  On reflection, it is clear that the interview question assumed that participation by others was occurring and therefore respondents were reflecting upon whether this has been useful.  This assumption is a weakness of the interview tool which should have clarified whether participation by others was occurring, and if so whether this was important, and if not whether they felt this would add value to their initiative. 
The goldilocks analogy unites a number of themes; namely the scope, participation of others and reliance upon champions.  The goldilocks analogy refers to the contradiction between the radical thinking of respondents (exemplified by their positivity towards the sustainable healthcare teaching and embracing of the direction of tomorrow’s doctors 2009) versus their self-reported modestly-sized scopes for teaching sustainable healthcare.  Only one respondent acknowledged that their scope was ‘too small’ and mismatched to their ambitions for sustainable teaching; whereas other respondents justified their self-reported scopes to have been ‘just right’.  Reasons for justifying modest scopes were capacity, resources and risk (for example; the size of initiatives respondents felt they could ‘get away with’).  Respondents were interviewed by a fellow SHE champion; this probably influenced their ability to express enthusiasm regarding the importance of sustainable healthcare education, which is a shared norm within the SHE network.  This contrasts with reported medical schools cultures where there is a lack of faculty support, low levels of reported cohesion and sustainable healthcare teaching is an isolated initiative.  The goldilocks analogy can largely be explained by the cultural norm of sustainable healthcare.
It can be argued that if respondents had been supported by the participation of others their capacity and resources would have increased, and their personal risk would have been reduced.  Furthermore, the participation of others would also decrease the reliance upon identified champions, which has been noted to be a great challenge to sustaining teaching initiatives.  There is a problematic paradox within the goldilocks analogy however; by remaining under-the-radar and modest in their ambitions, SHE champions are not challenging the mainstream culture of medical schools to embrace sustainability, nor are they encouraging the participation of others to support their SHE initiatives.  


iii. [bookmark: _Toc299693507]Aligning findings with the literature

The findings of these results support the identified published literature in a number of ways.  The above results suggest that climate change teaching ought to be part of the core curriculum, thus agreeing with the literature that such teaching should be integral to the curriculum, not peripheral.  Our respondents also agreed that it is preferable for such teaching to be built within the curriculum rather than act independently.  A number of advantages, additional to those published in the literature, were suggested by respondents; namely reaching a larger footfall of students, sustaining the initiative and normalising the culture of sustainable healthcare within medical schools.  Overall, our respondents agreed with the notion that climate change is more than just curriculum content, but is also advantageous to all of tomorrow’s doctors who gain insight into being ‘responsible professionals’ through exposure to sustainable healthcare education.  Therefore in general, the findings of this research project agree with the current literature, and as such these results are able to strengthen the evidence base in this area.

iv. [bookmark: _Toc299693508]Strengths and Limitations

Overall, this project provides new insights and knowledge into sustainable healthcare teaching in medical schools.  This project has provided an understanding of the extent that sustainable healthcare education has been incorporated into medical school curriculum in England, as well as an insight into the experiences and motivations of medical school SHE champions.  Having searched the published literature, the Bland framework of characteristics important to the success of curriculum change has not been applied to any specific field or specialty prior to this investigation.  As such, this research project has added to the evidence-base regarding which change agents have been important in establishing sustainable healthcare within the medical curriculum.  Furthermore, this project has tested Bland et al’s framework and through applying it to the specific topic of sustainable healthcare.  This project has explored a theory regarding the role of change agents in medical schools and incorporated an understanding that different agents are important for different development stages; namely instigating and sustaining initiatives.  As such, this project has opened discussion regarding the future integrated development of medical education for a climate changing world.
This project has a number of limitations, however.  Firstly, as noted in the literature review – the published literature in this area is currently led by English speaking developing nations.  Secondly, the focus on this project is upon the experience of English medical schools as that has been the location of those employed and championing the SHE agenda.  However, as the published literature in this area is sparse, this project has contributed to building up research and evidence, and generating new theories for other research projects to test and develop.  Therefore, although this is a valid limitation, this project has contributed to the aspirations of creating a more complete picture.
As outlined in the literature, social perceptions are an important part in determining what actions and choices are made.  Thus, in order to balance the knowledge gained from this project from the perspective of advocates for the SHE agenda it would be important to gain a more comprehensive picture from other medical school stakeholders.  As such, below are a number of approaches to investigation which would help attain a more comprehensive picture regarding integrating sustainable healthcare into medical schools;
· An exploration of the medical schools in England who presently do not have sustainable healthcare teaching, or individuals championing the SHE agenda.  This investigation could include an exploration of both the perceptions and barriers of medical faculty inhibiting such curriculum change
· An extended exploration of the medical schools which are championing the SHE agenda.  This investigation would need to be conducted by someone external to the SHE network to ensure neutrality and could explore the perceptions and barriers by other medical school faculty and peers, and perhaps medical students also.
· An investigation into the teaching of sustaining healthcare to tomorrow’s doctors in another country.  This would help to test the reliability of the Bland framework and theories developed within this project.  It would also help establish whether the two characteristics which were excluded due to their confounding relationship with Tomorrow’s Doctors 2009, would be important in a different context.
The results of this thesis suggest that different change agents and processes are important depending on the stage of curriculum development.  Although the thesis has focused upon instigating SHE initiatives, a number of theories have developed from respondents regarding what may be important for sustaining initiatives.  However, it is too early to know whether these change agents will be important in sustaining initiatives, and this may be an important avenue for future research.

[bookmark: _Toc299693510]

Chapter 7: Conclusion

It is evident that despite just under 50% of English medical schools currently providing teaching on climate change or sustainable healthcare, there exists external drivers (as described in the introduction), networks for support and sharing of teaching materials (such as the SHE network) and ambition amongst individuals who champion sustainable healthcare.  As such, the important ingredients are all present.  Using a cooking metaphor, this thesis has explored how these ingredients have been combined to produce a recipe for instigating sustainable healthcare teaching.  
This thesis suggests that a number of change agents and processes are important to sustainable healthcare teaching within undergraduate medical schools in England.  Furthermore, this thesis determines that it is important to differentiate between stages of development for curriculum change (such as instigating and sustaining initiatives) as the research results imply that different factors are important at different stages.  There are many possible avenues for future research in this area, and it is important to document and share experiences of SHE within medical schools in order to support the 2, 412 medical schools who were not involved in this research project.
[bookmark: _Toc298941364]By integrating sustainable healthcare teaching into their curriculums, medical schools are preparing tomorrow’s doctors with the skills and knowledge necessary to work in a climate changing world.  Tomorrow’s doctors will be important allies in the public health challenge to combat, adapt to and mitigate the consequences of climate change.
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Appendix A - Copy of ‘Teaching Sustainable Healthcare in UK Medical Schools’ survey	
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Teaching Sustainable Healthcare in UK Medical Schools
 Please return by post or email to s.barna@uea.ac.uk by 29 November 2010

1. Please provide us with your contact details:
[bookmark: Text10][bookmark: Text13]Name:	     				Position:	     
[bookmark: Text11]Email:	     

2. Does your Medical School currently provide any teaching on climate change or sustainability?
[bookmark: Check1][bookmark: Check2]Yes	|_|	No	|_|	(If no, please skip to Question 7)

3. Is any member of your department identified to co-ordinate undergraduate teaching on issues related to climate change or sustainability?
Yes	|_|	No	|_|
If yes, please provide details:
[bookmark: Text1][bookmark: Text14]Name:		     			Position:	     
[bookmark: Text3]Department:	     
[bookmark: Text16][bookmark: Text15]Telephone:	     			Email:		     

4. Do you have a document describing content and learning outcomes covered?
Yes	|_|	No	|_|

5. Who provides the climate change or sustainability teaching? 
(Please select all that apply)
[bookmark: Check3][bookmark: Check4]Public Health Doctors		|_|		Public Health Nurses	|_|
[bookmark: Check5][bookmark: Check6]Health Promotion Specialists	|_|		Epidemiologists		|_|
[bookmark: Check7][bookmark: Check8]Health Economists		|_|		Sociologists			|_|
[bookmark: Check9]Clinicians			|_|
[bookmark: Text6]Other – please specify		     
6. Is the quality of teaching about climate change or sustainability assessed?
Yes	|_|	No	|_|

7. Do any end-of-year or final exams include questions related to climate change or sustainability?
Yes	|_|	No	|_|	

8. Has anyone in your school shown an interest in introducing this topic?
Yes	|_|	No	|_|	Don’t know	|_|

9. [bookmark: Text7]What do you see as the challenges / barriers to introducing this topic into the curriculum? Please list:      

10. Do you plan to make significant changes to your curriculum in response to ‘Tomorrow’s Doctors 2009’?
Yes	|_|	No	|_|
[bookmark: Text8]If yes, please specify:      

11. Are you familiar with the learning objectives or teaching materials on climate change and sustainability developed by the Public Health Educators in Medical Schools network and/or Campaign for Greener Healthcare?
Yes	|_|	No	|_|

If yes, has your school used these?
      Yes	|_|	No	|_|	Don’t know	|_|
 
12. Would you like assistance in integrating these topics into your curriculum?
Yes	|_|	No	|_|

13. Would you like to be informed about the Sustainable Healthcare Education network?
Yes	|_|	No	|_|

(For more information please visit the Campaign for Greener Healthcare website http://greenerhealthcare.org/greening-medical-education)	

14. If you have any further comments, please note them here:

[bookmark: Text9]     
Thank you for your assistance.
Please email or post to Stefi Barna to arrive by 29 November 2010
[bookmark: _Toc299693512]
Appendix B - Copy of survey with coding for analysis
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Teaching Sustainable Healthcare in UK Medical Schools
CODING TEMPLATE FOR SURVEY RESPONSES

1. Please provide us with your contact details:
Information not to be included in analysis
2. Does your Medical School currently provide any teaching on climate change or sustainability?
Yes=1	No=0		(If no, please skip to Question 7)

3. Is any member of your department identified to co-ordinate undergraduate teaching on issues related to climate change or sustainability?
Yes=1	No=0	
If yes, please provide details: Information not to be included in analysis

4. Do you have a document describing content and learning outcomes covered?
Yes=1	No=0	

5. Who provides the climate change or sustainability teaching?
(Please select all that apply)
Public Health Doctors		1		Public Health Nurses		2
Health Promotion Specialists 	3		Epidemiologists		4
Health Economists		5		Sociologists			6
Clinicians				7
Other –		(additional codes to be developed for other responses)

6. Is the quality of teaching about climate change or sustainability assessed?
Yes=1	No=0	


7. Do any end-of-year or final exams include questions related to climate change or sustainability?
Yes=1	No=0	

8. Has anyone in your school shown an interest in introducing this topic?
Yes=1	No=0	

9. What do you see as the challenges / barriers to introducing this topic into the curriculum? Please list: 
1 = teaching time
2 = lack of space in curriculum
3 = uncertainty of where it fits in curriculum
4 = concern regarding climate change as political issue
5 = uncertainty of scientific base
6 = lack of awareness
7 = lack of student support
8 = lack of faculty support
9 = unclear strategy guiding direction
10 = competition for curriculum space

10. Do you plan to make significant changes to your curriculum in response to ‘Tomorrow’s Doctors 2009’?
Yes=1	No=0	
If yes, please specify: Information not to be included in analysis
11. Are you familiar with the learning objectives or teaching materials on climate change and sustainability developed by the Public Health Educators in Medical Schools network and/or Campaign for Greener Healthcare?  Information not to be included in analysis
If yes, has your school used these?  Information not to be included in analysis
12. Would you like assistance in integrating these topics into your curriculum?
Information not to be included in analysis
13. Would you like to be informed about the Sustainable Healthcare Education network?  Information not to be included in analysis

14. If you have any further comments, please note them here:
Information not to be included in analysis
[bookmark: _Toc299693513]
Appendix C - Copy of semi-structured interview script	
TEACHING SUSTAINABLE HEALTHCARE TO TOMORROW’S DOCTORS 
Telephone Interview Script (adapted following pilot)
	Pre-Interview information (fill in before interview)

	Name of Medical School
	


	Name of Medical School Dean
	


	Case Study Lead
· Name:
· Job title:
· E-mail:
· Telephone:

	· 

	
Hello, can I speak to ……………………. Please?

Hopefully you’ve been expecting my call - my name is …………..  Thanks for agreeing this time to speak with me – is it still a convenient time?

Thank you!  As you know, we would like to collect some updated information about your work (incorporating sustainability into the medical school curriculum).  We are keen to find out not just what has been happening, but how it has been happening.  Namely – what have been the primary drivers and barriers to getting your initiative up and running?  

The purpose of my call today is twofold:
1. To update your case-study  
2. To identity what change agents have been important, in your experience 

It’s likely to take 30 minutes to complete.  Is this ok?

Great!  Let’s get started with the case-study…



	CASE STUDY (much of this can be filled in prior to interview via 2010 case-study)

	What was the background to your SHE initiative?
	

	Were the learning outcomes defined?
	

	How long did the initiative run?
	

	How many hours of teaching were used?
	

	Which student year-groups was/is this initiative aimed at?  
	

	How many a) students have participated, and b) staff members have been involved?
	

	TEACHING 

	Which pedagogical format was used?

	What teaching materials were used?

	How did you obtain/develop these?

	Are they available to share with others?

	What teaching methods were used? 
Please quantify where possible: e.g. lecture (2hrs), seminar (1hr), activity (1hr)

	CURRICULUM

	Where does this learning fit in the curriculum?

	Is it core, or student-selected teaching?

	Was the curriculum altered to include the learning objectives above, or were these related to existing learning objectives?

	ASSESSMENT

	Is the student learning for this initiative assessed?  If yes, how?

	LESSONS LEARNED

	What were the positive outcomes and lessons?

	Were there any difficulties or negative outcomes?

	In light of these lessons, will any changes be implemented?

	Would you like to provide us with a new quote for your case study?

	What is your vision for your sustainable healthcare initiative?  Where would you like it to be in 3 years’ time?

	What are your top 3 goals for the coming academic year? (in relation to SHE)

	Do you have any comments or questions you would like to feedback to the SHE team?



Thanks for that information – we will be sure to update your case-study online soon!

Now I would like to spend some time exploring what in your experience have been important change agents in getting your SHE initiative implemented.  A literature review of curriculum change was conducted in the USA which identified 13 characteristics, and I would like to find out what has been important for UK medical schools.


The remainder of this interview is confidential – I shall be anonymising the data to make it non-attributable to neither individuals nor medical schools.  We would like you to be as honest as possible when talking through your experiences of integrating sustainable healthcare teaching within your medical school.  Do you consent to continue?

Firstly, I would like to explore the CONTEXT of your initiative – that is characteristics present in the organisation which facilitate change

1. Organisation’s missions and goals
Do you feel SHE is compatible with your school’s missions/goals/ethos?  
What about your head of school?

How important was compatibility with your school’s missions/goals to your sustainability healthcare teaching implementation?

Guiding answer framework for all questions:
	Not important
	Important
	Very Important
	Not sure



2. History of change in the organisation
Has large-scale curriculum change occurred recently in the school?  
Was it mandated externally or initiated within the school?

How important was your medical schools ability to adapt to change to implementing your sustainability healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



3. Politics: internal networking
Did you have a strong influential advocate supporting your initiative to teach sustainable healthcare?

How important was it to have an advocate to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



4. Politics: resource allocation
Did you need any funds to support your initiative?  Were these obtained external or internal?  If external, are there any plans to enable continued funding?

How important was securing funds to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



5. Politics: external relationships/support
Did you seek any support for your project (expertise, funding, strategic)?  
How did this aid affect your goals?

How important was external support to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure




6. Organisational structure
Would you describe your school is well connected and cross-disciplinary, or segmented and departmentalised?  Do you think this was related to your ability to implement SHE?

How important was your school’s structure to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



Now I would like to explore characteristics pertinent to the CURRICULUM itself

7. Agreement on need for change
How many people are supporting this need for change?

How important was this school support to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



8. Scope of the initiative
How was the scope of the project decided?  (Did you, someone in school, or SHE team?)
Do you think what you are trying to do is overly ambitious, too small, or just right?  Did this influence how it was implemented?

How important was the size of the scope to implementing sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



The final section explores characteristics which relate to the PROCESS of implementing the change

9. Cooperative climate
I will read out a number of statements and I would like you to say whether you…
	Strongly agree
	Agree
	Not sure
	Disagree
	Strongly disagree



· My medical school has a positive working environment
· There are good levels of interpersonal respect
· My medical school is supportive
· My medical school is cohesive
· My medical school encourages constructive criticism 
· High professional expectations are evident in my medical school

These statements explore aspects of cooperation within your school.  Your school appears to be strong/average/weak in cooperation.  How important was this to your SHE initiative?
	Not important
	Important
	Very Important
	Not sure



10. Participation by organisation members
Who has participated in the initiative?  How did they get involved?  What did they do?  What effect did this have? Numbers and types of people

How important was participation by other organisation members to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure




11. Communication
What channels have you used to communicate about SHE teaching? (staff meeting, course listing, internal newsletter, university-wide newsletter).  
What has been the impact and value of these communications?

How important was communication in implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure




12. Training support
What training did you receive?  And what training have you provided to people in your school? To who?  Was it fit for purpose?  Formal or informal…

How important was training support to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



13. Reward structure
Do you feel your schools rewards innovation?  Interested in experimenting with effective ways of teaching?  Supports experiments in curriculum?

How important was rewarding innovation to implementing your sustainable healthcare initiative?
	Not important
	Important
	Very Important
	Not sure



14. Evaluation
Was the initiative evaluated?  How?  Have you or will you make any changes implemented as a result of the evaluation?

How important was evaluation to implementing your sustainable healthcare initiative?
	Not important
	Important
	Very Important
	Not sure



15. Monitor of performance
Measure of support.  Is the success or failure of your initiative monitored by others/ of interest to others?  Who do you feed back to?

How important was monitoring of performance to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



16. Leadership: stability
Have you had stable leadership during the period of implementation?  Was this important?
How important was stable leadership to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



17. Leadership: behaviour 
Is your course director or head of school supportive of what you are doing?  Have they provided any practical or moral support?  Has this had any impact on the momentum of the initiative?

How important was the support provided by your leadership to implementing your sustainable healthcare teaching?
	Not important
	Important
	Very Important
	Not sure



18. Leadership: advocacy of vision
Has your course director or head of school promoted SHE, internally or externally?
What would you like to see him or her do to advocate SHE?

How important was this to your SHE initiative?
	Not important
	Important
	Very Important
	Not sure




THE END!  Thank you very much for your time.  I have asked you many questions, is there anything you would like to ask me?  Thank you again, and have a nice day 

Strongly Agree	Positive working environment	High level of personal respect	Medical school is supportive	Medical school is cohesive	Constructive criticism is encouraged	High professional expectations	2.0	4.0	1.0	0.0	1.0	3.0	Agree	Positive working environment	High level of personal respect	Medical school is supportive	Medical school is cohesive	Constructive criticism is encouraged	High professional expectations	4.0	3.0	4.0	3.0	5.0	5.0	Not Sure	Positive working environment	High level of personal respect	Medical school is supportive	Medical school is cohesive	Constructive criticism is encouraged	High professional expectations	2.0	1.0	1.0	3.0	1.0	0.0	Disagree	Positive working environment	High level of personal respect	Medical school is supportive	Medical school is cohesive	Constructive criticism is encouraged	High professional expectations	0.0	0.0	1.0	2.0	1.0	0.0	Strongly Disagree	Positive working environment	High level of personal respect	Medical school is supportive	Medical school is cohesive	Constructive criticism is encouraged	High professional expectations	0.0	0.0	0.0	0.0	0.0	0.0	68
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