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Protocol

AbstrACt
Introduction The observed and projected impacts of climate 
change on human health are significant. While climate change 
has gathered global momentum and is taught frequently, the 
extent to which the relationships between climate change 
and health are taught remains uncertain. Education provides 
an opportunity to create public engagement on these issues, 
but the extent to which historical implementation of climate 
health education could be leveraged is not well understood. 
To address this gap, we propose to conduct a scoping review 
of all forms of teaching that have been used to illustrate the 
health effects of climate change between 2005 and 2017, 
coinciding with a turning point in the public health and climate 
change agendas following the 2005 Group of 7/8 (G7/8) 
Summit.
Methods and analysis Using Arksey/O’Malley’s and 
Levac’s methodological framework, MEDLINE/PubMed, 
Embase, Scopus, Education Resource Information Centre, 
Web of Science, Global Health, Health Management 
Information Consortium, Georef, Ebsco and PROSPERO 
will be systematically searched. Predetermined inclusion 
and exclusion criteria will be applied by two independent 
reviewers to determine study eligibility. Studies published 
in English and after 2005 only will be examined. Following 
selection of studies, data will be extracted and analysed.
Ethics and dissemination No ethical approval is required 
as exclusively secondary data will be used. Our findings will 
be communicated to the European Institute of Innovation & 
Technology Health-Knowledge and Innovation Communities 
to assist in the development of a FutureLearn Massive Open 
Online Course on the health effects of climate change.

bACkground  
As a consequence of human activities affecting 
the climate, extreme weather events, warming 
trends and reductions in Arctic sea ice are 
predicted to continue over the coming decades 
causing irreversible consequences.1 2 Climate 
change causes significant detrimental directi 

i Direct effects: Effects resulting from high tempera-
tures, low temperatures, floods, droughts. An increase in 
direct effects such as injuries and fatalities are observed 
following extreme weather events, including heat waves.

and indirectii effects on human life, high-
lighting the importance of improving knowl-
edge of its impact while acquiring essential 
skills.3 Modifiable environmental factors are 
responsible for 23% of worldwide mortality 
and 26% of deaths attributed to children under 
the age of 5 years, according to the WHO.4 As 
a rapid expansion in the knowledge pertaining 
to health behaviours has been gained over 
the last two decades,5 a dynamic exchange 
between learners and educators has the poten-
tial to improve environmental outcomes as 
well as individual and population-based health 
outcomes. Digital technology and education, 
in the form of social media, Massive Open 
Online Courses (MOOCs) and other forms 
of digital dissemination form an opportunity 
to leverage broad reach and impact of sharing 
information to the public. Expertise in how to 
use the latest evidence on the impact of health 
and climate change to inform how to effectively 
engage the public via digital platforms requires 

ii Indirect effects: These include infectious diseases, 
issues pertaining to food (malnutrition) and water 
security. Long-term effects include population displace-
ment, geopolitical instability, conflict and mental health 
consequences.

strengths and limitations of this study

 ► A strength of this study is that it will apply a broad 
review of multidisciplinary databases covering med-
icine, health, education and the environment, pro-
viding a comprehensive assessment of published 
literature on courses designed on these subjects.

 ► A limitation of this study is that only peer-reviewed 
literature in English will be included, which will lim-
it the scope of this review to articles published in 
English speaking countries or to those who pub-
lished in English.

 ► A limitation of this study is that identified publica-
tions will not be subject to quality appraisal.
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specialist knowledge due to the rapidly changing nature of 
this medium.

Through the acquisition of knowledge and skills, 
education represents a key asset to combat climate 
change.6 According to the UNESCO, successful mitiga-
tion and adaptation may be achieved through scientific 
teaching and learning.7 The Lancet advocates that tack-
ling climate change could be the biggest global health 
opportunity of the 21st century;8 through the application 
of the Lancet Health and Climate Change Commission’s 
multidisciplinary recommendations pertaining to educa-
tion, research, collaborative actions and political commit-
ment, seizing a global engagement opportunity through 
public resonance will be feasible.8 Education will play a 
pivotal role in the achievement of the Paris Agreement 
and the Sustainable Development Goal (SDG) 13 which 
strives to ‘take urgent action to tackle climate change and 
its impacts’.9 Following the use of educational platforms 
and other means to achieve SDG 13, it is predicted that 
the accomplishment of other climate-related SDGs such 
as SDG 2 and SDG 6 which strive to ‘End hunger, achieve 
food security and improved nutrition and promote sustain-
able agriculture’9 and ‘Ensure access to water and sanita-
tion for all’,9 respectively will be facilitated. For example, 
epigenetics has demonstrated that environmental condi-
tions can lead to modifications in the DNA of individuals 
adapting to changing climates;10 instruction and training 
can be an enabler to assist in such transitions to antici-
pated climates. Education creates a platform for learners 
to make informed decisions and build communities of 
practice centred on these issues, thereby strengthening, in 
the long run, resilience to climate change. Such democra-
tisation of science and enhancement of societal relations 
may be achieved through engagement of the public in 
debate on issues and governmental decision-making.11

While there are many benefits to be derived from the 
use of climate-themed education, explaining the risks 
and ambiguities surrounding climate change to lay citi-
zens remains a challenge for scientists.12 In addition 
to educators and institutions finding it challenging to 
teach,12 13 learners find the underlying science associ-
ated with climate change difficult to understand.14 While 
guidelines have been developed for climate change 
communication, further evidence is required to under-
stand effectiveness.12 As a way to address this engagement 
gap, digital learning has been shown to be more effi-
cient than traditional learning approaches in promoting 
achievement and motivation in learners.15 Challenges in 
communicating the public health implications of climate 
change may, therefore, be addressed through the applica-
tion of digital learning in the climate change and health 
education agenda.

Minimal attention has been given to the public health 
implications of climate change before 2005.16 In fact, 
during the G7/8 Summit in 2005, the need for the inter-
national community to respond to climate change was 
addressed.17 A renewed commitment to climate change 
was illustrated through the encouragement of global 

cooperation and responsibility.16 17 Due to the growing 
interest of the international community in climate 
change and health, it is expected that halting human-
made harm is achievable through implementation of 
successful educational platforms. Despite the detrimental 
health effects of climate change, the extent to which 
they are actively taught and communicated to the public 
remains unclear. As there is limited understanding of the 
evidence of the teaching forms applied in climate change 
and health, the proposed review will address this gap, 
enabling the opportunity to apply them in using digital 
technology to encourage sustainable action.

AIM And objECtIvEs
To search the literature to identify educational approaches 
that have been applied to raise awareness and increase 
knowledge about climate change and health between 
2005 and 2017. This will enable understanding of the 
key aspects of climate change and health education, to 
map strengths, weaknesses, gaps and observations in their 
implementation approach.

Objectives of this review are to:
1. Provide a comprehensive overview of any study on any 

educational approach used to enhance knowledge of 
the public on the direct and/or indirect health effects 
of climate change.

2. Disseminate review findings on the published litera-
ture about education on the health effects of climate 
change.

3. Develop recommendations for future climate change 
and health teaching, research and policy.

4. Develop propositions facilitating collaboration be-
tween learners, educators and various other stake-
holders including academia and industry.

5. Provide a composite overview of evaluation of existing 
teaching methods and the associated strengths and 
weaknesses applied to climate change and health ed-
ucation.

6. Identify how the needs of the public and educators 
may be aligned, thereby enhancing knowledge on cli-
mate change and health.

7. Identify how teaching methods could be applied with-
in a digital context to strengthen engagement and 
sustainable action by learners.

8. Assist the European Institute of Innovation & 
Technology (EIT) Health and its education partners 
in the development of a FutureLearn MOOC on cli-
mate change and health by applying and disseminat-
ing review findings.

MEthods
Systematic scoping reviews aim to rapidly synthesise 
evidence on crucial concepts associated with broad 
research topics in addition to identifying the central 
sources and forms of evidence available. Despite method-
ological frameworks developed by Arksey and O’Malley18 
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and Levac et al,19 methods employed in the conduction of 
scoping reviews remain flexible to enable clarification of 
concepts and research questions following familiarisation 
with the literature.20 Systematic scoping reviews are bene-
ficial in areas with emerging evidence, where evidence 
paucity prevents execution of systematic reviews.19 Also, 
by incorporating different study design, scoping reviews 
allow researchers to answer questions outside interven-
tion effectiveness.19 The rapid changes in the use of digital 
technology in learning, combined with recent advance-
ments in the application of climate change and health in 
education, correlate to this methodological choice. The 
flexibility of this review method will allow the authors to 
broadly explore the literature on the learning methods 
used to educate learners on the relationship between 
climate change and health between 2005 and 2017, while 
structuring findings in a repeatable manner.

The review will combine knowledge resulting from 
different study designs in peer-reviewed literature. 
Although quality assessment is not always conducted in 
scoping reviews,19 the methodology applied to synthe-
sise knowledge is systematic, thereby accessible for crit-
ical analysis. Additionally, as the intent of the review is 
to survey learning provided, therefore quality assessment 
is not applicable as we are not reviewing the quality of 
learning in course design. The authors intend to complete 
the review in February 2018.

Protocol design
The PRISMA-P 2015 Checklist that was used to develop 
the protocol may be found in online supplementary 
appendix 1. The review will be guided by the method-
ological approach delineated by Arksey and O’Malley and 
Levac et al.18 19 The framework consists of the following six 
stages: (1) identifying the research question, (2) identi-
fying relevant studies, (3) selection of studies, (4) charting 
the data, (5) collating, summarising and reporting results 
and (6) consultation with relevant stakeholders, thereby 
enabling knowledge translation. A flowchart of the six 
stages may be found in online supplementary appendix 2.

Stage I: identifying the research question
Following preliminary research on climate change and 
health, it became apparent that evidence on the educa-
tion approach concerning the relationship of climate 

change and health was insufficient for understanding 
best practice in course development, thus illustrating an 
evidence gap. Considering this deficiency, the review’s 
research question in table 1 was developed.

Stage II: identifying relevant studies
Search strategy
The following electronic databases will be systematically 
searched: MEDLINE/PubMed, Embase, Scopus, Educa-
tion Resource Information Centre, Web of Science, Global 
Health, Health Management Information Consortium, 
Georef, Ebsco and PROSPERO. Following the develop-
ment of MeSH terms, subject headings and keywords used 
to index articles, the search strategy will be reviewed by 
an Imperial College medical librarian. Search terms will 
include MeSH and keywords related to (1) teaching, (2) 
learning, (3) education, (4) climate change and (5) health. 
Publication status, publication date and language will be 
subjected to limits. Hence, searches will be restricted to 
papers published in English between 2005 and 2017. As 
minimal attention was attributed to the public health impli-
cations of climate change before 2005,16 papers published 
after 2005 only will be considered. Following the MEDLINE/
PubMed search, the search strategy will be converted and 
applied to the remaining databases. Details pertaining to 
the review’s searching strategy for MEDLINE/PubMed, 
Embase and Scopus may be found in online supplemen-
tary appendices 3–5. Additional search strategies may 
be requested at a later stage (once completed) from the 
review’s first author. Results of the database searches will 
be subsequently imported to EndNote, a bibliographic 
software. Bibliographic citations of included studies will be 
searched to identify any additional relevant studies.

Stage III: study selection and eligibility criteria
The EndNote software will be used to remove dupli-
cates. Table 2 outlines the study’s inclusion criteria. 
Based on the review’s predetermined inclusion and 
exclusion criteria, titles and abstracts of papers will then 
be independently screened by two reviewers, to ensure 
no bias occurs.19 Ineligible papers will be eliminated. 
Titles and abstracts that appear to meet the review’s 
eligibility criteria will be subjected to full-text reading. 
A third reviewer will assist in the selection process if 
the two primary reviewers cannot reach a consensus on 

Table 1 Review research question

Research questions

What has been the scope of teaching and instruction that 
has been developed to educate learners on the relationship 
between health and climate change between 2005 and 2017? 
How can this scope be applied in a digital context to enable 
sustained engagement between learners and the development 
of sustainable communities of practice on climate change?

 ► Conventional (defined as not using digital technology as a 
primary means of learner participation) learning approaches.
 ► Digital learning approaches.

Consideration: Which health effects will the review cover? 
 ►  Direct health effects such as heat strokes and extreme weather-related mortality. 
 ►  Indirect health effects such as infectious diseases and malnutrition. 
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study eligibility. A PRISMA flow diagram will be used to 
demonstrate the review’s selection process and exclu-
sion reasons, demonstrating replicability and trans-
parency. This stage will represent an iterative process, 
incorporating search of the literature, refinement of 
search strategies and selection of articles.19

Exclusion criteria
 ► Papers published before 2005.
 ► Non-English publications.

Stage IV: charting the data
Predetermined data charting forms will be used to 
retrieve data from included papers. Extracted data 
will include author, study type, publication date, study 
characteristics (location, educational setting (eg, 
medicine or life sciences department in universities), 
use of control), learner characteristics (profession, 
number of participants, age), educator characteristics 
(number, age, profession), intervention details (educa-
tional method, educational content, length/duration, 
outcome measures, outcome results, financial support). 
The review will map the educational approaches used 
between 2005 and 2017 in climate change and health 
literature. To assure that all relevant data are collected 

adequately, the forms used for data extraction will be 
reviewed by the research team prior to implementation. 
Data extraction will be conducted independently by 
two reviewers before comparing forms. Differences will 
be discussed (if necessary with a third reviewer) before 
producing a single form containing the required data.

Stage V: collating, summarising and reporting results
Systematic scoping reviews provide an overview by answering 
broad questions.20 Following data extraction, results will be 
presented: (1) numerically—synopsis of the amount and 
type of included studies and (ii) narratively—a synthesis of 
all included studies. The authors will discuss implications 
of the findings on future research, practice and policy.19 
To provide a holistic analysis, the structure of the interven-
tion of interest (all teaching forms used to teach learners 
the relationship between climate change and health) will 
be captured by recording pedagogy, course content and 
learning outcomes. This will consist of data including, but 
not limited to educational method, educational content, 
length/duration, outcome measures, outcome results and 
financial support. We believe that this approach will allow 
us to determine the educational experience of learners and 
educators as the needs of learners, learner–educator inter-
actions, learner–learner interactions, contributions of the 
department and use of information to nudge behaviours 
and improve decision-making skills will be considered. 
Details of Stage V remain in progress and will be finalised 
in November 2017. However, they may be reiterated or 
updated if reviewers see fit.

Stage VI: consultation
Public health professors and experts from Impe-
rial College’s Department of Primary Care & Public 
Health, Imperial College’s and the London School of 
Economics’ Grantham Institute (a renowned authority 
on climate change and the environment), Oxford 
University and Université Grenoble Alpes, will be 
consulted, thus providing valuable insights beyond what 
has been captured through literature search.

Patient and public involvement
A workshop in July 2018 at the European Scientific 
Institute defined public priorities and experiences. At 
this session, members of the public identified and prior-
itised areas of interest which were used to construct the 
parameters of this search.

EthICs And dIssEMInAtIon
Following successful completion of the review, educa-
tional approaches applied over the last 12 years in 
the teaching of the health effects of climate change 
will be determined. The study findings will enable the 
understanding of improved and effective educational 
approaches, materials, tools and content on climate 
change and health that may enhance civic engagement 
through empowerment of the public with the required 

Table 2 Review inclusion criteria

Inclusion criteria

Population  ► Learners of any profession, status and 
background.

Intervention  ► Any educational/teaching form used to 
enhance knowledge of the public on the 
health effects of climate change.

Comparator  ► Studies with a comparator such as 
education provided on the effects of climate 
change on another learning topic (eg, 
gender inequalities).
 ► Identification of studies using non-digital 
learning approaches in contrast to those 
using digital approaches.
 ► Studies without a comparator.

Outcomes  ► The primary outcome is to determine the 
extent to which the relationship between 
climate change and health are taught.
 ► The secondary outcome consists of 
understanding the factors which positively 
improve teaching the relationship between 
public health and climate change; improved 
awareness and environmental behaviour 
change resulting in a reduction of climate 
change impacts will have positive public 
health benefits.

Study type  ► Any study type (study type will not be 
subjected to any restrictions).
 ► Publications between 2005 and 2017.
 ► English publications.
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skills and tools to overcome this global challenge. In 
addition to developing recommendations that align the 
needs of learners and educators, approaches for vulner-
able populations, which remain to be targeted, will be 
considered and disseminated. The results will be used 
by the EIT  Health-Knowledge and Innovation Commu-
nities to assist in the development of a forthcoming 
MOOC on the health effects of climate change.

As data collection for the scoping review methodology 
uses exclusively secondary data, no ethical approval is 
required. Review findings will be disseminated through 
educational materials and publication in a peer-reviewed 
journal. Aspiring to tackle the greatest global health chal-
lenge of our time,8 we aim to use the knowledge gained 
from the review to develop for citizens, industry and univer-
sities key concepts for further development of learning 
infrastructure that will enable positive global change.
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