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ABSTRACT
Introduction: For 28 years, the Intergovernmental
Panel on Climate Change (IPCC) has been assessing
the potential risks associated with anthropogenic
climate change. Although interest in climate change
and health is growing, the implications arising from
their interaction remain understudied. Generating a
greater understanding of the health impacts of climate
change could be key step in inciting some of the
changes necessary to decelerate global warming. A
long-term and broad overview of the existing scientific
literature in the field of climate change and health is
currently missing in order to ensure that all priority
areas are being adequately addressed. In this paper we
outline our methods to conduct a scoping review of
the published peer-reviewed literature on climate
change and health between 1990 and 2015.
Methods and analysis: A detailed search strategy
will be used to search the PubMed and Web of Science
databases. Specific inclusion and exclusion criteria will
be applied in order to capture the most relevant
literature in the time frame chosen. Data will be
extracted, categorised and coded to allow for statistical
analysis of the results.
Ethics and dissemination: No ethical approval
was required for this study. A searchable database
of climate change and health publications will be
developed and a manuscript will be complied for
publication and dissemination of the findings.
We anticipate that this study will allow us to map
the trends observed in publications over the 25-year
time period in climate change and health research.
It will also identify the research areas with the highest
volume of publications as well as highlight the
research trends in climate change and health.

BACKGROUND
The phenomenon of climate change is a
reality that is now universally acknowledged
and better understood than it was in 1988
when the Intergovernmental Panel on
Climate Change (IPCC) was formed by the
World Meteorological Organization (WMO)
and the United Nations Environmental
Programme (UNEP).

There is growing evidence to support the
scientific theories indicating that climate
change is adversely affecting human health.
However, the impact of climate change on
health is quite complex and the same factor
may sometimes act as a cause and other times
as an effect. The consequences of climate
change are likely to lead to an increased
demand on health services, which will require
adaptation to the growing incidence of
climate-related health issues. The need to
identify and prevent adverse health impacts is
rising to the forefront of climate change
policy debates and is becoming a growing pri-
ority of the public health community.1

INTRODUCTION
For more than 28 years, the IPCC has been
assessing the potential health risks associated
with climate change.2 In the 6 years between
2009 and 2015, climate change has gone
from being ‘the biggest global health threat
of the 21st century’3 to potentially ‘the grea-
test global health opportunity of the 21st
century’.4 To date, projections of the direc-
tion and scope of health consequences
induced by climate change involve a degree
of uncertainty, which makes it difficult to
communicate scientific facts to policymakers

Strengths and limitations of this study

▪ The review will cover a comprehensive time
frame of 25 years.

▪ Publications not restricted to any particular study
type, geographical region or human health issue.

▪ The review will cover two databases focusing on
English language results.

▪ Grey literature will not be included in the litera-
ture search but will include comments or
opinion views published in peer-reviewed
journals.

▪ The quality of publications captured will not be
assessed.
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or even to the general public.5 6 Clear information and
communication about the health consequences are a
critical factor to remove some of this uncertainty. This
may also assist in elevating the importance of climate
change to ensure that it is a high priority which receives
sufficient commitment financially and politically.
Climate change presents an enormous governance chal-
lenge, with a need for greater new integrated govern-
ance structures at national and international levels.7

Climate change and health is a growing area of
research. There are direct and indirect mechanisms by
which climate change affects our health resulting in
numerous health outcomes. The 2014 IPCC report out-
lines the direct impact from extreme weather and indir-
ect impacts through ecosystem-mediated effects and
human system-mediated effects.8 Generating a greater
understanding of these health impacts resulting from
climate change could be a key step in inciting some of
the changes necessary to decelerate global warming.
There is a wide range of publications addressing various
aspects of climate change and health. We have identified
a number of systematic literature reviews which summar-
ise the evidence of specific health impact related to
climate change including nutrition, infectious diseases,
etc.9–14 A scoping review by Hosking et al provides
insights into how the published literature on climate
change and health addresses the World Health Assembly
(WHA) priority research areas for climate change and
health as specified in 2008 and expanded on in 2009.15

This review is highly relevant in identifying the research
relevant to the WHA priority areas; however, the results
cover a brief 2-year of period 2008–2010. Each iteration
of the IPCC report presents evidence from the scientific
literature covering the 6–7 years prior to the year of pub-
lication with each report covering a different time
period. The current literature is lacking a long-term
overview of existing scientific literature which
addresses all health outcomes in the field of climate
change. We are seeking to fill this void through this
scoping review covering 25 years of publications which
address the extensive health issues affected by climate
change. We will examine the historical trends and
identify the research areas which are being addressed
in scientific publications. This study will provide a
more extensive and inclusive overview in comparison
with previously published reports and reviews of the
research areas.

Objectives and hypotheses
With this scoping literature review we aim to collate pub-
lished academic literature on climate change and
health. We will map the findings by categorising papers
according to various indicators and to provide a the-
matic analysis of their content. The specific objectives are:
▸ To provide an overview of existing scientific articles

over time regarding climate change and human
health;

▸ To build a database of existing scientific papers that
explore climate change and health from 1990 to 2015
and to categorise them according to specified
criteria;

▸ To make recommendations based on the research
trends observed and prospective areas for future
research.
This work may also be a useful resource for future

funding projects underlining the need for research in
certain areas. Table 1 outlines the research questions to
be addressed in undertaking this review.

METHOD
Scoping review methodology
Scoping reviews are a relatively recent method of reviewing
evidence-based research, particularly in health and also in
other disciplines.16 There is no single definition of what a
scoping review consists of. A frequently applied definition
is that from Arksey and O’Malley,17 which states that the
aim of a scoping review is to ‘map rapidly the key concepts
underpinning a research area and the main sources and
types of evidence available’. This scoping review frame-
work developed by Arksey and O’Malley in 2005 will be
applied for this study. There have been a number of
studies since 2005, which enhance the initial framework
and have advanced our understanding of this method-
ology and how to produce a more efficient and effective
study.16 18 19

The key strength of the scoping review method as
applied to our study is that it allows for the analysis of a
broad research question. Climate change and health is a
vast area of research and our intention is to map the
breadth of the literature on this topic. The quality of the
literature will not be assessed, which is a limitation of
scoping reviews. Systematic reviews which have more
refined research questions and narrower study para-
meters, generally result in fewer, more homogeneous
citations which can be more efficiently assessed for

Table 1 Research questions for ‘climate change and

health’ scoping review

Research questions

1. Which health effects are

being studied?

▸ Direct effects

▸ Indirect effects

2. What is the geographical

focus of the publications?

▸ Africa

▸ North America

▸ South America

▸ Antarctica

▸ Asia

▸ Australasia

▸ Europe

3. What types of articles are

published on the topic?

▸ Original research

▸ Review

▸ Commentary/opinion

4. To whom is the corresponding

author affiliated with?

▸ Country

▸ Institution
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quality. The large volume of diverse citations anticipated
from our literature search will be compiled into a catalo-
gued database. Reflecting on the experience of others
and in the absence of official guidelines for scoping
reviews, we will proceed with implementing the initial
framework by Arksey and O’Malley and glean insights
into the proceeding studies aimed at enhancing this
methodology to guide us in developing this study.

Databases
The databases chosen for this review are PubMed and
Web of Science. Through PubMed we access primarily

publications in the field of medicine and life sciences.
Web of Science is a multidisciplinary database, which
will capture the non-clinical health aspects of the effects
of climate change across a broad range of research
areas.

Search strategy
The search strategy will include broad terms to cover all
areas of climate change exposure and health outcomes
affected by climate change. The search terms will be
used to identify the literature that documents the
human health impact of climate change. The keywords
that will be used for building the search strategy are out-
lined in table 2 as well as the range of publication dates.
This range dates back to the first report from the IPCC
in 1990 to the end of 2015, just after the last Conference
of Parties (COP21) to capture as much relevant litera-
ture as possible. The search strategy will consist of free
text and Medical Subject Headings (MeSH) terms.

Search terms
The key search terms will be adapted according to the
database. Table 3 below outlines the detailed search syn-
taxes that will be used to search each database.

Criteria for inclusion and exclusion
Table 4 below outlines the inclusion and exclusion cri-
teria that will be used to conduct the literature review.

Literature selection
First, two reviewers will independently screen titles and
abstracts of identified papers for relevance to the topic.
Those articles considered not to be relevant on the
grounds of topic will be excluded. Second, full text/
papers will be sought for all studies appearing to meet
the inclusion criteria and a final selection will be made.

Table 3 Search strategy syntax for databases

Database Search strategy syntax

PubMed (‘climate change’ [Title/Abstract] OR ‘global warming’ [Title/Abstract] OR ‘climate variability’ [Title/Abstract]

OR ‘greenhouse effect’ [Title/Abstract] OR ‘GHGE’ [Title/Abstract]) AND ((‘health’ [MeSH Terms] OR ‘health’

[All Fields]) OR (‘disease’ [MeSH Terms] OR ‘disease’ [All Fields]) OR (‘Communicable’ [All Fields]) OR

(‘Non-Communicable Disease’ [All Fields]) OR (‘NCD’ [All Fields]) OR (‘Lifestyle’ [All Fields]) OR

(‘Co-Benefits’ [All Fields]) OR (‘epidemiology’ [Subheading] OR ‘epidemiology’ [All Fields] OR ‘morbidity’ [All

Fields] OR ‘morbidity’ [MeSH Terms]) OR (‘mortality’ [Subheading] OR ‘mortality’ [All Fields] OR ‘mortality’

[MeSH Terms]) OR (‘nutritional status’ [MeSH Terms] OR (‘nutritional’ [All Fields] AND ‘status’ [All Fields])

OR ‘nutritional status’ [All Fields] OR ‘nutrition’ [All Fields] OR ‘nutritional sciences’ [MeSH Terms] OR

(‘nutritional’ [All Fields] AND ‘sciences’ [All Fields]) OR ‘nutritional sciences’ [All Fields]) OR (‘malnutrition’

[MeSH Terms] OR ‘malnutrition’ [All Fields]) OR (‘dehydration’ [MeSH Terms] OR ‘dehydration’ [All Fields])

OR ‘emigration and immigration’ [All Fields] OR ‘mental disorder’ [All Fields]) AND (‘1990/01/01’ [PDAT]:

‘2015/12/31’ [PDAT])

Web of

Science

TI=((‘climate change’ OR ‘global warming’ OR ‘climate variability’ OR ‘greenhouse effect’ OR ‘GHGE’)) AND

TS= ((‘health’ OR ‘disease’ OR ‘Communicable’ OR ‘Non-Communicable Disease’ OR ‘NCD’ OR ‘Lifestyle’

OR ‘Co-Benefits’ OR ‘epidemiology’ OR ‘morbidity’ OR ‘nutritional status’ OR (‘nutritional’ AND ‘status’) OR

‘nutritional status’ OR ‘nutrit*’ OR ‘nutritional sciences’ OR (‘nutritional’AND ‘sciences’) OR ‘malnutrition’ OR

‘dehydration’ OR (‘emigration AND immigration’) OR ‘mental disorder’))

MeSH, Medical Subject Headings.

Table 2 Search terms for ‘climate change and health’

scoping review

Climate

change-related

terms Health-related terms

Date of

publication

Climate change

Global warming

Climate variability

Greenhouse effect

GHGE

Health

Disease

▸ Non-communicable

▸ NCD

▸ Communicable

Epidemiology

Lifestyle

Co-benefits

Mortality

Morbidity

Nutrition

Malnutrition

Dehydration

Migration

Mental disorders

1990–2015

GHGE, greenhouse gas emissions; NCD, non-communicable
disease.
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If the two reviewers cannot reach an agreement, a third
reviewer will be involved. A flow chart will be produced
to report the selection process.

Data collection and extraction
Screening of studies for eligibility
Results will be merged using citation software EndNote
and duplicates will be removed. Data will be extracted
from the studies identified using the software R. The
data will then be transferred into an Excel file and
coded to facilitate analytics and the development of info-
graphics. A second researcher will independently check
the data for accuracy and detail. Disagreements will be
resolved by consensus or by consulting a third reviewer.
A flow chart of the study selection procedure at each
stage of the review will be prepared, detailing when
exclusion occurred and the reasons for exclusion.

ETHICS AND DISSEMINATION
No ethical approval was required for this literature-based
study.
The extraction and categorisation of publications for

climate change and health will provide a long-term over-
view of the published literature in this area. This may
be, to the best of our knowledge and if no other group
undertakes the same work simultaneously, the first study
of its kind to provide such an overview. We will build an
open searchable database of our findings, which will be
updated over time and serve as a useful source of infor-
mation for researchers working in this field. The coding
of our results will allow for analysis of publications in the
various categories. We intend to write a manuscript for
the publication of our analysis to disseminate our find-
ings. This study will map the trends observed in publica-
tions over a 25-year time period. It will also identify the
research areas with the highest volume of publications as

well as highlight the research trends in climate change
and health.
The database will be part of a Climate Change and

Health Resource that will be available on the Centre
Virchow-Villermé’s (CVV) website. This study of the aca-
demic literature is one axis of a larger overall study on
the communication of climate change and health.
Other axes include reviews of national legislation and
print media to better understand the role of the health
argument in the climate change discourse. The Climate
Change and Health Resource will also contain links to
Massive Open Online Courses (MOOCs) that have been
produced by the CVV on the topic and other related
MOOCs produced elsewhere. The database will there-
fore serve to complement the other information
resources across different disciplines addressing climate
change and health.
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