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ABSTRACT

Introduction Scientists from a wide variety of fields of
knowledge are increasingly interested in climate change
issues. The importance given to the phenomenon is
explained by the uncertainties surrounding it and its
consequences not yet fully known. However, there is wide
agreement that human activities are modifying the Earth’s
climate beyond the natural cyclical changes and that these
changes impact human health. This scoping review aimed
to understand how research on the links between climate
change and human health in urban areas is conducted and
how this research is approached holistically or not.
Methods and analysis This scoping review is mainly
guided by the Arskey and 0’Malley scoping review
framework. A broad range of databases will be used,
including PubMed, ScienceDirect, Web of Science

Core Collection, GreenFILE and Information Science &
Technology Abstracts. Predefined inclusion and exclusion
criteria will be used, with a focus on climate change

and human health outcome studies published between
January 1990 and July 2019. An interdisciplinary team
has formulated search strategies and the reviewers

will independently screen eligible studies for final study
selection. We will apply a thematic analysis to evaluate
and categorise the study findings. We expect to map the
research according to the scientific research methods,
the scientific fields and the determinants of health
studied. Along these lines, we will be able to understand
how holistic the research is.

Ethics and dissemination No primary data will be
collected since all data presented in this review are
based on published articles and publicly available
documents. Therefore, ethics committee approval is not
a requirement. The findings will be disseminated through
publication in a peer-reviewed journal, presentations at
conferences relevant to the field of this research, as well
as presentations to relevant stakeholders.

BACKGROUND

Climate change is considered to be one of
the main observable trends in anthropo-
genic effects on the global environment and
human health.! Population growth, associ-
ated with large unsustainable consumption
of energy, food and other commodities,

Strengths and limitations of this study

» The first review to address the holistic approach
of studies dedicated to climate change and human
health.

» A study in line with the planetary health vision to
move forward more integrative approaches in envi-
ronmental and human health fields of development.

» Limitations related to the very limited existence of
frameworks or points of reference to address the
holistic approach.

» The intentional choice to limit the search strate-
gy based on two keywords—climate change and
health in the titles—may lead to a bias in the analy-
sis of the findings.

» The studies included in the scoping review will not
be assessed for methodological quality.

contributes to the degradation of natural
ecosystems and the worsening of health
inequalities?_4 Today, more than half of the
world’s population lives in urban areas, a
proportion that is expected to rise to 68%
by 2050.° In urban areas, the effects of
climate change are reflected in a heteroge-
neous range of environmental and health
consequences, such as increased heat waves,
severe weather events, floods, droughts, air
pollution peaks, fuel poverty and urban
heat islands, among others, most of which
are exacerbated by the decline of urban
green spaces.6 However, informal
urban settlements is exacerbated by over-
crowded and very poor-quality housing, lack
of safe drinking water and easily accessible

most

toilets, lack of sewage treatment, inadequate
healthcare, lack of emergency services and
other social factors.” ™’

Climate change: serious threat to health

In the Fifth Assessment Report of United
Nations Intergovernmental Panel on Climate
Change (IPCC), climate change is defined as
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a change in the state of the climate that can be identi-
fied by modifications in the mean and/or the variability
of its properties, and that persists over a long period of
time.!! Climate change, whether due to natural causes
(internal processes or external forcings, eg, variations of
the solar cycles and volcanic eruptions) or human activ-
ities (eg, modifications in the composition of the Earth
atmosphere or land use), represents a serious threat to
the global population, especially to health."'™

Impacts of climate change on human health

There is growing evidence on links between climate
change and health. The adverse impacts of climate
change on human health may be direct (eg, heat waves
and extreme weather events such as storms, floods and
droughts) or indirect (eg, degradation of water quality,
air quality, land-use change, ecological change and food
insecurity)."*® These events have a potential impact on
physical and mental health, as well as the well-being of
the population.'”™ Children, the elderly, people with
chronic diseases, pregnant women and, especially, the
population living in deprived areas of urban and sani-
tary infrastructure (onebillion people live in slums)
are among the most vulnerable to the harmful effects
due to climate change.’'” However, if studies on associ-
ations between health and climate change have notably
increased in the scientific literature?’ since 1990, and
also in the international media with an average of 4%
per year," the review of Verner and colleagues® under-
lines the need for further research on the links between
climate change and health, particularly for quantitative
studies,21 non-communicable diseases, malnutrition and
mental health.'®19222% 1y addition, there is also a need for
further research to address the lack of knowledge about
the impacts of climate change on other infectious and
vector-borne diseases, particularly in slums.” 1

Research studies: towards a holistic approach?

Several field developments, such as Ecohealth, One
Health and, more recently, Planetary Health try to address
the complexity of the interconnections between ecosys-
tems, environments and health, where climate change is
considered an important driver." *’ Climate change and
health are linked through a very wide range of mecha-
nisms (political, environmental, social, economic and
individual). This leads us to note that research groups of
different fields (environmental, earth and space, health,
human and social sciences, life sciences, economy and
policies) carry out research studies on climate change
and human health. Moreover, these research studies
are achieved through various methods (quantitative,24
qualitative25 % and mixed?” %), considering the state of
knowledge, the availability of data, the analytical and
spatial scale, and the determinants of health. Thus,
while the importance of interdisciplinary research seems
obvious,‘zg_31 we need to inquire how the research on links
between climate change and human health is holistic.

Aims

This scoping review aimed to understand how research
on the links between climate change and human health
in urban areas is conducted and how health is considered
in this field of research.

METHODOLOGY

This study protocol has not been registered in PROS-
PERO because it is a scoping review. We will use the guid-
ance document Preferred Reporting Items for Systematic
and Meta-Analyses Extension for Scoping
Reviews™ to guide and to provide a checklist for this
review. This scoping review will be guided by the Arskey
and O’Malley™ scoping review framework and the contri-
bution from Levac et al.** The framework is composed of
six stages:

. Identifying the research question.

. Identifying relevant studies.

. Study selection.

. Charting the data.

. Collating, summarising and reporting the results.

. Consultation.

Reviews
39

S OU W 00 N0 =~

Review team

The review team is composed of experienced researchers
with a background in public health, environmental and
urban health, climate change and urbanisation, and liter-
ature review (scoping and systematic review).

Framework stage 1: identifying the research question
In this review, the research question is as follows: how is
research conducted on the links between climate change
and human health in urban areas?
Subquestions are as follows:
» What are the main fields of interest considered in
these research?
» What are the methods used?
» What are the determinants of health studied?

Framework stage 2: identifying relevant studies

Databases and keywords

A broad range of databases will be used in the review,
including PubMed (US National Library of Medicine,
Bethesda, Maryland, USA) ScienceDirect (Elsevier B.V.,,
Amsterdam, The Netherlands), Web of Science Core
Collection (Thomson Reuteurs, New York, New York,
USA), GreenFILE and Information Science & Tech-
nology Abstracts (via EBSCOhost Information Services,
Birmingham, Alabama, USA).

The search for keywords will be carried out using the
terms “climate change” and “health” found only in the
titles (and not in the abstracts and full texts) of the docu-
ments searched in the different databases. The inten-
tional choice to limit the search strategy based on two
keywords—climate change and health in the titles—is
likely to lead a bias in the analysis of the findings and
to discard more specifically relevant topics. Although
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Table 1 PCC framework

Criteria Determinants

P Urban population (all ages, all ethnicities, all health conditions, all socioeconomic conditions, all countries)

C Mapping the links between climate change and human health through social and environmental determinants of
health

C A holistic approach based on different criteria (determinants of health, methods, fields of expertise the research

team and the origin of the authors' country)

PCC, population—concept-context.

the scoping review aimed to analyse the links between
climate change and human health in urban areas, the
term ‘urban’ is not among the keywords searched in the
titles so as not to reduce the number of studies to be anal-
ysed. However, studies in urban areas will be filtered by
applying the eligibility criteria of framework stage 3.

We will use the Boolean term AND to separate the two
keywords. The search strategy will be tested and adjusted
with a pilot searching by the review team. The study
search will be limited from 1 January 1990 to 31 July 2019.
The start date refers to the publication of the First IPCC
Assessment Report that underlined the importance of
climate change and its impacts on society.

Other searches

We will check the reference list of included studies. We
will also search manually in Google Scholar, and experts
of the field will be contacted to identify potential addi-
tional publications.

Eligibility criteria

The population-concept—context framework has been
used to determine the eligibility of the proposed research
question, as illustrated in table 1.

Data collection and extraction

The search results will be imported to Zotero (software to
collect, organise, cite and share research), and duplicates
will be removed. The selected studies will be screened
against the eligibility criteria through web and mobile
app: Rayyan QCRL”

Framework stage 3: study selection

The review team met to discuss decisions surrounding
the study inclusion and exclusion criteria (table 2) at the
beginning of the scope process.

Primarily, we will pilot testing eligibility criteria on a
sample of 100 studies to train reviewers and increase the
consistency of the selection.” Then, we will select studies
in a two-step process: (1) first, three reviewers will screen
independently titles and abstracts; (2) then, potential
relevant full texts will be retrieved and screened. Any
discrepancy between reviewers will be resolved through
discussion and consensus.

We emphasise that reviewers will meet at the initial,
midpoint and final phases of the abstract review process
to discuss the challenges or uncertainties related to the
strategy selection of the study and to go back and refine
the search strategy, if needed. We will adjust the selection
criteria to obtain a good level of agreement between raters
(Cohen’s kappa coefficient of >75%) before conducting
the final selection. In case of any modifications, the eligi-
bility criteria will be updated, and any discrepancy will
be discussed and resolved. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses flow diagram will
report final numbers once the review is completed.

Framework stage 4: charting the data

A data charting form will be developed for the extraction
of data from eligible articles, including author, date of
publication, type of study and characteristics of the study
(eg, geographical setting, geographical scale, target
population, methods, data and indicators used in the
study). We will also examine climate change policies

Table 2 Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

» Focus on climate change and human health in urban areas.

» Peer-reviewed articles (case study, conceptual models and
frameworks) in English.

» No restriction to country.

» Urban population.

» Non-human health studies.

» Circumpolar and indigenous peoples.

» Economic studies based on food security and energy
system.

» Types of texts: books, chapters books, commentaries,
correspondences, editorial, opinion articles, overviews,
proceedings, reports and PhD thesis.

» Pre-1990 publications.

» Review articles.
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(adaptation and mitigation) considered, human health
outcomes (direct and indirect effects), determinants
of health studied, research team information (research
fields and origin of the authors' country), health inequal-
ities considered, as well as the limitations, gaps and chal-
lenges identified. This set of information will allow us to
estimate the holistic nature of the research under analysis
in the next framework stage.

Two reviewers will conduct data extraction inde-
pendently. If necessary, a third reviewer will be involved
if there is no agreement on the selection of articles. In
addition, a qualitative thematic analysis approach will
be undertaken to characterise included articles by cate-
gorising and presenting the key themes of the data.

Framework stage 5: collating, summarising and reporting the
results

Scoping reviews aim to examine the extent, range and
nature of the research theme on a broad range of aspects
of studies and to provide a narrative synthesis.”> Quan-
titative data will be reported using descriptive numer-
ical summary analysis. We will use a qualitative synthesis
to describe how research is conducted and the main
research fields addressed.

However, potentially relevant results from studies on
climate change and human health may be overlooked
because of the keywords used in the search strategy.

We will present the summary characteristics of the
publications reported in tables to support the narra-
tive synthesis. One key point of the research consists
of assessing the holistic approach degree of the studies
using a qualitative ranking scale (low, medium or high)
according to criteria related, in particular, to social and
environmental determinants of health. On another
hand, we aimed to develop a new conceptual framework
to support system thinking methods helping us to better
consider simultaneously health, well-being, social and
environmental outcomes. We will discuss the findings and
their implications for future research in urban planning
policies and practices.

We will not conduct a quality assessment of included
studies because the aims of our review were not to provide
evidence data or causality relationships,” but rather to
clarify concepts and trends about climate change and
human health in urban areas. We will extract and report
study design and methods of included studies that will
provide some information on methodological issues.

Framework stage 6: consultation

A specific committee will be formed to suggest addi-
tional information and to discuss the findings of the
scoping review proposed here. Therefore, public health
professionals (Regional Health Observatory, Regional
Health Agency, Rennes City Hall), professors and experts
from the National French School of Public Health, and
urban planning professionals (Rennes Urban Planning
Agency, Practitioners from Rennes municipality) will be
consulted. The consultation will be conducted using a

questionnaire or through interviews with the technical
and scientific committees.

Patient and public involvement
Patients and the public were not involved in the develop-
ment of this protocol.

DISCUSSION

This review will provide a map of how a holistic
approach is adopted or not to consider research on
climate change and human health. It aimed to propose
a new framework to better consider health, well-being,
social and environmental outcomes through a large
panel of determinants of health. In line with the plane-
tary health vision, the findings of this work would help
move forward scientific practices to more integrative
approaches in environmental and human health fields
of development.

However, some weaknesses can be highlighted in the
search strategy. In particular, the search will be limited
to English-language studies, which probably leaves out
research that would be relevant to the analysis. Besides,
the intentional choice to limit the search strategy based
on two keywords—climate change and health in the
titles—may lead to bias in the analysis. Indeed, some
relevant studies may not mention these specific terms in
their title (but other related terms such as risk, resilience,
hazard and vulnerable people) but may nevertheless have
content related to the topic that would have contributed
to the discussion.

Ethics and dissemination

The findings of the scoping review will be disseminated
through publication in a peer-reviewed journal, presenta-
tions at conferences relevant to the field of this research,
as well as presentations to relevant stakeholders.
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