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Protocol

AbstrACt
Introduction Green space in the built environment is 
an important topic on the health agenda today. Studies 
have shown that access to green spaces is associated 
with better mental and physical health, yet green spaces 
can also be detrimental to health if they are not managed 
appropriately. Despite the increasing interest in urban 
green spaces, little research has so far been conducted 
into the links between green spaces and cancer.
Objective The purpose of this scoping review is therefore 
to map the literature available on the types of relationship 
between urban green spaces and cancer.
Method and analysis We followed the Preferred 
Reporting Items for Systematic Review and Meta-Analysis 
Protocols 2015 guideline to report the protocol. To conduct 
this scoping review, we will use a structured search 
strategy based on controlled vocabulary and relevant key 
terms related to green space, urban space and cancer. We 
will search MEDLINE (PubMed), GreenFILE (EBSCOhost), 
Cumulative Index to Nursing and Allied Health Literature 
(EBSCOhost) and ScienceDirect as electronic database 
as well as hand-search publications for grey literature. 
This review will therefore provide evidence on this 
current topic, one which could have practical implications 
for policy-makers involved in choices which are more 
conducive to healthy living.
Ethics and dissemination No primary data will be 
collected since all data that will be presented in this 
review are based on published articles and publicly 
available documents, and therefore ethics committee 
approval is not a requirement. The findings of this review 
will be presented at workshops and conferences, and will 
be submitted for publication in a peer-reviewed journal.

rAtIOnAlE
Healthy urban planning
Expanding urbanisation across our society has 
become a major health issue for urban popu-
lation1–3 and as such, there is growing interest 
in urban health determinants. The relation-
ship between urban planning and health is 
complex and includes social, environmental 
and economic dimensions.4–10 In its report 
on healthy urban planning, WHO recognises 
that the state of cities, resulting from plan-
ning policies, can have an impact on health, 

well-being and quality of life.6 Urban plan-
ning includes areas such as housing, trans-
port, water (supply, drainage or sanitation), 
waste management and green space. 

Green spaces as a component of healthy urban 
planning
Healthy urban planning connects with recent 
research into the relationship between nature 
conservation and health. This is not some-
thing new; Hickman has shown that this was 
already an issue back in 19th century Britain 
when the National Health Society took an 
early interest in the urban parks movement.11 
At the time, green spaces were already looked 
on as the ‘lungs’ of the city: ‘a park in the East 
End of London would probably diminish the 
annual deaths by several thousands, prevent 
many years of sickness and add several years to 
the lives of the entire population’ (Hickman, 
p115).11

Green spaces and health
Today urban green spaces are of growing 
interest to public health experts and citizens 
alike. While research first focused on risk 
factors relating to green spaces, scientists are 
now looking at salutogenic factors.12–15

Studies have shown that access to green 
spaces is associated with better mental and 
physical health.2 16 17 A recent WHO review 
has shown that green spaces promote relax-
ation and this may impact on the immune 

strengths and limitations of this study

 ► A new and original exploration on the link between 
urban setting, green spaces and cancer never 
performed before is presented.

 ► A feasible strategy to identify knowledge gaps within 
the last decade years.

 ► An enlightenment of causal pathways between 
cancer and green spaces in urban settings in order 
to provide recommendations on intervention and 
policies.
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system. They also have a positive influence on managing 
chronic diseases such as hypertension, type 2 diabetes 
and cardiovascular disease (CVD).18 19 Urban green 
spaces encourage healthier behaviours such as phys-
ical and leisure activities.20 21 They can also provide 
recreational settings and promote social cohesion.22 
Their physical features, nature and size all contribute 
to regulating urban ecosystems by depolluting the air 
and improving the quality of the soundscape and the 
heat island effect.23 24 Other improvements to urban 
living include amenity green spaces, green path, flow-
erbeds in urban areas and flower and plant walls. 
Exposure to sunlight can boost vitamin D supply, regu-
late the circadian rhythm and quality of sleep. More 
recent findings suggest that these features contribute 
to the health benefits generated by green spaces and 
improve perceived quality of life in inhabitants.25 26 
These features are also important in that they allow 
people to encounter different animal and plant life, 
which may or may not be positive.17 27 28

Green spaces and cancer
Green spaces can have a direct impact on cancer or on 
intermediary determinants of cancer.29

Several studies have underline the link between green 
spaces and cancer. Some have shown some positive effects 
suggesting that green spaces may reduce the risk of cancer 
in the population by enabling healthy lifestyles and health 
behaviours.30 Among different cancer risk factors, there 
are those which are directly linked to green spaces as risk 
areas or protective areas (ultraviolet rays, phytosanitary 
products and air pollution) and those which are indirectly 
linked (level of physical activity, sedentary lifestyle and 
obesity mental health).

Green spaces may improve survival rates in ill or 
convalescent people, and be beneficial for cancer 
remission.31 Other articles suggest some negative 
effects, for example, through the exposure of pollut-
ants.32 Here, some green space management policies 
may be detrimental to health. This includes the use of 
phytotoxic products such as pesticides and herbicides, 
of factors of vector-borne diseases.

Along with other determinants for chronic diseases 
such as cancer, these factors can lead to positive and 
negative outcomes. Also as outdoor recreation areas, 
green spaces may expose users to an excess of ultra-
violet rays, which can be a factor leading to skin 
cancer.33 However, the same article highlights that 
recent research also suggests that UV‐induced release 
of nitric oxide from skin may have unexpected health 
benefits, including lowering the incidence of hyper-
tension and CVD that is particularly associated with 
lower latitudes and winter months.

ObjECtIvEs
 This scoping review takes place within the GoveR-
nance for Equity ENvironment and Health in the City 

(GREENH-City - ethical approval CERES 2017- 36) 
project which focuses on this question and aim to 
identify links between green space and cancer genesis. 
We focus on urban setting where green spaces are 
supposed to have a positive effect on health.

Today, green spaces policies are an issue in urban 
setting. However, despite the interest in urban green 
spaces, little research has so far been conducted into the 
links between green spaces and cancer. Plus, green spaces 
management in urban settings depends on urban inter-
ventions from the local authority. These interventions 
may directly influence quality of products, types of plants 
and regeneration of urban green spaces.

Our goal is to explore the relationships between green 
spaces and cancer and help identify factors that may influ-
ence the relationship between green space and cancer. 
To do so, we will systematically review all the evidence to 
describe the characteristics of green spaces that have an 
effect on cancer.

There is no universally accepted definition of ‘green 
spaces’. Therefore, we will define urban green space as 
‘natural surfaces or natural settings which include specific 
types of urban greenery, such as street trees and may also 
include blue space which represents water elements like 
fountains, ponds or lakes’.19

The findings will support public health practitioners, 
decision-makers and local authorities who are developing 
policies concerning green spaces.

MEtHOds And AnAlysIs
design
Scoping review was found to be the most appropriate 
for mapping the existing literature and describe 
their results, especially when a topic ‘has not yet 
been extensively reviewed’ or is complex.34 A scoping 
review of scoping reviews: advancing the approach 
and enhancing the consistency.35 We will conduct the 
scoping review following the five stages described by 
Arksey and O’Malley.36 Links between green and health 
is at emerging evidence. As Levac et al35 mentioned, the 
use of scoping studies allows of incorporating a range 
of ‘study designs in both published and grey literature, 
address questions beyond those related to intervention 
effectiveness, and generate findings that can comple-
ment the findings of clinical trials’. Arksey and O’Malley 
proposed a framework for conducting scoping reviews36: 
(1) identifying the research question; (2) identifying 
relevant studies; (3) selecting studies; (4) charting the 
data and (5) collating, summarising and reporting the 
results.

We followed the Preferred Reporting Items for System-
atic Review and Meta-Analysis Protocols (PRISMA-P) 
2015 guideline to report the protocol.37 Scoping review 
protocols are not eligible for registration in International 
Prospective Register of Systematic Reviews.
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data selection
Search for electronic databases
We will search MEDLINE (via PubMed), GreenF ILE 
(via EBSCO host), Cumulative Index to Nursing and 
Allied Health Literature  (via EBSCOhost) and Science 
Direct as electronic databases. To conduct this scoping 
review, we will use a structured search strategy based on 
controlled vocabulary and relevant key term. The key 
terms for the inclusion criteria are related to green space, 
urban space and cancer. The search terms and equations 
for MEDLINE can be found in online supplementary 
appendix 1 and will be adapted for other databases. We 
will also screen reference lists of included studies.

Search for other resources
Google and Google scholar will be also examined. We will 
also hand-search websites of key organisations involved in 
addressing and reporting research on green spaces (WHO, 
Agency for Healthcare Research and Quality, National 
Institute for Health and Care Excellence (NICE), Medical 
Research National Institute (INSERM), French National 
Cancer Institute, The Institute of Cancer Research, 
Commission for Architecture and the Built Environment, 
national urbanism agencies, etc) and grey literature data-
bases (eg, OpenGrey). We will screen all the reference 
lists of included studies (backward search) for new article 
and search articles (forward search) that have cited the 
included studies (Web of Science).

data analysis
Eligibility criteria

 ► All types of studies (randomized controlled trial, 
prospective cohort studies, case studies, observational 
studies, non-comparative studies) are eligible for 
inclusion, including grey literature. We will not select 
studies on their methodological design and quality. We 
will limit our search to publications in English, French 
and Spanish. No date restriction will be applied.

 ► Reports that document any type of link between urban 
green space and cancer in human beings.

Exclusion criteria
 ► Studies relating to contamination hazards in agricul-

tural soils as well as cemeteries.
 ► Articles such as commentary, editorial reviews and 

opinion articles.

Data extraction items
In order to identify the type relationships between urban 
green spaces and cancer, the characteristics of green 
spaces that have an effect on cancer, and the factors which 
may influence the relationship between green space and 
cancer, we will extract the following data for the academic 
and grey literature data:

 ► study characteristics (title, author and date of publica-
tion, journal, country);

 ► aim and methods;
 ► context;
 ► study objectives;

 ► study design;
 ► methods;
 ► population: type of participants, settings and sample 

size;
 ► green space characteristics: type of green space, 

method to characterise green space, contributive 
factor related to green space that has an effect on 
cancer;

 ► if there is a green space intervention, its aim (create, 
change, remove and improve green spaces), its setting 
(brownfield intervention and area regeneration, 
combination with blue spaces, gardening and edible 
green spaces, schools and institution setting);

 ► outcomes: type of measures reported to evaluate 
effects of urban green spaces on cancer, type of green 
spaces effects;

 ► effects on cancer: type of cancer involved, type of 
exposure, relation to exposure (indirect or direct);

 ► other links/relationships (issues that might be of 
interest addressed by the study).

data management
We will download the references retrieved from the elec-
tronic database searches and from the hand searching to 
Covidence (https://www. covidence. org/) and remove 
duplicates.

All identified references screened independently by 
two reviewers (from pool of five authors: MP, ML, MG, 
JP, J-PR) using a three-stage approach to reviewing the 
title, abstract and full text. The results of this selection 
process will be documented in a standardised flowchart. 
Any potential disagreement will be recorded and resolved 
by further discussion. We will keep a record of reasons for 
excluding studies.

Two authors will independently extract information 
for the first stage. Any potential disagreement will be 
recorded and resolved by further discussion. For the other 
stages, the members of the research team will screen the 
full text and extract the relevant data. To support this 
process, we will pilot test a data extraction form and test 
it on five studies. It will be modified when necessary to 
ensure comprehensiveness and comparability between 
results. Tables will be prepared in Excel sheets to extract 
the data where relevant information will be reported

data synthesis
We do not plan to perform meta-analyses and statistical 
methods of synthesis in this review due to the heteroge-
neity of the identified evidence, The purpose of a scoping 
review is to aggregate the findings and provide a narrative 
synthesis.

Quantitative data will be report using descriptive 
numerical summary analysis.

A qualitative synthesis will be used to describe the key 
characteristics of urban green spaces and cancer popula-
tions, the relationships between urban green spaces and 
cancer. If additional data emerge, they will be reported 
with the findings. We will summarise publications and 
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their characteristics in tables to support the narra-
tive synthesis. We will create a table that will constitute 
our map of the literature to present interventions and 
outcomes that aim to address relationships between 
urban green spaces and cancer. We will use the method 
described by the International Initiative for Impact Eval-
uation (http://www. 3ieimpact. org/ en/ evidence/ gap- 
maps/) to build the table.

We will use the approach of level of scientific evidence 
to drive the conclusions on the relationship between 
urban green space and cancer.

We will assess the quality of the body of evidence from 
all the included studies and reports. We will adapt the 
‘evidence for corroboration’ grading system developed 
by NICE38 for each characteristic identified (see table 1). 
Each level will take in account the number and method-
ological quality of the included studies.

We will use the PRISMA statement to guide the 
reporting of our findings ( https:// systematicreviews-
journal. biomedcentral. com/ articles/ 10.  118 6/ s 1364 
3- 016- 0279-4).

COnClusIOn
This review will provide a picture of the current topic 
of the link between green spaces and health, with a 
narrowed focus on cancer genesis. By exploring the 
pathways between green space components and cancer, 
the findings could have practical implications on how to 
manage urban green spaces and how policy-makers may 
make choices which are more conducive to healthy living.
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