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ABSTRACT

Introduction With most of the world’s population living
in urban areas, it is important to understand the health
effects of city living. Precise descriptions of the relations
of city size and growth with population health metrics
have not been systematically described. Describing these
relationships can provide clues regarding the factors
driving differences in health across cities.

Objective The goal of this scoping review is to map the
existing evidence regarding the scaling properties of
health outcomes, with a special emphasis on city size and
growth.

Method and analysis We will conduct this scoping
review based on a structured search of a combination

of keywords for the exposures that aim to capture the
population growth and size of cities along with degree

of urbanisation, for health-related outcomes regardless
of their type (incidence or prevalence of diseases and
injuries and mortality). We will search the MEDLINE and
Latin American & Caribbean Health Sciences Literature
databases from inception for studies in English, Spanish
or Portuguese and perform manual searches of references
and citations in the included studies. The search will

be conducted from April 2019 to September 2019. We
will report results using the PRISMA-ScR guidelines.

This review aims to inform future research on the role

of increasing levels of urbanisation on health outcomes,
provide clues into what city level factors may drive
patterns of urban health and lead to the design and
implementation of policies that promote sustainable
growth and improved health.

Ethics and dissemination This review will not collect
any primary data and will rely on published articles. The
findings of this review will be published in a peer-reviewed
scientific journal.

INTRODUCTION
High rates of urbanisation worldwide warrant
attention on the drivers of health in cities.'
The New Urban Agenda and the Sustainable
Development Goals increasingly recognise
the importance of improving urban health
in achieving other development goals.” *
There are insufficient data on how cities vary
in health profiles or how variations in these
profiles may be related to city level factors
amenable to policy.

The emerging literature on urban scaling
has shown how understanding the ways that
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Strengths and limitations of this study

» Mapping the scaling properties of cities on health
outcomes can offer insights into the links between
growing urbanisation and health.

» These associations are potentially heterogeneous
and dependent on the definition of city size and
growth and the outcome under study.

» Limiting eligible studies to those published in
English, Spanish and Portuguese may exclude stud-
ies in other highly urbanised areas.

urban factors change with city size can help
create a theory of city living."” The idea of
studying scaling traces back to the study of
metabolic outcomes in mammals that has
shown how some features such as the basal
metabolic rate grow less than expected with
animal size.*® This empirical finding led to
the realisation that fractal structures in living
systems (such as the capillary or pulmonary
systems) optimise energy delivery and thus
reduce the required rate of energy expen-
diture per unit of size.* Applying the same
framework to cities has led to analogous
insights regarding the functioning of urban
systems.” Previous research has shown that
some city features, such as energy expendi-
tures, residue production (trash, pollution)
and other outputs (wealth, crime)® change
with city size. These changes describe the
scaling properties of various city features,
each of which has a unique relationship to
city growth and size.

The processes (and scaling properties)
linking urban size to health have not been
thoroughly investigated. ~Some  health
outcomes have been examined in terms of
their scaling properties,” '’ but these have
not been systematically summarised. All of
these factors are potential determinants of
health, and therefore cities of different sizes
may experience different population health
outcomes. However, to our knowledge, very
little research has tried to understand these
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scaling properties and their relationship with population
health metrics.

While size is usually considered as a static feature of
cities, the current population of a city is the result of the
dynamics of urban environments that grow at different
rates and in different ways.”” Some cities have slow
controlled growth, while others grow more rapidly, and
others shrink over time."" Some grow through sprawl,
and others grow through increased density. The scaling
properties of health outcomes may also be different when
considering growth instead of size, given these different
ways in which cities grow."” Understanding the scaling
properties of cities on health outcomes can help inform
urban policy levers such as urban planning or health
policies that may help improve population health under
growing urbanisation levels.

Objectives

The goal of this scoping review is to map the existing
evidence regarding the scaling properties of cities on
health outcomes. This includes exploring the association
of city size and growth with health outcomes, with the
goal of understanding the effects of increasing urbanisa-
tion rates and potential policy levers that may modify this
association. A clearer understanding of these links will
allow public health practitioners and urban planners in
understanding the effects of increasing rates of urbani-
sation and the potential benefits of policies that lead to
sustainable growth.

There is no universally accepted definition of both
city size and growth. Given our interest in examining the
health effects of urban scaling, we define city size as the
population (number of people) of a city’s metropolitan
or administrative area and city growth as the changes in
population over time in a city’s metropolitan or admin-
istrative area. In the review, we will examine population
size in whole urban areas regardless of geographical unit
(administrative, functional, built-up). Therefore, we will
not be examining size or growth in terms of urban foot-
print, extent and sprawl.

METHODS AND ANALYSIS

Design

Preliminary searches for the scoping review described
in this protocol began in April 2019 and ended in
September 2019. The scoping review was conducted
as part of the SALURBAL (Salud Urbana en America
Latina) project.'”'" Scoping reviews are used to examine
existing literature pertaining to our study objectives:
to map the available evidence pertaining to city size,
city growth and health outcomes in terms of available
research results, design and methodology.13 The scoping
review framework was initially developed by Arksey and
O’Malley'* and has been further augmented by the work
of Levac et al."”® These fundamental frameworks are both
synthesised and drawn on in the Joanna Briggs Institute
(JBI) methodology for conducting scoping reviews.'® In

this study, the scoping review will be conducted following
the methodology described by JBI. Existing literature
addressing the scaling properties of health outcomes
with city population size has yet to be comprehensively
reviewed, as distinct studies relevant to our objectives
continue to emerge. Peters et al'® describe the benefits of
this design, in that scoping reviews allow for the summary
and dissemination of research findings, identify gaps in
existing literature and can make recommendations rele-
vant to the directions of future research.'* The research
and writing group will follow the framework outlined
in the Methodology for JBI Scoping Reviews'® and the
2018 guidelines for reporting described in Preferred
Reporting Items for Systematic Review and Meta-Analysis
Extension for Scoping Reviews (PRISMA-ScR).'” This
scoping review protocol is ineligible for registration in the
International Prospective Register of Systematic Reviews
(PROSPERO)."®

Data selection

Search for electronic databases

We will search two electronic databases: MEDLINE (via
PubMed) and the Latin American & Caribbean Health
Sciences Literature (LILACS) database which incorpo-
rates literature pertaining to the various disciplines of
health science in Spanish and Portuguese. These data-
bases will be searched from inception, and the search
will not be constrained to any specific time period. The
Americas are one of the most urbanised regions in the
world; therefore, limiting our search to only include
publications in English may exclude relevant articles. In
an attempt to maximise eligible studies and in keeping
with the language expertise of the research team, the
search will be executed in English, Spanish and Portu-
guese. This scoping review will be conducted following
a structured search strategy based on key terms and
ordered vocabulary relevant to our study objectives. Key
terms affiliated with the inclusion criteria will include city
size, urban size, city growth, urban growth, city scaling,
urban scaling, urbanisation, urbanisation, incidence,
prevalence, morbidity, mortality, health and disease. The
search terms and parameters employed for this structured
search are described in table 1. The terms were translated
into Spanish and Portuguese (see online supplemen-
tary appendix tables 1 and 2). Prior to executing the full
search strategy outlined in the online supplementary
appendix, a preliminary partial analysis on the number
of studies expected of the scoping review was conducted
using Google Scholar. This analysis used the search
strategy outlined in table 1 and yielded 981 potentially
eligible studies.

Search for other resources

In addition to examining the databases described above
(MEDLINE via PubMed and LILACS), we will conduct
both backward searches (screening references cited
in included studies) and forward searches (exploring
studies that cite included studies using Google Scholar).
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Table 1 Structured search strategy, key terms and search
parameters

Key terms related to Key terms related

exposures to outcomes
1. (‘City Size’ OR ‘Urban (Incidence
Size’) OR
Prevalence
2. (‘City Growth’ OR AND OR
‘Urban Growth’) Morbidity
OR
3. (‘City Scaling’ OR Mortality
‘Urban Scaling’) OR
Health
4. (‘Urbanization’ OR OR
‘Urbanisation’) Disease)

Search parameters refer to the Boolean operators applied to the
search terms used in the search strategy.

Data analysis

Eligibility criteria

We will include all research studies identified in the search
with the objective to study any association between city
size, city growth and health outcomes, regardless of study
design (case reports, cross-sectional studies, case-control
studies, cohort studies, randomised controlled trials,
systematic reviews and meta-analyses). Given the objec-
tive of scoping reviews and the heterogeneous nature of
both the exposure and outcome variables, eligible studies
will not be evaluated for inclusion based on the quality
of the research (bias, confounders and so on). Further-
more, studies eligible for inclusion will not be evaluated
on the type of research employed (qualitative or quanti-
tative), nor the type of urbanisation process (planned or
unplanned). All study populations, regardless of sociode-
mographic factors (age, gender, migration status and so
on) are eligible for inclusion. For the reasons outlined
above, our search strategy is limited to studies published
in English, Spanish and Portuguese. Additionally, litera-
ture eligible for inclusion is not restricted by any date or
study period constraints.

Exclusion criteria

Our scoping review aims to map evidence related to
our objectives; thus, opinion-based publications such
as letters, commentaries and editorial reviews will be
excluded. Studies with primary objectives other than
those analysing potential associations between city size,
city growth and health outcomes will be excluded from
the scoping review. Moreover, studies written in languages
other than English, Spanish and Portuguese will be
excluded, due to the expertise of the research team.

Data extraction items

Conducive to exploring the scaling properties of health
outcomes with city population size, we will extract the
following data from eligible literature identified in our
search:

» Study attributes: author(s), publication date, title,

journal and citation.

Study objectives.

Study design: longitudinal or cross-sectional, ecolog-
ical or individual-level, qualitative or quantitative.

» Study population: population of interest, population
setting and settlement classification.

» City definition: official country-defined metropolitan
areas, administrative areas (eg, counties), commuting
zones, urban extent and so on.

» Exposure measures: size measure used to quantify
population growth, definition of population size and/
or population growth.

» Outcome measures: measures used to quantify health
outcomes relative to search terms.

» Study results and relevant conclusion(s), effect on
health outcomes and directions for future research.

» Any additional relationships or associations relevant
to scoping review objectives that may be of interest to
the research team.

Data management

References identified through the electronic database
searches will be downloaded and compiled with literature
identified using other resources. These references will be
compiled into an EndNote library and will be screened
for duplicates. References will then be imported into
Covidence for evidence synthesis and screening. All refer-
ences will be screened by two reviewers using a three-step
approach, which includes title, abstract and full-text eval-
uation. Using Covidence, a preliminary data extraction
form will be used and tested on 10 studies. This form will
be modified by reviewers as needed in order to compare
and quantify the evidence described in the studies. Results
from the screening and selection process of the search
will be clearly documented using a PRISMA flow diagram.
Potential disagreements arising from the screening and
selection process will be recorded, discussed and resolved
by reviewers.

Data synthesis

Statistical methods of synthesis such as meta-analysis will
not be performed in this review; this is largely due to the
heterogeneous nature of the evidence. Scoping reviews
aim to examine broad areas of research, identify gaps in
existing literature and map relevant evidence. Character-
istics related to city size, city growth and health outcomes
will be qualitatively synthesised and summarised in the
Results section. Quantitative data will undergo summary
analysis and will be reported in tables and figures when
necessary. Publications and search decisions will be
summarised using the PRISMA Flow Chart Diagram
for the scoping review process.'® The researchers will
map the body of evidence from all included literature,
examine the evidence in terms of the review objectives
and provide direction for future research on the topic.
To provide a narrative summary of data synthesis, the
PRISMA-ScR statement for reporting will be used in
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presenting the methods and findings of the scoping
review."”

Patient and public involvement

We conducted a Knowledge to Policy Forum in November
of 2018 in Mexico City to assess priorities in urban health
by policy actors in the Latin American region. For more
information, check https://drexel.edu/lac/events-work-
shops/knowledge-policy-forum/

CONCLUSION

The scoping review will map existing literature pertaining
to the scaling properties of cities on health outcomes
relative to urbanisation levels, city size and population
growth. The findings of the scoping review will provide an
overview of the body of literature examining the scaling
properties of health outcomes with city population size
and urban growth. A clearer understanding of the role
of city size and growth on determining health outcomes
will help further understand the effects of increasing
urbanisation rates, allowing public health practitioners
and urban planners in the design of policies that lead to
sustainable growth.
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