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ABSTRACT

Introduction The prevalence of obesity has increased
significantly in the last three decades and became an
important public health concern. Evidence of weight
status variability at the neighbourhood level has led
researchers to look more precisely at the characteristics
of local geographic areas that might influence energy
balance related behaviours, giving rise to the field of the
‘neighbourhood effect’ in public health research. Among
an abundant literature about neighbourhood effects and
obesity, we propose a protocol for a scoping review that
will aim at determining how temporal measurements of
residential neighbourhood exposure, individual covariates
and weight outcome are integrated in longitudinal designs.
Methods and analysis A list of relevant citations will be
obtained through a comprehensive systematic database
search in Pubmed, Web of Science and Embase. The
search strategy will be designed using a broad definition
of neighbourhood to take into account the heterogeneity
of this concept in research. Two investigators will

screen titles, abstracts and entire publications using
predetermined eligibility criteria yielding a list of selected
publications. Data from the publications included in the
scoping review will be charted according to bibliographic
information, study population, exposure, outcomes and
results.

Discussion and conclusion To our knowledge, our
protocol will yield the first scoping review regarding
longitudinal designs of neighbourhood effect on obesity.
Describing how longitudinal designs include temporal
measurements of exposure, covariates and outcome is

a necessary step in the quest to determine if or which
contextual characteristics are likely to be involved in the
development of obesity. Such information would bring
new knowledge to complement current aetiological
investigations and would contribute to enhancing resource
allocation strategies for stakeholders in developing
relevant interventions to prevent obesity and its negative
impacts.

INTRODUCTION

Rationale

With an increasing prevalence in the last three
decades, obesity has become an important

Strengths and limitations of this study

» To our knowledge, the first review of longitudinal
designs of neighbourhood effect studies on obesity.

» Includes a comprehensive research strategy that
takes into account the complexity of neighbourhood
research.

» The descriptive nature of a scoping review excludes
a quantitative analysis of the results.

» Not including children in this scoping review limits
its scope but increases the homogeneity of the
results.

public health concern in most countries of
the world. Individuals with obesity are more
at risk of developing certain conditions,
including diabetes, cardiovascular diseases
and cancer. The loss of productivity and costs
associated with the treatment of obesity-re-
lated health problems are taking a toll on
many developed and developing countries.'

In an effort to develop more effective
obesity prevention, researchers have looked
at the various causes, both proximal and
distal, of the obesity epidemic.”

Figure 1 shows a complex influence system
on obesity proposed by Glass and McAtee” on
which the scientific community has reached
a certain degree of consensus, although the
system is sometimes depicted in its more or
less complicated form.”” At the centre of
this model lies a largely accepted premise:
an increase in body fatness is the result of an
imbalance between energy intake and energy
expenditure.” Yet, causal pathways underlying
the energy balance are much more complex
and many researchers suggest that interven-
tions focused on re-establishing the proper
balance by individual control of their diet
and physical activity has limited effects.”®

For example, public health professionals,
although preoccupied by population health
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issues, have historically focused on the personal respon-
sibility of individuals for their weight loss, leading to
numerous mass media campaigns on healthy eating
and physical activity. As a result, collective knowledge
on favourably perceived or ‘healthy’ behaviour was
increased, but the effect on body weight was limited.”

At the individual level, dieticians, exercise specialists
and healthcare professionals also work on behaviour
modification to help persons with overweight or obesity
achieve weight loss. And although short-term weight loss
is generally obtained when patients are offered suffi-
cient support, maintenance of weight loss is much more
difficult and weight is often regained over a 5-year time
lapse.'* !

At the physiological level, bariatric surgeons acting
directly on digestive mechanisms have had successful
results, with an average excess weight loss up to 70%,
depending on the procedure used.'” But as with dieting,
long-term weight loss maintenance is uncertain.'*°

Acknowledging these difficulties leads to an argument
that the modern world has a strong obesogenic influ-
ence and that personal control may not be enough to
prevent weight grain through the life course. This is why
the obesity research community has engaged in studies
aimed at finding which factors above the individual level
have an impact on obesity. Many contextual characteris-
tics, illustrated in figure 1, have been theorised to have an
impact on behaviours that influence either energy intake,
energy expenditure or both. A rich body of literature
explored these contextual forces going from the micro
to the local and the global scale: family behaviours, social

Hierarchical axis

Global level (globalisation of markets, advertising)

norms, foodscape, built environment, education, market
globalisation and so on.” *

Researchers have taken particular interest to weight
status variability at the local level and are now looking
more precisely at the characteristics of smaller residen-
tial geographic areas.'” '® This so-called ‘neighbourhood
effect’ research field examines whether neighbourhoods
might influence weight gain.'"** From a socioeconomic
perspective, a literature review from McLaren® reports
a negative relationship between contextual indicators of
socioeconomic status and body mass index (BMI), for
women and for both sexes combined in developed coun-
tries. Although the same type of studies' **** exists for
physical environments and their influence on body mass,
the conclusions tend to show less significant relation-
ships. Urban sprawl (positive) and land use mix (nega-
tive) being the only indicators shown to have a relatively
consistent and statistically significant association with an
increased BMI in recently published reviews.? *" %

The lack of strong associations in neighbourhood effect
studies can be explained, in part, by the complexity of
the obesity system of influence and by methodological
obstacles.”® Among the methodological obstacles is the
challenge of conducting randomised experiments which
are generally recommended to infer causality between
exposure and outcomes.” However, a social randomised
experiment controlling for the place where one lives
would be particularly complex to realise and would raise
important ethical concerns. Therefore, the vast majority
of studies looking into neighbourhood influences on
obesity are observational and have cross-sectional designs,

Macro level (education, social security)

Mezzo level (built environment, food environement)

[Micro level (cultural norms, deprivation)

—

Birth weight
and early
exposures

Health behaviors
Energy input
Feeding behavior
Energy expenditure
Physical activity

) Body weight
changes

Time axis

)

S \ Physiology

Neuroendocrine
system

Mood

Metabolism

’ Appetite

[ Genome/Epigenome

Figure 1

Multilevel influences on obesity. Although presenting a much simplified illustration of the complexity of the causal

pathways that might have an impact on weight status, this conceptual model displays in a very effective way the hierarchical
structure of influences on health behaviours linked to obesity, where ‘context’ includes levels of organisation above the
individual and ‘physiology’ comprises factors from various biological systems inside the individual. The longitudinal perspective
of weight change is depicted as a horizontal axis where the context-behaviour-physiology nexus changes as time passes.
Also shown are the hypothesised socioeconomic (education, deprivation, norms and so on) and physical (built environment,
foodscape and so on) contextual influences on obesity (modified from Glass and McAtee).*
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Table 1
Outcome) framework)*®

Eligibility criteria for selection of publications (modified from the PICO (Population, Intervention, Comparison,

Criteria Description

Population

The target population of this study will be adults between 18 and 65 years of age, as weight changes are not

always homogeneous during both childhood and old age. Multiple (at least two) measurements are required in
a longitudinal study and here, at least two measurements of weight and neighbourhood characteristics must
have been performed during adult age (18-65years old), other measurements could be done in childhood,

youth or old age.
Exposure

Exposure will be measured by any indicator of neighbourhood characteristic, where neighbourhood is defined

as an administratively delimited geographic area enclosing the participant’s residence, a buffer delimited area
around the participant’s residence or a perceived area delimited by the participant. The geographic area will
have to be defined at the neighbourhood level, which is smaller than a city or municipal area.

Outcome

Many outcomes of neighbourhood effects on obesity-related behaviours can be measured (fruits and vegetable

consumption, leisure time physical activity, transport physical activity and so on), but to ease the review
process and facilitate design comparison, only studies with body composition indicators will be selected.
Eligible studies will be those reporting measured or declared weight status as total body weight, body mass
index, waist circumference, waist/hip ratio and/or skin fold thickness. Obesity is often used as a general term to
refer to weight gain or overweight in the literature, although it has a very specific clinical definition (BMI>30). In
this review, any studies considering body composition as an outcome will be included, whether it categorises

weight status or not.
Study design

Selected studies will include a longitudinal perspective in the measurement of the exposure and/or outcome

and/or covariates. For example, studies with the following design could be considered as longitudinal:
experimental or quasi-experimental schemes, where participants are exposed to different living environments
over time; case-control studies and cohort studies, where exposure is measured at different points in time or
is classified as a pattern over time. Cross-sectional studies will be systematically excluded. Study designs
that focus only on life-course changes in weight status (or of the secondary outcomes) without measuring
contextual exposure will not be included in this review.

measuring exposure to residential areas and body weight
at only one point in time. These studies omit to take into
account the temporal perspective of neighbourhood
effect which include residential history, changes in the
neighbourhood characteristics over time and residen-
tial self:selection.” *' ** These important limitations are
constantly reported by researchers and curb the capacity
to infer which interventions would have the greatest
effect on controlling the obesity epidemic. In recent liter-
ature, specific calls for comparable longitudinal or exper-
imental data have been made to measure more precisely
neighbourhood effects on weight gain.* **%

An increasing number of research teams are presenting
upgraded study designs, moving off cross-sectional studies
that are limited to observations at one particular point in
time. However, there is still no review providing informa-
tion on existing longitudinal studies. Mapping the liter-
ature regarding the neighbourhood effect on obesity,
where contextual exposure, individual covariates and
weight outcome are measured at different points in time,
whether in experimental or observational studies, would
be the next logical step. We are thus presenting a scoping
review protocol with the objective of looking more specif-
ically at longitudinal studies of neighbourhood effects
on obesity, the specific study designs employed and their
results.

The scoping review approach was chosen for this liter-
ature review protocol since the broad number of study
designs makes it difficult, and hardly relevant, to sum
and compare results quantitatively, a necessary step for

systematic reviews and meta-analyses. The framework of
this review will follow the five-step framework proposed
by Arksey and O Malley for scoping reviews in a process of
‘summarizing a range of evidence in order to convey the
breadth and depth of a field’.*®*’

Research question and objectives
Among an abundant literature about neighbourhood
effects on obesity, this scoping review will aim at drawing
an up-to-date portrait using the following research ques-
tion: How are the temporal measurements of contextual
exposure, individual covariates and weight outcome inte-
grated into studies that explore the impacts of physical
and socioeconomic neighbourhood contexts on adult
weight status? In this review, a longitudinal design will be
considered in its broadest meaning, including any study
having contextual exposure and/or weight outcome
and/or covariates measured at more than one point in
time.”® ¥

The specific objectives of this review are: to detail the
number of studies investigating longitudinal neighbour-
hood effects on weight status; to describe and classify
the study designs used to investigate longitudinal neigh-
bourhood effects on weight status; to describe and clas-
sify the type of analysis used to take into account the
temporal dimension; to carry out a qualitative summary
of results.

According to the main findings, recommendations
for future research on neighbourhood effects will be
proposed.

Letarte L, et al. BMJ Open 2018;8:€017704. doi:10.1136/bmjopen-2017-017704
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Table 2 Sample search strategy (PubMed)

Terms Type
Outcome
Obesity MeSH:noexp, TIAB

Obesity, morbid
Body mass index
Body mass index
Overweight
Weight
Adiposity
Longitudinal design
Cohort studies
Prospective studies
Cohort*
Follow-up
Longitudinal
Retrospective
Life course
Randomised
Change
Experimental
History
Geographic context
Environment
Residence characteristics
Neighborhood*
Neighbourhood*
Catchment area (health)
Residential
Residence
Context
Composition
Urban
Social environment exposure
Sociological factors
Socioeconomic factors
Low income
Education
Poverty
Socioeconomic
Income
Social conditions
Physical environment exposure
Environment design
City planning
Food service
Urban planning

MeSH

MeSH, TIAB

TIAB

MeSH:noexp, TIAB
TIAB

TIAB

MeSH
MeSH
TIAB
TIAB
TIAB
TIAB
TIAB
TIAB
TIAB
TIAB
TIAB

MeSH:noexp
MeSH:noexp
TIAB

TIAB

MeSH

TIAB

TIAB

TIAB

TIAB

TIAB

MeSH:noexp, TIAB
MeSH

TIAB

TIAB

TIAB

TIAB

TIAB

TIAB

MeSH
MeSH, TIAB

MeSH
TIAB

Table 2 Continued

Terms Type
Built environment TIAB
Physical environment TIAB
Urban form TIAB
Obesogenic environment TIAB

Continued

‘Type’ refers to the tags complementing search terms in

queries. ‘MeSH’ (Medical Subject Heading) terms will be searched
in the controlled vocabulary assigned by US National Library of
medicine to index scientific articles in its database. ‘MeSH:noexp’
terms have the same function as MeSH, except that the search
will be limited to the exact term not including subordinate terms
generally linked to MeSH terms. ‘TIAB’ terms will be searched in
the title and abstract of the citations. The asterik (*) following some
terms is used to find all terms that have a common beginning.

METHODS AND ANALYSIS

Identifying relevant studies: transitioning from the conceptual
model to keywords

Two major difficulties arise when trying to identify neigh-
bourhood effect studies (1) defining what a neighbour-
hood is and (2) identifying measures of neighbourhood
characteristics. To settle those problems, a very broad
definition of neighbourhood will be used in the search
strategy, going from ‘residence characteristics’ to ‘envi-
ronment' and neighbourhood characteristics, going from
‘sociological factor’ to ‘urban form’. As a result of this
far-reaching search strategy, the relevant citations list will
likely include an important number of citations that will
not meet the eligibility criteria and that will have to be
screened manually.

Table 1 displays the eligibility criteria that are derived
from the conceptual model shown in figure 1 with a
specific interest in the neighbourhood context.

Studies regarding neighbourhood effects on health can
be published in a large spectrum of scientific journals
covering various disciplines: epidemiology, public health,
economy, urban planning and so on. Such multidisci-
plinary perspective requires that a variety of scientific cita-
tion indexes be explored. The electronic databases used
for this scoping review will include: Medline (PubMed),
Embase and Web of Science. Only English peer-reviewed
literature published in a referenced journal will be consid-
ered. No limit on dates of coverage is yet imposed.

The selected databases will be screened using a compre-
hensive search strategy. A sample search terms combina-
tion for the PubMed database is presented in table 2.
Strategies for other databases will be adapted in a way to
be as close as possible to the PubMed strategy. The search
term combination is fragmented into five keyword combi-
nations to match the components of the study question
as closely as possible. They take into account the desired
outcomes, the numerous contextual level indicators
which may be used to measure neighbourhood exposure
and the longitudinal designs that are the focus of this
scoping review.

The search components will be articulated as follows:

Letarte L, et al. BMJ Open 2018;8:e017704. doi:10.1136/bmjopen-2017-017704
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Citations from electronic
database search

Citations from other
sources

\/

Collecting
relevant citations

Citations excluded at

\

\

screening

Screening title and
abstract

Relevant citation list ]

Relevant publication list

Publlcatlons excluded at

Y

,
L screening

Screening full
text

Publications included in
scoping review

Figure 2 Suggested flowchart to identify publications that will be included in the scoping review from citations issued by the

database search (based on Khan).*

Outcome terms AND longitudinal design terms AND
(geographic context terms AND (social environment
exposure terms OR physical environment exposure
terms))

Study selection

Results from the search strategy will yield an extended list
of scientific citations that are related to the research ques-
tion closely or remotely. This list, managed in a Microsoft
Access 15.0.2013 database, will be completed with cita-
tions that fit the eligibility criteria referenced in relevant
publications but that did not turn up in the systematic
search strategy. This is the first step of a selection process
that will lead to a formal list of citations to be included
in the scoping review. The steps involved in selecting the
studies are outlined in figure 2. After collecting relevant
citations through the searches of the three key databases,
the next step involves screening titles and abstracts for
possible eligibility. Selected studies will have to meet
all the criteria specified in table 1 to be included. The
screening process will be performed separately by two
investigators. Both investigators will start the process by
conducting a pilot trial on the first 5% of the relevant
citation list to verify screening uniformity and to refine
the screening strategy. The completion of the second
step will yield a shorter list of relevant publications. In a
third step of the selection, reviewers will assess eligibility
by reading the full manuscript of the publications on the
short list. Ultimately, final inclusion of the publications
will be discussed by the two reviewers and any disagree-
ment on the inclusion or exclusion will be resolved by
consensus.

Charting the data
Because publications focusing on neighbourhood effects
and body weight come from a wide variety of research
areas, the data extraction phase will aim at systemati-
cally recording sufficient relevant information on study
designs or results to enable drawing conclusions on the
variety of the study designs screened. Information will
be extracted from the studies using a piloting form with
a priori selected variables (table 3). The piloting form
will be applied for the charting of the first 10% of the
included publications. In the light of this first round, vari-
ables could be added or eliminated to produce a working
version of the chart. Since the purpose of this scoping
review is to take into account the sum of the literature
on longitudinal neighbourhood effect on obesity and to
address the multiplicity of designs, complementary notes
on any particularity of the studies will be recorded.
Although quality assessment and identification of bias
are not necessary requirements of scoping mViews,36 some
authors suggest that they could be relevant to identify
gaps in the evidence base.” The identification of poten-
tial bias is not included in this review to assess the quality
of the study’s results per se but with the purpose of eval-
uating the strengths and weaknesses associated with the
various longitudinal designs. In this perspective, a simple
tool, the Joanna Briggs Institute Critical Appraisal tool,
was chosen to perform the quality assessment.”!

Collating, summarising and reporting the results

Following the selection process and data extraction
illustrated in figure 2 and table 3, a narrative account
of the literature will be performed. This section of the

Letarte L, et al. BMJ Open 2018;8:€017704. doi:10.1136/bmjopen-2017-017704
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Table 3 A priori selected variables to be extracted from the
publications included in the scoping review

Study
characteristics

Variables

Bibliographic Title

Author

Year

Journal name
Study population Data provenance (source, year)

Specific characteristic of chosen
population (age, sex, country,
socioeconomic status)

Individual covariates used for model
adjustment
Length of follow-up
Exposure Data provenance (source, year)
Contextual exposure
Geographic area measurement
Number and time of measurement
Outcomes Primary (obesity indicators)

Secondary (energy expenditure, energy

consumption)

Number and time of measurement
Analysis Type of statistical model used

Results Important results (eg, sense, strength
and significance of statistical association)

Potential biases

scoping review will be divided into two parts.”® First, a
simple numerical analysis of the number, nature and
distribution of the variables extracted from the publi-
cations included in the review will be performed. This
exercise will aim at drawing up a detailed picture of
the literature concerned with the longitudinal impact
of neighbourhood characteristics on weight. Second,
the studies will be classified according to their designs
(experimental, case-control, cohort and so on). For
each group of studies, results will be summarised and
possible bias will be identified.

DISCUSSION AND DISSEMINATION

Consistent with current research related to neighbour-
hood impacts on weight, this scoping review will aim
at drawing a general portrait of the publications using
longitudinal designs to include temporal measurements
of contextual exposure, individual covariates and weight
outcome.

Inlight of the importance of the global obesity epidemic,
having a better understanding of neighbourhood impacts
on obesity is crucial. This scoping review will address a
current need increasingly mentioned in the literature
and will orient researchers in developing high quality
longitudinal study designs and data collection platforms

8

in order to improve our understanding of the relation-
ship between neighbourhood exposure and weight.

Beyond the scientific and methodological benefits
of this study, it is also very relevant in the current prac-
tice of urban design. For over 30 years, urban planners
have been asked to create supportive environments for
obesity prevention and to facilitate individual’s health
lifestyle.** ** But the complexity of the obesity system
limits the possibility to make informed evidence-
based decisions. Not knowing how or if contextual
exposures have an impact on weight gain could lead
to misguided neighbourhood design. Moving a step
further on the path of neighbourhood effects research
by describing longitudinal study designs, might, even-
tually lead to more significant results and contribute
to disentangling the so-called neighbourhood effect
or clarify if contextual influences really do have a role
on weight gain. And although the route towards more
causal evidence of neighbourhood effect on obesity
is not the only way to inform public health policies,
seeking to improve longitudinal studies could be
part of a better planning of interventions against the
obesity epidemic.

Scoping reviews, in their nature, are not intended to
synthesise and aggregate results, as their topics are gener-
ally too heterogeneous to perform such analysis. There-
fore, one limitation of this review will be the scope of
its results, which will be limited to a descriptive analysis.
Although no new quantitative evidence will emerge from
this research, its conclusion could suggest the neces-
sity and the feasibility of an extensive systematic review
which, in its time, could generate new and more precise
information.

The weight status of a human being has much variability
over its life course with some periods and determinants
being more critical to potential obesity development.** **
Therefore, for uniformity reasons, and although some
authors have suggested that neighbourhood effects are
stronger when considering trajectories that include child-
hood, we have decided to limit this scoping review to the
measurement of weight change in adults.” This restric-
tion may limit the number of publications included and
reduce the number of longitudinal designs to consider,
but will certainly reduce the heterogeneity among the
selected studies and facilitate the comparability between
them. Such an approach allows for a future systematic
literature review with greater focus on those relation-
ships. Performing a scoping review for longitudinal
designs of research on neighbourhood effects on children
weight status could be considered as a research project
on its own, taking into consideration that children have
different weight gain and activity patterns than those of
adults.

The results of this scoping review will be submitted to a
peer-reviewed journal and the findings will be the focus of
presentations at scientific conferences. No approval from
an ethics committee was sought for this study as it will
involve already published data.

6
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