Health & Place xxx (XxXxXxX) XXX

HEALTH
& PLACE

Contents lists available at ScienceDirect

Health and Place

ELSEVIER journal homepage: http://www.elsevier.com/locate/healthplace

Spatial Lifecourse Epidemiology Reporting Standards (ISLE-ReSt) statement

Peng Jia™", Chao Yu®®, Justin V. Remais , Alfred Stein?, Yu Liu®", Ross C. Brownson ¢,
Jeroen Lakerveld /:® Tong Wu ", Lijian Yang"™, Melody Smith ™", Sherif Amer >°,

Jamie Pearce?, Yan Kestens %", Mei-Po Kwan *"", Shengjie Lai “""**, Fei Xu® "%, Xi Chen >%2",
Andrew Rundle *°, Qian Xiao ™®?* Hong Xue ™%, Miyang Luo ™, Li Zhao >

Guo Cheng >##? Shujuan Yang ™™, Xiaolu Zhou®, Yan Li?°, Jenna Panter >,

Simon Kingham *', Andy Jones *, Blair T. Johnson *, Xun Shi ®“, Lin Zhang ™*"",

Limin Wang **, Jianguo Wu ****"?  Suzanne Mavoa *", Tuuli Toivonen " ",

Kevin M. Mwenda "®"®, Youfa Wang *"“"¢, W.M. Monique Verschuren """,

Roel Vermeulen """ peter James "'

@ GeoHealth Initiative, Faculty of Geo-information Science and Earth Observation (ITC), University of Twente, Enschede, 7500, the Netherlands

Y International Initiative on Spatial Lifecourse Epidemiology (ISLE), the Netherlands

¢ State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and Digital Earth, Chinese Academy of Sciences, Beijing, 100101, China
d Division of Environmental Health Sciences, School of Public Health, University of California, Berkeley, Berkeley, CA, 94720, USA

€ Institute of Remote Sensing and Geographical Information Systems, School of Earth and Space Sciences, Peking University, Beijing, 100871, China

f Prevention Research Center in St. Louis, Brown School at Washington University in St. Louis, St. Louis, MO, 63130, USA

8 Department of Surgery (Division of Public Health Sciences) and Alvin J. Siteman Cancer Center, Washington University School of Medicine, Washington University in St.
Louis, MO, 63130, USA

h Department of Epidemiology and Biostatistics, Amsterdam Public Health Research Institute, VU University Medical Center, Amsterdam, 1081 BT, the Netherlands
! Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht University, Utrecht, 3584 CG, the Netherlands

J Global Geo Hedlth Data Center, Utrecht University, Utrecht, 3584 CB, the Netherlands

X Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing, 100085, China

! Center for Statistical Science, Tsinghua University, Beijing, 100084, China

™ Department of Industrial Engineering, Tsinghua University, Beijing, 100084, China

™ School of Nursing, The University of Auckland, Auckland, 1142, New Zealand

© Department of Urban and Regional Planning and Geo-information Management, ITC, University of Twente, Enschede, 7500, the Netherlands

P Centre for Research on Environment Society and Health, School of GeoSciences, University of Edinburgh, Edinburgh, EH8 9XP, UK

9 Social and Preventive Medicine Department, Montreal University School of Public Health, Montréal, H3N 1X9, Canada

¥ University of Montreal Hospital Research Centre (CRCHUM), Montréal, H2X 0A9, Canada

* Department of Geography and Resource Management, The Chinese University of Hong Kong, Shatin, Hong Kong

Y Institute of Space and Earth Information Science, The Chinese University of Hong Kong, Shatin, Hong Kong

“ Department of Human Geography and Spatial Planning, Faculty of Geosciences, Utrecht University, 3584 CB, Utrecht, the Netherlands

V WorldPop, School of Geography and Environmental Science, University of Southampton, Southampton, SO17 1BJ, United Kingdom

Y Flowminder Foundation, Stockholm, SE-113 55, Sweden

* School of Public Health, Fudan University, Key Laboratory of Public Health Safety, Ministry of Education, Shanghai, 200032, China

Y Nanjing Municipal Center for Disease Control and Prevention, Nanjing, Jiangsu, 210003, China

* Department of Epidemiology, School of Public Health, Nanjing Medical University, Nanjing, Jiangsu, 211100, China

32 Department of Health Policy and Management, Yale School of Public Health, New Haven, CT, 06520, USA

2 yale Climate Change and Health Initiative, New Haven, CT, 06520, USA

¢ Department of Epidemiology, Mailman School of Public Health, Columbia University, New York City, NY, 10032, USA

a4 Department of Health and Human Physiology, University of Iowa, Iowa City, IA, 52242, USA

€ Department of Epidemiology, University of Iowa, Iowa City, IA, 52242, USA

af Department of Health Behavior and Policy, School of Medicine, Virginia Commonwealth University, Richmond, VA, 23298, USA

38 Saw Swee Hock School of Public Health, National University of Singapore, 117549, Singapore

ah Department of Health Policy and Management, West China School of Public Health/West China Fourth Hospital, Sichuan University, Chengdu, Sichuan, 610041,
China

@ Research Center for Healthy City Development, Sichuan University, Chengdu, Sichuan, 610041, China

aj Healthy Food Evaluation Research Center, Sichuan University, Chengdu, Sichuan, 610041, China

2k school of Public Health, Qingdao University, Qingdao, 266071, China

* Corresponding author. GeoHealth Initiative, Faculty of Geo-information Science and Earth Observation (ITC), University of Twente, Enschede, 7500, the
Netherlands.

https://doi.org/10.1016/j.healthplace.2019.102243

1353-8292/© 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Please cite this article as: Peng Jia, Health & Place, https://doi.org/10.1016/j.healthplace.2019.102243



www.sciencedirect.com/science/journal/13538292
https://http://www.elsevier.com/locate/healthplace
https://doi.org/10.1016/j.healthplace.2019.102243
https://doi.org/10.1016/j.healthplace.2019.102243
https://doi.org/10.1016/j.healthplace.2019.102243
http://creativecommons.org/licenses/by-nc-nd/4.0/

P. Jia et al. Health and Place xxx (xxxx) xxx

al State Key Laboratory of Biotherapy and Cancer Center, Sichuan University, Chengdu, Sichuan, 610041, China

M Department of Health-Related Social and Behavioral Sciences, West China School of Public Health, West China Fourth Hospital, Sichuan University, Chengdu,
Sichuan, 610041, China

4" Department of Geography, Texas Christian University, Fort Worth, TX, 76129, USA

4° Department of Population Health Science and Policy, Icahn School of Medicine at Mount Sinai, New York, NY, 10029, USA

@ MRC Epidemiology Unit, University of Cambridge, Cambridge, CB2 0QQ, UK

24 Centre for Diet and Activity Research (CEDAR), University of Cambridge, Cambridge, CB2 0QQ, UK

" Department of Geography and Geohealth Laboratory, University of Canterbury, Christchurch, 8140, New Zealand

a Norwich Medical School, University of East Anglia, Norwich, Norfolk, NR4 7TJ, UK

at Department of Psychological Sciences, University of Connecticut, Storrs, CT, 06269, USA

2 Department of Geography, Dartmouth College, Hanover, NH, 03755, USA

a Melbourne School of Population and Global Health, University of Melbourne, Melbourne, 3000, Australia

" The University of Melbourne Centre for Cancer Research, Victorian Comprehensive Cancer Centre, Melbourne, 3000, Australia

8 National Center for Chronic and Non-communicable Disease Control and Prevention, Chinese Center for Disease Control and Prevention, Beijing, 100050, China
& School of Life Sciences, Arizona State University, Tempe, AZ, 85281, USA

4 School of Sustainability, Julie A. Wrigley Global Institute of Sustainability, Arizona State University, Tempe, AZ, 85281, USA

b3 Center for Human-Environment System Sustainability (CHESS), State Key Laboratory of Earth Surface Processes and Resource Ecology, Beijing Normal University,
Beijing, 100875, China

> Department of Geosciences and Geography, University of Helsinki, FI-00014, Finland

be Helsinki Institute of Sustainability Science (HELSUS), University of Helsinki, FI-00014, Finland

bd Spatial Structures in the Social Sciences (S4), Brown University, Providence, RI, 02912, USA

be Population Studies and Training Center, Brown University, Providence, RI, 02912, USA

Yf Fisher Institute of Health and Well-Being, Department of Nutrition and Health Sciences, College of Health, Ball State University, Muncie, IN, 47306, USA

Y8 Global Health Institute, School of Public Health, Xi’an Jiaotong University Health Science Center, Xi’an, Shaanxi, 710061, China

b Center for Nutrition, Prevention and Health Services, National Institute for Public Health and the Environment, Bilthoven, the Netherlands

b mnstitute for Risk Assessment Sciences (IRAS), Utrecht University, Utrecht, 3584 CG, the Netherlands

Y Department of Molecular Epidemiology, Julius Center, University Medical Center Utrecht, Utrecht University, Utrecht, 3584 CG, the Netherlands

"k MRC/PHE Center for Environment and Health, Department of Epidemiology and Biostatistics, School of Public Health, Imperial College London, London, W2 1PG, UK
bl Department of Population Medicine, Harvard Medical School and Harvard Pilgrim Health Care Institute, Boston, MA, 02215, USA

ARTICLE INFO ABSTRACT
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Spatial lifecourse epidemiology is an interdisciplinary field that utilizes advanced spatial, location-based, and
artificial intelligence technologies to investigate the long-term effects of environmental, behavioural, psycho-
social, and biological factors on health-related states and events and the underlying mechanisms. With the
growing number of studies reporting findings from this field and the critical need for public health and policy
decisions to be based on the strongest science possible, transparency and clarity in reporting in spatial lifecourse
epidemiologic studies is essential. A task force supported by the International Initiative on Spatial Lifecourse
Epidemiology (ISLE) identified a need for guidance in this area and developed a Spatial Lifecourse Epidemiology
Reporting Standards (ISLE-ReSt) Statement. The aim is to provide a checklist of recommendations to improve

Exposome and make more consistent reporting of spatial lifecourse epidemiologic studies. The STrengthening the Reporting
Exposomics of Observational Studies in Epidemiology (STROBE) Statement for cohort studies was identified as an appro-
ISLE

priate starting point to provide initial items to consider for inclusion. Reporting standards for spatial data and
methods were then integrated to form a single comprehensive checklist of reporting recommendations. The
strength of our approach has been our international and multidisciplinary team of content experts and con-
tributors who represent a wide range of relevant scientific conventions, and our adherence to international norms
for the development of reporting guidelines. As spatial, location-based, and artificial intelligence technologies
used in spatial lifecourse epidemiology continue to evolve at a rapid pace, it will be necessary to revisit and adapt
the ISLE-ReSt at least every 2-3 years from its release.

Spatial lifecourse epidemiology is an interdisciplinary field emerging
at the intersection of multiple scientific disciplines including spatial
science and lifecourse epidemiology. It utilizes advanced spatial,
location-based, and artificial intelligence technologies, including
Geographic Information Systems (GIS), remote sensing (RS), Global
Positioning Systems (GPS), and machine learning, alongside longitudi-
nal population and health data, to investigate the long-term effects of
environmental, behavioural, psychosocial, and biological factors on
health-related states and events and the underlying mechanisms (Jia,
2019; Jia et al., 2019a). Although all of these factors are relevant to all
living organisms, this field routinely focuses on human beings. Enriching
longitudinal cohort studies with temporally frequent and multi-scale
spatial measurements and increasingly generated fine-grained spatial
information (e.g., residential history and daily mobility patterns) is
considered one of the highest standards for spatial lifecourse epidemi-
ologic research. A spatial lifecourse epidemiologic study could also have
its study population constructed from sources other than cohort studies,
such as large administrative data sets that are linked at the individual
level (e.g., population registers, education records, housing, tax, vehicle

licensing, insurance, and medical records).

Spatial lifecourse epidemiology has great potential to contribute
critical evidence on how lifecourse and long-term effects of individual-
level behaviors and spatial exposures can influence human health.
This field of study has grown rapidly over the past decade with examples
including the effects of neighborhood socioeconomic factors, air pollu-
tion, green space, noise, and built environment features, as well as their
changes (e.g., interventions), on the risk for chronic conditions
including cancers, neurodegenerative diseases, Type 2 diabetes, car-
diovascular diseases, chronic respiratory diseases, and mental health
problems (James et al., 2016, 2017; Jia et al., 2019b, 2019c; Xiao et al.,
2017; Pearce et al., 2016). This body of work has provided new and
novel insights into health-environment relations including whether
there are critical periods of exposure (e.g., during childhood) that affect
health outcomes in later life, or the health implications of accumulative
exposure to environmental insults across the lifecourse (Pearce, 2018).
Also, evidence on the impact of environmental factors and their changes
is increasingly needed, and could be used, for intervention design and
implementation and policy changes (e.g., designing urban spaces,
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setting air pollution policies).
1. Reporting challenges in spatial lifecourse epidemiology

Lifecourse epidemiologic studies mainly report the characteristics of
descriptive or etiologic samples (e.g., health surveys, objective health
measures, medical records, and biomarkers), individual-level behaviors
(e.g., physical activity), and links between such dimensions and health
outcomes, where the STrengthening the Reporting of Observational
Studies in Epidemiology (STROBE) Statement for cohort studies (von
Elm et al., 2007) has been a major reporting guideline to follow. Spatial
lifecourse epidemiology involves diverse forms of spatial (increasingly
spatiotemporal) data obtained from a multitude of sources, as well as a
plurality of increasingly innovative methods, and hence requires specific
reporting guidelines that address the spatial components and how to link
longitudinal health data to spatiotemporal data. These include (but are
not limited to) the definition of exposures, and, when relevant, the name
of spatial data sources, along with relevant spatial metadata, which may
include resolution, extent, projection, etc. All such guidelines are not
provided by the STROBE.

In some epidemiologic analyses, characterizing environments at the
neighborhood scale provides one means of capturing individual-level
exposures. Hence, defining neighborhood boundaries (i.e. contextual
areas/units (Kwan, 2018)) and establishing neighborhood/contextual
characteristics are critical tasks for the application of spatial and
location-based technologies. However, neighborhood boundaries can be
defined in numerous ways that can vary across the spatial data, methods
(e.g., positioning technologies), analytic approaches (e.g., the standard
deviational ellipse and individualized residential exposure model), and
model parameters (e.g., buffer radius). Also, there is the individual-level
spatial information, from place (or history of) residence to daily mobility
tracks (e.g., second-level time-stamped GPS coordinates) (Lai et al.,
2019). One further important issue regarding spatial dimensions is how
the individual-level spatial information is being put in relation to the
spatial environmental data. For example, one may draw a road-network
buffer around one’s place of residence to define a local context, and use
that individualized buffer to compute any relevant exposure probabili-
ties; one may use actual GPS tracks and draw linear buffers around these
tracks, and so on. In other words, there are various ways to link different
spatial datasets that needs precise documentation in order to facilitate
reproducibility. Nevertheless, there has not been any guideline on how
to report spatial data and methods in spatial lifecourse epidemiologic
research, even in broader spatial epidemiologic research.

When evaluating a study or interpreting its findings, these and other
methodological variances can create challenges for editors and re-
viewers, and pose difficulties in establishing comparability with prior
studies. There is evidence that the quality of reporting of spatial data and
analysis methods can vary widely (Jia et al., 2017). These reporting
problems are made more challenging when the accuracy of representing
and delineating contextual units in space and time (e.g., environmental
data become increasingly dynamic) come into consideration (Kwan,
2012) and more spatial technologies (e.g., RS and GPS) are used (Jia
et al., 2019d; Smith et al., 2017; Johnson et al., 2017). The quality of
spatial lifecourse epidemiologic research, in particular, could poten-
tially benefit from improved standardization and more robust quality
assurance in reporting spatial data and methods.

Transparency and clarity in reporting will be increasingly important
with the rising number of studies reporting findings of spatial lifecourse
epidemiologic research, and the critical need for public health and
policy decisions to be based on the strongest science possible. The use of
reporting guidelines is being increasingly endorsed by scientific soci-
eties, research funders and journal editors (Husereau et al., 2013), and
has been shown to improve reporting (Hua et al., 2016). The need for
reporting guidance for spatial lifecourse epidemiologic research was
recently identified by researchers and medical/public health journal
editors (Jia, 2019; Jia et al., 2019a).
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2. Aim and scope

The aim of the Spatial Lifecourse Epidemiology Reporting Standards
(ISLE-ReSt) Statement is to provide recommendations, in the form of a
checklist, to improve reporting of spatial lifecourse epidemiologic
studies. The ISLE-ReSt Statement makes an initial attempt at consoli-
dating the STROBE Statement for cohort studies and reporting standards
for spatial data and methods into a single useful reporting guidance.

The primary audiences for the ISLE-ReSt Statement are researchers
conducting and reporting spatial lifecourse epidemiologic studies, and
the editors and peer reviewers evaluating the design, rigor, and potential
impact of the work. The statement consists of a 26-item checklist and
accompanying recommendations on the minimum information to be
included when reporting spatial lifecourse epidemiologic studies. The
authors’ hope is that this statement will support the evolution of this tool
into a practical means for spatial lifecourse epidemiologic studies to
achieve greater comprehension, rigor, exposure, and impact, yielding
improved reporting and, in turn, provide a stronger evidence base for
public health decision-making.

3. Development of the ISLE-ReSt statement

The statement was developed by a task force supported by the In-
ternational Initiative on Spatial Lifecourse Epidemiology (ISLE), which
was established as a global, transdisciplinary, collaborative research
network devoted to facilitating the use of state-of-the-art spatial,
location-based, and artificial intelligence technologies in human health
research (Jia, 2019). The ISLE-ReSt Task Force members were chosen by
the founding director of ISLE based on their leading roles and/or aca-
demic expertise in several relevant fields (e.g., spatial epidemiology,
spatial science), as well as their longstanding contributions to the
advancement of spatial lifecourse epidemiology.

The ISLE-ReSt Task Force followed current recommendations for
developing reporting guidelines within the health science community
(Moher et al., 2010). The group undertook a comprehensive literature
review for previous guidance in this area between July 2016 and June
2018, and identified a clear need for new guidance (Jia et al., 2017,
2019d, 2019e; Jia and Stein, 2017). As spatial lifecourse epidemiology
aims to enrich cohort and other longitudinal studies by linking longi-
tudinal health data to spatial data produced by advanced spatial and
location-based technologies, the STROBE Statement for cohort studies
was identified as an appropriate starting point. Items from this checklist
were identified for inclusion and additional items added to develop a
new checklist from a lifecourse epidemiology perspective. A list of items
related to the reporting of spatial data and methods was proposed from a
spatial technology perspective by a small group of experts, mainly with
expertise in GIS, RS, GPS, epidemiology, and statistics; these were added
to the STROBE Statement and formed the initial draft of the ISLE-ReSt
checklist of reporting items. Funding was obtained to continue the
work, and potential stakeholders were invited to attend the 1st Inter-
national Symposium on Lifecourse Epidemiology and Spatial Science.
The initial ISLE-ReSt checklist was discussed, modified, and validated by
workshop participants and further by task force members, which
included spatial technologists, epidemiologists, statisticians, methodol-
ogists, content experts, and journal editors from a wide range of scien-
tific disciplines, including lifecourse epidemiology, environmental
epidemiology, community health, spatial science, health geography,
biostatistics, spatial statistics, environmental science, climate change,
exposure science, health psychology, evidence-based public health, and
landscape ecology.

The ISLE-ReSt Statement recommendations have been indepen-
dently reviewed and subsequently revised by task force members. The
recommendations are entirely those of the task force—the sponsors of
the study had no role in study design, literature review, or writing of the
final recommendations.
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Table 1 Table 1 (continued)
ISLE-ReSt Statement—Checklist of items to include when reporting spatial .
. . . . . Item Recommendation
lifecourse epidemiologic studies. No
Il\szm Recommendation factors (e.g., buffer type and radius for defining
contextual areas, codes used for extracting
Title 1 Indicate the primary exposure variable(s) and features from commercial data sets) and match
main outcome variable(s) spatial factors with health data
Abstract 2 Provide in the abstract an informative and RS— Describe the method and software
balanced summary of objectives, methods package used to (pre)process images/products,
(including study design, primary exposure produce spatial factors, and match spatial
variable(s) of interest, including data sources, factors with health data
and main outcome variable(s) of interest), GPS(and accelerometer) and Smartphone app—
results (association between primary exposures Give the numbers of valid days and hours per
and main outcomes of interest), and day required for a valid day, criteria for non-
conclusions wear, and accelerometer count thresholds for
Introduction intensity of activity, and the methods used to
Background/Rationale 3 Explain the scientific background and rationale (pre)process tracked location data, define
for the investigation being reported; provide a activity space, and validate the collected data
specific conceptual or theoretical framework/ (e.g., travel diary, dietary recall, and food
description of links between environmental and frequency questionnaire)
health variables included Statistical methods 14 Describe all statistical methods (e.g., those used
Objectives 4 State specific objectives, including pre-specified to control for confounding, clustering,
hypotheses endogeneity, and spatial autocorrelation), any
Methods methods used to examine subgroups and
Study design 5 Present full description of study design, interactions, and any sensitivity analyses,
including a clear rationale for the spatial scale including spatial inspection of residuals from
at which exposure was measured models; explain how missing data, outliers, and
Setting 6 Describe the setting, locations, and relevant loss to follow-up were addressed
dates (e.g., periods of recruitment, exposure, Results
follow-up, and data collection) Participants 15 Consider a flow diagram to report numbers of
Participants/Sample 7 Give the eligibility criteria, and the sources and individuals at each stage of study and reasons
size methods of selection of participants; describe for non-participation at each stage
methods of follow-up and how the study size Descriptive data 16 Give characteristics of study participants (e.g.,
was determined; describe approaches to link sociodemographic, geographical, clinical) and
participant data to spatial locations (e.g., information on exposures
method, reference data set, coordinate systems, Outcome data 17 Report numbers of outcome events or summary
and software package used to geocode, % of measures over time
participants geocoded to an address and/or a Main results 18 Give unadjusted estimates and, if applicable,
predefined areal unit) confounder-adjusted estimates and their
Variables 8 Clearly define all outcomes, exposures, precision (e.g., 95% confidence interval); make
predictors, potential confounders, and effect clear which confounders were adjusted for and
modifiers; give diagnostic criteria, if applicable why they were included; report category
Health data sources/ 9 For each variable of interest, give sources of boundaries when continuous variables were
measurement data and details of methods of assessment categorized
(measurement); describe comparability of Other analyses 19 Report other analyses done (e.g., subgroup,
assessment methods if there is more than one interaction, mediation, and sensitivity
group analyses) and spatial autocorrelation
Bias 10 Describe any efforts to address potential sources diagnostics
of bias Discussion
Quantitative variables 11 Explain how quantitative variables were Key results 20 Summarize key results with reference to study
handled in the analyses; describe which objectives
groupings were chosen and why, if applicable Interpretation 21 Give a cautious overall interpretation of results
Spatial data 12 GIS— Give data source (URL if open source considering objectives, limitations, multiplicity
data), time of collection, spatial resolution, and of analyses, results from similar studies, and
processing methods other relevant evidence
RS— Give the name and spatiotemporal Limitations 22 Describe limitations of the study (e.g.,
resolutions of satellite sensors from which limitations of spatial data and methods used,
images are derived, dates images were taken, temporal mismatches between health and
and any preprocessing procedures; provide the spatial data, different spatial data sources at
processing method and/or the citation for RS different time points, exposure misclassification
products issues, extent of reflecting real environmental
GPS(+accelerometer)— Give the name, model, exposure, potential direction and magnitude of
and measurement error of all devices, the bias, the uncertain geographic context problem,
interval, period, and duration of data collection the neighborhood effect averaging problem,
Smartphone app— Give the details (e.g., spatial and temporal non-stationarity,
measurement error) of the device used, the neighborhood self-selection, selective daily
name and platform of the app used, the mobility bias, and selective migration)
frequency and recording of location updates, Generalizability 23 Describe the generalizability (external validity)
and the method, period, and duration of data of the study results
collection (e.g., food image-taking) Other information
Other sensor data— Specify the technology, Source of funding 24 Give the source of funding and the role of the
developer, detailed usage and measurement funders for the present study
error of the sensor, the frequency and recording Conflict of interest 25 Describe any potential for conflict of interest of
of location updates, and the method, period, study contributors in accordance with journal
and duration of data collection policy
Spatial methods 13 GIS— Describe the method, justification, and Data sharing statement 26 Describe which data could be shared and how to

software package used to produce spatial

access data (including codes of processing files).
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GIS- Geographic Information Systems; RS- remote sensing; GPS— Global Posi-
tioning Systems.

4. Checklist items

The final recommendations are subdivided into seven main cate-
gories: (1) title; (2) abstract; (3) introduction; (4) methods; (5) results;
(6) discussion; and (7) other. The recommendations are contained in a
user-friendly, 26-item checklist (Table 1).

5. Concluding remarks

As spatial lifecourse epidemiology continues to rise in prominence as
a discipline and related methods are in a stage of development and
innovation, the number of published spatial lifecourse epidemiologic
studies will continue to grow. More transparent and complete reporting
of methods and findings will be important to facilitate interpretation of,
and comparison across, such studies. We view the ISLE-ReSt Statement
as an important starting point for standardizing reporting going forward
in this research area. In addition to spatial lifecourse epidemiology,
related research areas will also benefit from this timely reporting
guidance, including spatial epidemiology, epidemiology drawing on
electronic health records, big data analytics, meta-analysis, exposomics,
and intervention research (e.g., smartphone-based and urban interven-
tion research).

The strength of our approach has been our international and multi-
disciplinary team of content experts and contributors who represent a
wide range of relevant scientific conventions, and our adherence to in-
ternational norms for the development of reporting guidelines. We
believe it will be important to iteratively evaluate the effects of imple-
mentation of this statement and checklist on reporting in future spatial
lifecourse epidemiologic research, and revise the guidelines as the field
advances. As spatial, location-based, and artificial intelligence technol-
ogies that collect and process spatiotemporal data in spatial lifecourse
epidemiologic studies continue to evolve at a rapid pace (e.g., spatial
data become increasingly fine-grained and more and more with high
temporal resolution), it will be important to revisit and extend or
improve the guidance at least every 2-3 years from its release.
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