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Abstract Despite the relevance of cities and city
policies for health, there has been limited examina-
tion of large numbers of cities aimed at characterizing
urban health determinants and identifying effective
policies. The relatively few comparative studies that
exist include few cities in lower and middle income
countries. The Salud Urbana en America Latina
study (SALURBAL) was launched in 2017 to address
this gap. The study has four aims: (1) to investigate
social and physical environment factors associated
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with health differences across and within cities; (2)
to document the health impact of urban policies and
interventions; (3) to use systems approaches to better
understand dynamics and identify opportunities for
intervention and (4) to create a new dialogue about
the drivers of health in cities and their policy implica-
tions and support action. Beyond these aims SALUR-
BAL, has an overarching goal of supporting collabo-
rative policy relevant research and capacity -building
that engages individuals and institutions from across
Latin America. In this review we provide an update
on the SALURBAL data resource and collaborative
approach and summarize key findings from the first
aim of the study. We also describe key elements of
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our approach, challenges we have faced and how we
have overcome them, and identify key opportuni-
ties to support policy relevant evidence generation in
urban health for the future.

Keywords Urban health - Health inequities -
Policy - Environment - Global health - Epidemiology

Introduction

Urbanization is increasing worldwide, especially in
low- and middle-income countries (LMICs)[1]. Despite
the relevance of cities and city policies for health, there
has been limited examination of the drivers of health
across large numbers of cities. The few comparative
studies that exist include few cities in LMIC and do not
engage local teams across large regions.

The Salud Urbana en America Latina Study
(SALURBAL) was launched in 2017 to address this
gap [2]. The study has four aims: (1) to investigate
social and physical environment factors associated
with health differences across and within cities; (2)
to document the health impact of urban policies and
interventions; (3) to use systems approaches to better
understand dynamics and identify opportunities for
intervention and (4) to create a new dialogue about
the drivers of health in cities and their policy implica-
tions and support action. The three first aims encom-
pass the multiple sources of evidence needed to
inform understanding. The fourth aim was designed
to maximize stakeholder input and support dissemi-
nation activities to scientists, policy makers and the
public in ways that promote transformative action.

In this review we summarize the SALURBAL
approach to regionally engaged collaborative research
and summarize select findings derived from the first
aim of the study. We also describe challenges we have
faced and identify opportunities for the future.

Methods

The SALURBAL Project, coordinated by the Drexel
University Urban Health Collaborative, has engaged
11 institutions in Latin America based in 7 different
countries, with one of them representing 5 countries
in Central America, as well as two US partners [2].
An Executive Committee meets regularly to review
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progress and set directions. A monthly team meet-
ing including all investigators and trainees across all
institutions provides regular updates and shares works
in progress. The work in support of the first SALUR-
BAL Aim (the focus of this paper) was organized via
a series of Cores and Working groups (Table 1). As of
2023 the team included more than 200 members who
regularly participate in team meetings and engage in
SALURBAL activities, and 102 members who are
supported by the study in various ways. The SALUR-
BAL network evolved over time expanding across dis-
ciplines, sectors, and geography [3].

A Flexible Data Resource to Support Urban Health
Research Across the Region

A first step in the SALURBAL collaborative pro-
cess was the creation of a data infrastructure that
would allow the characterization of cities at various
geographic levels, over time, and across multiple
domains. The SALURBAL cities encompassed all
urban agglomerations of 100,000 people or more in
2010 in 11 participating countries (Argentina, Bra-
zil, Chile, Colombia, Costa Rica, El Salvador, Gua-
temala, Mexico, Nicaragua, Panama, Peru). SALUR-
BAL cities were identified by combining information
from multiple data sources, [4] and operationalized in
various standardized ways [4] [5].

Data domains of interest were defined a priori.
Cross-country teams oversaw the compilation and har-
monization of data using multiple sources and in close
collaboration with regional partners (Table 2). Data
were linked using a standardized set of geographic def-
initions, as well as indicators for time (year, month and
even day when available). Issues of data quality and
limitations in coverage or comparability were high-
lighted in data documentation. A number of steps were
used to improve data [6-9]. Select data challenges and
how they were addressed are shown in Table 3.

These efforts led to the creation of a unique data
resource spanning multiple years, and across various
geographic definitions encompassing all 371 cities.
This data resource and associated metadata followed
FAIR principles of findability, accessibility, interoper-
ability, and reusability[10]. All data that can be made
publicly available is made available on the SALURBAL
Portal which also contains some data visualizations and
various products SALURBAL has created [5].
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Table 1 Collaborative groups related to Aim 1 in SALURBAL

Objective

Type Group

Support Cores ~ Data and Methods Core
Physical and Built Environment Core
Social Environment Core

Working groups Maternal and child health

COVID-1Y/infectious diseases

Climate change

Food Environment

Residential segregation and racial inequities

Gender

Parks and health

Analysis groups Life Events

Survey Analysis

Small area analyses

Oversee data compilation and harmonization of health (vital statistics
and survey) and census data, linkages to environmental data, create
documentation and datasets, support analyses.

Lead identification, and creation of physical and built environment
data, support the development of research questions and analyses
using this data.

Lead identification, and creation of social environment data, support
the development of research questions and analyses using this data.

Provide a forum for development of research questions, discussions
of findings, and identification of additional collaborative opportuni-
ties involving infant mortality, birth rates, and perinatal outcomes.

Support compilation and enhancement of infectious disease data,
including COVID-19. Develop research questions and discuss find-
ings and analytical approaches.

Provide a forum for exploration of climate data and discussion of
climate change questions relevant to SALURBAL.

Provide a forum for development of research questions, discussions
of findings, and identification of additional collaborative opportuni-
ties involving diet and food environment. Support harmonization of
dietary data.

Provide a forum for development of research questions, discussions
of findings, and identification of additional collaborative opportuni-
ties involving racial inequities and segregation. Support creation of
segregation measures.

Provide a forum for development of research questions, discussions
of findings, and identification of additional collaborative opportuni-
ties involving gender inequities.

Support the creation, analysis and interpretation of measures of
access to parks in SALURBAL.

Support and coordinate analyses using vital statistics data (mortality,
births) via works in progress presentations and consultation follow
up as needed.

Support and coordinate analyses of survey data using via works in
progress presentations and consultation follow up as needed.

Support estimation and analyses of outcomes for small areas (eg
neighborhoods) within cities. Advance papers involving small area
analyses.

A Collaborative Scientific Process: the SALURBAL
Approach

To support collaboration while ensuring productiv-
ity and quality, SALURBAL created a collabora-
tive process for the production and dissemination of
scientific findings (Fig. 1). Key elements included
(1) a clear publications and presentations policy
with guidelines for authorship and collaboration;
(2) internal peer review of all manuscript propos-
als and final manuscripts coordinated and managed
by a Publications and Presentations Committee; (3)

creation of working groups around thematic topics
to support analyses and interpretation; (4) delivery
of analysis workshops and consultations as well as
training and support of local analysts guided by a
study Data and Methods Core; (5) review of full
manuscripts and scientific presentations before sub-
mission by SALURBAL reviewers with opportunity
for revision; and (6) oversight by the study execu-
tive committee to ensure that priority analyses were
advancing. A dedicated dissemination team sup-
ported communicating findings via briefs, webinars
and media outreach [11].

@ Springer
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Results

We summarize key study findings to date across sev-
eral broad research areas related to SALURBAL’s aim
1 (for details see Supplement Table 1). Results related
to SALURBALS policy evaluation aim (aim2)[12-18]
and systems aim (aim 3)[19-21] can be found else-
where. A full list of SALURBAL Publications is at
https://data.lacurbanhealth.org/products/catalog.

Associations of Urban Environments with Life
Expectancy and Cause of Death

Life expectancy and causes of death vary significantly
across cities in the region, even among cities
in the same country

SALURBAL characterized life expectancy (LE) for
all SALURBAL cities [6, 22]. We found significant
heterogeneity in LE at birth across 363 cities in 9
countries [range 8 years for women (74.4-82.7) and
14 years for men (63.5-77.4)] [6]. This heterogeneity
was present not only across countries but also within
countries: differences in LE across cities within coun-
tries were sometimes as large as 7-10 years. The pro-
portions of deaths from specific causes also varied
across cities: some causes of death (unintentional and
violent injuries) showed large variation across cities
within countries, whereas other causes of death (com-
municable, maternal, neonatal and nutritional, cancer,
cardiovascular disease and other noncommunicable
diseases) varied substantially across cities between
countries [6].

Life Expectancy Also Varies Substantially Within
Cities

The exploration of within city differences in health
in LMIC remains rare. SALURBAL documented
important differences in LE across administrative
areas within cities (municipios, comunas or departa-
mentos,) in 6 large cities of the region. Spatial differ-
ences in life expectancy at birth within cities (defined
as differences between the 90th and the 10th percen-
tile of LE) ranged from 9.8 and 11.2 years in men
and women, respectively in Panama City, Panama
to 3.9 and 3.0 years in San José, Costa Rica [22].
Analyses investigating even smaller areas (akin to
neighborhoods) using spatial Bayesian approaches to

@ Springer

accommodate sparse data also found important het-
erogeneity even within the subcity units [23] [24].

City Size has no Unique Relation to Mortality

In contrast to results for 376 cities in the United
States in which all-cause mortality is lower in larger
than in smaller cities, we found no clear relation
between city population size and all-cause mortality
in 366 SALURBAL cities [25]. However, associa-
tions differed by causes of death. Deaths from cancer,
other noncommunicable diseases, and communicable,
maternal, neonatal, and nutritional conditions were
unrelated to city size in Latin American cities. In
contrast, rates of nonviolent injuries, including road
traffic deaths and suicides, were lower in larger cities
while homicide rates and mortality rates due to sexu-
ally transmitted infections, HIV/AIDs, and tubercu-
losis were generally (although not always) higher in
larger cities.

Social and Economic Conditions are Associated
with Life Expectancy and Cause-Specific Mortality
at Multiple Geographic Levels

Differences in city social conditions were linked
to differences in life expectancy across cities: a one
standard deviation higher social environment index
(SEI, reflecting higher population educational attain-
ment, water and sewage access and less overcrowd-
ing) was associated with a 0.78 and 0.48-year longer
life expectancy in men and women, respectively [6].
In addition, a higher SEI was linked to a lower pro-
portion of deaths from communicable, maternal, neo-
natal and nutritional deaths but a higher proportion of
deaths from cancer, cardiovascular disease and other
noncommunicable diseases [6]. Better city socio-
economic conditions were also associated with lower
amenable mortality[26], lower infant mortality [27],
lower road traffic mortality[28], lower homicides
among youth [29], and lower COVID mortality [30].
Socioeconomic conditions are also associated
with life expectancy differences across subcity areas
(eg municipios) within cities, although the strength
of the association differed by city (difference in LE
comparing 90th to 10th percentile of area education
ranged from 8-11.8 years in Santiago and Panama
City to 0.6-0.7 years in San Jose) [22]. Analyses of
even smaller areas (neighborhoods) also showed
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Study priorities
Investigator identified
interests by Executive
Committee
DEVELOPMENT FEEDBACK AND CAPACITY BUILDING

Lead author develops research
question, drafts manuscript proposal

4-- group provides input
Proposal review by P&P Committee

* 4-- Reviewers* (2-3) provide input

Approval with recommendations

or request revision e Writing group provides input

Lead author and team conduct analyses
and present to working groups

* <
Lead author and team draft paper

4-- Writing group provides input

Manuscript review by P&P Committee

VD

Reviewers provide input

Multi-team and multidisciplinary writing

P Analysis working groups provide input
Consultation with Data and Methods Core

DISSEMINATION

Communications
priority level
determined based on
relevance and timing of
findings &

Tier 1

Media outreach, multilingual
press releases

Repackaging in blogs, briefs,
infographics

Tier 2
Additional dissemination of results via social media
and targeted outreach to local partners

>

N

Tier 3
Generalized distribution to project team and network partners

Approval with recommendations
Y or request for revision —-> Journal submission, external review

—

Full text available on project website

P&P Committee: Publications and Presentations Committee. *Reviewers are SALURBAL team members, ranging from senior investigators to junior trainees. SALURBAL offered a series
of workshops on manuscript development and on providing effective feedback as part of the P&P Committee’s capacity building activities.

Fig.1 Overview of SALURBAL publication development, review, and dissemination process

associations of higher area SES with longer life
expectancy [8, 24] and with less excess mortality
from COVID [31, 32].

Cause-Specific Death Rates are Linked
to Policy-Relevant Features of Urban Built
and Social Environments

Based on hypothesized causal mechanisms and
using detailed data on city-level natural, physical
and social environments, SALURBAL researchers
explored the association of city and neighborhood
environmental features with specific causes of death.
Road-traffic mortality was higher in cities where
urban development was more isolated but lower in
cities with higher population density, higher gross
domestic product per capita, higher intersection
density, and in cities with mass transit [28]. Higher
homicide rates among youth and young adults were
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associated with lower subcity education, lower city
GDP, greater isolation of urban development and
higher city Gini coefficient [29]. Higher popula-
tion growth, better living conditions, better service
provision, presence of mass transit, and greater
women’s empowerment were associated with lower
infant mortality [27] [33] [34].

SALURBAL has begun to leverage the longitu-
dinal data compiled by the study. Total annual mor-
tality as well as several cause-specific rates (cardio-
vascular, cancer, diabetes, respiratory infections, and
road traffic injuries) were found to be procyclical
(they increase during periods of economic expan-
sions), whereas homicides are countercyclical (they
decrease during periods of economic growth) [35].
Using monthly mortality data, SALURBAL research-
ers found that increases in monthly PM, 5 levels are
associated with increases in cardiovascular and res-
piratory mortality [36].
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Associations of Urban Environments with Health and
Health Risk Factors

Individual-Level Inequities in Health Risk Factors
are Pervasive But not Invariant and Differ by Gender
and Levels Socioeconomic Development

Analyses of harmonized survey data across hundreds
of cities found that self-reported diabetes, measured
obesity and self-reported hypertension are strongly
and inversely associated with education in women
[37-39]. However, associations in men were more
variable and sometimes opposite in direction to those
observed in women. For example, in men associa-
tions of individual-level education with diabetes were
inverse (albeit weaker than in women) in Argentina,
Brazil, Colombia, Chile, and Mexico, yet, they were
positive in Peru, Panama, and El Salvador, and gen-
erally became more inverse as city socioeconomic
development (indexed by water access, sanitation,
overcrowding and education) improved [37]. A simi-
lar pattern was observed for obesity and hypertension
in men [38] [39]. These findings showing heteroge-
neity in socioeconomic patterning by gender and
broader socioeconomic city context are similar to
findings previously reported for countries across the
world[40].

An important yet understudied dimension of health
inequities In Latin America is the presence of health
inequities across racialized groups. An analysis of
over 35,000 adults in the 27 state capitals of Brazil
found substantial racial disparities in self-rated health
and larger disparities in more segregated cities than in
less segregated cities for both income and race seg-
regation [41]. In partnership with the Ubuntu Center
on Racism, Global Movements and Population Health
Equity, SALURBAL conducted an assessment of
available data on race and ethnicity in the region and
made recommendations for improvement [42].

Urban Environments are Related to Measures
of Self-Reported Health and Mental Health

Better social conditions and services at the subcity
level (a services score indicating access to water and
sanitation) and at the city-level (a summary score of
services, crowding and education as well as higher
GDP) were associated with lower odds of poor self-
reported health. [43] [44] Mental health was also

found to be associated with city features: in 84 Mexi-
can cities, the presence of more greenspace was asso-
ciated with lower odds of depressive symptoms [45].
In analyses of 11 cities, longer commuting, experi-
ence of traffic delays, commuting by personal vehicle,
and worse access to transit were associated with more
depressive symptoms [46].

Urban Built Environment Features are Related
Non-Communicable Disease Risk Factors
but Associations are Heterogeneous

Work conducted primarily in high income coun-
tries has hypothesized that urban features that signal
greater “walkability” can promote walking in daily
life and consequently impact physical activity related
conditions such as obesity, diabetes, and hyperten-
sion. Little research has explored these associations
in cities of LMIC. We investigated these associa-
tions using over 90,000 survey responses from over
200 cities in 8—10 countries. As hypothesized, living
in subcity areas with higher population density was
associated with lower rates of diabetes[47] and lower
rates of hypertension [48]. Living in greener areas
was associated with lower prevalence of BMI, obesity
and diabetes [47] and with lower blood pressure [48].
However, contrary to expectation, living in subcity
areas with higher intersection density was associated
with higher body mass index, obesity, diabetes and
hypertension [47, 48]. Findings for city fragmenta-
tion were mixed: living in cities where development
is more fragmented was associated with higher rates
of hypertension [48] but with lower BMI and obe-
sity [47]. It is possible that some of these metrics
(eg intersection density and fragmentation) are con-
founded by other factors or simply are not as impor-
tant as predictors of physical activity in cities were a
significant amount of the population already walks by
necessity as part of their commute [49]. These results
highlight the importance of examining these relation-
ships in various settings.

Taking advantage of rich local data, SALURBAL
examined impacts of the food environment on health
risk factors in Mexico. Larger increases in the density
of fruit and vegetable stores over time were associ-
ated with declines or slower increases in BMI over
time among children [50]. We also found higher odds
of diabetes and higher blood pressure in adults living
in municipalities where fruits and vegetable stores
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had decreased, or where convenience stores or super-
markets had increased over time [51] [52].

Many Latin American cities are characterized by
high levels of traffic congestion. We found that travel
time and travel delay were both associated with lower
odds of frequent vegetable consumption. In addition,
longer travel delay time was associated with more
frequent consumption of sugar sweetened bever-
ages [53]. However we found no association between
city-level travel time an odds of obesity or diabetes,
perhaps because it is difficult to isolate the impact of
travel from the many other lifecourse factors influ-
encing risks of obesity and diabetes in these contexts
[54].

Urban Policies are Associated with Heterogeneous
Urban Environments

SALURBAL used finite mixture modeling to iden-
tify city profiles based on landscape and street
design metrics. We identified four profiles for land-
scape and four for the street design domain [55].
We investigated whether certain city landscape pro-
files were more likely to show positive or negative
health and environmental co-benefits. Cities with
the scattered pixels profile (representing low frag-
mentation, high isolation, and more compact devel-
opment) were more likely than other city profiles to
have positive co-benefits. In contrast, the contigu-
ous large inkblot cities (higher fragmentation and
complex shape, and often very large) were the least
likely to be in the positive co-benefits class [56].
These results highlight the complex ways in which
urban form can be linked to health and environmen-
tal co-benefits.

SALURBAL also developed an extensive charac-
terization of green space and parks [57]. [58] Most
SALURBAL cities experienced increases in green-
ness over time but cities with higher SES experienced
larger increases in greenness [59]. There was some
evidence that less greenness was associated with
faster warming over time and that recent greening
may lessen warming [60].

SALURBAL analyses described transportation-
related features of Latin American cities. In an analy-
sis of 300 cities we found a that the average car rate
(number of passenger vehicles per 1000 inhabitants)
increased by 30% between 2010 and 2015 (from
210.2 cars per 1000 inhabitants in 2010 to 273.3 care
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per 1000 inhabitants in 2015). Development frag-
mentation, urban form complexity and circuity of the
street network were associated with higher motori-
zation rates, whereas higher population density was
associated with less pronounced increases in motori-
zation over time [61]. We also found that despite
increases in motorization, walking remains a major
mode of transportation in Latin American cities [62],
often driven by necessity, highlighting the need to
make public transportation both accessible and safe to
reduce excessive walking times while still promoting
physical activity. We also examined population levels
and trends in cycling. Persons with higher SES had
lower odds of using bicycles but odds of bicycle use
have increased over time, especially among high SES
populations [63] emphasizing the need for policies to
increase active travel to focus across social groups.

SALURBAL also characterized levels and driv-
ers of air pollution in cities of the region. In analyses
of PM2.5 levels across 366 cities[64] we found that
about 172 million or 58% of the population lived in
areas with air pollution levels above the then defined
WHO-AQG of 10 pg/m® annual average. Larger cit-
ies, cities with higher GDP, higher motorization rate
and higher congestion tended to have higher PM, .
Cities with higher population density and with mass
transit had lower levels of PM, 5. At the sub-city level,
higher intersection density was associated with higher
PM, s and more green space was associated with
lower PM, 5 [64]. We also found that 85% of residents
lived in neighborhoods with ambient annual NO,
above WHO guidelines [65]. At the city level, higher
vehicle congestion, population size, and population
density were associated with higher ambient NO,
whereas higher neighborhood-level greenness were
associated with lower ambient NO,. These results for
two important pollutants highlight the potential role
of urban policies in reducing exposures.

Climate Change as an Emerging Health Threat in
Urban Areas of the Region

In an analysis of 326 cities we found that a substan-
tial proportion of deaths is attributable to non-optimal
ambient temperatures and that marginal increases in
observed hot temperatures are associated with steep
increases in mortality risk with stronger associations
observed in older persons [7]. We also found that
higher temperatures during gestation (especially



Urban Environments, Health, and Environmental Sustainability: Findings From the Salurbal Study 1097

during months 7-9) were associated with lower birth-
weight. [66] Greater greenness was found to provide
modest protection against heat-related mortality par-
ticularly in arid climate zones [67].

Discussion

SALURBAL Aim 1 analyses have yielded several
significant findings. First, Latin American cities and
neighborhoods within them reveal significant het-
erogeneity in health. Second, socioeconomic ineq-
uities across cities as well as across neighborhoods
within cities are important predictors of differences in
health across and within cities. Third, individual-level
inequities in health are substantial but differ by gender
and inverse associations of individual level SES with
health emerge or become stronger as city or coun-
try socioeconomic development increases. Fourth,
policy relevant city features including features of the
built and transportation environment amenable to
urban planning policies and social factors amenable
to social and economic policy impact specific health
outcomes, and also impact environmental exposures
(such as air pollution levels) that have been shown to
have significant health effects. These sets of findings
highlight significant ways in which urban policies can
impact health and health equity in cities of LMICs.

The SALURBAL experience has shown that a
large collaborative, multicountry partnership can be
simultaneously participatory, scientifically rigor-
ous and productive, and promote meaningful local
engagement and regional capacity building. The
SALURBAL project has published 137 papers in
peer-reviewed journals to date, 58% of them led by
investigators from the region and 88% led by junior/
new investigators. SALURBAL facilitated the crea-
tion of a team and governance structure that mean-
ingfully engaged local teams, understood local chal-
lenges, and leveraged the infrastructure and resources
available in high income countries (in this case in
the US) in direct support of the regional collabora-
tion. The breadth of SALURBAL allowed the study
to be goal and product oriented and yet flexible and
opportunistic.

SALURBAL has been extraordinarily impactful
in at least two ways. First, the study has generated a
comprehensive set of findings describing levels and
variations in urban health across the region with a

focus on inequities. It illustrated how country and
city level factors interact with individual-level factors
(such as education) in shaping inequities, highlight-
ing the impact of city social and economic policies. It
has also documented how a range of policy amenable
factors (including features of social, natural and built
environments) relate to health and could therefore be
leveraged via multisectoral policies to improve health.
Second, through its data compilation/harmonization
and through its collaborative approach to paper writ-
ing it has built capacity in data and analysis, scientific
writing and dissemination, and meaningful multi-
country collaboration across the region, in ways that
can translate to other scientific questions.

Two key strategies contributed to SALURBAL’s
success in achieving its first aim. The first key strat-
egy was the creation of a data resource that was com-
prehensive in its geographic and temporal span and in
the domains encompassed and yet flexible, allowing
investigators to slot in different types of data accord-
ing to availability. In compiling this data resource
SALURBAL used a number of strategies and inte-
grated a variety of sources in an opportunistic man-
ner including (1) data that was available in a stand-
ardized manner across all countries and that could
be processed in a systematic way to obtain measures
for areas of various size (eg temperature and air pol-
Iution data, see Table 2); (2) data that was routinely
collected by government agencies but that could
be harmonized relatively easily using standardized
approaches such as those adopted by prior interna-
tional collaborations such as the Integrated Public
Use MicroData Series (IPUMS) or other published
global analyses of mortality data (census data and
vital statistics) [6, 28]; and (3) data from surveys con-
ducted by national agencies for surveillance or other
purposes that were often quite different in survey
questions and in sampling approaches but for which
some harmonization (or harmonization across some
countries) was possible [9]. A key lesson was that
with time and resources, including strong engagement
from countries in the leadership and implementation
of the project, it is feasible to compile and process
existing data from LMIC in ways that allow compara-
tive analyses.

A second strategy fundamental to the success of
SALURBAL Aim 1 was the creation of an organi-
zational structure and a set of systems and processes
that facilitated collaboration and scientific rigor,
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including formal and informal supports for applied
capacity building. This required substantial invest-
ment of time and effort in developing, communicat-
ing and implementing clear processes and guidelines
for collaboration, regular meetings of multiple groups
engaging partners across the region, a robust lead-
ership team to oversee, guide and troubleshoot, and
communication and outreach strategies to facilitate
engagement of a very diverse group across multiple
countries with varying levels of expertise and experi-
ence. The SALURBAL experience shows that mean-
ingful multicountry research that fully engages and
builds capacity in institutions from LMIC is feasible
if appropriate governance and collaborative and sup-
port systems are put in place.

The study also faced a number of challenges. A
first challenge was the definition of “cities”. Recog-
nizing that there is no unique way to define cities,
SALURBAL adopted a practical approach initially
driven by data availability, but also created alternative
more precise definitions based on built up areas [4].
However not all of the city definitions could be linked
to available health data and the ones that could often
include some areas that were not built up. In addi-
tion some of the definitions were not directly aligned
with political responsibility or spanned more than one
political jurisdiction (eg a city core and surrounding
urbanized areas). Thus in operationalizing “cities”
SALURBAL needed to balance theoretical relevance
(eg using the broader urban agglomeration because of
the interconnected nature of its various components),
practicalities related to data linkage (some theoreti-
cally relevant definitions could not be linked to health
data), and political relevance (direct implications for
policy).

A second challenge was heterogeneity in data
availability and quality. SALURBAL took a flex-
ible approach to data compilation, incorporating as
much data as possible (as long as it met basic qual-
ity requirements) but also noting quality issues and
caveats in documentation. A range of strategies were
deployed to address data challenges that emerged
(Table 3). The team built many partnerships with
local governmental data agencies to access official
data, expand capacity to use the data and improve the
data. SALURBAL also issued briefs on data avail-
ability and quality [68], improved data using state of
the art methods [6] and also highlighted important
data gaps [42]. The study faced challenges related to
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data access and the absence of a tradition of public
data sharing. In many cases this was overcome thanks
to the initiative of local SALURBAL team members,
the development of flexible data use agreements that
were used to accommodate agency requirements
whenever possible, and the development of partner-
ships with local agencies including the return of pro-
cessed data and the invitation to engage in workshops
or other activities hosted by SALURBAL. In many
cases geographic identifiers smaller than SALUR-
BAL subcities were not available. SALURBAL was
able to directly support additional georeferencing
thus providing a service to agencies that would subse-
quently share data with SALURBAL. A complex set
of Data Use Agreements were required to implement
a range of agreements that varied by data sources
and by country, and even over time. By using what
is available and encouraging cross-country compari-
sons, SALURBAL aimed to make visible what can
actually be done with existing data and highlight
why having additional accessible high quality data is
important.

A third challenge was variability in the research
experience of the team. SALURBAL purposefully
engaged a wide range of researchers and trainees
across the region and both formal and informal capac-
ity building was embedded into all activities from
leadership, to data processing, to paper writing to
dissemination and outreach. This sometimes meant
that publications required more time for completion.
The study promoted a decentralized and bottom-
up approach to identification of research questions
while also ensuring that key questions were addressed
via guidance on priority papers by the study execu-
tive committee. As a result, SALURBAL produced
a range of scientific publications some more directly
aligned with its original goals and others more tan-
gential to those goals but also important as they
reflected the priorities and interests of the broader
research team. Recognizing the importance of dis-
seminating the work SALURBAL has also pub-
lished in a wide range of journals, including regional
journals.

A fourth challenge was related to the generation
of timely evidence relevant to local action. Compil-
ing, harmonizing and analyzing data by a collabora-
tive team takes time. SALURBAL addressed this
challenge by generating descriptive information
as quickly as possible and by also initially focusing
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on reviewing and disseminating what was already
known. [69] [70] A related challenge was balanc-
ing results generalizable to Latin American cities as
a whole (and derived from an analysis of all cities,
a big strength of SALURBAL) with locally-specific
analyses that may be more motivating to local policy
makers. SALURBAL embraced both the generation
of evidence that is relevant across cities (e.g. [6, 28].)
as well as country and even city specific analyses
(e..g [24, 52]).

A project of this breadth and level of regional
engagement requires significant resources. Wellcome
Trust funding allowed us to establish a critical coor-
dination infrastructure and data resource, support
investigators and staff across the region, engage in
capacity-strengthening, and invest in dissemination
and outreach efforts. The funding also allowed us to
be flexible, strategic and opportunistic. Institutions
involved in the project provided cost sharing in vari-
ous ways. We were also able to obtain ancillary fund-
ing from other sources (regional, US and global) to
support extensions of the project. Most importantly,
the culture of collaboration firmly grounded in the
region, with multiple opportunities for exchange (in
person and remotely) and a commitment to overcom-
ing obstacles and “making the impossible possible”
was fundamental to the project’s success.

SALURBAL has made remarkable progress but
there is more to do. There are significant opportuni-
ties to expand use of the data resource by conducting
longitudinal analyses, spatially explicit within city
analyses, and policy evaluation. The growing aging
populations of LMICs will need to receive increasing
attention in urban health studies. The collaborative
platform created by SALURBAL can be leveraged
to support additional capacity building and increase
the diversity of the team by deliberately engaging
and supporting investigators from groups underrep-
resented in the research teams. SALURBAL is also
working to enhance the utility of data and findings for
policy making by developing new dissemination tools
such as city profiles and interactive and dynamic ways
to share findings. New funding will also allow a cli-
mate focused SALURBBAL (SALURBAL-Climate)
to focus on quantifying climate change health impacts
and identifying effective mitigation and adaptation
policies in cities of the region.

Lastly it is critical to continue to build capacity
across institutions of the region not only in conducting

and disseminating research but also in coordinating
and leading large regional partnerships of this type.
SALURBAL has shown the immense value of south-
south collaborations in strengthening local capacity,
while also highlighting how the resources and exper-
tise in high income countries can be leveraged to sup-
port the goal of meaningful regional engagement that
is not extractive. Ensuring long term sustainability of
the platform and collaborative approach with increas-
ing leadership by institutions in the region is the next
major challenge for SALURBAL.

Acknowledgements The Salud Urbana en América Latina
(SALURBAL)/ Urban Health in Latin America project is
funded by the Wellcome Trust [205177/Z/16/Z]. For the pur-
pose of open access, the author has applied a CC-BY pub-
lic copyright license to any Author Accepted Manuscript ver-
sion arising from this submission.

SALURBAL acknowledges the contributions of many dif-
ferent agencies in generating, processing, facilitating access
to data or assisting with other aspects of the project. Please
visit https://drexel.edu/lac/data-evidence for a complete list of
data sources. The findings of this study and their interpreta-
tion are the responsibility of the authors and do not represent
the views or interpretations of the institutions or groups that
compiled, collected, or provided the data. The use of data from
these institutions does not claim or imply that they have partici-
pated in, approved, endorsed, or otherwise supported the devel-
opment of this publication. They are not liable for any errors,
omissions or other defect or for any actions taken in reliance
thereon.”

Funding Wellcome  Trust,205177/Z/16/Z,Ana  Victoria

Diez-Roux

Data Availability Data is available at https://data.lacurbanhe
alth.org/.

Open Access This article is licensed under a Creative Com-
mons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Crea-
tive Commons licence, and indicate if changes were made. The
images or other third party material in this article are included
in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your
intended use is not permitted by statutory regulation or exceeds
the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit
http://creativecommons.org/licenses/by/4.0/.

@ Springer


https://drexel.edu/lac/data-evidence
https://data.lacurbanhealth.org/
https://data.lacurbanhealth.org/
http://creativecommons.org/licenses/by/4.0/

1100

Diez Roux et al

References

10.

11.

13.

14.

15.

. United Nations, Department of Economic and Social

Affairs, Population Division. The World’s Cities in
2018—Data Booklet (ST/ESA/ SER.A/417). 2018.

. Diez Roux AV, Slesinski SC, Alazraqui M, et al.

A Novel International Partnership for Action-
able Evidence on Urban Health in Latin America:
1AC-Urban Health and SALURBAL. Global Chall.
2019;3(4):1800013-1800013.

. Baquero S, Montes F, Stankov I, et al. Assessing cohe-

sion and diversity in the collaboration network of the
SALURBAL project. Sci Rep. 2023;13(1):1-13.

. Quistberg DA, Diez Roux AV, Bilal U, et al. Building a

Data Platform for Cross-Country Urban Health Studies:
the SALURBAL Study. J Urban Health. 2019;96(2):311.

. SALURBAL. SALURBAL Portal. (n.d.). Available at:

https://data.lacurbanhealth.org/. Accessed 1 Nov 2024.

. Bilal U, Hessel P, Perez-Ferrer C, et al. Life expectancy

and mortality profiles are highly heterogeneous in 363
cities of Latin America: the SALURBAL project. Nat
Med. 2021;2021(27):463-70.

. Kephart JL, Sanchez BN, Moore J, et al. City-level

impact of extreme temperatures and mortality in Latin
America. Nat Med. 2022;28(8):1700-5.

. Rodriguez Lopez S, Tumas N, Bilal U, et al. Intraur-

ban socioeconomic inequalities in life expectancy:
a population-based cross-sectional analysis in the
city of Coérdoba, Argentina (2015-2018). BMJ Open.
2022;12(9):e061277.

. Moore K, Lazo M, Ortigiza A, et al. Data resource

profile: Harmonized health survey data for 240 cities
across 11 countries in Latin America: the SALURBAL
Project. 1JE. (in press).

Wilkinson MD, Dumontier M, Aalbersberg 1J, et al.
The FAIR Guiding Principles for scientific data man-
agement and stewardship. Sci Data. 2016;3(1):160018.
Slesinski SC, Indvik K, Barrientos-Gutierrez T, et al.
Research Translation to Promote Urban Health in
Latin America: The SALURBAL Experience. J Urban
Health. 2024;2024:1-18.

. Morales-Betancourt R, Wilches-Mogollon MA, Sarm-

iento OL, et al. Commuter’s personal exposure to air
pollutants after the implementation of a cable car for
public transport: Results of the natural experiment
TrUST. Sci Total Environ. 2023;865:160880-160880.
Baldovino-Chiquillo L, Sarmiento OL, O’Donovan G,
et al. Effects of an urban cable car intervention on phys-
ical activity: the TrUST natural experiment in Bogota.
Colomb Lancet Glob Health. 2023;11(8):€1290-300.
Baeza F, Vives Vergara A, Gonzéalez F, et al. The
Regeneraciéon Urbana, Calidad de Vida y Salud -
RUCAS project: a Chilean multi-methods study to
evaluate the impact of urban regeneration on resi-
dent health and wellbeing. BMC Public Health.
2021:21(1):1-15.

Quintero Valverde C, Perez-Ferrer C, ChiasBecer-
ril L, et al. Evaluation of road safety policies and their
enforcement in Mexico City, 2015-2019: an interrupted

@ Springer

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

time-series study. Inj Preve J Int Soc Child Adolesc Inj
Prev. 2022;29(1):35-41.

Saavedra-Garcia L, Moscoso-Porras M, Diez-Canseco
F. An Experimental Study Evaluating the Influence of
Front-of-Package Warning Labels on Adolescent’s Pur-
chase Intention of Processed Food Products. Int J Envi-
ron Res Publ Health. 2022;19(3):1094.

Mullachery PH, Quistberg DA, Lazo M, et al. Evaluation
of the national sobriety checkpoints program in Mexico:
a difference-in-difference approach with variation in tim-
ing of program adoption. Inj Epidemi. 2022;9(1):32.
Guzman LA, Arellana J, Sarmiento OL. Time use deci-
sions in vulnerable urban communities when implement-
ing innovative transport alternatives. Travel Behav Soc.
2024;36:100806.

Langellier BA, Kuhlberg JA, Ballard EA, et al. Using
community-based system dynamics modeling to
understand the complex systems that influence health
in cities: The SALURBAL study. Health Place.
2019;60:102215-102215.

Langellier BA, Stankov I, Hammond RA, et al. Potential
impacts of policies to reduce purchasing of ultra-pro-
cessed foods in Mexico at different stages of the social
transition: an agent-based modelling approach. Public
Health Nutr. 2022;25(6):1711-9.

Stankov I, Meisel JD, Sarmiento OL, et al. Uncovering
physical activity trade-offs in transportation policy: A
spatial agent-based model of Bogota, Colombia. Int J
Behav Nutr Phys Act. 2024;21(1):54.

Bilal U, Alazraqui M, Caiaffa WT, et al. Inequalities in
life expectancy in six large Latin American cities from
the SALURBAL study: an ecological analysis. Lancet
Planet Health. 2019;3(12):¢503-10.

Rodriguez Lopez S, Bilal U, Ortigoza AF, Diez-Roux
AV. Educational inequalities, urbanicity and levels of
non-communicable diseases risk factors: evaluating
trends in Argentina (2005-2013). BMC Public Health.
2021;21(1):1-12.

Trotta A, Bilal U, Acharya B, et al. Spatial Inequities in
Life Expectancy in Small Areas of Buenos Aires Argen-
tina 2015-2017. J Urban Health. 2023;100(3):577-90.
Bilal U, de Castro CP, Alfaro T, et al. Scaling of mortal-
ity in 742 metropolitan areas of the Americas. Sci Adv.
2021;7(50):1-13.

Mullachery PH, Rodriguez DA, Miranda JJ, et al. Mor-
tality amenable to healthcare in Latin American cities: a
cross-sectional study examining between-country varia-
tion in amenable mortality and the role of urban metrics.
Int J Epidemiol. 2022;51(1):303-13.

Ortigoza AF, Tapia Granados JA, Miranda JJ, et al. Char-
acterising variability and predictors of infant mortality in
urban settings: findings from 286 Latin American cities.
J Epidemiol Community Health. 2021;75(3):264-70.
Quistberg DA, Hessel P, Rodriguez DA, et al. Urban
landscape and street-design factors associated with road-
traffic mortality in Latin America between 2010 and
2016 (SALURBAL): an ecological study. Lancet Planet
Health. 2022;6(2):e122-31.

de Lima Friche AA, Silva UM, Bilal U, et al. Vari-
ation in youth and young adult homicide rates and
their association with city characteristics in Latin


https://data.lacurbanhealth.org/

Urban Environments, Health, and Environmental Sustainability: Findings From the Salurbal Study

1101

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

America: the SALURBAL study. Lancet Reg health Am.
2023;20:100476-100476.

de Sousa Filho JF, Silva UM, Lima LL, et al. Asso-
ciation of urban inequality and income segrega-
tion with COVID-19 mortality in Brazil. PLoS ONE.
2022;17(11):e0277441.

Alfaro T, Martinez-Folgar K, Vives A, Bilal U. Excess
Mortality during the COVID-19 Pandemic in Cities of
Chile: Magnitude Inequalities and Urban Determinants.
J Urban Health. 2022;99:0123456789.

Perner MS, Trotta A, Bilal U, et al. Social inequali-
ties and COVID-19 mortality between neighborhoods
of Bariloche city, Argentina. Int J Equity Health.
2023;22(1):1-11.

Ortigoza A, Braverman A, Hessel P, et al. Women’s
empowerment and infant mortality in Latin America: evi-
dence from 286 cities. Cities Health. 2021;00(00):1-9.
Hessel P, Jaramillo MJG, Rasella D, Duran AC, Sarm-
iento OL. Increases in women’s political representation
associated with reductions in child mortality in Brazil.
Health Aff. 2020;39(7):1166-1166.

Leveau CM, Tapia Granados JA, Dos Santos MI, Cas-
tillo-Riquelme M, Alazraqui M. Are Wealthier Times
Healthier in Cities? Economic Fluctuations and Mortal-
ity in Urban Areas of Latin America. Int J Public Health.
2021;66:1-9.

Gouveia N, Rodriguez-Hernandez JL, Kephart JL, et al.
Short-term associations between fine particulate air
pollution and cardiovascular and respiratory mortal-
ity in 337 cities in Latin America. Sci Total Environ.
2024;10(920):171073.

Braverman-Bronstein A, Hessel P, Gonzalez-Uribe C,
et al. Association of education level with diabetes prev-
alence in Latin American cities and its modification by
city social environment. J Epidemiol Community Health.
2021;75(9):874-80.

Mazariegos M, Auchincloss AH, Braverman-Bronstein
A, et al. Educational inequalities in obesity: a multilevel
analysis of survey data from cities in Latin America.
Public Health Nutr. 2022;25(7):1790-8.

Coelho DM, de Souza Andrade AC, Silva UM, et al.
Gender differences in the association of individual
and contextual socioeconomic status with hyperten-
sion in 230 Latin American cities from the SALUR-
BAL study: a multilevel analysis. BMC Public Health.
2023;23(1):1-11.

Cohen AK, Rai M, Rehkopf DH, Abrams B. Educational
attainment and obesity: a systematic review. Obes Rev.
2013;14(12):989-1005.

Guimaraes JMN, Yamada G, Barber S, et al. Racial Ineq-
uities in Self-Rated Health Across Brazilian Cities: does
Residential Segregation Play a Role? Am J Epidemiol.
2022;191(6):1071-80.

Bashir H, Ferreira A, Ortigoza A, Carabili M, Ramos
D, Slesinski C, Goes E, Barber S. Making the invisible
visible: Race racism and health data lessons from Latin
American Countries. 2023. Available at https://drexel.
edu/lac/data-evidence/briefs/.

Teixeira Vaz C, Moraes Coelho D, Moreira Silva U,
et al. Social environment characteristics are related
to self-rated health in four Latin America countries:

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

evidence from the SALURBAL Project. Health Place.
2023;83:1353-8292.

Castillo-Riquelme M, Yamada G, Diez Roux AV, et al.
Aging and self-reported health in 114 Latin American
cities: gender and socio-economic inequalities. BMC
Public Health. 2022;22(1):1-14.

Bakhtsiyarava M, Ju Y, Moran M, et al. Associations
between urban greenspace and depressive symptoms in
Mexico’s cities using different greenspace metrics. Appl
Geogr. 2024;164:103219.

Wang X, Rodriguez DA, Sarmiento OL, Guaje O.
Commute patterns and depression: evidence from
eleven Latin American cities. J Transp Health.
2019;14:100607-100607.

Anza-Ramirez C, Lazo M, Zafra-Tanaka JH, et al.
The urban built environment and adult BMI, obesity,
and diabetes in Latin American cities. Nat Commun.
2022;13(1):1-9.

Avila-Palencia I, Rodriguez DA, Miranda JJ, et al. Asso-
ciations of Urban Environment Features with Hyperten-
sion and Blood Pressure across 230 Latin American Cit-
ies. Environ Health Perspect. 2022;130(2):1-10.

Salvo D, Jauregui A, Adlakha D, Sarmiento OL, Reis RS.
When Moving Is the Only Option: the Role of Necessity
Versus Choice for Understanding and Promoting Physi-
cal Activity in Low- and Middle-Income Countries. Annu
Rev Public Health. 2023;44:151-69.

Ramirez-Toscano Y, Pérez-Ferrer C, Bilal U, Auchin-
closs AH, Barrientos-Gutierrez T. Longitudinal associa-
tion between density of retail food stores and body mass
index in Mexican school children and adolescents. Int J
Obesity. 2003;47(5):365-74.

Pérez-Ferrer C, Auchincloss AH, Barrientos-Gutierrez T,
et al. Longitudinal changes in the retail food environment
in Mexico and their association with diabetes. Health
Place. 2020;66:102461.

Armendariz M, Pérez-Ferrer C, Basto-Abreu A, Lovasi
GS, Bilal U, Barrientos-Gutiérrez T. Changes in the
Retail Food Environment in Mexican Cities and Their
Association with Blood Pressure Outcomes. Int J Envi-
ron Res Publ Health. 2022;19(3):1353.

Guimaraes JMN, Acharya B, Moore K, et al. City-
Level Travel Time and Individual Dietary Consump-
tion in Latin American Cities: Results from the
SALURBAL Study. Int J Environ Res Publ Health.
2022;19(20):13443.

Delclos-Alié X, Rodriguez DA, Olmedo NL, et al. Is
city-level travel time by car associated with individual
obesity or diabetes in Latin American cities? Evidence
from 178 cities in the SALURBAL project. Cities.
2022;131:103899.

Sarmiento OL, Useche AF, Rodriguez DA, et al.
Built environment profiles for Latin American
urban settings: The SALURBAL study. PLoS ONE.
2021;16(10):e0257528.

Avila-Palencia I, Sanchez BN, Rodriguez DA, et al.
Health and Environmental Co-Benefits of City Urban
Form in Latin America: An Ecological Study. Sustain-
ability. 2022;14(22):14715-14715.

Ju Y, Dronova I, Delclos-Ali6 X. A 10 m resolution
urban green space map for major Latin American cities

@ Springer


https://drexel.edu/lac/data-evidence/briefs/
https://drexel.edu/lac/data-evidence/briefs/

1102

Diez Roux et al

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

from Sentinel-2 remote sensing images and OpenStreet-
Map. Sci Data. 2022;9(1):1-9.

Slovic AD, Kanai C, Marques Sales D, et al. Spatial data
collection and qualification methods for urban parks in
Brazilian capitals: an innovative roadmap. PLoS ONE.
2023;18(8):e0288515.

Ju Y, Moran M, Wang X, et al. Latin American cities
with higher socioeconomic status are greening from a
lower baseline: Evidence from the SALURBAL project.
Environ Res Lett. 2021;16(10):104052.

Ju Y, Dronova I, Rodriguez DA, Bakhtsiyarava M, Farah
I. Recent greening may curb urban warming in Latin
American cities of better economic conditions. Landsc
Urban Plan. 2023;240:104896-104896.

Delclos-Alié X, Kanai C, Soriano L, et al. Cars in Latin
America: An exploration of the urban landscape and
street network correlates of motorization in 300 cities.
Travel Behav Soc. 2023;30:192-201.

Delclos-Ali6é X, Rodriguez DA, Medina C, et al. Walking
for transportation in large Latin American cities: walk-
ing-only trips and total walking events and their sociode-
mographic correlates. Transp Rev. 2022;42(3):296-317.
Avila-Palencia I, Sarmiento OL, Gouveia N, et al.
Bicycle use in Latin American cities: changes over
time by socio-economic position. Front Sustain Cities.
2023;5:1055351-1055351.

Gouveia N, Kephart JL, Dronova I, et al. Ambient fine
particulate matter in Latin American cities: levels,
population exposure, and associated urban factors. Sci
Total Environ. 2021;772:145035-145035.

Kephart JL, Gouveia N, Rodriguez DA, et al. Ambient
nitrogen dioxide in 47 187 neighbourhoods across 326
cities in eight Latin American countries: population
exposures and associations with urban features. Lancet
Planet Health. 2023;7(12):e976-84.

Bakhtsiyarava M, Ortigoza A, Sanchez BN, et al.
Ambient temperature and term birthweight in Latin
American cities. Environ Int. 2022;167:107412.
Schinasi LH, Bakhtsiyarava M, Sanchez BN, et al.
Greenness and excess deaths from heat in 323 Latin
American cities: Do associations vary according to cli-
mate zone or green space configuration? Environ Int.
2023;180:108230-108230.

SALURBAL. SALURBAL Data Briefs. Available at:
https://drexel.edu/lac/data-evidence/data/. Accessed 1
Nov 2024.

Sarmiento OL, Siri J, Rodriguez D, Higuera-Mendieta
D, Gonzalez S, Montero S, Barrientos T, Morales R,
Mora R, Slesinski C, Diez Roux AV. Sustainable trans-
port and urban health: lessons from Latin American
cities. 2017. Available at https://drexel.edu/lac/data-
evidence/briefs/.

SALURBAL. SALURBAL Policy Briefs. Available at:
https://drexel.edu/lac/data-evidence/briefs/. Accessed 1
Nov 2024.

Santos MId, Santos GFd, Freitas A, et al. Urban
income segregation and homicides: An analysis using
Brazilian cities selected by the Salurbal project. SSM
Popul Health. 2021;14:100819.

Trejo B, Michael Y, Diez Roux AV, et al. Character-
izing the killing of girls and women in urban settings in

@ Springer

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Latin America, 2000-2019: an analysis of variability
and time trends using mortality data from vital regis-
tration systems. BMJ Public Health. 2024.

Henson RM, Mullachery PH, Sanchez-Pajaro A, et al.
Spatial Heterogeneity in Fatal Overdose Rate Trends
in Mexican Cities: 2005-2021. Am J Public Health.
2024;114(7):705-13.

Moran MR, Bilal U, Dronova I, et al. The equigenic
effect of greenness on the association between edu-
cation with life expectancy and mortality in 28 large
Latin American cities. Health Place. 2021;72:102703.
Carvajal GA, Sarmiento OL, Medaglia AL, et al.
Bicycle safety in Bogota: A seven-year analysis of
bicyclists” collisions and fatalities. Accid Anal Prev.
2020;144:105596-105596.

Bilal U, Alfaro T, Vives A. COVID-19 and the worsen-
ing of health inequities in Santiago. Chile Int J Epide-
miol. 2021;50(3):1038—40.

Braverman-Bronstein A, Vidafia-Pérez D, Ortigoza
AF, et al. Adolescent birth rates and the urban social
environment in 363 Latin American cities. BMJ Glob
Health. 2022;7(10):9737-97317.

Braverman-Bronstein A, Ortigoza AF, Vidafia-Pérez D,
et al. Gender inequality, women’s empowerment and
adolescent birth rates in 363 Latin American cities. Soc
Sci Med. 2023;317:115566-115566.
Braverman-Bronstein A, Vidafa-Pérez D, Diez Roux
AV, Pérez Ferrer C, Sanchez BN, Barrientos-Gutiérrez
T. Association of service facilities and amenities with
adolescent birth rates in Mexican cities. BMC Public
Health. 2023;23(1):1-10.

Perner MS, Ortigoza A, Trotta A, et al. Cesarean sec-
tions and social inequalities in 305 cities of Latin
America. SSM Popul Health. 2022;19:101239-101239.
Rodriguez Loépez S, Tumas N, Ortigoza A, de Lima
Friche AA, Diez-Roux AV. Urban social environment
and low birth weight in 360 Latin American cities.
BMC Public Health. 2021;21(1):1-10.

Valentino G, Ortigoza A, Rodriguez Osiac L, Doberti
T, Mullachery P, Nazzal C. Smoking Ban Law in Chile:
Impact in Newborns’ Birth Weight by Women’s Age
Groups and by City Population Density. Int J Public
Health. 2022;67:1605087.

Huynh TB, Oddo VM, Trejo B, et al. Association
between informal employment and depressive symp-
toms in 11 urban cities in Latin America. SSM Popul
Health. 2022;18:101101-101101.

Alpaugh V, Ortigoza A, Braverman Bronstein A, et al.
Association Between Household Deprivation and Liv-
ing in Informal Settlements and Incidence of Diarrhea
in Children Under 5 in Eleven Latin American Cities. J
Urban Health. 2024;101(3):629-37.

Tumas N, Rodriguez Lépez S, Bilal U, Ortigoza AF,
Diez Roux AV. Urban social determinants of non-com-
municable diseases risk factors in Argentina. Health
Place. 2022;77:102611.

Zafra-Tanaka JH, Braverman A, Anza-Ramirez C,
et al. City features related to obesity in preschool chil-
dren: a cross-sectional analysis of 159 cities in six
Latin American countries. Lancet Reg Health Am.
2023;20:100458.


https://drexel.edu/lac/data-evidence/data/
https://drexel.edu/lac/data-evidence/briefs/
https://drexel.edu/lac/data-evidence/briefs/
https://drexel.edu/lac/data-evidence/briefs/

Urban Environments, Health, and Environmental Sustainability: Findings From the Salurbal Study

1103

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Tumas N, Rodriguez Lépez S, Mazariegos M, et al.
Are Women’s Empowerment and Income Inequal-
ity Associated with Excess Weight in Latin Ameri-
can Cities? J Urban Health Bull N Y Acad Med.
2022;99(6):1091-1091.

Moran MR, Rodriguez DA, Cotinez-O’Ryan A, Miranda
1J. Park use, perceived park proximity, and neighborhood
characteristics: evidence from 11 cities in Latin America.
Cities. 2019;2020(105):102817.

Cunha MdCM, Ju Y, Morais MHF, et al. Disentangling
associations between vegetation greenness and dengue in
a Latin American city: Findings and challenges. Landsc
Urban Plan. 2021;216:104255.

Kephart JL, Delclos-Alié X, Rodriguez DA, et al. The
effect of population mobility on COVID-19 incidence
in 314 Latin American cities: a longitudinal ecological
study with mobile phone location data. The Lancet Digi-
tal Health. 2021;3(11):e716-22.

Farah I, Stern D, Ramirez Y, et al. Food and beverage
purchases at formal and informal outlets in Mexico. Pub-
lic Health Nutr. 2023;26(5):1034-1034.
Dominguez-Barreto AP, Farah I, Loépez-Olmedo
N, et al. Trends in food and beverage purchases in
informal, mixed, and formal food outlets in Mex-
ico: ENIGH 1994-2020. Frontiers Public Health.
2023;11:1151916-1151916.

Colchero MA, Barrientos-Gutiérrez T. Guerrero-
Lopez CM, Bautista-Arredondo S. Density of alco-
hol-selling outlets and prices are associated with
frequent binge drinking in Mexico. Prev Med.
2022;154:106921-106921.

Prado-Galbarro FJ, Auchincloss AH, Pérez-Ferrer C,
Sanchez-Franco S, Barrientos-Gutierrez T. Adolescent
tobacco exposure in 31 latin american cities before and
after the framework convention for tobacco control. Int J
Environ Res Public Health. 2020;17(20):1-15.
Prado-Galbarro FJ, Pérez-Ferrer C, Ortigoza A, et al.
Early childhood development and urban environment in
Mexico. PLoS ONE. 2021;16(11):1-14.

Vaz C, Andrade AC, Silva U, et al. Physical disorders
and poor self-rated health in adults living in four latin
American cities: a multilevel approach. Int J Environ Res
Public Health. 2020;17(23):1-12.

Paiva ASS, Santos GF, Castro CP, et al. A scaling inves-
tigation of urban form features in Latin America cities.
PLoS ONE. 2023;18(12):¢0293518.

Wang X, Rodriguez DA, Mahendra A. Support for mar-
ket-based and command-and-control congestion relief

99.

100.

101.

102.

103.

104.

105.

106.

107.

policies in Latin American cities: effects of mobility,
environmental health, and city-level factors. Trans Res
Part Policy Pract. 2020;2021(146):91-108.

Huertas JA, Palacio A, Botero M, et al. Level of traffic
stress-based classification: A clustering approach for
Bogota, Colombia. Transp Research Part D Transp Envi-
ron. 2020;85:102420.

Higuera-Mendieta D, Uriza PA, Cabrales SA, Medaglia
AL, Guzman LA, Sarmiento OL. Is the built-environ-
ment at origin, on route, and at destination associated
with bicycle commuting? A gender-informed approach. J
Transp Geogr. 2021;94:103120.

Mejia-Arbelaez C, Sarmiento OL, Vega RM, et al. Social
inclusion and physical activity in ciclovia recreativa pro-
grams in Latin America. Int J Environ Res Public Health.
2021;18(2):1-24.

Slovic AD, Indvik K, Soriano Martins L, et al. Climate
hazards in Latin American cities: Understanding the role
of the social and built Environments and barriers to adap-
tation action. Clim Risk Management. 2024;45:100625.
Santos GFd, Vives Vergara A, Fuentes-Alburquenque
M, et al. Socioeconomic Urban Environment in Latin
America: Towards a Typology of Cities. Sustainability.
2023;158(8):6380-6380.

Bakhtsiyarava M, Schinasi LH, Sanchez BN, et al.
2023 Modification of temperature-related human mor-
tality by area-level socioeconomic and demographic
characteristics in Latin American cities. Soc Sci Med.
1982;1(2023):317.

Lépez-Olmedo N, Diez-Roux AV, Pérez-Ferrer C, et al.
Climate Trends and Consumption of Foods and Bever-
ages by Processing Level in Mexican Cities. Front Nutr.
2021;8:1-11.

Carnalla M, Lopez-Olmedo N, Ramirez-Toscano Y,
et al. Binge drinking associated with mean temperature:
a cross-sectional study among Mexican adults living in
cities. Global Health. 2024;20(1):29.

Canto-Osorio F, Langellier BA, Unar-Munguia M, et al.
Trends in the contribution of greenhouse gas emissions
from food and beverage purchases in Mexico: 1989—
2020. Nutr J. 2024;23(1):55.

Publisher’s Note Springer Nature remains neutral with regard
to jurisdictional claims in published maps and institutional
affiliations.

@ Springer



	Urban Environments, Health, and Environmental Sustainability: Findings From the SALURBAL Study
	Abstract 
	Introduction
	Methods
	A Flexible Data Resource to Support Urban Health Research Across the Region
	A Collaborative Scientific Process: the SALURBAL Approach 

	Results
	Associations of Urban Environments with Life Expectancy and Cause of Death
	Life expectancy and causes of death vary significantly across cities in the region, even among cities in the same country
	Life Expectancy Also Varies Substantially Within Cities
	City Size has no Unique Relation to Mortality
	Social and Economic Conditions are Associated with Life Expectancy and Cause-Specific Mortality at Multiple Geographic Levels
	Cause-Specific Death Rates are Linked to Policy-Relevant Features of Urban Built and Social Environments

	Associations of Urban Environments with Health and Health Risk Factors
	Individual-Level Inequities in Health Risk Factors are Pervasive But not Invariant and Differ by Gender and Levels Socioeconomic Development
	Urban Environments are Related to Measures of Self-Reported Health and Mental Health
	Urban Built Environment Features are Related Non-Communicable Disease Risk Factors but Associations are Heterogeneous

	Urban Policies are Associated with Heterogeneous Urban Environments
	Climate Change as an Emerging Health Threat in Urban Areas of the Region

	Discussion
	Acknowledgements 
	References




