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Summary
Background Childhood obesity is a rising global health problem. The rapid urbanization experienced in Latin America
might impact childhood obesity through different pathways involving urban built and social features of cities. We
aimed to evaluate the association between built and social environment features of cities and childhood obesity across
countries and cities in Latin America.

Methods Cross-sectional analysis of data from 20,040 children aged 1–5 years living in 159 large cities in six Latin
American countries. We used individual-level anthropometric data for excess weight (overweight or obesity) from
health surveys that could be linked to city-level data. City and sub-city level exposures included the social
environment (living conditions, service provision and educational attainment) and the built environment
(fragmentation, isolation, presence of mass transit, population density, intersection density and percent
greenness). Multi-level logistic models were used to explore associations between city features and excess weight,
adjusting for age, sex, and head of household education.

Findings The overall prevalence of excess weight among preschool children was 8% but varied substantially between
and within countries, ranging from 4% to 25%. Our analysis showed that 97% of the variability was between in-
dividuals within sub-city units and around 3% of the variance in z-scores of weight for height was explained by the
city and sub-city levels. At the city-level, a higher distance between urban patches (isolation, per 1 SD increase) was
associated with lower odds of excess weight (OR 0.90, 95% CI 0.82–0.99). Higher sub-city education was also
associated with lower odds of excess weight, but better sub-city living conditions were associated with higher odds
of excess weight.

Interpretation Built and social environment features are related to excess weight in preschool children. Our evidence
from a wide range of large Latin American cities suggests that urban health interventions may be suitable alternatives
towards attaining the goal of reducing excess weight early in the life course.
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Research in context

Evidence before this study
Several world regions are becoming more urbanized, a
process which is occurring at a faster pace than the
urbanization experienced by high-income settings. In
addition, childhood and adolescent obesity is a well-
recognized public health problem. The association between
the built and social environment and health outcomes is
well-established, particularly in adult populations, yet the
evidence remains limited for the younger populations. Before
commencing this study, in 2018, we searched PubMed and
Google Scholar for studies published in English and Spanish
and found that the relationship between some city features,
such as walkability, and childhood or adolescent obesity had
been evaluated in high-income settings, mainly in the US,
Canada, and some European cities, but not thoroughly
studied in Latin America.

Added value of this study
The Latin American region has experienced rapid urbanization
and exhibits profound socioeconomic inequalities, and
childhood and adolescent obesity is a public health concern.
Using data derived from nationally representative surveys and
combining it with unique city- and sub-city-level exposures,
we were able to study excess weight in pre-school children

benefiting from a wide range in the prevalence of this
outcome across 159 cities from 6 different countries.
Most of the variability in individual-level weight z-scores was
between individuals within sub-cities. However, approximately
3% of the variability observed in excess weight among
preschool children was between sub-cities and cities. A key
insight of these findings is not that one value is lower than the
other but, rather, given the city-level analysis, the interpretation
is also at the city-level, further indicating that features of the
cities can be targeted to counter childhood obesity. Our analysis
also found that both built and social environment features
were associated with excess weight in children.

Implications of all the available evidence
We found that better living conditions and better population
educational attainment were associated with higher and
lower odds of excess weight, respectively, and independently
from each other. These findings are helpful to capture the
potential role different constructs of the urban environment
may have in preventing or countering childhood obesity.
Therefore, city-wide interventions oriented to prevent or
revert excess weight in children may be useful to counter the
burden of obesity, with practical implications for urban
planning and public health prevention efforts.
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Introduction
In 2016, almost 41 million preschool children world-
wide were overweight1; of these approximately 3.8
million lived in Latin America. With an estimated global
prevalence of 9.1% in 2020,2 preschool overweight and
obesity are considered global public health challenges1,3,4

not only because of the negative consequences obesity
has on children’s wellbeing but also because of the
increased risk of cardiovascular disease and predispo-
sition to other non-communicable diseases over the life
course.4,5

Preschool children are experiencing a rapid increase
in obesity,6 with prevalence reaching as high as 10% in
some Latin American countries.7 Tackling excess weight
in the preschool stage is essential as young children
develop habits, including lifestyle and dietary behav-
iours, which may perpetuate or worsen over their life
course. Some factors such as insufficient sleep and
inadequate monitoring and control of child weight by
parents have been associated with a higher risk of pre-
school obesity.8

In addition to individual behaviours, the environ-
ment also plays a determinant role in the burden of
childhood obesity, and some prevention strategies have
focused on the food environment, most commonly tar-
geting the reduction of junk food and sugar-sweetened
items.9,10 Yet, other aspects of the urban built and so-
cial environment also influence excess weight in chil-
dren. Studies conducted mostly in the US suggest that
city features that promote physical activity such as
higher density of parks, increased vegetation, higher
residential density, availability of walking and biking
facilities, and low crime are associated with lower BMI
in children ages 4–18 years.11–13

As for the social environment, obesity has a clear
socioeconomic pattern,14 and higher neighborhood
deprivation has been associated with higher obesity
prevalence in children in high income countries.15–17

This could be explained by the interrelated and
possibly synergistic effects of the social environment
with individual-, household-, and area-level socioeco-
nomic characteristics. For example, low household in-
come may place families in areas where low levels of
education are predominant and access to healthy foods
and to facilities and venues that promote safe mobility
and exercise activities are limited.15

The extent to which built and social environment
variables are associated with overweight or obesity
among preschool children has not been extensively
studied, despite the potential that city-level interventions
could offer to reduce the burden of obesity at a stage in
life where behavioral habits relating to nutrition and
mobility are constituted. This becomes particularly
relevant in Latin America, where a nutritional transition
has been occurring in cities, compounded by rapid ur-
banization and great socioeconomic inequalities, thus
contributing to a double burden of obesity and
malnutrition.
www.thelancet.com Vol 20 April, 2023
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A recent systematic review assessing built environ-
ment as a determinant of childhood obesity, found that
from 19 studies assessing walkability, only one was
conducted in a LMIC and none in Latin America.18

Context-specific studies are important to disentangle
the complex relationship between city features and
health outcomes. As an example, a study assessing the
association of travel time by car and obesity in adults in
Latin America found associations different than those
expected based on work in high income settings. The
authors suggested that the complexity of the setting,
high inequality and rapid urbanization, can influence
this association.19 Although early childhood has been
highlighted as the best opportunity for obesity preven-
tion,20,21 little information is available on city-level in-
terventions,21 which constitutes a missed opportunity to
reduce obesity burden. Therefore, studies assessing the
role of built and social environment in obesity in LMIC
settings, specially of preschool children are needed.

In this study, we aim to examine the association of
features of the built and social environment with excess
weight in pre-school children by using city and sub-city
level data from almost 160 cities in six Latin American
countries. The availability of disaggregated data allows a
deeper understanding of the childhood obesity burden
by socioeconomic markers between and within cities
which could be informative in the design of local stra-
tegies aimed at improving population health from a life
course perspective. Latin America offers a unique
context to study the links between the urban environ-
ment and its impact on children’s health, including
preschool age children. Latin America has rapidly
become one of the most urbanized regions of the
world,22 with 81% of its population living in urban areas
as of 2018, and is also experiencing a nutritional tran-
sition and now faces a double burden of malnutri-
tion.7,23,24 The socioeconomic inequities present in the
Latin American region could provide more granular
insights in terms of the childhood obesity burden by
socioeconomic markers within cities.
Methods
Study design and participants
This is a cross-sectional multilevel analysis using indi-
vidual- and contextual-level data. We used data from the
SALURBAL project (“Salud Urbana en America Latina”,
Urban Health in Latin America), which has compiled
and harmonized health, social, and built-environment
data from 371 cities (population ≥100,000 in 2010) in
eleven countries.25 Each city is composed of one or more
administrative sub-units (i.e., municipios, comunas, dis-
tritos, partidos, delegaciones, cantones or corregimientos)
that we refer to as sub-cities. We included individual
level data from national health surveys that had height
and weight measures available for children between 1
and 5 years with the possibility to disaggregate data to be
www.thelancet.com Vol 20 April, 2023
linked to SALURBAL city and sub-city units.25 We
included data from a total of 20,040 children aged 1–5
years from six countries (Chile, Colombia, Guatemala,
El Salvador, Mexico, and Peru) who lived in 159 Latin
American cities (6 in Chile, 35 in Colombia, 1 in
Guatemala, 3 in El Salvador, 91 in Mexico and 23 in
Peru) and 509 sub-cities (41 in Chile, 67 in Colombia, 1
in Guatemala, 21 in El Salvador, 243 in Mexico, and 136
in Peru) (Supplementary Table S1). The methods for the
selection of surveys and its flowchart are described in
the Appendixes (see Supplementary Fig. S1).

Outcome
Our primary outcome was excess weight (overweight
and obesity) in children aged 1–5 years. To calculate
weight for height z-scores (WHZ) for each child, we
used measures of weight and length/height from na-
tional health surveys. These measures were collected
following a standardized procedure. We used the WHO
Child Growth Standards and categorized z-scores as
follows: underweight (z-score < −2), normal (z-score
between −2 and 2), and overweight and obesity were
combined (z-score > 2).26 Normal weight was used as
the reference category and children with underweight
were excluded from the analyses (n = 174).

The WHZ data used to create the obesity categories
was obtained for children aged 1–5 and the data was
harmonized using the World Health Organization
(WHO) programs for child anthropometry (WHO
Anthro). The program flags extreme values (in relation
with the distribution of the data) based on extremely low
or high value (<−5 or >5).27

Exposures
We characterized the urban environment in Latin
American cities by including indicators of built and
social environment at the city and sub-city levels.
Supplementary Table S2 shows definitions and meth-
odological approaches used to create these indicators,
and below we describe how these variables were
measured followed by our study hypotheses.

Built environment
Built environment refers to the constructed parts of the
city including streets and buildings, many of them that
become visible as aggregate units or urban patches. The
built environment has different features that can be
associated with mobilization through the city.

For the present study, we used characteristics of the
built environment based on the distribution of urban
patches. For SALURBAL, an urban patch is defined as a
contiguous area of urban development, and they repre-
sent “pieces” of the sub-city and cities.

At the city-level, we explored three built environment
features, i.e., fragmentation, isolation, and presence of a
mass transit system. Fragmentation refers to the
discontinuation of the urban tissue and it is measured
3
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by the number of urban patches per km2. Higher frag-
mentation of the built-up area is associated with lower
walking and higher obesity prevalence.28 Isolation refers
to distance between the urban patches is defined as the
mean distance in meters to the nearest urban patch, and
people living in less isolated areas are more prone to
walking.29,30 Presence of a mass transit system can
facilitate the mobilization around the city.

We hypothesized that those children who live in
cities whose urban patches are more fragmented and
more isolated will have less access to mass transit and
will have greater travel time to access to services,
turning into barriers to access healthy food, healthcare,
and education due to the need to either move longer
distances or invest longer travel times. As an example,
longer time to commute to healthcare might prevent
families from regular attendance to appointments or
doing so less frequently than those who live closer to
healthcare services, which in turn can limit their access
to opportunities for health promotion and prevention
activities.

At the sub-city level, we considered different built
environment features related to walkability,28 including
population density, intersection density, and area
greenness, since walkability is a characteristic of the
environment that can promote physical activity and
reduce risk of excess weight.

Population density is measured as population per
km2 of all the built-up area inside the geographic
boundary of the sub-city, and higher population density
is associated with higher walkability.30 Intersection
density refers to the connectivity between the streets. It
is measured as the number of intersections per km2.
Higher intersection density is associated with a higher
likelihood of walking and physical activity.29,30 Percent of
greenness is defined as the zonal median of annual
maximum Normalized Difference Vegetation Index
(NDVI) of all land areas excluding water. This variable is
related to the presence of green areas such as parks
which represent opportunities for people to be active.
This variable has been associated with lower excess
weight and diabetes among adults in different
countries.31–33

We hypothesized that higher population density,
intersection density and green spaces, city features
related to walkability, support physical activity, and will
positively affect active transportation, e.g., walking of
parents and children, as well as their opportunities to
engage with recreational physical activity, leading to
higher levels of physical activity which are in turn
associated with lower excess weight.

Social environment
We characterized the social environment by including
three scores: living conditions, service provision, and
population educational attainment. We chose to use
these scores at the sub-city level as they were associated
with other infant health outcomes in previous work.34

The scores are defined in Supplementary Table S2.
Briefly, living conditions is a score that includes the

percentage of households with piped water inside the
dwelling; the percentage of households with over-
crowding (defined as more than 3 people per room,
excluding kitchen and bathroom); and the percentage of
population aged 15–17 attending school. The higher the
score, the better living conditions there are in the city.
Service provision is a score that considers the proportion
of households with water from a public network (cube)
and the proportion of households with sewage systems
connected to a municipal public or private sewage
network. The higher the score, the better service provi-
sion there is in the city. Population educational attain-
ment is a score that includes the percentage of population
age 25 or above that has completed high school level or
above, and the percentage of population age 25 or above
that completed university level or above. The higher the
score, the better educational attainment at the city level.

We hypothesize that people who live in socioeco-
nomically disadvantaged areas with lower socio-
economic position might have both lower household
income and less (physical) access to healthy food op-
tions, constraining healthy food options in very early
stages in life.35 At the household level, poor water and
sanitation conditions can impede safe food preparation.
Additionally, limited access to household goods such as
refrigerators prevent adequate fresh food storage,
leading to greater reliance on shelf-stable packaged
products and sugar sweetened beverages. In addition,
families living in disadvantaged areas might experience
barriers to accessing healthcare facilities, which could
reduce the frequency of contact with health care pro-
viders to monitor child’s growth, missing opportunities
for health promotion and early detection of obesity risk.
Moreover, socioeconomically disadvantaged areas may
have limited access to safe environments for outdoor
playing and physical activity. Finally, at the individual-
level, inadequate eating behaviors related to depriva-
tion have been proposed as other mechanism in
childhood obesity,16,36 and lower levels of maternal ed-
ucation might influence the dietary choices made for
families and young children in particular, for whom
food choices depend on adult decisions.15

Other variables
We included child individual-level characteristics, such
as age and sex, and education of head of household as a
proxy of household socioeconomic status. These vari-
ables were retrieved from the included surveys and
harmonized as follows: age was converted to months
and education level was harmonized using the Inte-
grated Public Use Microdata Series (IPUMS) harmoni-
zation definitions representing the highest level of
education completed (less than primary, primary, sec-
ondary, and university or higher).37
www.thelancet.com Vol 20 April, 2023
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Statistical analysis
We used descriptive statistics to characterize the sample.
We derived the prevalence of overweight and obesity for
each city using a logistic model and presented the
model-based prevalence among survey respondents
living in SALURBAL cities.

To estimate the intra-class correlation coefficients,
we first fitted a linear multilevel regression model with
the outcome as continuous z-scores, adjusted for indi-
vidual age, gender, and household education level and
country fixed effects including city and sub-city random
intercepts.

To assess the association between the different built
and social environment features with the odds of over-
weight/obesity we fitted logistic multilevel regression
models and incorporated city features in the following
sequence: model 1: all built environment variables, model
2: social environment variables, and model 3: both built
and social environment variables.

All the analyses were conducted using Stata Version
16 (Stata Corp, College Station, TX, USA).

Role of the funding source
The funder had no role in study design, data collection,
data analysis, interpretation, writing of the report.
Results
Overweight and obesity in urban Latin American
preschool children
Table 1 describes the individual and city level charac-
teristics of participants by weight for height categories
excluding underweight. The number of children varied
per country, ranging from 256 in Guatemala to 6814 in
Peru, and the median number of children per city was
110, interquartile range (IQR): 39–230. Overall, 49.1%
(9842/20040) were male, and 17.5% (3474/20040) lived
in a household where the head had less than primary
education level. The median z-score for WHZ was 0.4
(IQR: −0.2 to 1.1) and most of the children (92.1%,
18450/20040) were within the normal z-score range.

The model-based prevalence of overweight and
obesity among survey respondents living in SALURBAL
cities and countries ranged from 4% to 25%. Cities with
the highest prevalence of childhood excess weight were
found in Chile and the lowest in some cities in
Colombia and Peru (Fig. 1). When partitioning variance
in the continuous Z scores we found that most of the
variance (97%) was found between individuals within
sub-city areas. However, city and sub-city levels
explained 1.1% and 1.8% of the variance, respectively.

Associations between the built and social
environment with excess weight in urban Latin
American preschool children
When compared to normal weight children in a bivar-
iate analysis, children with excess weight were more
www.thelancet.com Vol 20 April, 2023
frequently found in cities with higher fragmentation
and lower isolation, and in sub-cities characterized by
lower population educational attainment, lower popula-
tion density, higher intersection density and lower
percent of greenness (Table 1). However, to assess these
associations properly, we present the regression models.

For the urban built environment, we found that a 1-
SD higher isolation at city-level was significantly asso-
ciated with 10% lower odds of excess weight (OR 0.90,
95% CI 0.82, 0.99) after accounting for individual and
country level variables (Table 2, model 1). This associa-
tion did not change when additional features of the built
and social environment were included (model 3). The
association with fragmentation was in the expected di-
rection (higher fragmentation, higher odds of excess
weight) but confidence intervals were wide. Other
characteristics of the built environment including pres-
ence of mass transit, population density, intersection
density and percent of greenness were not substantially
associated with the odds of excess weight in preschool
children.

With regards to the social environment, we found
that 1-SD higher scores of living conditions and
educational attainment at the sub-city level were asso-
ciated with 16% higher and 16% lower odds of excess
weight, respectively, after accounting for individual and
country level variables (model 2). The associations
remained similar; 15% higher and 14% lower odds
when characteristics of the built environment were
considered (model 3). Better service provision was also
associated with lower odds of overweight/obesity
although the association did not reach statistical signif-
icance at the 0.05 levels (OR 0.91, 95% CI 0.81, 1.01).
Similarly, there was no evidence of an association be-
tween the education level of the head of household and
childhood excess weight (Table 2).
Discussion
In this study we described the prevalence of overweight
and obesity across cities and across countries in Latin
America and examined city features associated with this
variability. We found that prevalence of excess weight
varies substantially across cities and countries, with the
highest prevalence among Chilean cities and the lowest
in some cities in Colombia and Peru, and the differ-
ences between countries were much larger than within
countries. The prevalence estimates of childhood over-
weight and obesity in some cities in Mexico and Peru
were higher than 10%, and all Chilean cities were above
15%, placing them as a significant public health issue.38

Although most of the variability in individual-level
weight Z scores was between individuals within sub-
cities, approximately 3% of the variability in excess
weight among preschool children was between sub-
cities and cities. Higher levels of urban isolation at the
city-level and higher levels of population educational
5
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Normal Overweight/obesity Overall

n = 18,450 n = 1590 N = 20,040

Individual characteristics

Boys, n (%) 9116 (49.4) 726 (45.7) 9842 (49.1)

Age in months, median (IQR) 37 (24, 48) 38 (24, 49) 37 (24, 48)

Head of household education level, n (%)

Less than primary 3224 (17.6) 250 (15.8) 3474 (17.5)

Primary 6654 (35.5) 562 (35.5) 7216 (36.3)

Secondary 6719 (36.8) 616 (38.9) 7335 (36.9)

University or more 1687 (9.2) 156 (9.9) 1843 (9.3)

Weight for height z-scores (median, IQR) 0.3 (−0.3, 0.9) 2.5 (2.2, 3.0) 0.4 (−0.2, 1.1)

City level variables (median, IQR)

Fragmentation [Patch density (n/100 ha)] 0.3 (0.1, 0.6) 0.4 (0.1, 0.5) 0.3 (0.1, 0.6)

Isolation [mean distance [m] to the nearest urban patch] 72.1 (64.7, 91.6) 70.6 (63.4, 89.5) 72.1 (64.7, 91.6)

Mass transit availability [n of cities (%)] 19 (12.0) 19 (12.6) 19 (12.0)

Sub-city level variables (median, IQR)

Built environment

Population density [n/km2]/1000 9.9 (6.3, 133.0) 8.7 (5.5, 124.4) 9.7 (6.3, 133.0)

Intersection density [n/km2] 15.3 (3.8, 49.4) 19.6 (4.0, 73.3) 15.6 (3.8, 52.4)

Percent greenness [%] 83.4 (43.9, 95.5) 76.6 (38.6, 94.3) 83.3 (43.9, 95.4)

Social environment

Living conditions score 0.3 (−1.0, 1.1) 0.5 (−0.6, 1.3) 0.3 (−1.0, 1.1)

Service provision score 1.3 (0.1, 1.8) 1.4 (0.3, 1.9) 1.3 (0.1, 1.8)

Educational attainment score 0.3 (−0.7, 1.5) 0.1 (−1.0, 1.2) 0.3 (−0.7, 1.5)

Respondents per country, n (%)

Chile 1072 (5.8) 346 (21.8) 1418 (7.1)

Colombia 5468 (29.6) 285 (17.9) 5753 (28.7)

Guatemala 247 (1.3) 9 (0.1) 256 (1.3)

El Salvador 958 (5.2) 61 (3.8) 1019 (5.1)

Mexico 4330 (23.5) 450 (28.3) 4780 (23.9)

Peru 6375 (35.6) 439 (27.6) 6814 (34.0)

n = number of children living with normal, overweight/obesity in our study. N = total number of children included in the study.

Table 1: Distribution of individual, and urban environment characteristics where children live by children’s weight for height categories in 159 Latin
American cities in the SALURBAL study (n = 20,040).

Fig. 1: Prevalence of overweight and obesity in children aged 1–5 in Latin American cities.
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Contrast (SD) Model 1 Model 2 Model 3

OR (95% CI) OR (95% CI) OR (95% CI)

City level variables

Fragmentation [Patch density (n/100 ha)] 0.28 1.09 (0.94, 1.25) 1.09 (0.94, 1.26)

Isolation [mean distance [m] to the nearest urban patch] 40.21 0.90 (0.82, 0.99) 0.90 (0.82, 0.99)

Mass transit presence No 1.07 (0.79, 1.46) 1.05 (0.77, 1.44)

Sub-city level variables

Built environment

Population density [n/km2] 5202.36 0.97 (0.86, 1.09) 0.99 (0.88, 1.11)

Intersection density [n/km2] 45.44 1.05 (0.95, 1.16) 1.07 (0.96, 1.19)

Percent of greenness [%] 33.05 0.98 (0.87, 1.10) 0.99 (0.88, 1.12)

Social environment

Living conditions score 1.78 1.16 (1.02, 1.32) 1.15 (1.00, 1.31)

Service provision score 1.35 0.93 (0.84, 1.03) 0.91 (0.81, 1.01)

Education attainment score 1.66 0.84 (0.74, 0.95) 0.86 (0.76, 0.97)

Random effects

City level variance (SD) 0.0416 (0.0265) 0.0675 (0.0270) 0.0500 (0.0272)

Sub-city level variance (SD) 0.0502 (0.02970) 0.0321 (0.0263) 0.0373 (0.0283)

The odds of childhood overweight and obesity were estimated using multivariable multilevel logistic models. Model 1 includes built environment variables. Model 2 includes
social environment variables. Model 3 includes both built and social environment variables. All models are adjusted for individual variables: age in months, sex, and head of
household education, and country fixed effects. Bold values are those found to be statistically significant.

Table 2: Association between the built and social environment with excess weight in preschool children in 159 Latin American cities.

Articles
attainment at the sub-city level were associated with
lower odds of excess weight while better living condi-
tions at the sub-city level was linked to higher odds.

The literature on urban environments and childhood
obesity has mostly focused on older children, particu-
larly from high-income settings. As an example, one
study conducted in children between 4 and 18 years
found that living in neighborhoods with less residential
density, traffic density, sidewalk completeness, and
intersection density were associated with higher BMI z-
scores.12 Other studies conducted in the USA in older
children, with ages ranging from 7 to 17 years, found a
negative association between walkability and child
obesity or BMI z-scores.13,39

In our study, we found no relationship between
childhood excess weight and variables such as frag-
mentation, population density, intersection density and
percent of greenness. This is important as the urban
features linked with a relationship in childhood obesity
appear to be specific to a given target group, even within
children. For example, our study focused only on chil-
dren aged 1–5 years, whose mobility patterns within and
around the city are different from those of older
children.

In our study across 159 Latin American cities, we
found that higher levels of urban isolation at the city
level were associated with lower odds of excess weight.
Isolation was defined as the distance to the nearest ur-
ban patch within the geographic boundary and may
affect how much people need to travel to get to other
places in the city. From an adult and older children
standpoint, neighborhood isolation has been posed to
www.thelancet.com Vol 20 April, 2023
reduce active transportation including walkability and
more isolated areas have been linked to higher rates of
obesity,40,41 yet this observation merits further scrutiny,
particularly for younger and preschool children as the
1–5 years old population in our study. The protective
effect of isolation on pre-school overweight and obesity
observed in our study allows us to hypothesize that
additional features related to increased mobility and
active behaviors, such as the perception of safety as
enabling factors in the use of available public spaces,
may be more common in more isolated areas. This
observation is compounded with the finding that higher
area-level education scores were also associated with
lower odds of excess weight.

The association between use of public transportation
and obesity among children aged 2–18 years was
explored in a systematic review, without clear associa-
tions described.42 Similarly, we did not find an associa-
tion between the availability of mass rapid transit and
the risk of childhood excess weight, possibly because the
use of public transport among Latin American children
aged 1–5 years is not common. This observation calls for
further studies to clarify the potential role of public
transportation on children’s nutritional status with an
emphasis on context.

As for the social environment at the sub-city level, we
found that better living conditions and better population
educational attainment were associated with higher and
lower odds of excess weight, respectively, and indepen-
dently from each other. Higher service provision was
also associated with lower odds although confidence
intervals overlapped. These findings are helpful to
7
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capture the potential role different constructs of the
urban environment may have in preventing or coun-
tering childhood obesity.35 Better living conditions may
be accompanied by greater integration to the urban way
of living with greater access to ultra-processed products
and obesogenic environments whereas better
population-level education attainment could be linked to
favoring peer and community health-promoting behav-
iors as well as greater access to healthier decisions with
respect to food choices that reduce the odds of child-
hood excess weight. This protective relationship
observed with area-level educational attainment pro-
vides re-assurance that it is an amenable area to target
interventions to reduce childhood obesity.

The findings from our study of excess weight in
preschool children in Latin American cities are relevant
to inform policies in different fields. We report
that socioeconomic factors matter at the area-level,
different metrics of socioeconomic position yield
different relationships with excess weight, and childhood
overweight is not a mere consequence of higher income.
Given that adult obesity has a clear inverse socioeco-
nomic patterning, and that the transition towards a
higher burden of obesity among the most socioeconomic
deprived groups is not yet complete in the Latin Amer-
ican region,14 our findings are uniquely positioned to
inform policies to prevent and counter the socioeco-
nomic transition of obesity. On another front, we also
report that urban features explain a proportion of excess
weight in preschool children, and the implementation of
population-level interventions aimed to change urban
environments could also impact childhood overweight.

In this study we examined urban determinants of
preschool obesity in a vast number of cities across the
Latin American region. The focus on cities with
≥100,000 inhabitants afforded a high degree of contex-
tual heterogeneity as urbanicity varied across the cities
studied, spanning from small urban settings to major
metropolitan areas. Also, we used multilevel models that
allowed us to explore associations at different levels
regardless of the number of individuals in each city or
sub-city by introducing random effects to the models.
However, some limitations merit attention. We were
unable to include surveys from all countries in Latin
America, as some of them do not conduct population
level surveys to collect weight and height data in pre-
school children. We did not study other variables such
as food environments or access to parks, which are well-
studied drivers of childhood obesity. However, these
variables are likely to be mediators, rather than con-
founders, of the effects we studied. Also, the sub-city
areas that we studied are very large and likely very het-
erogeneous. Studies using measures for smaller
neighborhoods are needed to properly characterize
environmental impacts. Other variables such as access
to health care and individual diet or activity patterns,
including screen time, are also important but they may
lie on the causal pathways of the associations of interest.
Additionally, given the significant variability of excess
weight prevalence within cities, we require further
exploration of the role of family and neighborhood fac-
tors in excess weight prevalence. It is important to
acknowledge that we are exploring the association be-
tween city features and childhood overweight/obesity
and not aiming to assess causality.

Population-wide prevention approaches appear to
have small and modest effect, but this perception is
outweighed given their sustained reach to many in-
dividuals.43,44 In this regard, urban health interventions
could have an impact in reducing excess weight in
children alongside the economic and societal benefits
that would accrue by avoiding excess weight, including
obesity, early in the life course.
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