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Abstract

Childhood obesity rates in Latin America are among the highest in the world. This paper examines
and evaluates the many efforts underway in the region to reduce and prevent further increases in
obesity; identifies and discusses unique research challenges and opportunities in Latin America;
and proposes a research agenda in Latin America for the prevention of childhood obesity and
concomitant non-communicable diseases. Identified research gaps include biological challenges to
healthy growth across the life cycle; diet and physical activity dynamics; community interventions
promoting healthy child growth; and rigorous evaluation of national food and activity programs
and regulatory actions. Addressing these research gaps is critical to advance the evidence-based
policy and practice in childhood obesity tailored to the Latin American context that will be
effective in addressing obesity.
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1. Introduction

In recent decades, Latin America has seen large increases in childhood obesity and nutrition-
related, non-communicable diseases (NCDs) such as cardiovascular disease and type-2
diabetes. Unique regional features have created a complex web of factors impacting obesity,
namely 1) rapid urbanization and globalization that brought packaged food and beverage
companies, increased access to and consumption of processed food, decreased consumption
of fresh food, decreased food preparation time, and reduced space for leisure-time physical
activity (1-3); and 2) a transition to a modern food supply and related food system,
characterized by global interactions geared towards decreasing costs and increasing
production (3-5), (reference status paper), linked to a nutrition transition—major shifts in
diets and available foods (6-10). In general, the region has a climate supportive of policy
change, which highlights the importance of robust obesity prevention research that can
inform impactful and cost-effective new programs and policies (11). This rise in childhood
obesity rates has outpaced the growth of the regional research capacity needed to conduct
research to address risk factors and identify interventions (reference capacity paper).

In this context, we propose a research agenda to guide child obesity prevention and control
in Latin America in five areas: (1) biological challenges across the life cycle; (2) direct and
underlying drivers of dietary and physical activity/inactivity patterns; (3) quality of current
surveillance and measurement; (4) efficacious interventions for healthy behavior change;
and (5) evaluation of current intervention programs and policies and exploration of potential
future options. Conducting this research will require cross-disciplinary efforts, a
commitment to capacity building (reference capacity building paper), and a strong
connection between research and policy and practice (reference research to policy and
practice paper).

2. Biological challenges across the life cycle

In some Latin American countries, addressing obesity is complicated by the prevalence of
undernutrition, creating a dual burden of overweight and undernutrition. These double
burdens have been documented at the country, household, and individual levels (6, 8, 12,
13). Addressing childhood obesity in this context has important research and programmatic
implications, particularly as many governments in Latin America fund projects targeted at
undernutrition, primarily during the first 1,000 days of life. To better address the needs of
children in the region, interventions will need to focus on population-wide diet quality and
physical activity that promotes health throughout the life course. Given generations of
undernutrition in some disadvantaged groups—Iow-income and less-educated populations,
as well as indigenous children—that may be linked to long-term vulnerability to obesity and
obesity-related NCDs, national governments also need to ensure research, programs, and
policies reach these vulnerable groups (14, 15).
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Data from Latin America on how growth and nutrition in the first 1,000 days of life affect
future NCD risk as well as human capital is limited. A set of cohorts in low and middle
income countries, including two Latin American countries (Guatemala and Brazil), found
faster linear growth from birth to mid-childhood was strongly associated with a reduced risk
of short adult stature and not completing secondary school, but it did slightly raise the
likelihood of overweight and elevated blood pressure (16, 17). Faster relative weight gain
was associated with a larger increased risk of adult overweight and elevated blood pressure
and was not associated with gains in adult stature. Neither linear growth nor relative weight
gain were associated with dysglycaemia. Increased weight growth during infancy decreases
the risk for central adiposity and systolic blood pressure in adolescents, while for infants
who are not undernourished, excess weight gain is associated with elevated risks of weight
gain in childhood. Whether these risks continue over time and pose a similar risk in
adolescence, and to what extent these findings can be generalized throughout Latin America,
remain to be clarified. Stunting is disproportionately represented among indigenous
populations, with early childhood stunting linked to adverse cardiometabolic conditions in
adulthood. The relationship between undernutrition and obesity across the life cycle is still
not well known, calling for additional areas of research in terms of biological challenges
across the life cycle.

3. Direct and underlying drivers of dietary and physical activity/inactivity
patterns
3.1. Diet

Food environment, food system changes, and obesity—Latin America began to
see profound changes in the food environment in the 1990s, as supermarkets, convenience
stores, and smaller tfendas (stores), fast food restaurants, and vending machines began to
dominate the food scene (3, 18, 19). These establishments overwhelmingly provide energy-
dense, processed, high-sugar, high-fat, and high-sodium foods and sugar-sweetened
beverages (2, 20, 21). Despite this dramatic shift, little research has tracked the impact of
these changes on food purchasing and consumption behaviors. In Mexico, over 58% of the
calories consumed per capita among people over two years old come from packaged foods
(3, 22). Similarly, over half of the calories eaten in Brazil come from packaged foods, a
significant proportion of which are ultra-processed (2) containing excessive amounts of
added sugar and saturated fats (23). It is unclear what influences will be most effective to
redirect food production toward healthier choices, particularly as changes in food
consumption have made policies advocating return to unprocessed and minimally processed
food extremely difficult (2, 21, 24-26). There is a clear need to better understand the global
food system transformation and its determinants.

Evaluation of government efforts to create healthier diets—Governments
throughout Latin America are implementing strategies that try to shift consumption away
from unhealthy foods. To improve current food purchasing and consumption patterns, some
countries are promoting healthier choices and healthier packaged food through front-of-the-
package (FOP) labeling (27), food reformulation, and regulatory actions, such as taxation
(28) and restricting marketing of unhealthy food to children (27, 29) (reference research-to-
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practice paper). While evidence on the impacts of different FOP labeling systems on food
decision making is currently inconclusive (30-35), studies have shown that FOP can lead to
product redevelopment (36, 37). It is imperative to understand the effectiveness of different
FOP labeling policies on consumer behavior at the point of purchase, particularly as more
countries adopt FOP systems. This research can also ensure that such initiatives complement
other government efforts, such as the successful SSB and junk food taxes (5, 38) and the
regulation of foods and beverages offered in schools in Mexico (39) and FOP labeling and
marketing, advertising, and sales restriction to children in Chile (27).

In addition, countries are also encouraging major changes in their food system. Brazil has
developed dietary guidelines that encourage a return to a diet dominated by minimally
processed foods, and its school feeding programs that requires 70% minimally processed
food are in need of evaluation (20, 21, 24, 25, 40, 41). It remains to be seen whether a push
to shift diets to traditional, fresh food alone will be effective as a way to prevent child
obesity or whether meaningful reformulation of extant packaged foods is possible and
should also be considered. Rigorous surveillance could track whether processed food
consumption slows in response to new dietary guidelines and, if so, among which
subgroups. In addition, surveillance could evaluate the need for changes in food availability
and pricing to complement guidelines.

These government efforts must include evaluation of governmental food assistance programs
in the region, such as G/ass of Milkin Peru (26, 42, 43), Community Kitchens in Peru (44—
46), and Diconsain Mexico, for their impact in increasing the availability of fresh fruit and
vegetables in rural areas (47). Understanding both their impact and cost-effectiveness will be
critical information for replication and scale-up. In addition, the effects of cash transfer
programs on improving the nutritional status of children, including decreasing childhood
obesity, should continue to be evaluated (48-51).

One cross-cutting factor is the role of media, education, and marketing; however, little is
known about how these affect individual and household food purchasing and consumption.
The few studies that have considered food marketing have not systematically monitored all
media (52-54). Despite this lack of data, the region is rapidly moving forward with various
controls on marketing with the strongest new laws and regulations emerging in Chile (27,
29, 41, 55). Since the success or failure of interventions will be affected by economic,
cultural, and social factors, local and regional research is critical. Process and impact
evaluations are key for appraising complex interventions and implementation approaches to
ultimately advance effective solutions (56-58).

3.2. Physical activity

Environmental and Psychosocial Correlates of Physical Activity—Societal
changes in Latin America—such as urbanization, growth in automobile transportation,
mechanization and computerization of occupational and home tasks, electronic
entertainment—are all likely to decrease physical activity and increase sedentary behaviors
(59). However, little documentation of these trends exists outside Brazil, where occupational
and time use data suggest declines in physical activity (60).
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Social environments (e.g., crime, traffic), psychosocial variables (e.g., social support,
perceived barriers), and biological variables (e.g., obesity, genetics) are important to
understand independently and in concert, as there are likely interactions across these levels
of influence. These influences are expected to be different across the leisure, transportation,
occupational, and household domains of physical activity. Some social, psychological, and
environmental correlates appear to be consistent with patterns found in high-income
countries. Among the unexpected findings in low- and middle-income countries (LMICs),
more affluent adults and youth from urban household were found to have lower activity
levels (61). These trends need to be evaluated throughout Latin America. Addressing the
limited data on built (e.g., geographic information system) and social environments (62) and
increasing multidisciplinary research capacity in this area is a priority (reference capacity
building article).

Relatively little is known about correlates (cross-sectional) and determinants (longitudinal)
of physical activity or inactivity in Latin America, which may be related to a limited
integration of behavioral science into research on physical activity, nutrition, and chronic
diseases (63, 64). Research is needed to adapt theory-based measures of psychosocial and
environmental correlates and determinants of physical activity in the Latin American
context. The potentially important roles of maternal physical activity during pregnancy and
physical activity during the early years of childhood are largely unknown. Periodic
assessment of physical activity correlates in public health surveillance systems could
identify trends in the drivers of physical activity across the transportation, leisure, and
occupational domains. Quantitative and qualitative studies are also needed in Latin
American subpopulations with low levels of physical activity. Such studies could identify
psychosocial and environmental variables related to the multiple domains of physical
activity and inform the design of interventions.

4. Surveillance and measurement

4.1. Diet

Many research gaps related to measuring diet and physical activity exist across the globe. In
Latin America, there is a specific need for detailed measurement of foods and activities and
the underlying food or energy expenditure/composition for these items to inform program
and policy planning for child obesity prevention. In contrast to many other LMIC regions,
Latin America is more urbanized; food systems and diets are highly influenced by ultra-
processed foods and modern food systems (5, 18, 19), levels and types of physical activities
differ widely in part due to climate and terrain; and a number of the region’s governments,
particularly Mexico, Colombia, and Brazil, are monitoring obesity-related changes.

Nationally representative dietary surveys—Only a few Latin American countries
have conducted nationally representative surveys with data on diet, physical activity, weight,
height, and waist circumference. In the last decade, the Demographic and Health Surveys
have only collected weight and height for preschoolers and women aged 15 to 49 and limited
information on infant feeding in selected Latin American countries (65). All countries in the
region collect income and expenditure data, yet only in a few countries do scholars use these
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data for nutritional analyses in part because of the limited data they provide. To create
accurate food composition measures, national dietary surveys and up-to-date food
composition tables are needed.

Food composition table—Across the world, food composition tables are often not
consistent with current recommendations and realities. The modern food system has
hundreds of thousands of barcoded food products that are largely missing from the tables,
and far too many Latin American countries rely on either the USDA food composition tables
or very old chemical analyses of nutrient composition. To address this, the INFORMAAS
project is documenting and creating limited databases of barcoded foods and beverages in
Brazil, Chile, Mexico and other Latin American countries and in selected countries (i.e.,
Mexico, Brazil, Colombia, and Chile) evaluation efforts are collecting complete databases of
all packaged processed foods (66—68); however, these databases provide limited and in some
cases questionable data on the quality of macronutrients, nutrients, and ingredients,
especially for many locally produced foods and beverages. Unless they are linked to actual
food purchase data, the databases also do not give a sense of the population use of various
products as will be done in Mexico and Chile in 2017 (69). Chemical analysis of the foods is
needed to validate some of these data (68, 70). Furthermore, with the array of new
cultivation methods and new food varieties, the nutrient compositions of produce and staples
will change. Similarly, new livestock breeds and feeding methods will change the
composition of animal-source food. Strategic food composition analysis is needed to
understand these changes.

Improved surveillance through nationally or subnationally representative surveys (using
valid instruments, such as the multipass 24-hour dietary recall and locally appropriate food
frequency questionnaires) in combination with improved food composition tables would
enable researchers to better understand diets in Latin America throughout the life cycle and
across different demographic subgroups. As a result, analysis could determine which foods
in local diets are most responsible for excessive energy intake and the impacts of various
foods and other factors, including the context and timing of food and beverage intake, on
appetite and satiety (71-75). In Mexico, such data was critical to successfully enacting a
SSB tax (76-81). Technologies to ease the time and expense required for collecting dietary
data are urgently needed; as with physical activity data, aggregate measures are inadequate
to develop child obesity prevention policies and programs.

4.2. Physical activity

Surveillance—Surveillance in Latin American countries is limited to self-reports of
individual behavior and does not include environmental, social, and individual correlates of
physical activity (82). Comprehensive physical activity surveillance requires collaboration
among public health and other agencies that collect relevant data. Public health agency data
usually focuses on behaviors and occasionally on psychosocial correlates (such as social
support) and perceived barriers. Largely absent is complementary data from other sectors,
such as transportation (to document active travel by walking and bicycling), recreational
physical activity (such as park use), and school physical education. The last is a large part of

Obes Rev. Author manuscript; available in PMC 2018 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Kline et al.

Page 7

physical activity promotion in most countries, yet limited data exist on the quantity and
quality of physical education or other physical activity opportunities during school.

Encouraging more Latin American countries to participate in systematic surveillance of
physical activity across all age groups is important to document trends over time. Of the 33
countries in the World Health Organization (WHQ) Latin America region, 18 completed at
least one national physical activity survey for adults (83). Fewer countries studied youth,
though surveillance of adolescent physical activity is expanding in Latin America (83). Most
adult surveys used a version of the International Physical Activity Questionnaire (IPAQ) or
the Global Physical Activity Questionnaire (GPAQ), endorsed by the WHO as part of the
Stepwise Approach to Surveillance (STEPS) program (84-86). Both IPAQ and GPAQ have
been validated for use in Latin America (86, 87). Despite this, few countries have data on
trends in physical activity (60). Continued use of these surveys along with increased use of
objective measures, such as accelerometers, would provide better data that can be used to
develop more targeted and effective programs and policies.

Measurement technique gaps—As with dietary assessment, minimal work has been
done to create measurement of the actual energy expenditures of different activities for Latin
American youth. New technologies, including mobile phones and consumer-oriented
wearable activity monitors, provide an exciting opportunity for surveillance research. If
complex issues of standardization and sampling can be resolved, these technologies may
make physical activity surveillance with objective measures and integration with measures
of physical activity correlates more feasible. Research programs in Latin America should
conduct the validation and sampling studies needed to develop surveillance protocols for the
region using the most widely available information and monitoring technologies.

5. Efficacious interventions for behavioral change

Latin America is implementing a broad set of regulatory policies designed to alter dietary
intake and, to a lesser extent, physical activity. Nevertheless, evidence-based interventions
and education efforts are needed that will change the broader culture of healthy diet and
activity to promote major lifestyle changes at the national, regional, community, household,
and individual levels. As behavior change at these levels can be influenced by a variety of
factors in the food and physical activity environments (10, 11, 61, 88-90), research is needed
in a variety of areas to inform evidence-based policy and programming. Behavior change
strategies, in particular, should be planned in combination with environment and policy
change, because multi-level interventions are most likely to be effective (88). When
designing programs, priority should be given to approaches that have the potential to be
scaled-up for population impact; this will often require cost-effectiveness as well as impact
assessments. The impact of behavior change strategies is still not well known, requiring
additional research.
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6. Evaluation of policy and community interventions and an exploration of

potential future options

The policy arena is potentially one of the most fruitful areas of future research, as Latin
America has been a leader in initiating regulatory actions and multisectoral policies
(reference research to policy article). Currently, many policy interventions have been scaled-
up and are considered state-of-the-art but lack evidence of efficacy (91). In countries, such
as Mexico, Chile, and Brazil, enacting childhood obesity prevention polices, it is critical to
document and rigorously evaluate the implementation and impact of their policies and
programs using multiple disciplines and methods (e.g., epidemiology, econometrics, system
science, implementation science) (28, 38). These evaluation efforts should include natural
experiments and mixed-methods research. Policy evaluation can help identify best practices
to understand accomplishments in terms of pricing (taxes), promotion (marketing and
labeling), and the built environment, a component that is thus far a neglected aspect of
research and action. Implementation research is critical to evaluate the on-the-ground impact
of policies and programs, and identify any needed changes or additions.

Though some evaluations of community-wide physical activity interventions in Latin
America have been published, there is a substantial deficit in comparison to the research
literature from high-income countries. International evidence on the effectiveness of
community-wide interventions suggests that multilevel interventions have been promising
strategies to promote physical activity, including in Colombia and Brazil (92, 93). As more
Latin American countries adopt similarly innovative policies, it may soon be possible to
evaluate multilevel interventions for both physical activity and diet in the region. These
policies would ideally drive environmental changes and provide incentives that complement
mass communication strategies and individual behavior change assistance in settings such as
primary care that may already be in place.

Latin America presents an unparalleled opportunity to understand the impact, cost-
effectiveness and scalability of a multiplicity of large-scale interventions—not only on diet
and activity patterns, but also on childhood obesity prevention trends. Because of the
expected push back and counteractions from food, transportation, and other industries
opposed to increased regulations, it will be critical to document the actions and reactions of
these stakeholders during large-scale environmental interventions.

7. Research Needs and Priorities

Research will play a vital role as Latin America addresses childhood obesity. To confront
this growing epidemic, we must understand the relationship between undernutrition and
obesity across the life cycle, food and physical activity environments and individual
behaviors affecting dietary and physical activity habits. This knowledge will inform the
development and implementation of effective interventions. Underlying all of this is the need
for more robust surveillance and resources dedicated to long-term, population-level
epidemiological studies. While by no means comprehensive, Table 1 presents a list of
priority research needs that if addressed, will improve our ability to combat childhood
obesity across the region. Of note, many of these priorities are not exclusive to Latin
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America; however, they do take into account factors that are of particular importance to the
region.

Latin America faces important child obesity challenges related to rapidly growing obesity
rates; a triple burden of undernutrition, micronutrient malnutrition, and obesity; economic
and health inequalities; and limited public health data and infrastructure related to obesity
prevention. At the same time, Latin American countries have adopted some of the world’s
most innovative obesity control policies, and the body of research on diet and physical
activity is rapidly growing, as is the implementation of evidence-based physical activity
interventions. By building on the strengths of the region, Latin American researchers can
provide evidence to develop effective policies; ensure good evaluation of these policies;
enhance dissemination of proven approaches; and work toward implementation of
comprehensive, multilevel interventions to control the childhood obesity epidemic over the
next decade. Given the number of countries already attempting to focus on large-scale
interventions (e.g., taxation, front-of-packaging labeling, restrictions on marketing to
children, regulations of foods and beverages in schools, community-based physical activity
promotion), impact evaluation research is critical. This research in conjunction with more
basic research such as healthier growth trajectories during the first thousand days of life will
go a long way towards preventing childhood obesity and related NCDs. Research capacity
and targeted funding in the region must be increased to address this research agenda.
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Table 1

Research directions for preventing childhood obesity in Latin America

Longitudinal and Prospective Studies

. Conduct long-term, multicountry pregnancy and birth cohort studies
. Examine dietary, physical activity, and sedentary behavior patterns through prospective studies
. Design and implement comprehensive national surveys of diet and physical activity

Biological Challenges acrossthe Life Cycle

. Assess the association of early feeding practices, physical activity and sedentary behavior patterns on obesity and metabolic
outcomes

. Understand the role of maternal physical activity during pregnancy and early childhood on physical activity outcomes.

. Investigate whether ethnicity or indigenous ancestry is associated with a greater risk of obesity and concomitant NCDs

Dietary and Physical Activity Patterns

. Understand the relationship between food environment factors, including marketing, availability, and price, to consumption of
foods that contribute to obesity

. Study the impact of media, education, and marketing on individual and household food purchasing and consumption

. Develop multi-pronged interventions that address the dual burden of stunting and obesity.

. Evaluate the effectiveness of government food-based policies, such as FOB labeling, food reformulation, and dietary guidelines

to encourage healthier choices and prevent obesity-related behaviors

Surveillance and Measurement
. Incorporate routine surveillance of physical activity and nutrition into national health surveys

. Collect data on active travel, recreational activity in parks, and physical education and other school-based programs from across
relevant governmental departments

. Understand the factors that influence physical activity and nutrition across different populations by adapting theory-based
measures of psychosocial and environmental correlates to the Latin American context

. Conduct descriptive studies of correlates of healthy/unhealthy food patterns and for all domains of physical activity, including
transportation, leisure, and occupational

. Examine physical activity environments and transportation systems and their impacts on activity

Individual Behavior Change

. Evaluate behavior change programs that target specific obesity-related behaviors, such as snacking, television viewing, computer/
game use, and eating highly processed foods and SSB

. Leverage the use of technology in children and adolescents to introduce or reinforce patterns of healthy eating and mobility

. Test interventions based on behavioral economics theories to alter food and physical activity patterns

Policy and Community I nterventions

. Determine how effective models from other regions can be adapted and when unique interventions specifically designed for Latin
American populations are needed; identify effective methods of adapting applications to local cultures and building theory-based
interventions in Latin America

. Design research to help guide governments in instituting effective approaches to deal with the dual burden of stunting and
obesity; evaluate implementation of adopted policies related to food and physical activity
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