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Abstract

Despite 2 decades of effort by the public health community to combat obesity, obesity rates in the United States continue to
rise. This lack of progress raises fundamental questions about the adequacy of our current approaches. Although the causes of
population-wide obesity are multifactorial, attention to food systems as potential drivers of obesity has been prominent.
However, the relationships between broader food systems and obesity are not always well understood. Our efforts to address
obesity can be advanced and improved by the use of systems approaches that consider outcomes of the interconnected global
food system, including undernutrition, climate change, the environmental sustainability of agriculture, and other social and
economic concerns. By implementing innovative local and state programs, taking new approaches to overcome political
obstacles to effect policy, and reconceptualizing research needs, we can improve obesity prevention efforts that target the food
systems, maximize positive outcomes, and minimize adverse consequences. We recommend strengthening innovative local
policies and programs, particularly those that involve community members in identifying problems and potential solutions and
that embrace a broad set of goals beyond making eating patterns healthier. We also recommend undertaking interdisciplinary
research projects that go beyond testing targeted interventions in specific populations and aim to build an understanding of the
broader social, political, and economic context.
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Rates of overweight and obesity have increased sharply m?) and 13% were obese (ie, had BMI >30 kg/mz) in 2016,
worldwide since the 1980s."? Worldwide, 39% of adults  compared with 22% overweight and 5% obese in 1980.'
were overweight (ie, had body mass index [BMI] >25 kg/ Obesity rates in the United States (40% of adults aged >20
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were obese in 2015-2016) are substantially higher than the
global average, with higher rates of obesity seen in some
racial/ethnic minority populations.” In 2015, rates of obesity
in adults aged >18 were 40% among African American
adults, 44% among American Indian/Alaska Native adults,
33% among Hispanic/Latino adults, and 35% among Native
Hawaiian/Pacific Islander adults, compared with 29% among
non-Hispanic white adults.*” Among children and teenagers
aged 2-19, 19% were also obese during 2015-2016.> High
rates of overweight and obesity have substantial conse-
quences for public health. For example, overweight and obe-
sity are associated with cardiovascular disease, diabetes,
kidney disease, and several kinds of cancer, and high BMI
contributed to an estimated 4.0 million deaths globally in
2015.°

Increases in obesity prevalence are caused by the over-
consumption of calories relative to energy expenditure; the
relative importance of changes in energy expenditure com-
pared with changes in energy intake is less certain.”'” With
regard to energy intake, people in the United States consume
23% more calories on average than they did in 1970."" These
excess calories are a function of both the type and quantity of
food consumed. The quality of diets of people in the United
States falls short of federal dietary recommendations: the
diets of 91% of people in the United States do not include
the recommended amount of fruit and vegetables, and most
people in the United States consume more than the recom-
mended amount of sodium and added sugars.'>'> Factors
linked to caloric consumption, weight gain, and obesity
include sugar consumption, increased portion sizes, the low
relative price of energy-dense foods, food marketing (ie, the
types of products, where they are available, and how they are
promoted and priced), and increased consumption of food
away from home.'* Sugar-sweetened beverages are a major
source of added sugars and calories, adding an average of
138 calories to the daily diet of US adults.'?

Food systems are potential drivers of obesity. In this arti-
cle, we refer to a food system as “all the elements (environ-
ment, people, inputs, processes, infrastructures, institutions)
and the activities that relate to the production, processing,
distribution, preparation, and consumption of food, as well as
the output of these activities, including socioeconomic and
environmental outcomes.”'® As the food energy supply in
various countries has increased, the average body weight in
those countries has also increased.'” As the characteristics of
food systems have changed, such as the increased processing
of food and improved food distribution, convenient, energy-
dense foods have become more available and they are heav-
ily promoted to appeal to consumers.'®*2° Because repeated
exposure and familiarity with tastes creates a preference for
those tastes, the prevalence of energy-dense foods has pre-
sumably encouraged the formation of preferences for those
foods.?! Concurrently, portion sizes have increased, with
larger portions linked to greater consumption.”>* In addi-
tion, prices of energy-dense manufactured foods have fallen
compared with the prices of less energy-dense foods, such as

fruit and vegetables, and this price discrepancy has also
contributed to caloric overconsumption.*>*®

Contexts of consumption—those contexts in which food
procurement and consumption occur, such as retail, home,
and school environments—are embedded within larger food
systems. The prevailing view in public health is that features
of food systems push excess calories and lower-quality food
into contexts of consumption in ways that lower the average
person’s ability to avoid overconsumption (Figure). How-
ever, before this prevailing view can be used as the basis
of major food system interventions, it must be corroborated.
New research approaches are needed to better understand
how food systems behave holistically and how they affect
consumption and obesity.

The US food system is poorly aligned with current rec-
ommendations for healthy eating.'**” Consider, for exam-
ple, the 2015 US dietary recommendation to consume 4%
cups of fruit and vegetables daily.'*> All along the food-
supply chain, there is a misalignment between this recom-
mendation and the realities of the US food system: not
enough fruit and vegetables are produced for everyone to eat
the recommended amount, energy-dense foods such as candy
and sugar-sweetened beverages are widely available in retail
environments, and fruit and vegetables are not as heavily
marketed as many other foods.'*

Unanswered Questions

Food systems plausibly do shape contexts of consumption in
ways that cause overconsumption and poor dietary quality,
but the causal relationships are not well understood. Many
questions must be answered. What food system features are
most strongly related to caloric overconsumption and obe-
sity? Would certain changes to food systems help improve
consumption patterns in certain populations? How do the
causal pathways work, and what are the most feasible, effec-
tive, and sustainable points of intervention from a whole
society and systems perspective? Would certain combina-
tions of interventions act synergistically?

We must recognize the effects of the interconnected glo-
bal food system on the US context, and vice versa. Interven-
tions targeting the US food system are complicated, in part
because they may implicate other global health, environmen-
tal, and social problems. For example, despite high world-
wide rates of obesity, the rates of hunger are also substantial.
In 2016, an estimated 11% of the global population, or 815
million people, were undernourished (ie, they were unable to
acquire enough food to meet dietary energy requirements).?®
In addition, some food systems may have environmental
costs, because food systems worldwide account for a high
proportion (19%-33%) of all global greenhouse gas emis-
sions and use 40% of the world’s land area.**! Thus, it is
important to recognize the global effects of interventions
aimed at the US food system. Sometimes, US policy recom-
mendations designed to mitigate obesity can have unin-
tended adverse global health, environmental, economic, or
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Food Systems

The elements and activities relating to
the production, processing, distribution,
preparation, and consumption of food,
and outputs of these activities

Social and Cultural Influence

Science/Technology

Policy and Regulation

Economic Factors/Markets

Contexts of Consumption

The contexts in which food procurement
and consumption occur, such as retail,
home, and school environments; include
features linked to obesity

Obesity

Influenced by contexts of consumption;
physical, social, and political contexts;
and individual factors

Figure. Hypothetical relationship among food systems, contexts of consumption, and obesity: food systems affect the contexts of
consumption embedded within them in ways that drive overconsumption and lead to obesity.

social consequences. For example, US dietary recommenda-
tions to consume more fish could, if followed, deplete global
fish supplies and threaten fishers’ livelihoods.'*

Ideally, efforts to improve diets can support the positive
environmental, economic, and social outcomes produced by
food systems. For example, policies that reduce consumption
of red meat while also increasing fruit and vegetable con-
sumption may achieve environmental and health benefits for
many populations.*?

A US Public Health Agenda on Obesity
and Food Systems: The Importance
of a Systems Approach

New approaches are needed to reduce the rates of obesity and
minimize the unintended consequences of interventions in US
food systems. The public health tools needed to do this—pol-
icies, local programs, and research—should be reconceptua-
lized to work at multiple levels, including the individual,
family, community, and society levels, as well as for localities,
nations, and the global community. They should reach beyond
public health to other sectors, such as education, planning, and
economic development, as well as other government agencies
and nongovernmental organizations.***

Systems Approaches

Applying a systems approach to a problem means under-
standing that the problem is part of a system with many
interrelated parts and recognizing that this system may work
in surprising ways. Sometimes, for example, an effort might
be intuitively compelling, but it might backfire or produce
unintended consequences, both positive and negative, else-
where in the system.

The field of systems science has developed qualitative
and quantitative methods, including methods for mapping
and modeling systems.*>® During the past decade, obesity

researchers have begun to use the kinds of systems
approaches used successfully in mathematics, engineering,
the social sciences, and other areas of public health, and an
even greater use of these approaches would be benefi-
cial'*21-33-37-4% These approaches can, for example, help
identify the relationships between food systems and patterns
of food consumption and design new policies. In addition,
systems approaches can assist in designing interventions that
modify the drivers of overconsumption while minimizing
unintended consequences, such as adverse health, environ-
mental, and economic effects.'*

Systems approaches are being used to design obesity
interventions, food system policies, and other public health
interventions, to identify the most effective places to inter-
vene in systems, to model potential consequences of inter-
ventions, and to identify sets of interventions in which the
interventions reinforce rather than undermine one another
(Box),!#21:33:35.40.4546 gyctems methods also are being used
to monitor and evaluate obesity interventions,*®*°>! to
understand how social relationships and networks operate,
to explore how this operation can be leveraged to improve
outcomes, > and to understand important social, economic,
and political contexts. These methods also can be used to
identify political obstacles to progress, policies that might
alienate potential supporters, and policies that might build
a broad alliance beyond public health.

Systems approaches are especially useful now, when
numerous nutrition and food policies and programs exist or
are recommended to address obesity and dietary quality but
have never been fully coordinated or scaled sufficiently.**>*
Examples include policies and programs (both newly gener-
ated and updated) that address food insecurity or maternal
and child nutrition at the global, federal, state, and local
levels.”>>” By helping us understand how whole systems
work and how individual policies function within larger sys-
tems, systems approaches can help in the design of coordi-
nated and converging sets of policies.
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Box. Potential uses of systems approaches in
obesity and food system efforts

Systems approaches may enhance work on obesity and food
systems by helping researchers and practitioners to:

e Understand the relationships between food environments
and broader contexts, including food systems

e Understand the relevant features of a food system and
how they relate to one another

e Identify intervention targets or policy goals that multiple
stakeholder groups have in common or that will address
multiple food system problems simultaneously; for
example, reducing consumption of red meat to pursue
environmental, health, and animal welfare gains

e Design policies or interventions that accomplish multiple
goals; for example, design policies to promote dietary
patterns that are both healthy and environmentally
sustainable®”

e Use systems-based community engagement strategies to
engage community members in identifying the causes of,
and potential solutions to, the problem of obesity and in
designing community-built action plans***

e Design policies or interventions that appeal to multiple
stakeholder groups outside of public health; for example,
allocating revenue from a tax on sugar-sweetened
beverages to educational programs supported by
stakeholder groups

e Design a multipronged intervention or set of policies that
mutually reinforce and support each other; for example, in
Massachusetts, the Shape Up Somerville program (2002-
2005) used strategies intended to work synergistically to
increase physical activity and healthy eating at schools,
reinforced by changes within the home and community*®

e Foresee policies’ unintended consequences on broader
food systems, assess the acceptability of these
consequences, and minimize them as needed'*

e Identify political obstacles to policy adoption by identifying
groups that may be negatively affected by the policy, such
as companies or workers who may lose income because of
dietary shifts

e lIdentify a coalition of stakeholder groups that share the
policy’s goals or that could support the policy if it is
suitably designed

e Identify effective ways of promoting the intervention or
policy; for example, support for an effort may be increased
by emphasizing the nonhealth benefits of the effort, such as
the economic benefits of opening grocery stores in an
underserved neighborhood

e Monitor and evaluate interventions and policies

Enhancing Current Obesity Prevention and
Control Efforts in the United States

Policy Initiatives

In the United States, governments at all levels have enacted a
range of obesity prevention and control policies that target
diverse populations and are aimed at meeting Healthy People

2020 goals to reduce adult and childhood obesity.>® Most of
these policies target children in school or daycare settings,
and the primary goals of these policies are increasing phys-
ical activity and changing what children eat.’® School-
based policies that target increasing physical activity and
promoting healthy eating show small reductions in child-
hood obesity, although evidence of the success of these
policies is mixed partly because of the lower quality of
some of the studies.®*-¢!

Governments at all levels in the United States, including
state, county, municipal, and tribal governments, also have
adopted antiobesity regulations. For example, changes in
national food policy have included nutrition labeling, such
as the Patient Protection and Affordable Care Act’s
requirement that chain restaurants post calories on menus
and the US Food and Drug Administration’s 2016 redesign
of the Nutrition Facts panel. The Nutrition Facts panel,
which is mandatory for all packaged foods, is now required
to include a larger font size for calories, list added sugar,
and use serving sizes that reflect the servings people typi-
cally consume.®>%

Localities and states have taken legislative and regulatory
actions focused on various aspects of food systems—for
example, tax incentives for using land in urban areas for
gardening or farming and nutritional standards on govern-
ment food procurement.®* Some of these actions are directed
toward the retail space, such as providing financial incen-
tives for retailers to open locations in underserved areas and
taxing sugar-sweetened beverages; these taxes have been
implemented by 7 US cities.**®> Other policies target food
marketing, such as a 2014 California bill proposing a health
warning on sugar-sweetened beverages and San Francisco’s
prohibition of the distribution of free toys with children’s
fast-food meals, unless the meals meet nutrition standards.®*
Minneapolis, Minnesota, requires licensed grocery stores
(including corner stores, gas stations, dollar stores, and phar-
macies) to stock a minimum number of staple foods, such as
fruit, vegetables, and cereals.®®

Challenges and Opportunities for Policy

Although isolated regulatory interventions may succeed in
changing food environments, any one action is unlikely to
reduce the prevalence of obesity on its own.®” Scaling up
regulatory interventions is important but may be difficult
because of opposition from industry and variable public sup-
port. Although most of the US public sees obesity as the most
serious health problem facing the nation, public consensus on
whether the government should take action to address obe-
sity is lacking.*®® For example, a 2017 poll found that 31%
of US adults supported more regulatory action to address
obesity, and 30% of people wanted less regulatory action
to address obesity.®® In a 2013 survey, 54% of US adults
responded that the government should not play a substantial
role in reducing obesity, and only 42% responded that it
should.®” However, public support varies depending on the
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obesity policy in question, and support for some policies (eg,
junk food taxes) is growing.**7°

One explanation for poor public support is that obesity
prevention and control efforts may not be sufficiently
aligned with the US public’s preferences and values or do
not promote modes of healthier eating that fit easily into
people’s lives.”'””> Some actors in the food industry also
have attempted to turn the public against regulatory
policy.”®"® Political opposition to some obesity policies
might be seen as a warning sign that there is a need not
only to mobilize more political support but also to better
understand the public’s experiences, preferences, and val-
ues and to design policies that more closely align with them.
A need exists to engage with people on all sides of the
political spectrum, including those who critique antiobesity
efforts as misguided or unethical.”*"3:79-%!

A further policy challenge derives from the connection
between obesity and other health, social, and environmental
problems in food systems. Ideally, obesity policies would be
designed to produce benefits along multiple dimensions, but
trade-offs are inevitable, and stakeholders may disagree
about which trade-offs are acceptable. From one perspective,
the connections between obesity and other problems simply
magnify the political challenges—stakeholders outside of the
food industry may oppose obesity policies because of their
negative effects (eg, on food security). However, from
another perspective, the connections between obesity and
other problems afford opportunities to create broader, more
diverse alliances for obesity efforts by aligning these efforts
with other food system goals (eg, by selecting obesity poli-
cies that align with environmental sustainability efforts).
Systems approaches can help on this front by making possi-
ble an analysis of the potential effects of food policies on
multiple variables of interest (eg, health, environmental, eco-
nomic, and social) over time, helping to identify win-wins
and identifying affected groups to form political alliances.'*

Local Programs: Promising New
Approaches

Some of the most exciting obesity work is happening at the
local level. Local action includes programs that adjust the
distribution of food outlets (eg, by increasing the number of
grocery stores), modify the mix of foods and prices of foods
available in those outlets, or target other actors in the food-
supply chain, as well as community-level programs that tar-
get food consumption and physical activity. In many places,
cross-sectoral food policy councils are building a constitu-
ency for change and leading innovative efforts in local and
state governments, institutions (eg, schools), community
common areas, and workplaces to further a system-wide
approach.®** Local efforts to modify the mix of food outlets
and foods available include programs that provide training
and financial incentives to retailers to increase healthy food
offerings or open locations in underserved areas and

programs that offer incentives to increase healthy food
purchases.®*548°

Community-level programs, including programs that have
intervened in multiple settings in a coordinated, mutually
reinforcing way, have had some success.*® For example,
Shape Up Somerville (2002-2005) was a 3-year, controlled,
multilevel, multisetting childhood obesity prevention inter-
vention in Massachusetts. It used a community-based parti-
cipatory research approach to increase physical activity and
healthy eating in early elementary schoolchildren before,
during, and after school. The intervention was designed to
develop strategies to work synergistically (ie, the changes in
the school environment were reinforced by changes in the
home and community).*® The BMI z-score (a measure of
relative weight adjusted for child age and sex) and preva-
lence of overweight and obesity decreased among interven-
tion students and their parents compared with control
students and their parents.®”®® The program has been main-
tained as a citywide program.®® Currently, a variant of the
program that focuses on children aged 0-5, Shape Up Under
5, is underway.”’

Local programs face numerous challenges. For example,
one challenge for programs aimed at increasing the availabil-
ity of healthy food in retail environments is that even when
implemented successfully, these programs may change con-
sumption only modestly, if at all.®”! Increasing access to
healthy foods will not make diets healthier if consumers do
not want to eat these foods or if their consumption of
unhealthy food does not decrease.”* Efforts to increase
food availability may also be undermined by what happens
elsewhere in local, state, or national food systems. For exam-
ple, retailers cannot stock more fruit and vegetables if they
are not available from wholesalers at affordable prices.”*

Another obstacle to designing effective programs is that
although data on dietary intake are available from national
surveys, few local- and state-level data exist. Community
Commons (wWww.communitycommons.org) provides
community-level data with mapping capabilities. However,
additional collaborative efforts to gather local-level and
state-level data on nutrition, dietary behaviors, and food
access are needed.

Insights from systems approaches may offer opportunities
for enhancing programs, such as recognizing the value of
targeting multiple parts of the system. For example, when
trying to increase healthy food offerings in retail locations,
practitioners could work with retailers who make decisions
about what to stock in their stores and the wholesalers who
sell to those retailers to ensure that healthy items are afford-
able and with consumers to stimulate demand for the healthy
items. This is what the B’More Healthy Communities for
Kids program did in Baltimore, Maryland. The program pro-
vided incentives and assistance to carryout restaurant owners
and corner store owners to stock healthier food items, per-
suaded wholesalers to agree to stock the healthier items and
to offer discounts on these items, and implemented program-
ming for consumers to increase their demand for the
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healthier food items, including taste tests and educational
sessions in stores.**%>** The need to be aware of multiple
levels of a system is another lesson from systems approaches.
For example, working with local retailers to increase healthy
food offerings may benefit from understanding national
trends in the home delivery of food.”

What if, even after systems approaches are used to
improve antiobesity programs (eg, programs that increase
the availability of healthy food) and policies, these programs
do not affect rates of obesity in the short term? Should these
efforts then be abandoned? Systems approaches could help
practitioners to identify reasons why these efforts are not
working and ways to increase their impact. For example, the
reasons why efforts are not working may lie outside the local
area, and addressing them may require a broader effort with
state or national collaborators. Systems approaches may also
reveal ways to combine efforts to increase their effective-
ness, such as combining a program that increases the avail-
ability of healthy food with a program that promotes physical
activity. Programs and policies might not affect obesity rates
in the short term, but they might affect dietary patterns in the
long term. In the meantime, they may have economic bene-
fits, such as when opening a grocery store in a neighborhood
creates jobs and attracts other businesses to the community.
Increasing access to healthy food may increase people’s
well-being by increasing their choice of desired food items,
and increasing access to healthy food is seen as an important
social justice goal in and of itself, even if it does not improve
health.”® Local work on obesity prevention and control and
on food systems may also engage civic and community lead-
ers and enhance their capacity to advocate for local food
policy efforts.**

Programs that do not result in short-term reductions in
obesity may still have value by promoting local coalition
building. Including a diverse group of stakeholders in the
design of obesity prevention and control efforts and align-
ing them with the goals of stakeholders outside of public
health can help attract and maintain the support of a broad
alliance. In this context, the more than 200 local food policy
councils in the United States, which engage stakeholders
from various food system sectors to address access to food,
economic development, land-use planning, procurement,
and hunger, can be key players. Operating at the state, local,
and regional levels, most of these food councils aim to
improve the community’s health through improving food
systems.”’

Conclusions and Recommendations

There are no quick fixes when it comes to improving food
systems or reducing rates of obesity. Public health practi-
tioners, policy makers, and researchers need to think expan-
sively about how to prevent obesity, incorporate food
systems as a target of their interventions, and embrace a
broad set of long-term goals. Public health needs an ambi-
tious research agenda that applies innovative methods and

study designs to address the complexity of the obesity
problem.

Systems approaches can help obesity researchers, pub-
lic health policy makers, and practitioners think about
what an ideal research program and programmatic or pol-
icy agenda might address. From a systems perspective,
gaps in data represent not only the information on which
interventions and policies shift consumption or which
populations to target, but also the knowledge of how the
broader systems, within which these efforts are embedded,
function.

We offer several recommendations for future obesity
research and practice. First, interdisciplinary research
projects are needed that bring together diverse stake-
holders, including community members, policy makers,
obesity researchers, food systems researchers, and
researchers from other fields, including social scientists
with qualitative research skills who can address the
broader social, cultural, and political context. A research
approach that uses targeted population-specific interven-
tions could be enhanced by focusing on community con-
texts that can amplify or limit interventions and by
implementing changes at multiple levels (ie, a systems
approach to intervention delivery). Second, consulting and
engaging with a broad array of researchers across the
fields of obesity, food systems, and the social sciences
is needed. Third, public health should work to strengthen
innovative local policies and programs, particularly those
that include community members in identifying problems
and solutions. Fourth, although interventions should aim
to improve healthy eating patterns in the short term and
measure the interventions’ success, these interventions
should also embrace a broader set of goals and a lengthy
time horizon and be evaluated accordingly. Long-term
indicators of success will include not only changes in diet
and obesity but also indicators of improving community
well-being in other ways, building local capacity, building
political momentum, and addressing other problems in
food systems. Fifth, the field of public health should sup-
port interdisciplinary, multistakeholder research teams
with broad sets of goals and the ability to study change
during long periods, while growing opportunities for
training and collaboration for obesity researchers that
bring together multiple disciplines and perspectives and
teach new skills in systems methods. Finally, funders
should create mechanisms to support longer-term commit-
ments to researchers and communities to sustain projects
that can be repeated, improved, and, rigorously evaluated.
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