1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

fg)%
S

O

R HE

,NS

N4

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
CA Cancer J Clin. 2014 September 10; 64(5): 337-350. doi:10.3322/caac.21237.

Obesity and Economic Environments

Roland Sturm, PhD® and Ruopeng An, PhD?
IRAND Corporation, Santa Monica, California, U.S.

2Department of Kinesiology and Community Health, College of Applied Health Sciences,
University of lllinois at Urbana-Champaign, lllinois, U.S.

Abstract

This review summarizes our understanding of economic factors during the obesity epidemic and
dispels some widely held, but incorrect, beliefs: Rising obesity rates coincided with increases in
leisure time (rather than increased work hours), increased fruit and vegetable availability (rather
than a decline of healthier foods), and increased exercise uptake. As a share of disposable income,
Americans now have the cheapest food available in history, which fueled the obesity epidemic.
Weight gain was surprisingly similar across sociodemographic groups or geographic areas, rather
than specific to some groups (at every point in time, however, there are clear disparities). It
suggests that if we want to understand the role of the environment in the obesity epidemic, we
need to understand changes over time affecting all groups, not differences between subgroups at a
given time.

Although economic and technological changes in the environment drove the obesity epidemic, the
evidence for effective economic policies to prevent obesity remains limited. Taxes on foods with
low nutritional value could nudge behavior towards healthier diets, as could subsidies/discounts
for healthier foods. However, even a large price change for healthy foods could only close a part
of the gap between dietary guidelines and actual food consumption. Political support has been
lacking for even moderate price interventions in the US and this may continue until the role of
environment factors is accepted more widely. As opinion leaders, clinicians play an important role
to shape the understanding of the causes of obesity.
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Introduction

Obesity, a condition of an excessively high proportion of body fat, is associated with
elevated risks of cancers of the breast, colon and rectum, endometrium, esophagus,
gallbladder, kidney, pancreas, thyroid, and possibly other cancer types.! Obesity is also a
risk factor for coronary heart disease, type 2 diabetes, hypertension, stroke, and other
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chronic illnesses. In the US, an estimated 34,000 new cases of cancer among men (4%) and
50,500 among women (7%) in 2007 were attributable to obesity, although there is great
uncertainty in those estimates.2

Researchers have long recognized that the changes in dietary and physical activity patterns
underlying the obesity epidemic were caused by changes in the economic, social and
physical environments that people face.34 Reflecting this view, the American Cancer
Society has added recommendations for community action to its guidelines.> Recommended
community actions to prevent cancer include increasing access to healthy foods, decreasing
availability of foods of low nutritional value, and developing environments conducive to
physically active recreation and transportation.®

While there is no disagreement about the broad goals of preventing obesity, improving diet
quality, and reducing sedentary lifestyles, finding effective policy levers remains a
challenging task. This includes consideration of political acceptability or such policies will
either not be adopted or will be undermined quickly. Denmark imposed a tax on foods high
in saturated fats in 2011, only to repeal it in 2012; a planned tax on foods with added sugars
was cancelled at the same time.8 In the US, there have been numerous legislative proposals
to tax soft drinks or junk food, but so far none have passed.

Various types of environments possibly play a role on the obesity epidemic, and we may
classify them into 3 general categories: economic and policy environment (e.g., tax, subsidy,
direct pricing, serving size regulation, nutrition labeling, etc.), social environment (e.g.,
family, school, community, workplace, social norms, mass media, food marketing, nutrition
education, etc.), and physical environment (e.g., urban design, sidewalk, parks, food outlets,
exercise facilities, transportation, etc.). We focus on the relationship between economic/
policy environment and obesity in this review, with brief discussions of other factors. This is
only due to the scope of a review article; addressing all areas and their interaction would
require a book-length monograph.

Many factors have been suggested as causes: snack food, automobile, television, fast food,
computer use, vending machine, suburban housing development, portion size, female labor
force participation, poverty, affluence, supermarket, and even the absence of supermarkets
(“food desert™). Putting a multitude of isolated research results and data points into a
coherent picture is a necessary task to assess whether proposed solutions are promising or
are likely to lead down a blind alley. As it turns out, some widely held beliefs about societal
trends are unambiguously false; others require some qualifications.

This review uses the traditional narrative format, rather than a systematic review or meta-
analysis. A systematic review or meta-analysis works best to compile information
comprehensively and without bias when there is a well-defined research question addressed
by a substantial number of comparable studies. A systematic review becomes less useful for
summarizing studies across very different fields of investigation and if the heterogeneity of
studies requires judgment about their contribution.

A general theme throughout this review is that the obesity epidemic was driven by changes
in the environment, not by differences in the environment across population groups.
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However, comparable data across several years, let alone several decades, are rare, so
research has primarily analyzed environmental differences existing at a point in time. While
this identifies differences between sociodemographic groups, cross-sectional comparisons
are not necessarily informative about the causes of obesity epidemic that occurred over time,
nor will they suggest effective policies to change factors behind common trends.

What Can We Learn From Data on Social Trends?

The prevalence of obesity has increased rapidly over the last decades. This increase in
prevalence became widely known in the medical literature by the late 1990s.7:8 While it is
often thought that the obesity epidemic started in the 1980s or 1990s, increases in body mass
index (BMI) have been going on for a much longer time. American children have been
gaining excess weight slowly and persistently at least since the 1950s, but possibly earlier.?
Data prior to the 1950s are sparse, but regionally limited and socially selective samples of
military cadets before nationally representative surveys became available suggest increasing
BMI for young men from the 1920s on.? For men 40-49, BMI may have increased since
about 1900, without evidence of acceleration in recent decades.10

It is often believed that the obesity epidemic reflects increasing social disparities or that the
largest weight gains are concentrated in groups identifiable by race/ethnicity, income,
education, or geography. If true, focusing on cross-sectional environmental differences
between subpopulations could reveal environmental factors behind the obesity epidemic and
suggest policy levers. This belief, however, is incorrect; Changes in BMI appear to be very
similar across all population subgroups, even though the average BMI (and the prevalence
of obesity) at any point is highest among groups with lower income and education and
among some ethnic minorities. Figures 1a, 1b, 1c show BMI trends in the US by educational
level and by race/ethnicity (results are similar when stratifying by other variables). The
striking finding is the similarity of increases in BMI across groups. This makes it very
unlikely that the obesity epidemic is caused by environmental changes that affect certain
sociodemographic subgroups disproportionally. Instead, we interpret those trends as similar
environmental changes for all sociodemographic groups.

The trends of BMI gain by sociodemographic characteristics are never perfectly parallel, of
course. For example, the gap between people without high school education and some
college closes a bit over time while the gap between people with some college education and
those with a college degree widens. The gap between Black and White men has recently
narrowed, while the gap for women has widened. Women and non-Hispanic Blacks gained
weight faster than other groups.1!

Nevertheless, temporal changes in the gaps between groups are secondary to the increase
that all groups experience over time. It suggests that if we want to understand the role of the
environment in the obesity epidemic, we need to understand a bit more on the changes over
time affecting all groups rather than differences between subgroups at a given time.
Similarly, fighting obesity nationwide needs universal interventions. Targeting selected
sociodemographic groups might help reduce disparities, a laudable goal itself, but it would
seem very unlikely to address the much bigger effects that have occurred over time.
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This is not a novel insight empirically or conceptually. Empirically, analyses using
NHANES from over 30 years found no increase in socioeconomic differentials in self-
reported dietary attributes and biomarkers (including objective measures of BMI), but rather
that differentials in most outcomes persisted over three decades.12 No change in the socio-
economic differences of BMI was observed in Finland between 1978 and 2002.13
Conceptually, the etiology of conditions needs to address two distinct issues: the
determinants of individual cases, and the determinants of incidence rate, as explained in a
now famous paper by Geoffrey Rose.14 Clinicians are concerned with the causes for
individual cases, but the number of cases is driven by the cause of the incidence rate. If the
cause of the obesity epidemic is an increasingly obesogenic environment to which all groups
are exposed, then a cross-sectional comparison will fail to capture the major driver behind
increasing obesity rates. Instead, they identify markers of susceptibility, which in this case
are sociodemographic differences in obesity rates at a point in time. Focusing on more
vulnerable populations and reducing disparities are important goals in their own right, but
they alone are not likely to be sufficient in reversing the obesity trends in the whole
population.

What about geographic differences? There is a famous set of maps by the Centers for
Disease Control and Prevention, which illustrates the changing obesity prevalence by stage
since 1985.15 However, some interpretations of these maps seem to confuse cross-sectional
differences with changes over time. A new diet book about the “Colorado diet” includes the
following description by the publisher:16 “Americans are getting fatter. A third of them are
now obese—not just a few pounds overweight, but heavy enough to put their health in
jeopardy. But, one state bucks the trend. Colorado is the leanest state in the nation, but not
because of something in the air or the water.”

Figure 2 shows the prevalence of BMI over 25 (i.e. overweight or obese) over time for
Colorado (the state with the lowest average BMI or overweight or obesity rates), California,
and Mississippi (the state with usually the highest rates). The overweight/obesity rates in
Colorado rates do lag behind those in Mississippi, but we see no evidence of any “bucking
the trend.” Instead, we interpret the data as an indication that Colorado has exactly the same
experiences as Mississippi, just delayed by a bit more than a decade.

Conventional wisdom is an unreliable guide, so we need to take a careful look at the
(relatively limited) data about social trends. The American Cancer Society’s guidelines echo
common beliefs by claiming, for example, that “longer workdays... reduce the amount of
time available for the preparation of meals” or “reduced leisure time ....contribute[s] to
reduced levels of physical activity.”®

However, one of the most consistent trends over the past half century has been a reduction in
work hours, and an increase in leisure or free time and time spent in transportation.17.18
Leisure time has seen a large increase since 1965 (Figure 3). Occupation and productive
activities at home (cooking, cleaning, repairing things, childcare) have diminished to make
room for this. Thus, increasing weight has been accompanied by increased rather than
decreased leisure/free time. Women spend more time in the labor force than before, but that
is more than offset by declines in home production (e.g. cooking, cleaning, child care). The
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increase in free time and in transportation time also occurs in all population groups, even if
there are differences at any point in time (in particular, men have always had more free time
than women when household activities are factored in). This trend is brought by the changes
in the economic and technological environment that reduces the need for work (which
includes unpaid work at home).

Figure 3 shows trends by linking different surveys that were conducted prior to 2000. In
2003, the Bureau of Labor Statistics (BLS) started an annual time use survey in 2003 and
BLS publications confirm that the trends shown in Figure 3 have continued: In 2012, people
spent 10 minutes less on (paid) work and related activities and 24 minutes less on (nonpaid)
household activities and caring for children than in 2003. In contrast, people watched 15
minutes more TV, participated 4 more minutes in active sports/exercise, and slept or napped
10 minutes more in 2012 than in 2003.19

Another persistent myth is that Americans are exercising less. In reality, there has been a
consistent increase in active sports or walking/hiking, reflected both in time use data,
expenditures on active sports activities (gyms, sports clubs, equipment) and the Centers for
Disease Control and Prevention (CDC) Behavioral Risk Factor Surveillance Surveys
(BRFSS). BRFSS has showed a consistent decline in sedentary behavior: The percentage of
people reporting at least 30 minutes of moderate activity on 5 or more days or 20 minutes of
vigorous activity on 3 or more days per week increased from 46% in 2001 to 51% in 2009
(median state rate in the BRFSS). Self-report is known to exaggerate actual levels of activity
(just as self-reported height and weight understates actual BMI), but it nevertheless indicates
an increase in activity levels. The American Time Use Survey showed an increase of 4
minutes between the first year conducted (2003) and the latest (2012).1° Obviously, only a
rather small part of the increased free time went into active leisure. Leisure time physical
activity is only one component of total physical activity and how total physical activity has
changed depends also on labor force and home production as well as transportation patterns.

Transportation is part of everyday life, not only in order to get to work, but also to run (or
drive) errands, go out for dinner, or see friends. It could also be a key factor of changes in
physical activity because small shifts in travel modes noticeably alter energy expenditure.
Adults spend over 10 hours a week traveling, more than ever before, about equally splitting
into transportation related to occupation (work commute), home activities (child care/
shopping/personal care), and leisure time activities. Transportation time, together with
leisure time, has increased at the expense of occupation and household activities.

These social trends themselves do not identify the linkage between the environment and
obesity, but they indicate that several popular ideas about causes of the obesity epidemic are
misleading. Weight gain has not been concentrated among specific sociodemographic
groups, nor in particular geographic areas, so we have to look for environmental changes
that are similar for all groups rather than look for existing environmental differences. The
obesity epidemic occurred as leisure time increased, and therefore it is not led by reduced
leisure time. And even though many and possibly most Americans fall short of physical
activity recommendations, leisure time physical activity has increased rather than fallen
during the obesity epidemic. To understand the obesity epidemic, rather than asking a
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question like “Why are people in Colorado thinner than people in Mississippi,?” we need to
ask a question like “Why are people in Colorado gaining weight at the same rates as people
in Mississippi?”

Economic Environment

It has been argued that the obesity epidemic is primarily a story of economics and
technology and we largely agree with this view.2921 Food systems in developed countries
have been extraordinarily successful in assuring a plentiful food supply. The major issue in
developed and medium-income countries (like Brazil) is obesity, rather than a shortage of
food (except for those at the lowest income level), which was experienced even in countries
like the US or in Western Europe less than a century ago. The problem of food shortage has
shaped agricultural policies. Worldwide, hunger and malnutrition remain very real and affect
around 870 million people, primarily in Sub-Saharan Africa and South Asia.22

Americans now have the cheapest food in history when measured as a fraction of disposable
income. In the 1930s, Americans spent a quarter of their disposable income on food,
dropping to one fifth in the 1950. Figure 4 shows the trend since 1970 and the share is now
under a tenth of disposable income (Figure 4). In contrast, about a quarter of income is spent
on food in medium-income countries like Mexico and Turkey (comparable to the share of
food expenditure in the 1930s in the US). In places like Kenya or Pakistan, food
expenditures consume on average almost half of the disposable income. The share varies
across income groups, of course, and is higher than the average for lower income groups in
every country. For the bottom income quintile in the US, food expenditures account for
about a third of disposable income.

Along with the real decrease in food cost, per capita food availability has increased.
Consequently, this smaller share of disposable income now buys many more calories (Figure
5). The decline of food expenditures relative to income becomes even more dramatic when
one factors in “quality” improvements,2! including greater convenience, reduce time costs
for preparation, variety, and ubiquitous availability of food. These changes have value to
consumers. Married women outside the labor force spent more than two hours per day
preparing meals and cleaning up in the 1960s; 30 years later, they spent half that amount of
time. Greater convenience, reduced time costs of obtaining meals, and increased
accessibility lead to increased food consumption and possible has been the major cause
behind weight gain since 1980.20

Regarding macronutrients, the most noticeable change was an increase in carbohydrates,
especially during the 1980s (Figure 6). Although high fructose corn syrup became popular
as a low cost sweetener, it accounts only for a small part of the carbohydrate increase, so
there is no obvious economic/technological reason that drove this development. There could
be reasons in the social environment, possibly the combination of widespread interest in a
low fat diet to which the food industry responded with reduced fat products. After 2000,
carbohydrates declined while fat availability increased. Again, this might be a reflection of
changes in the social environment driving demand, possibly the popularity of Atkins-like
diets, rather than changes in the economic or policy environment affecting food supply. The
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demand effects of fad diets can be very large even though there is no reliable way of
tracking them. The most commonly quoted numbers come from a consulting firm and
suggest that at the peak of the Atkins-diet boom (late 2003 to early 2004), about 9% of all
adults were following the diet and 17% have tried it. By the end of 2004, the number of
people following the diet dropped to 2% (which still would be about 5 million American
adults) and Atkins Nutritionals filed for bankruptcy a year later.23:24

The general tenor in public debates is that diet quality has deteriorated by a shift towards
“junk food,” that cross-sectional disparities in obesity rates are caused by lack of access to
“healthy food,” or that “healthy food” has become too expensive. Americans eat less fruits
and vegetables than recommended by dietary guidelines; current production would be
insufficient to achieve guideline consumption; individuals who eat more fruits/vegetables
tend to be thinner. All of this is true. However, preventing obesity is not about eating more
food, regardless of how many nutrients it provides, but consuming less energy or expending
more. Regardless of the coming and going of nutritional fads, fruit/vegetable consumption
has increased, not fallen, while obesity rates increased. Figure 7 shows the increase in
availability for fresh produce over the last 40 years, a 27% increase in fresh fruit and a 21%
increase in fresh vegetables per capita from 1970 to 2010. Total produce (which includes
frozen and canned) has increased similarly, by around 80 pounds per capita. Foods that
increased above average include broccoli, cauliflower, tomatoes, onions, apples, bananas,
and grapes. In contrast, there was a net decline in per capita potato lconsumption.
Admittedly, analysis on aggregate data has limitations on potential confounding issue (a
classic example of the Simpson’s paradox). However, individual-level food consumption
surveillance data are much narrower in time coverage. Nevertheless, data from the BRFSS
suggested the frequency of fruit and vegetable consumption remained relatively stable
between 1994 and 2005 while small increases were found for men aged 18 to 24 years and
for women who were aged 25 to 34 years, non-Hispanic African American, and
nonsmokers.2>

As most Americans still fall short of recommended intake of fruits and vegetables,
additional increases could be desirable to improve diet quality, but it is much more
questionable that this would reduce obesity. In experimental settings and weight loss
programs, low energy dense foods are promising, so fruits and vegetables can be effective as
they substitute for more energy dense foods.26:27 However, it is questionable that the
substitution has taken place at the population level, because the widening of waistlines
coincided with increased fruit and vegetable consumption. In fact, coinciding with the
increase in fruit and vegetable intake over time, the percentage of adult sugar-sweetened
beverage (SSB) drinkers increased from 58% to 63%, per capita consumption of SSB
increased by 46 kcal per day, and daily SSB consumption among drinkers increased by 6 o0z
from 1988 to 2004.28 Thus, the idea that increasing fruit and vegetables availability in
isolation leads to less energy intake is probably just wishful thinking.2°

There are many theories about obesity and even contradictory hypotheses can be correct if
they apply to different situations — just as public health and clinical perspectives differ.
Eventually, it is an empirical question what the primary effects are and whether there are
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special situations where other considerations apply. We want to contrast the two most
prominent hypotheses and their empirical evidence:

The first hypothesis is the basic economic argument that people consume more when their
income increases or prices fall.20:21.30 Moreover, the “full” price is not just money, but also
the time and effort it takes to obtain it. The full price of a home-prepared meal includes not
just ingredients, but travel to the store, time preparing the food, time cleaning up. As food
becomes relatively cheaper, there is constant access, and people become wealthier (both
occurred in the past 50 years), the simple economic theory predicts that obesity rates should
increase.2! The basic economic effect is strengthened by natural biological and
psychological factors i.e. that increased portion size, food visibility, salience of food cue
stimulate the desire to eat more.31 Moreover, people are often unaware of the amount of
food they have eaten or of the environmental influences on their eating, so the reducing
economic constraints on consumption can have a larger effect than just a price effect for
intentional purchases. This seems very consistent with the longitudinal data and the public
health concept that the causes of the changing prevalence of obesity are environmental
changes that affect all groups.

There is a set of related alternative hypotheses that recently received much media attention
as a possible cause of the obesity epidemic that make essentially the opposite argument, in
particular that low income or high food prices or limited access to food outlets (“food
deserts”) cause obesity. Adam Drewnowski proposed what arguably is the most compelling
hypothesis among that set.32:33 He argues that the lowest-cost options to obtain a given
amount of energy from food is through an energy-dense diet composed of refined grains,
added sugars, and fats. The high energy density and palatability of sweets and fats increase
energy intake. Lower income people tend to spend less on food overall and specifically less
on lower energy dense (but more costly) foods like fruits and vegetables. The high energy
density and palatability of sweets and fat drive up caloric intake. A related argument was in
a clinical case report of an obese 7-year old girl by Bill Dietz.34 Dietz argued that the
increased fat content of food eaten during times when the family had insufficient income to
buy a healthy diet was the primary reason, but offered as an alternative hypothesis that
obesity is an adaptive response to episodic food insufficiency. Using the terminology
introduced to public health by Geoffrey Rose,* these ideas seem to be more consistent with
the concept of “causes of cases,” i.e. they may identify individual risk factors in cross-
sectional data, than with “causes of incidence.” According to a recent review of different
variants of the “scarcity” hypothesis, its major shortcomings lie in the inconsistency with
time trends in US as well as international data.3> More disconcertingly, even its relevance
for cross-sectional differences is limited because it only seems to apply to women (obesity
rates vary more than two-fold by income level) but not for men (there is no income gradient,
only an education gradient).36

The economic and technological environment also affects physical activity. Digging
trenches by hand or cutting wood without power tools may expend much energy, but is not a
desirable use of time. Increased mechanization and a resulting shift of jobs from agriculture
to industry and eventually to services meant that instead of being paid for expending energy
as part of a job, people now have to budget time for leisure time exercise.
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While the economic environment had a large impact on utilitarian physical activity
historically (e.g. activity for work, transportation, rather than leisure), there are two reasons
why it is a less plausible story for the obesity epidemic. First, the largest changes due to
motorization precede the obesity epidemic by decades and are primarily a phenomenon of
the first half of the 20t century. US macronutrients data (the same source as for Figure 6)
even show a decline primarily in carbohydrates from 1910 to about 1960, indicating that
people actually consumed fewer calories, presumably because energy needs for daily
activities declined. Second, occupation-related changes in physical activity should have
affected mainly people in the labor force, but weight changes have been similar across
groups regardless of employment status and the obesity epidemic affected children as well.
Increased mechanization/motorization is not limited to changes in the labor market, but also
affects household tasks like gardening, cleaning, or washing. But the timing of the diffusion
of those labor-saving devices for household production also seems to precede the obesity
epidemic. Electric service was almost universal by 1950 and the diffusion of household
washing machines peaked in 1980 (and has dropped since).

A more recent change in technology that seems to fit timing better has been electronics,
which led to an explosion in the supply and variety of passive entertainment and
communication options, and sedentary behavior and screening time have been well
documented to contribute to very low energy expenditure, obesity, and many other
ilinesses.37-39 Video Cassette Recorders (VCR), already an obsolete entertainment
technology by now, diffused rapidly during the 1980s. VCRs had been adopted by the
majority of households within a decade after the first VHS-format player was introduced in
1976. A rapid flow of new entertainment options competes with more active recreation
activities. Electronic communication may even make jobs more sedentary than before as
personal computer (in the 1980s) and later the internet (in the 1990s) became available. The
consequences of these changes on physical activity are too subtle to be measurable, even if
they could contribute to energy imbalance.

Built Environment

The economic and built environment are inextricably linked. Some general trends for built
environments are well known and could have led to higher obesity rates. This includes
urbanization, increased personalized transportation, and some features of “urban sprawl,”
characterized by developments with lower population density than traditional cities, and
separation of residential, shopping, and business areas. This type of development increases
dependence upon automobiles for transportation and increases commuting distances, a trend
observed in Europe just as much as in the US.

Plausible pathways exist through which built environments can affect health.4? However,
the evidence is almost exclusively cross-sectional, which may or may not be relevant to
explaining changes over time, and results are much more ambiguous and fragile than
typically presented in the media. The research literature tends to fall into two different areas
with surprising little overlap.

CA Cancer J Clin. Author manuscript; available in PMC 2015 September 10.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Sturm and An

Page 10

The first area focuses on urban design and initial studies found correlations between built
environments and obesity and chronic conditions related to lack of physical activity.4142
Since then, much more research has been conducted and several systematic reviews have
examined the empirical evidence for the influence of the built or physical environment on
the risk of obesity.43-47 However, study results are rather mixed and at times contradictory,
leading reviews to conclude that “few consistent findings emerged,” that “findings were
inconsistent and mixed across studies,”® and that “the great heterogeneity across studies
limits what can be learned from this body of evidence.”#>

While evidence for a causal relationship between characteristics of the built environment
and obesity is weak, findings for an association between the built environment and physical
activity seem more consistent.#3:49 Access to a mix of local recreational and non-
recreational destinations (e.g., cafes, grocery stores, food stores, other retail services, and
schools) is positively associated with transportation and leisure walking.#8:20 For children,
the most supported correlates of physical activity were walkability, traffic speed/volume,
access/proximity to recreation facilities, land-use mix, and residential density; for
adolescents, the most supported correlates were land-use mix and residential density;>! for
adults, there is consistent evidence that better access to relevant neighborhood destinations
(e.g., local stores, services, transit stops) can be conducive to utilitarian walking.52 There is
some, although weaker, evidence suggests that availability of sidewalks and well-connected
streets can facilitate utilitarian walking.52 Built environments that incorporate diverse
housing types, mixed land use, housing density, compact development patterns, and
accessible open space were associated with increased levels of physical activity, primarily
walking.4” Associations with other forms of physical activity were less common and there
was no impact on body weight.4’

The second area of research centers focused on food availability, in particular the concept of
a “food desert.” The US Department of Agriculture originally defined an urban “food
desert” as a census tract where a significant number of residents live more than %2 mile or 1
mile away from a supermarket. Conventional wisdom holds that obesity rates are higher in
such “food deserts” because people shop for groceries at small stores with limited or no
selection of attractive healthy foods. Indeed, densely populated low income neighborhoods
tend to have fewer large supermarkets. This argument was cited in the American Cancer
Society’s guidelines on nutrition and physical activity for cancer prevention.?

The evidence may be weaker than commonly thought. Recent research could not confirm
the claims that distance to supermarkets predicts obesity or even diet quality.>3-56 Across
numerous studies, distance to various types of food stores showed no relationship to dietary
outcomes.?656 The only study that evaluated the impact of opening a new supermarket in a
“food desert” found that this did not lead to changes in reported fruit and vegetable intake or
body mass index.>” Proximity to the nearest supermarket had no impact on obesity rates in
the Seattle Obesity Study, which also examined shopping patterns and found that only 1 in 7
respondents reported shopping at the nearest supermarket and the other 6 instead did their
grocery shopping further away.53
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Equating the absence of a supermarket with an unhealthy food environment or a “food
desert” is a unique US concept. Elsewhere, the growth of supermarkets has been deplored as
reducing access to fruit and vegetables and even increasing prices for fresh produce.>®
Supermarkets are very efficient at supplying a wide range of brands (think about cereal or
soft drink aisles). In the UK and Australia, “fruiterers and greengrocers” have been the
traditional source for fresh produce, not supermarkets.

Policy Approaches

Obesity is a consequence of long-term changes in the environment that cannot easily be
reversed, although policies can certainly be used to “nudge” people towards healthier (and
maybe even smaller) diets and more active lifestyles, including suggestions for soft drink or
fast food taxes or subsidies for healthier foods or sports activities. There are also structural
policies that do not influence health-related behaviors directly, but are more upstream in that
they alter characteristics of the food and built environment over the long run. Example
would be production-liked payments to farms that led to overproduction of staples in many
countries, mortgage tax deductions in the US that have contributed to urban sprawl, or
transportation policies favoring individualized motorized transport almost everywhere.

Taxes and subsidies are obvious policy instruments to incentivize consumers to improve
their food and beverage consumption patterns and related health outcomes. There has been a
long history of price manipulation in food markets, but not with the goal of preventing
obesity or improving diet quality. Traditional goals of agricultural and food policy have
been self-sufficiency, national security, viability of rural communities, reducing hunger and
food insecurity, occasionally preservation and heritage (an important theme in France, for
example). In more recent years, biodiversity, sustainability, environmental protection, food
safety, balanced diets have received some consideration, but policy change is slow. Every
food system is multifunctional, which means it also creates outputs that are not traded on
markets, whether they are positive (cultural heritage, food security) or negative (antibiotic
resistance, water pollution), and this multifunctionality has shaped food policy.>®

Health groups worldwide have started to call for agricultural policies to adopt dietary goals,
such as intake of saturated fats, sugar, salt, or under-consumption of vitamins or minerals.
The argument is that primary food production and processing stages can influence
nutritional quality and the structural determinants of food choices, including availability and
price. The US is not unusual in that the policies in traditional farm bills have become
dysfunctional given today’s challenges, nor in the slow change to adapt to new challenges.
In Europe, production-based payments to farmers led to overproduction of staples as well,
which then were dumped on the world market or occasionally even on the home market.
Germany held annual holiday surplus sales of “Christmas butter” until the 1980s. Even
though the European Commission in 2010 expressed an intention to include dietary goals in
the common agricultural policy (CAP), the only non-traditional goal in the 2013 political
agreement on new directions for the common agricultural policy has been to promote
sustainability and combat climate change.50
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In the US, the traditional policy approach was to spur production of commodity crops and
the production-led agricultural policy was very successful to produce cheap calories.®! Since
1974, the USDA implemented a federal policy that incentivized commaodity farmers to
produce as much as possible, which resulted in a massive overproduction of corns and
soybeans. Not surprisingly their relative price plunged and government intervened by
heavily subsidizing large-scale farmers to compensate for their loss, thus creating another
round of overproduction and forming a vicious cycle. Consumers at the end of the food
supply chain respond to the price drop for corn flour, corn syrup, soybean oil, etc. and
increase their consumption noticeably. From 1970 to 2007, among American’s grain intake,
corn calories led the way with a 191% increase, and added sugar intake from corn sweetener
rose by 359%. Due to the extreme complexity of the US agricultural system which evolved
over decades and promoted obesity, simply limiting or eliminating farm subsidies to
commodity farmers is unlikely to be the quick fix.51 The 2014 US farm bill made several
steps into that direction, such as ending more 15 years of crop programs that made payments
to producers based on historical production.52 Although the farm bill represents around $1
trillion over the next decade, 80% of the funds are for nutrition programs, primarily
supplemental nutrition assistance (previously known as food stamps).

Whether altering the costs of nutritionally less desirable foods versus “healthier” choices
through pricing policies closer to the consumer end could change food consumption patterns
and overall diet enough to significantly reduce population weight outcomes remains unclear.
For some subgroups, price changes are more likely to have a measurable effect on weight
outcomes, including youth, low socioeconomic populations, and those at risk for becoming
obese.53 In areas with lower fruit and vegetable prices, children consume more fruit and
vegetables and gain less excess weight over time.84-66 Generally, however, demand for most
types of food is inelastic, which means that even large price changes only result in a
moderate demand response.®” The exception might be SSB where demand may change
proportional to price changes, but even in this case, large taxes would be needed to have
noticeable effects on body weight.63:68

Attempts to raise taxes on nutritionally less desirable foods, in SSB, have so far been
unsuccessful in the US. The most recent law was passed in Mexico in 2013. Although
primarily a measure to reduce the budget deficit, curbing unhealthy consumption habits was
an explicit goal and the soft drink and food industries lobbied heavily in an attempt to defeat
the plan. Since January 2014, soft drinks are taxed one peso per liter (about 8 cents) and
there is an 8 percent tax on high calorie snack foods, including chocolates, sweets, ice
cream, chips, puddings, and processed foods based on cereals.

Denmark imposed a tax on saturated fat in 2011, but that tax was rescinded the following
year and a planned sugar tax was shelved at the same time.8 In 2011, Hungary introduced a
tax on foods with high fat, sugar and salt content, whereas France introduced a ‘soda tax’ on
SSB in 2012.59 No data are available on the effects of any of these policies yet.

Subsidizing healthier foods can increase the purchase and consumption of subsidized
products, but inelastic demand means that changes in consumption will be smaller than price
changes. A typical magnitude is from an intervention in South Africa where a 25% rebate on
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healthy foods led to an 8.5 % increase in the share of purchases of fruits and vegetables and
a drop of 7.2% in the share of nutritionally less desirable foods.”®

Based on empirical evidence and expert opinion, three recommendations have been
supported by a broad group of health economists in the obesity area:’! (1) Incorporate health
impact assessment to review agricultural polices so that they do not have a deleterious
impact on population rates of obesity; (2) Implement a caloric sweetened beverage tax, and
(3) Examine how to implement fruit and vegetable subsidies targeted at children and low
income households. It is unrealistic to expect those measures to be a quick and easy fix for
the obesity epidemic, but at least they appear to be in the right direction.

From a policy perspective, it is less obvious what economic instruments can do to promote
physical activity directly and clear policy recommendations cannot be made at this time.’?
Most physical activity takes place in natural environments, not gyms, and does not need to
be a purposeful exercise session. Walking for leisure is the most common activity people
engage in and transportation walking also accounts for a substantial share of physical
activity.”? Policy levers to affect physical activity are therefore more likely to be found in
the built environment, rather than by providing subsidies for gyms. This is different from the
food policies where taxes and subsidies can more directly influence consumption.

The design of built environments provides an opportunity, but also a challenge. Once in
place, built environments can provide a sustainable strategy for physical activity.
Neighborhoods are especially important as the majority of physical activity, including
walking, occurs there. But if they are poorly designed and discourage physical activity,
remodeling or rebuilding is extremely costly and time consuming.

Discussion

Changes in dietary and physical activity patterns are driven by changes in the environment
and by the incentives that people face. Many factors have been suggested as causes of the
“obesity epidemic.” Putting a multitude of isolated data points into a coherent picture is a
challenging task, but necessary to assess whether proposed solutions are promising or likely
to lead down a blind alley. Conventional wisdom tends to be a very unreliable guide and as
the data in this review show, some widely held beliefs about obesity and environments have
little evidence in their favor — and some are contradicted by the data.

The obesity epidemic is a phenomenon over time. BMI has increased similarly in different
sociodemographic groups, suggesting that the same environmental changes impact all social
groups. There are disparities in obesity prevalence across groups at every point in time, but
reducing health disparities is different from addressing the obesity epidemic.

The obesity epidemic has been fueled by historically low food prices relative to income.
Americans are spending a smaller share of their income (or corresponding amount of effort)
on food than any other society in history or anywhere else in the world, yet get more for it.
Although the prices for prepared foods (more commonly high in refined carbohydrates or
fat) have become particularly cheap, fruits and vegetables are now more available than ever
and consumption has increased rather than declined during the obesity epidemic. There
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appears to be reasonable evidence that weight outcomes are responsive to food and beverage
prices, although (politically feasible) food taxes and subsidies may not do much more than
“nudge” people towards healthier (and maybe even smaller) diets.

The built environment has received much attention, but strong evidence only emerges for
physical activity. The association with obesity or even just diet behavior is tenuous,
probably because the link between neighborhood stores and shopping has been weakened in
a mobile society. A limitation is that the evidence on the effects of built environments on
obesity, diet, and physical activity comes primarily from cross-sectional data. The
contribution of long-run changes in built environments, including the increased dependence
on cars, on obesity may very well be different than the current (minor or non-existent)
association in cross-sectional data.

Looking at time trends for which there are data, what jumps out are changes in food
availability, in particular the increase in caloric sweeteners and carbohydrates. Average daily
discretionary calories from salty snacks, cookies, candy, and soft drinks now exceed
discretionary calories recommended in the Dietary Guidelines for energy balance and
essential nutrients and the ratio of consumed to recommended discretionary calories is a
significant predictor of BMI in the population.’2

It is true that people still do not eat as much fruit and vegetables as dietary guidelines
recommend. But if people had access to more produce, cheaper produce, or just eat more of
it, would they eat less candy and be thinner? Probably not. More variety means more eating,
not less; outside clinical settings, there is limited evidence that people substitute; and as far
as obesity is concerned, juice is not that different from soda in terms of energy content.
Separately, some research also indicates that fruit juice has a less beneficial effect on health
compared to whole fruit and might even increase the risk of obesity and type 2 diabetes.’37°
The 2009 report by the Institute of Medicine on food deserts also points to total
consumption: “greater fruit and vegetable consumption alone will not reduce weight without
the qualification to moderate energy intake.”’8 Unaffordability of healthy food may not be
the problem as far as obesity is concerned - it is excess availability and affordability of all
types of food. Effective policy interventions must address the need to reduce calories in the
diet and replace calorie-dense foods with fruits and vegetables, rather than just add fruits and
vegetables to the diet.

Many policy interventions are focusing on “positive” approaches or messages, such as
increasing fruit and vegetable consumption and increasing physical activity. But an
emphasis on reducing discretionary calorie consumption, particularly sugar-sweetened sodas
and salted snacks, may be a promising lever to reduce overweight and obesity. The majority
of adults exceed the amount of recommended discretionary calories for energy balance.
While increasing fruit and vegetable consumption may be a laudable goal for other health
reasons, it is unlikely to be an effective tool for obesity prevention.
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a, b, ¢ Source: Author’s calculations based on Behavioral Risk Factor Surveillance Survey,

smoothed trends adjusted for 2010 demographics.)

CA Cancer J Clin. Author manuscript; available in PMC 2015 September 10.



1dussnuein Joyny vd-HIiN 1dussnueln Joyny vd-HIN

1duosnuey Joyiny vd-HIN

Sturm and An

80

70

50

%

40
BMI>25 -_—

30

2003
2004
2005
20064
20074
2008

1990
1991
1992
1993
1994
1995
1996
19974
1998
1999
2000
2001
2002

2009
2010

2011

2012

—CA
@ CO

w—MS

Figure 2. Prevalence of Overweight Over Time

Source: Author’s calculations based on Behavioral Risk Factor Surveillance Survey,

smoothed trends adjusted for 2010 demographics.)
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Figure 3. Trends in Time Use Among US Adults

(Source: 1965-1985: Robinson and Godbey; 1999: our calculation using FISCT 1999)
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Figure 4. Food Expenditure as Percent of Disposable Income
(Source: USDA-ERS, Prices and Expenditures, Table 7)
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Figure 5. Total Calories — Adjusted for Waste
(Source: USDA-ERS, Food Availability (per capita) Data System)
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Figure 6. Change in Macronutrients During the Obesity Epidemic
(Source: USDA Center for Nutrition Policy and Promotion, data update Feb.1, 2012.)
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Figure 7. Availability of Fresh Fruit and Vegetables Has Increased (pounds per capita)
(Source: USDA/Economic Research Service. Data last updated Feb. 1, 2012.)
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