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ABSTRACT

Aims Data suggest that hyperpalatable foods may be capable of triggering an addictive process. Although the addic-
tive potential of foods continues to be debated, important lessons learned in reducing the health and economic

consequences of drug addiction may be especially useful in combating food-related problems. Methods

In the current

paper, we review the potential application of policy and public health approaches that have been effective in reducing

the impact of addictive substances to food-related problems. Results

Corporate responsibility, public health

approaches, environmental change and global efforts all warrant strong consideration in reducing obesity and diet-

related disease. Conclusions

Although there exist important differences between foods and addictive drugs, ignoring

analogous neural and behavioral effects of foods and drugs of abuse may result in increased food-related disease and

associated social and economic burdens. Public health interventions that have been effective in reducing the impact of

addictive drugs may have a role in targeting obesity and related diseases.
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INTRODUCTION

The food environment has changed dramatically with the
influx of hyperpalatable foods that are engineered in
ways that appear to surpass the rewarding properties of
traditional foods (e.g. vegetables, fruits, nuts) by increas-
ing fat, sugar, salt, flavors and food additives to high levels
(Table 1). Foods share multiple features with addictive
drugs. Food cues and consumption can activate neurocir-
cuitry (e.g. meso-cortico-limbic pathways) implicated in
drug addiction [1,2]. Animals given intermittent access
to sugar exhibit behavioral and neurobiological indica-
tors of withdrawal and tolerance, cross-sensitization to
psychostimulants and increased motivation to consume
alcohol [3]. Rats consuming diets high in sugar and fat
demonstrate reward dysfunction associated with drug
addiction, downregulation of striatal dopamine receptors
and compulsive eating, including continued consump-
tion despite receipt of shocks [4].

In humans, diminished striatal dopamine receptor
availability and striatal dysfunction have been associated
with obesity [5] and prospective weight gain [6]. Foods
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and abused drugs may induce similar behavioral
sequelae, including craving, continued use despite nega-
tive consequences and diminished control over consump-
tion [7]. If foods are capable of triggering addictive
processes, applying lessons learned from drug addiction
to obesity, associated metabolic problems and diet-related
diseases would suggest policy directions and prevention
and treatment interventions [2,8].

SUBSTANCE-RELATED FOCUS

Genetic and environmental (e.g. psychosocial) factors
contribute to drug addiction. These factors can interact
with drugs that may directly alter brain function, rein-
force drug-seeking behaviors and shift attention to
substance-related cues; i.e. substances may promote
repeated over-consumption [9]. Although an acknowl-
edgement of personal responsibility for one’s behaviors
remains an important component of many addiction
interventions, progress was made in addressing drug
addiction when focus changed from blaming individuals
with addictions to understanding that drugs may ‘hijack’
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Table 1 Composition of traditional and hyperpalatable foods.*

# of
Food Portion size Type of food Sugar  Fat Sodium ingredients
Apple 1 medium Traditional 19¢g Og 2 mg 1
Chicken breast, roasted 3 ounces Traditional Og 3g 63 mg 1
Lettuce 1 cup shredded Traditional Og Og 10 mg 1
Tomato 1 medium Traditional 3g Og 6 mg 1
Orange 1 cup, sections Traditional 17 ¢ Og 0 mg 1
Coca-cola 1 can Hyperpalatable 39 g Og 45 mg 6
Dairy queen chocolate ice cream cone 1 medium cone Hyperpalatable 34 ¢g 10g 160mg 22
McDonald’s French fries 1 medium Hyperpalatable Og 19g 270mg 9
Cinnamon toast crunch cereal 3/4 cup (milk not included)  Hyperpalatable 10 g 3g 217mg 27
DiGiorno pepperoni pizza 1/6 of pizza Hyperpalatable 78 13g 910mg 8

“Foods were chosen based on their inclusion in the United States Department of Agriculture (USDA) report on foods commonly eaten in the United States.
All nutrition information is based on the USDA Nutrition Facts, nutrition information from the company website or nutrition information provided on the

product’s packaging.

brain circuitry. A similar conceptual shift may help in the
food and obesity arena.

Consider tobacco. It can be argued that for years
tobacco companies emphasized personal responsibility
over corporate responsibility for developing addictive
products. This perspective probably delayed drug-related
interventions and policy changes by focusing attention
[10].  Although
individual-focused treatments for drug addictions are
helpful and cost-effective [11], a more constructive view
of tobacco-related behaviors ultimately also incorporated
a focus on the addictive drug and implemented bold legal
and policy alterations to the tobacco environment (e.g.
taxation, limits on marketing and access and actions of
the state attorneys general).

Initial approaches to obesity and associated metabolic
disorders focused primarily on individual risk factors (e.g.
genetics, personal responsibility and individual behavior

on individual-based treatments

change) [12], mirroring early ‘individualistic’ approaches
to tobacco use that had important but arguably limited
public health impact. Little attention has been given to
how the engineering and marketing of food may interact
with possible risk factors to generate brain responses
similar to those of traditional drugs of abuse. If hyperpal-
atable foods have a fraction of the effects of addictive
drugs, the public health significance could be substantial
because of widespread access and exposure to highly mar-
keted, low-cost, nutrient-poor and calorie-dense products.
If the biological effects approach those of addictive drugs,
far-reaching policies may be indicated. Given the public
health impact, attention should be given to the properties
of foods and industry’s responsibility in creating them.

PUBLIC HEALTH PERSPECTIVE

Considering addictions within a public health model is
important. A sizable proportion of the population
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develops addictions, and an additional proportion experi-
ences ‘subclinical’ problems with addictive substances,
resulting in significant social cost. For example, although
12.5% of Americans develop alcohol dependence [13],
alcohol misuse contributes to 4.0% of the global burden
of disease [14]. With food, the public health significance
may not occur solely from a relatively small group who
might become clinically dependent on foods, but from the
probably larger group of adults and children who overeat
enough to compromise their health. Reports of emotional
eating, strong food cravings, difficulty controlling high-
calorie food consumption despite known consequences
and subclinical binge eating are widespread, with health-
care costs associated with being overweight or obese pro-
jected to exceed 850 billion dollars annually by 2030 in
the United States alone [15]. To reduce these costs, it will
be necessary to focus beyond personal responsibility or
clinical disorders, a lesson learned from addressing nico-
tine and drug use. Policy focused on changing the avail-
ability, attributes and costs of tobacco products has
resulted in significant public health gains. Similar envi-
ronmental interventions may be needed to reduce prob-
lematic over-consumption of potentially addictive foods.

DIVERGENT APPROACHES

Contrasts between historical tobacco-related versus
current food-related interventions are both striking and
illustrative. First, the cost of tobacco products in the
Western world has increased, due primarily to taxation
and discontinued government subsidies [16]. In contrast,
ingredients for potentially addictive foods (e.g. corn,
sugar) are inexpensive because they are heavily subsi-
dized by many governments. Suggestions to tax hyperpal-
atable foods, such as soda, are currently being debated
[17]. Evidence from tobacco suggests that increasing
the price of hyperpalatable foods through taxation and
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shifting subsidies could have beneficial effects on con-
sumption. Secondly, restrictions placed on marketing
tobacco directly to children have contributed to reduced
tobacco use. In contrast, hyperpalatable foods are the
most frequently marketed products specifically targeting
children and adolescents [18]. Food advertising has
become increasingly difficult for parents to monitor, given
the increase in product placements, ‘advergaming’ (i.e.
the use of videogames to promote products or ideas) and
school-related marketing enterprises [19]. Following the
tobacco precedent, restricting childhood exposure to
advertising of potentially addictive foods may be an
important public health strategy.

In addition to cost and marketing issues, accessibility
is another critical factor in limiting tobacco use. Ciga-
rettes were once widely sold in vending machines in
public locations. In addition to providing greater general
access, tobacco vending machines provided a major point
of access for minors to purchase cigarettes illegally [20].
As of 2003, most American states have restricted the use
of tobacco vending machines [20] and similar regula-
tions limit accessibility to alcohol, with greater restric-
tions for more potent alcoholic beverages. Beer is typically
more widely available for purchase (e.g. in gas stations,
grocery stores) and subject to less taxation than liquor.
Alcohol potency is associated with abuse potential;
hence, liquor sales are sometimes restricted to state-run
stores and subject to higher taxes [21]. In contrast, foods
with lower nutritional value and arguably greater abuse
potential (i.e. high sugar, high fat) are typically more
widely available and cost less than foods with higher
nutritional value and arguably lower abuse potential (i.e.
fruits, vegetables) [22]. Based on approaches to alcohol,
food-related problems may be diminished by reducing the
availability of less nutritious, hyperpalatable foods while
increasing access to healthier ones.

GLOBAL IMPACT

Another important issue is the global marketing and sale
of addictive products. Facing declining sales in the
western world, tobacco companies appeared to become
more aggressive elsewhere. As tobacco use decreased by
approximately 50% over the past three decades in the
United States, it increased simultaneously by 3.4% per a
year in developing countries [23]. As the diet of hyper-
palatable, heavily marketed foods becomes a global phe-
nomenon, protective policies across nations warrant
consideration.

Obesity rates have been rising rapidly throughout the
world, first in developed nations and more recently in
poorer countries. Although many contributing factors
may exist, the changing food environment warrants par-
ticular attention. For example, obesity rates in countries
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Figure 1 (a) Temporal plots of obesity rates and McDonald's fast
food venues in France. All obesity data were acquired from the
World Health Organization and the United Kingdom Health Behav-
iour Survey. All McDonald's data were acquired from press releases,
McDonald's fact sheets, Fantasia 1995 [24] and DeBres 2005 [25].
#*Correlation is significant at 0.0l level (one-sided). (b) Temporal
plots of obesity rates and McDonald's fast food venues in the United
Kingdom **Correlation is significant at 0.0 level (one-sided)

such as France and the United Kingdom have been rising
in parallel with increases in availability of highly pro-
cessed foods and fast-food chains [24,25] (Fig. 1a,b).
Similar trends have been found between sugar-sweetened
beverage consumption and obesity rates [17], with
increased sugar-sweetened beverage consumption pro-
spectively predicting obesity in children [26]. Countries
that have historically been successful in reducing diet-
related disease, such as Finland, have seen rising obesity
rates in the current food environment [27]. As food
markets become more global, trade boundaries between
countries become more porous, allowing for a greater
influx of hyperpalatable foods. Traditionally, addiction
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prevention across borders (e.g. supply-focused efforts to
restrict drug trafficking) has been challenging and costly,
and applying lessons learned from such international
endeavors could be valuable. As food advertising focuses
increasingly on global forms of media, such as the inter-
net and product placements in film, it becomes increas-
ingly difficult for any single government to regulate food
marketing effectively. As with tobacco, global interven-
tions may reduce the world-wide impact of potentially
addictive foods most effectively.

RELEVANT DIFFERENCES

Although foods share characteristics with addictive
drugs, important differences exist. Unlike drugs, foods are
necessary for survival. The essential nature of eating con-
trasts with the use of traditionally addictive substances
and complicates food-related interventions. Multiple
addictive drugs include few ingredients, and the addictive
component has been identified (e.g. ethanol, heroin). In
contrast, hyperpalatable foods typically include multiple
ingredients, and research into which components may be
addictive is at a relatively early stage. Policy and regula-
tory efforts will be aided by research into which food ele-
ments may trigger addictive processes. Such information
may help to generate improved interventions early in
development. As foods are consumed more frequently
and earlier in life than are abused drugs, early and
repeated exposure during childhood may have long-
lasting effects and prevention strategies targeting youth
could have important implications as people mature.

SUMMARY

Foods, particularly hyperpalatable ones, demonstrate
similarities with addictive drugs. Although the potential
addictive nature of foods may not fully explain obesity or
excessive food consumption, important lessons learned
from drug addictions can inform methods to reduce esca-
lating food-related problems and the associated personal,
public health and economic costs. Corporate responsibil-
ity, public health approaches, environmental change and
global efforts all seem essential in reducing food- and
substance-related problems. Such approaches could be
enacted in conjunction with individual-focused behav-
ioral and pharmacological efforts that could also benefit
from considering similarities between food-related condi-
tions such as obesity and drug addiction [2,8]. Ignoring
the analogous neural and behavioral effects of foods and
drugs of abuse may result in a substantial loss of time,
resources and lives, as we rediscover lessons learned in
reducing the impact of addictive substances.
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