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Abstract
Objectives
This study examines whether belief in the food addiction construct is associated with support for obesity-related policies (e.g., restrictions on foods served in schools and workplace
cafeterias, subsidies on fruits and vegetables), while simultaneously examining other factors associated with policy support (e.g., political party affiliation).
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Measurements
Participants (n = 193) responded to three questions about belief in food addiction and a
measure evaluating support for 13 obesity-related policy initiatives. Individuals also completed the modified Yale Food Addiction Scale (mYFAS), self-reported height and weight,
and provided demographic information (age, gender, race, political party affiliation).

Results
Belief in food addiction was significantly associated with greater support for obesity-related
initiatives, even when accounting for the significant associations of age, gender, and political party. Belief in food addiction and political party both had moderate effect sizes for predicting support for obesity-related policy. There was an interaction between age and belief
in food addiction, with significant associations with policy support for both younger and
older individuals, though the effect was larger for younger participants.
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Conclusion
The current study provides evidence that belief in food addiction is associated with
increased obesity-related policy support, comparable to the influence of one’s political
party. Growing evidence for the role of an addictive process in obesity may have important
implications for public support of obesity-related policy initiatives.

Introduction
Food addiction is a topic of public interest and scientific debate [1, 2]. Evidence for the hypothesis that some individuals may experience an addictive-like response to certain foods is growing. Animal model studies observe that consumption of high-sugar, high-fat foods (e.g.,
cheesecake, Oreos) is associated with neurobiological changes in the reward system, such as the
downregulation of dopamine receptors, and indicators of addiction, such as increased motivation, withdrawal, and tolerance [3–5]. In humans, obesity and addiction are associated with
similar patterns of dysfunction in reward-related and executive control neural systems [6, 7].
Eating-related problems (e.g., obesity, binge eating) and addictive disorders share behavioral
characteristics, such as a loss of control over consumption and continued use despite negative
consequences [8–10]. Further, highly processed foods with added fat and refined carbohydrates
(e.g., chocolate, pizza, chips) are particularly associated with behavioral indicators of addictivelike eating [11]. Yet, the specific addictive agent in food has not been investigated, which
remains one of the major points of criticism for the food addiction hypothesis [2] Though
more research is warranted to identify the addictive ingredient(s) in highly processed foods
and the individual characteristics that may make one vulnerable to developing food addiction,
behavioral and biological evidence exists for the concept of addictive-like eating.
Historically, the identification of a substance as addictive shifts public perceptions in a manner that increases support for public policies that aim to reduce the negative impact of the substance (e.g., restrictions on marketing, taxation) [12]. For example, the identification of
nicotine as addictive, rather than habit forming, was one of the defining moments that shifted
public attitudes about cigarettes and led to the development of new tobacco-focused policies
[13, 14]. However, it is unknown whether the application of a food addiction framework or the
identification of certain foods as addictive will impact support for policy initiatives targeting
eating-related problems like obesity [15] in a similar manner as nicotine, especially given key
differences with food (e.g., no direct harm from second-hand smoke). Previous studies suggest
that food addiction is publically perceived as a contributor to obesity. In a sample of Australian
and American adults, 86% of participants reported that certain foods, especially those high in
sugar, are addictive, and 80% of individuals believed these foods could be as addictive as substances like alcohol, cigarettes and cocaine [16]. Further, 72% of participants endorsed the idea
that food addiction is a cause of obesity [16]. In a qualitative study of low-income women, food
addiction was described in a “matter of fact” way and understood to be a compulsive need for
certain foods [17]. While the public appears to accept that certain foods may be addictive and
food addiction is a causal explanation for obesity, there has been little examination of how an
addiction framework may impact food policy support.
It is possible that applying an addiction perspective to the obesity epidemic may be ineffective or even harmful. In a recent paper, Rasmussen [18] reviewed the historical context of the
1950s when addiction-based explanations for obesity were common. This framework was
related to more negative views of individuals with obesity and an emphasis on psychoanalytical
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group therapy, rather than population-level policy, to reduce the public health costs of obesity
[18]. Yet, the understanding of addiction has changed markedly in the last sixty years. The
modern conceptualization of addiction is biobehavioral and emphasizes that the combination
of individual risk factors (e.g., genetics, age of first use) and exposure to an addictive substance
or behavior (e.g., cocaine, gambling) can trigger neuroplastic changes in brain systems implicated in compulsive behavior (e.g., mesolimbic dopaminergic system) [19–21]. Though it has
been suggested that this model may not change stigma [22], or even increase it [23], by labeling
individuals as “diseased” or lacking control and overemphasizing the medicalization of treatment [24], it is also plausible that a biobehavioral perspective will decrease stigma by reducing
blame on the individual and increasing funding for intervention research [25]. Notably, an
individual’s beliefs about personal responsibility more generally (e.g., controllability of poverty,
obesity, etc.) may contribute to both one’s political party orientation and level of stigma
towards individuals with obesity or an addictive disorder [26, 27].
One previous study found that an individual’s endorsement of food addiction symptoms
was not associated with their reported levels of weight-related stigma [28]. However, Latner
and colleagues [29] observed that exposure to explanations of obesity emphasizing an addiction perspective, relative to explanations focusing on genetic and homeostatic factors, was
related to less weight stigma towards obese individuals. There has been limited examination of
how an addiction framework may influence food consumption. One recent study did not
observe a relationship between exposure to a message that food addiction is real (relative to a
message that food addiction is myth) and mean food intake [30]. Though more research is warranted on how an addiction perspective may impact eating behavior, an emphasis on addiction
as a contributor to eating-related problems may reduce negative views of individuals with obesity. Further, as was the case with nicotine, it is plausible that public perceptions of highly processed foods as addictive may be related to greater support for obesity-focused policy
approaches. One previous study found that support for food addiction was not associated with
perceived effectiveness of various policies (e.g., education and support programs, restrictions
on food advertising) for the treatment of food addiction [16]. However, no prior studies have
examined how belief in food addiction may be related to support for the implementation of
obesity-related policies.
The current study will also explore whether other factors are predictive of obesity-related
policy support. While the public as a whole appears to favor educational approaches over government-based interventions for obesity [31], individual characteristics are predictive of differential support. Women and Democrats indicate increased levels of support for policies that
limit access to highly processed foods, such as taxes on sugar-sweetened beverages and regulating television marketing to children [31–33]. Similarly, older individuals are more supportive
of restriction-based interventions (e.g., removing vending machines from schools) than younger (18-year-old) individuals [32]. Additionally, minority racial groups, parents, and individuals with higher BMIs endorse greater support for policy initiatives targeting children, such as
banning the sales of fast-food items in schools [32]. Thus, in order to understand whether belief
in food addiction influences public opinion of food policy initiatives, it is essential to also
examine participant-specific predictors of obesity-related policy support.
The current study examines the association between public belief in food addiction and support for obesity-related policy. It is hypothesized that individuals who endorse their belief in
the food addiction construct will exhibit greater support for food policy initiatives. Further, we
will explore whether individual characteristics (age, gender, race, food addiction symptomology, BMI, and political party affiliation) are 1) associated with policy support, 2) associated
with belief in food addiction, and 3) moderate the relationship between food addiction belief
and policy support.
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Methods
Ethics Statement
The University of Michigan Health and Behavioral Sciences Institutional Review Board
approved the current study (HUM00089673) and written informed consent was obtained from
all participants.

Participants
Participants (n = 200) were recruited online through Amazon’s Mechanical Turk (MTurk)
worker pool and restricted participation to MTurk users in the United States. While MTurk’s
sample is not nationally representative, diversity in participant demographics is comparable to
traditional convenience samples [34]. All participants were over the age of 18 and provided
written consent to participate in a study about food and policy. Individuals were compensated
$.30 for their time, which is a rate consistent with other MTurk studies [34]. Participants
(n = 7) were excluded from data analysis for incorrectly answering “catch” questions. These
questions have well-known answers (e.g., “What does 2+2 equal?”) and are included in the
study to catch individuals responding without carefully reading the questions.
Participants ranged in age from 18–73 years (M = 36.95, SD = 12.41) and 58.5% (n = 113)
were female. Individuals’ self-reported racial identification was as follows: 81.9% White, 6.7%
Asian/Pacific Islander, 4.7% African American, 3.1% Hispanic, and 3.6% Other. BMI was calculated from self-reported height and weight and ranged from underweight (16.98) to obese
(50.21), with an average BMI in the overweight category (M = 26.70 and SD = 6.16). The BMI
distribution by weight class for the sample was as follows: 44.3% normal weight, 27.1% overweight, 26.0% obese and 2.6% underweight. Participants also reported political party identification, and 38.9% identified as Democrats, 29% Independents (unaffiliated with a particular
party), 17.1% Republicans, 11.4% No Affiliation/Unsure, and 3.6% Libertarians. Libertarians
and Republicans did not significantly differ in both their belief in food addiction or their support for obesity-related policies (ps > .57), and theoretically, both parties tend to be more conservative in nature relative to Democrats [35]. Thus, these political orientations were combined
for analyses given the sample size of Libertarians (n = 7).

Assessments and Measures
Participants completed surveys to examine their beliefs about food addiction, support for obesity policy initiatives, addictive-like eating behavior, and individual characteristics.
Belief in food addiction. Adapted from procedures by Latner and colleagues [29], participants responded to the following three statements about the addictive nature of food: 1) “Food
has addictive properties, like a drug,” 2) “Body weight can result from being addicted to food,”
and 3) “Obesity can result from being addicted to food.” A six-point Likert scale was used to
assess participants’ opinions (1 = strongly disagree to 6 = strongly agree). Latner and colleagues
[29] reported good internal consistency for these three items (α = .86) and utilized the total
score as an “addiction rating.” Similarly, the current study used the composite score of the
three items to reflect belief in food addiction, which had good internal consistency (α = .89). In
the current sample, participants’ belief in food addiction ranged from 0 to 15 (M = 10.72,
SD = 3.72). Additionally, 49.7% of individuals reported that they moderately to strongly agreed
with all three statements assessing belief in food addiction.
Support for Obesity-Focused Policy Initiatives (SOPI). A 13-item questionnaire was
developed to assess participants’ level of support for certain food-related policies. Sample items
include: “I support insurance companies providing coverage for psychological treatment for
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eating-related affiliations” and “I believe that restaurants should be required to display nutrition content of food and beverage products they serve” (see Table 1 for the full list). Items were
developed through a literature review of previous studies examining obesity-related policies
[16, 31–33]. Participants were asked to rate their support for each of the statements on a fivepoint Likert scale (0 = strongly disagree to 5 = strongly agree). An exploratory factor analysis
revealed four potential factors with an eigenvalue greater than one (5.13, 1.30, 1.07, 1.03), however plotting the factors suggested a single factor structure that accounted for 39.48% of variance in SOPI responses. The scale also demonstrated good internal consistency (α = .87) and
split-half reliability (ρ = .85). Thus, the current study utilized a summary score of all 13 items
to indicate obesity-related policy support. Participants’ total obesity-related policy support ranged from 3 to 65 (M = 43.10, SD = 12.31) (see Table 2 for mean levels of support and standard
deviation for individual policies).
Modified Yale Food Addiction Scale (mYFAS). The Modified Yale Food Addiction Scale
(mYFAS) is an abbreviated version of the Yale Food Addiction Scale (YFAS), which utilizes
DSM-IV criteria for substance dependence to operationalize addictive-like eating behaviors
(e.g., loss of control, continued use despite negative consequences) [36]. The mYFAS is a selfreport measure that contains nine questions: one question for each of the seven diagnostic criteria for dependence and two items to assess clinically significant impairment and distress.
Flint and colleagues [37] report the mYFAS has similar psychometric properties as the full
YFAS, including identical internal consistency. In the current study, the mYFAS had adequate
internal consistency for such a brief measure (α = .69). Akin to the YFAS, scoring for the
mYFAS includes a “symptom count” total ranging from 0 to 7, reflecting the number of dependence criteria reported. In the current sample, mYFAS symptoms ranged from 0 to 6
(M = 1.09, SD = 1.34).
Data analytic plan. Data analysis was performed in IBM Statistical Product and Service
Solutions (SPSS) Statistics, version 21.0 (SPSS, INC., Chicago, IL). The associations of participant-specific variables with obesity-related policy support and belief in food addiction were
Table 1. Support for Obesity-Related Policy Initiatives (SOPI) Questions1.
1. I support restrictions on the size of fountain drink cups served in fast-food restaurants and conveniencestyle stores.
2. I believe that restaurants should be required to display nutrition content of food and beverage products
they serve.
3. I believe there should be restrictions on the type of foods served in K-12 schools.
4. I believe there should be restrictions on the type of foods served in workplace cafeterias.
5. I support insurance companies providing coverage for psychological treatment for eating-related
afﬂictions.
6. I support the inclusion of calorie labels on restaurant menus.
7. I believe there should be restrictions on the type of foods that can be advertised to children.
8. I believe there should be policies to prevent people from being discriminated against because of their
weight.
9. I support fruits and vegetables being subsidized by the government so they are cheaper.
10. I would support a government-sponsored public service campaign that advertises the addictive qualities
of sugar and other processed foods.
11. I support the repeal of government subsidies for sugar, fat, and other ingredients implicated in obesity.
12. I support subsidies to make gym memberships easier to afford.
13. I believe there should be policies to require a minimum amount of physical activity in schools.
1

Participants responded to each statement on a 6-point Likert scale ranging from 0 (“Strongly Disagree”) to
5 (“Strongly Agree”)
doi:10.1371/journal.pone.0147557.t001
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Table 2. Support for Individual Obesity-Related Policies on the SOPI1.
SOPI Policy

Mean

SD

Inclusion of calorie labels on menus

4.10

1.18

Restaurants displaying nutrition information

3.92

1.37

Policies requiring physical activity minimums in schools

3.88

1.38

Insurance coverage for psychological treatment for eating-related afﬂictions

3.84

1.21

Restrictions on foods in K-12 schools

3.72

1.45

Government subsidies for fruits and vegetables

3.65

1.59

Policies to prevent weight-related discrimination

3.60

1.45

Subsidies for gym memberships

3.32

1.67

Repeal of government subsidies for sugar, fat, and other ingredients implicated in obesity

3.09

1.50

Restrictions on food advertisements to children

3.08

1.65

Public service campaign advertising the addictive qualities of sugar and other processed
foods

2.99

1.68

Restrictions on foods in workplace cafeterias

1.97

1.71

Restrictions on fountain drink sizes

1.93

1.84

1

Participants responded to each statement on a 6-point Likert scale ranging from 0 (“Strongly Disagree”) to
5 (“Strongly Agree”)
doi:10.1371/journal.pone.0147557.t002

examined utilizing one-way analysis of variance (ANOVA) techniques for categorical variables
(Levene’s tests were conducted to examine homogeneity of variance, all ps > 0.10) and correlation analyses were used for continuous variables. Univariate general linear model (GLM) techniques were used to examine whether belief in food addiction was significantly associated with
obesity-related policy support while including other factors potentially related to policy support
in the model (age, gender, race, political party identification, BMI, mYFAS symptom count). In
addition to main effects, interactions were also examined between belief in food addiction and
other significant predictors of policy support (political party, age, and gender). All significant
interactions were investigated further using the simple slopes procedures identified by Aiken and
colleagues [38]. Effect sizes (partial eta squared) were computed for all GLM tests and multipletest corrected post-hoc procedures were conducted on significant omnibus tests.

Results
Support for Obesity-Related Policies: Associated Individual
Characteristics
Age was negatively correlated with policy support (r = -.18 p < .05) (Table 3) with younger individuals exhibiting greater support. One-way ANOVA tests revealed that policy support also
Table 3. Correlations Between Policy Support and Continuous Individual Characteristics.

Policy Support

Policy Support

Age

1

Age
BMI
mYFAS Symptom Count

BMI

mYFAS Symptom Count

-.18*

.01

.06

1

.11

.11

1

.33**
1

*Correlation is signiﬁcant at the p < .05 (two-tailed) level
**Correlation is signiﬁcant at the p < .01 (two-tailed) level
doi:10.1371/journal.pone.0147557.t003
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differed by political party identification (F(3,189) = 12.72, p < .001, ηp2 = .17). Tukey HSD tests
were conducted on all possible contrasts to examine which groups had significantly different
means. These post hoc analyses revealed that Democrats (M = 48.11, SD = 10.62) endorsed significantly greater obesity-related policy support relative to Republicans/Libertarians (M = 34.45,
SD = 13.45) (p < .001), and Independents (M = 42.91, SD = 10.00) (p < .05). Race, gender, BMI
and mYFAS symptom count were not significantly associated with policy support (all ps > .06).

Belief in Food Addiction: Associated Individual Characteristics
Food addiction symptomology, assessed by the mYFAS, was positively correlated with belief in
food addiction (r = .22, p < .01) (Table 4). Thus, participants who reported experiencing
behavioral indicators of addictive-like eating were more likely to endorse belief in the food
addiction construct. Age, gender, political party identification, BMI, and race were not significantly associated with belief in food addiction (all ps > .15).

Belief in Food Addiction is Associated With Obesity-Related Policy
Support
Belief in food addiction was positively related to increased policy support for obesity-related
initiatives (F(1,191) = 37.49, p < .001, ηp2 = .16). A second model was utilized to examine
whether belief in food addiction significantly predicted obesity-related policy support when
accounting for BMI, mYFAS symptom count, age, gender, political party identification, and
race. Univariate GLM revealed that belief in food addiction was significantly associated with
policy support (F(1,175) = 14.37, p < .001, ηp2 = .08) even when accounting for other factors
potentially associated with obesity-related policy support (BMI, mYFAS symptom count, age,
gender, political party identification, and race). In this model, age (F(1,175) = 7.39, p < .05,
ηp2 = .04) and gender (F(1, 175) = 5.61, p < .05, ηp2 = .03) were also significantly related to policy support, with younger individuals and women exhibiting greater support. Further, political
party identification was associated with support for obesity-related policy (F(3, 175) = 14.41,
p < .001, ηp2 = .20), with post-hoc analyses revealing significantly greater policy support for
Democrats, relative to Republicans/Libertarians (p < .001). BMI, mYFAS symptom count, and
race were not significantly associated with policy support in the overall model (all ps > .42).
Effect sizes for significant variables remained identical when insignificant variables were
removed from the model.
There was a significant interaction between belief in food addiction with age (F(1,175) =
4.73, p < .05, ηp2 = .03). To further explore this moderation, we utilized a median split on age
(at 36.95 years old) based on recommendations from Aiken and West [38] regarding how to
dissect an interaction when the moderator is a continuous variable. A significant association
Table 4. Correlations Between Belief in Food Addiction (FA) and Continuous Individual
Characteristics.

Belief in FA
Age

Belief in FA

Age

BMI

mYFAS Symptom Count

1

.03

.07

.22**

1

.11

.11

1

.33**

BMI
mYFAS Symptom Count

1

*Correlation is signiﬁcant at the p < .05 (two-tailed) level
**Correlation is signiﬁcant at the p < .01 (two-tailed) level
doi:10.1371/journal.pone.0147557.t004
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Fig 1. Interaction of Age and Belief in Food Addiction on Obesity-Related Policy Support. (0)
Age < 36.95. (1) Age > 39.95.
doi:10.1371/journal.pone.0147557.g001

between belief in food addiction and policy support was observed for both younger (F(1,71) =
22.92, p < .001, ηp2 = .19) and older (F(1,71) = 11.55, p < .001, ηp2 = .14) individuals, though
the effect was stronger for younger participants (Fig 1). For younger individuals, belief in food
addiction had nearly double the effect size for predicting obesity-related policy support than
political party (belief in food addiction: ηp2 = .19, political party: ηp2 = .10). In contrast, political
party had double the effect size than belief in food addiction for older participants (political
party: ηp2 = .30, belief in food addiction: ηp2 = .14). Interactions between belief in food addiction with political party and gender were examined but were not significant (all ps > 0.11).

Discussion
Food addiction is a topic of growing public and scientific interest, however, little research has
focused on policy implications that may follow from applying an addiction framework to eating-related problems. Given the increase in support for tobacco policies after nicotine was
identified as addictive, it is important to consider how belief in food addiction may impact obesity-related policy support. Participants who agreed that certain foods can be addictive were
more likely to endorse support for policies that aim to reduce obesity (e.g., fruit/vegetable subsidies, limiting the size of sugar-sweetened beverages). Further, belief in food addiction had a
comparable association with policy support as an individual’s policy party identification, which
strongly informs support for policy initiatives [39]. Thus, belief in food addiction appears to be
an important factor associated with support for the implementation of obesity-related policies
and may warrant attention for understanding individual differences in policy support.
Notably, a previous study by Lee and colleagues [16] found no significant association
between belief in food addiction and the perceived effectiveness of various policy initiatives.
This may suggest that while the current study found belief in food addiction to be a relevant
factor in determining support for or belief in the implementation of obesity-related policies,
individuals may not differ based on their belief in food addiction for how effective these policies
are perceived to be. For example, one may believe that restricting marketing would be an effective treatment for obesity but may not support its implementation if they believe companies
have the right to advertise their products. Similarly, education-based interventions (e.g.,
including calorie labels on menus) were highly supported in the current study (Table 2), but
the effectiveness of these approaches to treat obesity is mixed [40–42].
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Other individual characteristics also impacted support for obesity-related policies. Consistent with previous studies [31–33], Democrats endorsed significantly higher levels of support
than Republicans/Libertarians, suggesting that Democrats are more likely to support government-based initiatives. Also in line with existing research [31–33], women reported greater
obesity-related policy support, though this effect was only significant in the model including all
individual characteristics. Finally, younger individuals had higher levels of policy support. This
finding contrasts another study that reported increased support in older individuals [32],
which may be because the current study looks at a broader range of policies (13 relative to 3
policies). Thus, age may be differentially related to policy support based on the types of policies
examined, though further research is needed to understand the influence of age on support for
obesity-related policy initiatives.
There was also an interaction between age and belief in food addiction in the association
with policy support. Belief in food addiction was significantly associated with obesity-related
policy support for both younger and older participants, though this effect was greater for younger participants. Among younger individuals, belief in food addiction had almost double the
effect size of political party in predicting policy support. In contrast, the opposite was observed
for older adults, with political party having twice the effect size than belief in food addiction.
Although the concept of food addiction has existed since at least the late twentieth century
[43], the idea has recently been receiving greater scientific and public attention. For example,
the number of scientific publications on food addiction has increased substantially since 2006
[44]. As a result, the current findings possibly reflect a cohort effect, as younger individuals
may have greater exposure to the recent empirical support for food addiction over the course
of their life and may be less decided on or engaged with their political party affiliation. On the
other hand, older participants may be more established in their political party identification
and are being exposed to evidence for the food addiction construct later in life. However, this
study is cross-sectional, and longitudinal research is needed to understand whether belief in
food addiction and policy support may change throughout development.
The present study had several limitations. Although the current sample was diverse in individual characteristics (e.g., age, BMI, political party identification), Amazon MTurk samples
are not nationally representative [34]. The current study had more female participants and
fewer African American and Hispanic individuals relative to population data in the United
States [45–47]. Thus, it will be important to examine the association of belief in food addiction
with policy support in a more representative sample, as demographic variables like gender and
race may influence beliefs [32]. Additionally, a measure of political ideology, rather than a single question about self-reported political party identification may be a better indicator of political values in future studies. Further, future studies may consider including both positively and
negatively worded questions in order to examine whether an acquiescence bias contributed to
the current results [48]. Similarly, psychometric analyses for the measures of belief in food
addiction and SOPI were limited to reliability and should be examined further along with indicators of validity in follow-up studies. The association between political party identification
and SOPI, with Democrats exhibiting the highest policy support, is consistent with previous literature [31–33] and may provide initial evidence for the convergent validity of the measure. As
mentioned previously, the study was cross-sectional in nature, which does not allow for causal
attributions to be made. While the current study included individual factors that possibly influence policy support, a third variable may be accounting for both belief in food addiction and
obesity-related policy support, such as income level, which appears to be associated with both
conceptualizations of food addiction and policy support [17, 31]. Longitudinal studies could
more appropriately examine whether changes in the belief in food addiction predicts changes
in policy support. Finally, the policies examined were not exhaustive. One important initiative
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that was not included is the taxation of highly processed foods (e.g., sugar-sweetened beverages), which has been recently implemented in locations like Mexico [49, 50]. Thus, future
studies could consider evaluating whether belief in food addiction is related to support for taxation of obesogenic foods or if the association between belief in food addiction and obesityrelated policy support varies by policy type (e.g., educational, restrictive).
In summary, belief in food addiction was significantly associated with greater support for
obesity-related policies, even when the influences of other relevant factors (e.g., political party)
were accounted for. Though applying an addiction, or “brain disease” framework to drugs and
behaviors has yielded mixed consequences on stigma [22–24], the current findings suggest that
belief in an addiction model of obesity is associated with support for public policies that aim to
reduce obesity. Akin to the increased policy initiatives that followed when nicotine was identified as addictive in the 1980s, it is plausible that support for obesity-related policy initiatives
would also increase if certain foods were labeled as addictive. However, the timetable of these
changes for obesity-related policy is uncertain, as the addictive capacity of nicotine was known
for many years prior to the shift in attitudes towards policies to reduce smoking and population
level harm (e.g., negative health consequences of second-hand smoke). Finally, further research
is necessary to evaluate the food addiction construct, as scientific consensus for the idea has
not been reached. Nevertheless, the current study suggests that growing empirical evidence for
the contribution of an addictive process to obesity may have important implications for obesity-related policy support.

Author Contributions
Conceived and designed the experiments: EMS HMT ANG. Performed the experiments:
HMT. Analyzed the data: EMS HMT ANG. Contributed reagents/materials/analysis tools:
ANG. Wrote the paper: EMS HMT ANG.

References
1.

Avena NM, Gearhardt AN, Gold MS, Wang GJ, Potenza MN. Tossing the baby out with the bathwater
after a brief rinse? The potential downside of dismissing food addiction based on limited data. Nat Rev
Neurosci. 2012; 13(7):514; author reply doi: 10.1038/nrn3212-c1 PMID: 22714023.

2.

Ziauddeen H, Fletcher PC. Is food addiction a valid and useful concept? Obesity reviews: an official
journal of the International Association for the Study of Obesity. 2013; 14(1):19–28. doi: 10.1111/j.
1467-789X.2012.01046.x PMID: 23057499; PubMed Central PMCID: PMC3561707.

3.

Avena NM, Bocarsly ME, Rada P, Kim A, Hoebel BG. After daily bingeing on a sucrose solution, food
deprivation induces anxiety and accumbens dopamine/acetylcholine imbalance. Physiology & behavior. 2008; 94(3):309–15.

4.

Avena NM, Rada P, Hoebel BG. Sugar and fat bingeing have notable differences in addictive-like
behavior. The Journal of nutrition. 2009; 139(3):623–8. doi: 10.3945/jn.108.097584 PMID: 19176748

5.

Johnson PM, Kenny PJ. Dopamine D2 receptors in addiction-like reward dysfunction and compulsive
eating in obese rats. Nature neuroscience. 2010; 13(5):635–41. doi: 10.1038/nn.2519 PMID: 20348917

6.

Volkow ND, Wang GJ, Fowler JS, Tomasi D, Baler R. Food and drug reward: overlapping circuits in
human obesity and addiction. Current topics in behavioral neurosciences. 2012; 11:1–24. doi: 10.1007/
7854_2011_169 PMID: 22016109.

7.

Volkow ND, Wang GJ, Tomasi D, Baler RD. Obesity and addiction: neurobiological overlaps. Obesity
reviews: an official journal of the International Association for the Study of Obesity. 2013; 14(1):2–18.
doi: 10.1111/j.1467-789X.2012.01031.x PMID: 23016694.

8.

Gearhardt AN, White MA, Potenza MN. Binge eating disorder and food addiction. Curr Drug Abuse
Rev. 2011; 4(3):201–7. PMID: 21999695.

9.

Davis C. From Passive Overeating to "Food Addiction": A Spectrum of Compulsion and Severity. ISRN
obesity. 2013; 2013:435027. doi: 10.1155/2013/435027 PMID: 24555143.

10.

Gearhardt AN, Corbin WR, Brownell KD. Food addiction: an examination of the diagnostic criteria for
dependence. J Addict Med. 2009; 3(1):1–7. doi: 10.1097/ADM.0b013e318193c993 PMID: 21768996.

PLOS ONE | DOI:10.1371/journal.pone.0147557 January 25, 2016

10 / 12

Food Addiction and Policy Support

11.

Schulte EM, Avena NM, Gearhardt AN. Which Foods May Be Addictive? The Roles of Processing, Fat
Content, and Glycemic Load. 2015.

12.

Crocq MA. Historical and cultural aspects of man's relationship with addictive drugs. Dialogues in clinical neuroscience. 2007; 9(4):355–61. PMID: 18286796; PubMed Central PMCID: PMC3202501.

13.

Cummings KM. Programs and policies to discourage the use of tobacco products. Oncogene. 2002; 21
(48):7349–64. doi: 10.1038/sj.onc.1205810 PMID: 12379878.

14.

Control CfD, Prevention. How tobacco smoke causes disease: The biology and behavioral basis for
smoking-attributable disease: A report of the surgeon general: Centers for Disease Control and Prevention (US); 2010.

15.

Warner KE. Policy Lessons Learned from Tobacco. Food and Addiction: A Comprehensive Handbook.
2012:416.

16.

Lee NM, Lucke J, Hall WD, Meurk C, Boyle FM, Carter A. Public views on food addiction and obesity:
implications for policy and treatment. PloS one. 2013; 8(9):e74836. doi: 10.1371/journal.pone.0074836
PMID: 24086382; PubMed Central PMCID: PMC3783484.

17.

Malika NM, Hayman LW Jr., Miller AL, Lee HJ, Lumeng JC. Low-income women's conceptualizations
of food craving and food addiction. Eating behaviors. 2015; 18:25–9. doi: 10.1016/j.eatbeh.2015.03.
005 PMID: 25867800.

18.

Rasmussen N. Stigma and the addiction paradigm for obesity: lessons from 1950s America. Addiction.
2015; 110(2):217–25. doi: 10.1111/add.12774 PMID: 25331486

19.

Goldstein RZ, Volkow ND. Dysfunction of the prefrontal cortex in addiction: neuroimaging findings and
clinical implications. Nature reviews Neuroscience. 2011; 12(11):652–69. doi: 10.1038/nrn3119 PMID:
22011681; PubMed Central PMCID: PMC3462342.

20.

Taber KH, Black DN, Porrino LJ, Hurley RA. Neuroanatomy of dopamine: reward and addiction. The
Journal of neuropsychiatry and clinical neurosciences. 2012; 24(1):1–4. doi: 10.1176/appi.neuropsych.
24.1.1 PMID: 22450608.

21.

Koob GF. Neurobiological substrates for the dark side of compulsivity in addiction. Neuropharmacology. 2009; 56 Suppl 1:18–31. doi: 10.1016/j.neuropharm.2008.07.043 PMID: 18725236; PubMed Central PMCID: PMC2637927.

22.

Pescosolido BA, Martin JK, Long JS, Medina TR, Phelan JC, Link BG. "A disease like any other"? A
decade of change in public reactions to schizophrenia, depression, and alcohol dependence. The
American journal of psychiatry. 2010; 167(11):1321–30. doi: 10.1176/appi.ajp.2010.09121743 PMID:
20843872; PubMed Central PMCID: PMC4429867.

23.

Kvaale EP, Haslam N, Gottdiener WH. The ‘side effects’ of medicalization: A meta-analytic review of
how biogenetic explanations affect stigma. Clinical psychology review. 2013; 33(6):782–94. doi: 10.
1016/j.cpr.2013.06.002 PMID: 23831861

24.

Dingel MJ, Karkazis K, Koenig BA. Framing Nicotine Addiction as a "Disease of the Brain": Social and
Ethical Consequences. Social science quarterly. 2012; 92(5):1363–88. doi: 10.1111/j.1540-6237.2011.
00822.x PMID: 23476081; PubMed Central PMCID: PMC3589175.

25.

Buchman D, Reiner PB. Stigma and addiction: being and becoming. The American journal of bioethics:
AJOB. 2009; 9(9):18–9. doi: 10.1080/15265160903090066 PMID: 19998183; PubMed Central PMCID:
PMC2791913.

26.

Crandall CS, D’Anello S, Sakalli N, Lazarus E, Nejtardt GW, Feather NT. An attribution-value model of
prejudice: Anti-fat attitudes in six nations. Personality and Social Psychology Bulletin. 2001; 27(1):30–
7.

27.

Crandall CS. Prejudice against fat people: ideology and self-interest. Journal of personality and social
psychology. 1994; 66(5):882. PMID: 8014833

28.

Lee NM, Hall WD, Lucke J, Forlini C, Carter A. Food addiction and its impact on weight-based stigma
and the treatment of obese individuals in the U.S. and Australia. Nutrients. 2014; 6(11):5312–26. doi:
10.3390/nu6115312 PMID: 25421532; PubMed Central PMCID: PMC4245591.

29.

Latner JD, Puhl RM, Murakami JM, O'Brien KS. Food addiction as a causal model of obesity. Effects on
stigma, blame, and perceived psychopathology. Appetite. 2014; 77:77–82. doi: 10.1016/j.appet.2014.
03.004 PMID: 24630939.

30.

Hardman CA, Rogers PJ, Dallas R, Scott J, Ruddock HK, Robinson E. “Food addiction is real”. The
effects of exposure to this message on self-diagnosed food addiction and eating behaviour. Appetite.
2015; 91:179–84. doi: 10.1016/j.appet.2015.04.052 PMID: 25891042

31.

Evans WD, Finkelstein EA, Kamerow DB, Renaud JM. Public perceptions of childhood obesity. American journal of preventive medicine. 2005; 28(1):26–32. doi: 10.1016/j.amepre.2004.09.008 PMID:
15626552.

PLOS ONE | DOI:10.1371/journal.pone.0147557 January 25, 2016

11 / 12

Food Addiction and Policy Support

32.

Oliver JE, Lee T. Public opinion and the politics of obesity in America. Journal of health politics, policy
and law. 2005; 30(5):923–54. PMID: 16477792.

33.

Barry CL, Niederdeppe J, Gollust SE. Taxes on sugar-sweetened beverages: results from a 2011
national public opinion survey. American journal of preventive medicine. 2013; 44(2):158–63. doi: 10.
1016/j.amepre.2012.09.065 PMID: 23332333.

34.

Paolacci G, Chandler J. Inside the turk understanding mechanical turk as a participant pool. Current
Directions in Psychological Science. 2014; 23(3):184–8.

35.

Freeman S. Illiberal libertarians: Why libertarianism is not a liberal view. Philosophy & Public Affairs.
2001; 30(2):105–51.

36.

Gearhardt AN, Corbin WR, Brownell KD. Preliminary validation of the Yale Food Addiction Scale. Appetite. 2009; 52(2):430–6. doi: 10.1016/j.appet.2008.12.003 PMID: 19121351.

37.

Flint AJ, Gearhardt AN, Corbin WR, Brownell KD, Field AE, Rimm EB. Food-addiction scale measurement in 2 cohorts of middle-aged and older women. The American journal of clinical nutrition. 2014; 99
(3):578–86. doi: 10.3945/ajcn.113.068965 PMID: 24452236; PubMed Central PMCID: PMC3927691.

38.

Aiken LS, West SG, Reno RR. Multiple regression: Testing and interpreting interactions: Sage; 1991.

39.

Cohen GL. Party over policy: The dominating impact of group influence on political beliefs. Journal of
personality and social psychology. 2003; 85(5):808–22. doi: 10.1037/0022-3514.85.5.808 PMID:
14599246.

40.

Ellison B, Lusk JL, Davis D. Looking at the label and beyond: the effects of calorie labels, health consciousness, and demographics on caloric intake in restaurants. The international journal of behavioral
nutrition and physical activity. 2013; 10(1):21.

41.

Elbel B, Kersh R, Brescoll VL, Dixon LB. Calorie labeling and food choices: a first look at the effects on
low-income people in New York City. Health affairs. 2009; 28(6):w1110–21. doi: 10.1377/hlthaff.28.6.
w1110 PMID: 19808705.

42.

Gonzalez JL, Gilmer L. Obesity prevention in pediatrics: A pilot pediatric resident curriculum intervention on nutrition and obesity education and counseling. Journal of the National Medical Association.
2006; 98(9):1483–8. PMID: 17019916; PubMed Central PMCID: PMC2569712.

43.

Meule A, Gearhardt AN. Five years of the Yale Food Addiction Scale: Taking stock and moving forward.
Current Addiction Reports. 2014; 1(3):193–205.

44.

Gearhardt AN, Davis C, Kuschner R, Brownell KD. The addiction potential of hyperpalatable foods.
Curr Drug Abuse Rev. 2011; 4(3):140–5. PMID: 21999688.

45.

Howden LM, Meyer JA. Age and sex composition: 2010. 2010 Census Briefs, US Department of Commerce, Economics and Statistics Administration US CENSUS BUREAU. 2010.

46.

Rastogi S. The black population: 2010: US Department of Commerce, Economics and Statistics Administration, US Census Bureau; 2011.

47.

Ennis SR, Ríos-Vargas M, Albert NG. The hispanic population: 2010: US Department of Commerce,
Economics and Statistics Administration, US Census Bureau; 2011.

48.

Hinz A, Michalski D, Schwarz R, Herzberg PY. The acquiescence effect in responding to a questionnaire. GMS Psycho-Social Medicine. 2007; 4.

49.

Boseley S. Mexico enacts soda tax in effort to combat world’s highest obesity rate. The Guardian.
2014; 16.

50.

Barquera S, Campos I, Rivera J. Mexico attempts to tackle obesity: the process, results, push backs
and future challenges. obesity reviews. 2013; 14(S2):69–78.

PLOS ONE | DOI:10.1371/journal.pone.0147557 January 25, 2016

12 / 12

