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Editorial
Poor nutrition and lack of exercise are the primary risk factors 

that are studied in relationship to weight gain and obesity. Addictive 
behaviors, such as food craving and overeating may, however, represent 
the underlying reason for poor food choices and could be an important 
determinant of obesity. There is conflicting evidence about whether 
food addiction is a viable behavior that leads to obesity or whether 
obesity promotes food addiction among individuals who were not 
addicted to food prior to weight gain [1]. While many investigators 
concur that food addiction is associated with development of obesity 
in certain individuals [2], not all obese individuals gain weight because 
they are addicted to food.

Food addiction has behavioral and neurological qualities that 
resemble substance abuse and dependence. Increased craving for food 
or food-related substances leads to a heightened state of pleasure, 
energy, or excitement [3]. Obese individuals behave differently than 
normal weighted individuals in relationship to food stimuli and reward 
[4-7].

Classic pathways and locations in the brain that are well studied 
in relationship to drug addiction have been linked to food addiction. 
The reward pathway, most often associated with dopamine, can be 
initiated by food stimuli. Extracellular dopamine in the dorsal striatum 
is significantly correlated with increase in self-reports of hunger and 
desire for food [4]. The somato sensory cortex, location of oral, lip, and 
tongue sensation, is activated in relationship to pleasure from the taste 
of food, and may lead to overeating as a result. Taste sensation primarily 
reinforces food consumption [8], with obese subjects more sensitive to 
the rewarding properties of food related to palatability [5]. 

Food craving is an intense desire to eat particular foods that is 
much greater than normal feelings of hunger [9,10]. Specific foods such 
as sugar and fat have distinct tastes and provide rewarding sensations. 
Individuals who crave foods have an intense desire for a particular 
food, and only eating the food that is craved will satisfy their urges [9]. 
Animal models have shown that the craving for intense sweetness can 
exceed the craving for cocaine among rats given the choice of cocaine 
or water sweetened with saccharin [11], and human studies of opiate 
addicts show the addicts have stronger preference for intake of sweets 
compared to controls [12]. Carbohydrate craving could therefore 
represent an important underlying determinant of obesity due to the 
strong evidence linking sugar-sweetened beverages and weight gain 
[13]. 

Eating beyond satisfying hunger and nutritional needs has multiple 
determinants, including pursuit of reward and feelings of pleasure. 
The opioid receptor system regulates intake of palatable food and is 
linked to pleasurable feelings of ‘fullness’. If the opioid receptor system, 
designed to promote overeating as a protective mechanism against 
future starvation, becomes dis-regulated then the potential for weight 
gain and obesity is greatly increased.

While the evidence is clear for obesity influencing food addiction, 
there is less evidence that food addiction promotes the development 

of obesity among previously thin individuals. Associations between 
heritable candidate genes for addiction and obesity may provide 
plausibility for food addiction promoting development of obesity. 
Polymorphic variants of addiction genes such as the Taq1A allele 
from the dopamine D2 receptor gene, and the functional A118G 
polymorphism of the mu opioid receptor gene, have been linked to 
food addiction and obesity [14-16], and combinations of the two 
alleles linked to binge eating [15]. Evidence from prospective studies 
is generally lacking, although a study conducted in the screening arm 
of the Prostate, Lung, Colon, and Ovarian Prevention cohort found an 
association between DRD2 and obesity [17].

Evidence from prospective studies is needed to establish the 
link between food addiction and development of obesity. Animal 
models, genetic studies in targeted populations, and brain scanning 
studies provide strong biologic evidence that requires verification in 
population-based samples. Many investigators agree that food addiction 
is associated with development of obesity in certain individuals [2]. 
Obesity has multiple determinants and but not all obese individuals 
gain weight because they are addicted to food. Other individuals that 
are not addicted to food can develop obesity, for instance, through 
modest energy imbalances over a sustained period of time [18]. Studies 
of food addiction and obesity in a population-based sample will 
undoubtedly include individuals that are not addicted to food, and, 
therefore a mixture of studies with positive and negative associations 
between food addiction and obesity are to be expected.

References

1. Berthoud HR, Zheng H (2012) Modulation of taste responsiveness and food 
preference by obesity and weight loss. Physiol Behav.

2. Davis C, Curtis C, Levitan RD, Carter JC, Kaplan AS, et al. (2011) Evidence that 
‘food addiction’ is a valid phenotype of obesity. Appetite 57: 711-717. 

3. Zhang Y, von Deneen KM, Tian J, Gold MS, Liu Y (2011) Food addiction and 
neuroimaging. Curr Pharm Des 17: 1149-1157.

4. Volkow ND, Wang GJ, Fowler JS, Logan J, Jayne M, et al. (2002) “Nonhedonic” 
food motivation in humans involves dopamine in the dorsal striatum and 
methylphenidate amplifies this effect. Synapse 44: 175-180.

5. Wang GJ, Volkow ND, Felder C, Fowler JS, Levy AV, et al. (2002) Enhanced 
resting activity of the oral somatosensory cortex in obese subjects. Neuroreport 
13: 1151-1155.

6. Stice E, Spoor S, Bohon C, Veldhuizen MG, Small DM (2008) Relation of 
reward from food intake and anticipated food intake to obesity: a functional 
magnetic resonance imaging study. J Abnorm Psychol 117: 924-935.

Journal of Nutrition & Food Sciences
Jo

ur
na

l o
f N

utrition & Food Sciences

ISSN: 2155-9600

http://www.ncbi.nlm.nih.gov/pubmed/22521912
http://www.ncbi.nlm.nih.gov/pubmed/22521912
http://www.ncbi.nlm.nih.gov/pubmed/21907742
http://www.ncbi.nlm.nih.gov/pubmed/21907742
http://www.ncbi.nlm.nih.gov/pubmed/21492080
http://www.ncbi.nlm.nih.gov/pubmed/21492080
http://www.ncbi.nlm.nih.gov/pubmed/11954049
http://www.ncbi.nlm.nih.gov/pubmed/11954049
http://www.ncbi.nlm.nih.gov/pubmed/11954049
http://www.ncbi.nlm.nih.gov/pubmed/12151759
http://www.ncbi.nlm.nih.gov/pubmed/12151759
http://www.ncbi.nlm.nih.gov/pubmed/12151759
http://www.ncbi.nlm.nih.gov/pubmed/19025237
http://www.ncbi.nlm.nih.gov/pubmed/19025237
http://www.ncbi.nlm.nih.gov/pubmed/19025237


Citation: Carpenter CL (2012) Food Addiction: Cause or Consequence of Obesity. J Nutr Food Sci 2:e110. doi:10.4172/2155-9600.1000e110

Page 2 of 2

       Volume 2 • Issue 5 • 1000e110
J Nutr Food Sci
ISSN: 2155-9600 JNFS, an open access journal

7. Baicy K, London ED, Monterosso J, Wong ML, Delibasi T, et al. (2007) Leptin 
replacement alters brain response to food cues in genetically leptin-deficient 
adults. Proc Natl Acad Sci U S A 104: 18276-18279.

8. Rolls ET (2011) Taste, olfactory and food texture reward processing in the brain 
and obesity. Int J Obes (Lond) 35: 550-561.

9. Pelchat ML (2002) Of human bondage: Food craving, obsession, compulsion, 
and addiction. Physiol Behav 76: 347-352. 

10.	White MA, Whisenhunt BL, Williamson DA, Greenway FL, Netemeyer RG 
(2002) Development and validation of the food-craving inventory. Obes Res 
10: 107-114.

11. Lenoir M, Serre F, Cantin L, Ahmed SH (2007) Intense sweetness surpasses 
cocaine reward. PLoS One 2: e698.

12.	Morabia A, Fabre J, Chee E, Zeger S, Orsat E, et al. (1989) Diet and opiate 
addiction: a quantitative assessment of the diet of non-institutionalized opiate 
addicts. Br J Addict 84: 173-180.

13.	Malik VS, Popkin BM, Bray GA, Després JP, Hu FB (2010) Sugar-sweetened 
beverages, obesity, type 2 diabetes mellitus, and cardiovascular disease risk. 
Circulation 121: 1356-1364.

14.	Blum K, Braverman ER, Wood RC, Gill J, Li C, et al. (1996) Increased prevalence 
of the Taq I A1 allele of the dopamine receptor gene (DRD2) in obesity with 
comorbid substance use disorder: a preliminary report. Pharmacogenetics 6: 
297-305.

15.	Davis CA, Levitan RD, Reid C, Carter JC, Kaplan AS, et al. (2009) Dopamine 
for “wanting” and opioids for “liking”: a comparison of obese adults with and 
without binge eating. Obesity (Silver Spring) 17: 1220-1225.

16.	Epstein LH, Temple JL, Neaderhiser BJ, Salis RJ, Erbe RW, et al. (2007) Food 
reinforcement, the dopamine D2 receptor genotype, and energy intake in 
obese and nonobese humans. Behav Neurosci 121: 877-886.

17.	Morton LM, Wang SS, Bergen AW, Chatterjee N, Kvale P, et al.(2006) DRD2 
genetic variation in relation to smoking and obesity in the Prostate, Lung, 
Colorectal, and Ovarian Cancer Screening Trial. Pharmacogenet Genomics16: 
901-910. 

18.	Hall KD, Sacks G, Chandramohan D, Chow CC, Wang YC, et al. (2011) 
Quantification of the effect of energy imbalance on bodyweight. Lancet 378: 
826-837.

http://www.ncbi.nlm.nih.gov/pubmed/17986612
http://www.ncbi.nlm.nih.gov/pubmed/17986612
http://www.ncbi.nlm.nih.gov/pubmed/17986612
http://www.ncbi.nlm.nih.gov/pubmed/20680018
http://www.ncbi.nlm.nih.gov/pubmed/20680018
http://www.ncbi.nlm.nih.gov/pubmed?term=Of human bondage%3A Food craving%2C obsession%2C compulsion%2C and addiction
http://www.ncbi.nlm.nih.gov/pubmed?term=Of human bondage%3A Food craving%2C obsession%2C compulsion%2C and addiction
http://www.ncbi.nlm.nih.gov/pubmed/11836456
http://www.ncbi.nlm.nih.gov/pubmed/11836456
http://www.ncbi.nlm.nih.gov/pubmed/11836456
http://www.ncbi.nlm.nih.gov/pubmed/17668074
http://www.ncbi.nlm.nih.gov/pubmed/17668074
http://www.ncbi.nlm.nih.gov/pubmed/2720181
http://www.ncbi.nlm.nih.gov/pubmed/2720181
http://www.ncbi.nlm.nih.gov/pubmed/2720181
http://www.ncbi.nlm.nih.gov/pubmed/20308626
http://www.ncbi.nlm.nih.gov/pubmed/20308626
http://www.ncbi.nlm.nih.gov/pubmed/20308626
http://www.ncbi.nlm.nih.gov/pubmed/8873216
http://www.ncbi.nlm.nih.gov/pubmed/8873216
http://www.ncbi.nlm.nih.gov/pubmed/8873216
http://www.ncbi.nlm.nih.gov/pubmed/8873216
http://www.ncbi.nlm.nih.gov/pubmed/19282821
http://www.ncbi.nlm.nih.gov/pubmed/19282821
http://www.ncbi.nlm.nih.gov/pubmed/19282821
http://www.ncbi.nlm.nih.gov/pubmed/17907820
http://www.ncbi.nlm.nih.gov/pubmed/17907820
http://www.ncbi.nlm.nih.gov/pubmed/17907820
http://www.ncbi.nlm.nih.gov/pubmed/21872751
http://www.ncbi.nlm.nih.gov/pubmed/21872751
http://www.ncbi.nlm.nih.gov/pubmed/21872751

	Title
	Corresponding author
	Editorial
	References

