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Editorial on the Research Topic

Neurobiology of food addiction

Food addiction (FA) is an intriguing issue that has received significant attention in recent

years. The concept of “food addiction,” which refers to food as an addictive-potential factor,

was first described in Randolph (1956). However, in the last two decades, this topic has been

revisited and experienced a surge of academic interest as evidenced by numerous studies in

the literature (Gearhardt et al., 2009a; Brewerton, 2017; Cassin et al., 2019; Munguía et al.,

2022). This increased interest in FA can be attributed to several factors, including easy access

to calorie-dense foods, the growing obesity epidemic, and advancements in neuroscience,

which have prompted researchers to investigate whether addictive mechanisms apply to

certain foods. FA is characterized by a hedonic eating behavior involving consuming

highly palatable foods in amounts beyond homeostatic requirements (Kalon et al., 2016).

Accordingly, studies carried out by Gearhardt et al. (2009a) and Avena et al. (2012)

suggest parallels between food-related behaviors and substance use disorders (SUD) due to

their impact on the dopaminergic system, among other neuronal pathways (Avena, 2010;

Gearhardt et al., 2011). In this context, the “Yale Food Addiction Scale,” developed by

Gearhardt et al. (2009b, 2016) assesses food addiction based on SUD criteria in the 5th

edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (Schulte and

Gearhardt, 2017). Despite the widespread usage of the term “food addiction” in the literature,

the debate over its formal classification as a disorder within the scientific community remains

unresolved. Notably, it is not currently recognized as a disease in specialized references such

as the DSM-5 Text Revision (DSM-5-TR). It is important to revisit and re-discuss the use of

the term “food addiction” to prevent potential stigmatization. Additionally, ongoing debates

persist regarding the similarities and differences between FA and other eating disorders

(Hauck et al., 2020). Furthermore, the precise mechanisms underlying addictive behaviors

related to food have not been fully elucidated.

This Research Topic, “Neurobiology of food addiction” aimed to bring up different aspects

that guide the neurobiology and behavior related to food addiction, to help to go deeper in

the understanding of the topic, considering the substantial gaps in the existing literature.

One important topic highlighted in this editorial is the genetic and epigenetic alterations

regarding eating disorders. Sena et al. examined two genetically similar substrains of BALB/c

mice to investigate escalated food consumption, compulsive-like food consumption in an

aversive context, and incubation of craving after a no-food training period. They found that

both substrains of mice showed comparable levels of acute and escalated consumption of

palatable food across training trials. Surprisingly, BALB/cByJ mice also revealed binge-like

eating even with the unsweetened chow pellets. Respectively, Hidalgo Vira et al. explored
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genetic variants (rs1799732 and rs1800497) of the dopaminergic

pathway previously related to addiction and the potential

association with food reinforcement and food addiction in

Chilean university students. They observed an association between

these variants with anthropometric measurements but addictive

behavior did not display a similar association with the studied

polymorphisms. This apparent contradiction with previous studies,

where a connection between these genetic variants and addictive

behaviors related to food had been found, highlights the

importance of further investigating the genetic background across

different populations.

Different brain regions and multiple factors are involved

with the development of reward and motivated-driven behaviors.

Among these factors, cues-related rewards stand out as triggers

for such behaviors. Two of our articles investigated cue-

guided decision-making in rats and humans. In their research,

Ghobadi-Azbari et al. studied the neural dynamics underlying

food cue-reactivity in overweight/obese participants who reported

frequent food cravings. The authors used brain imaging techniques

to highlight the involvement of the ventral tegmental area (VTA),

amygdala, and orbitofrontal cortex (OFC) in processing food

cues. Through dynamic causal modeling (DCM), they probed the

effective connectivity between these regions. They found that the

VTA, amygdala, and OFC are involved in food cue-reactivity.

In particular, the VTA, which has excitatory dopaminergic

connections to other regions of the reward network, played a

central role in salient cue processing and exerted a strong influence

on the amygdala and OFC. Notably, these brain regions played a

pivotal role in processing cues related to palatable foods, which

may contribute to the reinforcement of addictive eating habits.

Yang et al. in turn, investigated dopamine receptor activity in rats

and its influence on risky decision-making (RDM). They revealed

that dopamine D1 (D1R) and D2 receptors (D2R) in the prefrontal

cortex (PFC) played distinct roles in regulating risky choices. The

activation of dopamine D1R or the inhibition of D2R on the PFC

increased the choice of rats for the risk arm, while inhibition of

D1R reduced the choice of rats for this risk. These investigations

collectively offer insights into the intricate interplay of brain regions

and factors underlying cue-guided behaviors and decision-making

processes, shedding light on mechanisms potentially linked to

addictive eating habits and risky choices.

Another less-discussed factor impacting reward-seeking and

decision-making is sensory stimulus. The olfactory system,

intricately intertwined with the brain’s reward and appetite

regulation centers, emerges as a pivotal factor in how we perceive

and interact with food. He et al. utilizing Drosophila melanogaster

as a model system, studied the role of olfactory sensory neurons

(OSNs) on food intake, metabolic aspects, and stress responses.

In a well-conducted study, they showed that OSN dysfunction

decreased food intake, increased resistance to starvation by

modulating lipid metabolism, and reduced cold stress. Their data

suggest that these results are due to altered neuropeptide F receptor

(NPFR) levels and increased insulin activity in OSNs. This interplay

has notable repercussions on metabolic parameters and stress

resistance and consequently highlights that the olfactory system is

crucial to adapting to the external environment.

Overall, the multidimensional exploration of food addiction

through genetic, neural, and sensory lenses provides valuable

insights into the intricate mechanisms underlying addictive

behaviors. This Research Topic not only deepens our

understanding of the complexities of food addiction but

also sheds light on the broader field of addictive behaviors,

offering potential avenues for future studies and prevention and

intervention strategies.
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