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How does desire for food and drink develop in the 
cognitive system? Can a better understanding of these 
processes help to tame unwanted desires? People typi-
cally experience a variety of desires throughout the day, 
especially for food and drink (Hofmann, Vohs, & 
Baumeister, 2012). We define desire as the conscious 
or unconscious state of motivation for a specific stimu-
lus or experience that is anticipated to be rewarding 
(Papies & Barsalou, 2015). Often, these desires favor 
short-term hedonic goals over long-term investment 
goals, such as a high-calorie snack over heart health or 
another late-night drink over the next day’s productiv-
ity. This can ultimately lead to a range of noncommu-
nicable diseases such as obesity and cancer. Being able 
to diffuse short-term desires has considerable potential 
to improve health and well-being.

A Grounded-Cognition Theory of Desire

The grounded-cognition theory of desire focuses on the 
role of basic cognitive and memory processes in explain-
ing how external cues lead to desire and motivated 
behavior (Papies, 2020; Papies & Barsalou, 2015; Papies, 
Best, Gelibter, & Barsalou, 2017; Papies, Pronk,  Keesman, 
& Barsalou, 2015). Although other work has shown, for 
example, how factors such as personality traits, 

physiological processes, social norms, and working 
memory processes affect food intake, no previous 
research has provided an integrated account of how 
motivation for specific foods and drinks arises in the 
cognitive system. Research on grounded processes in 
cognition in general suggests that our knowledge about 
the world is represented by typically nonconscious simu-
lations, or partial reenactments, of perceptual experi-
ences in the relevant sensory modalities (e.g., taste, 
vision; Barsalou, 2008, 2009). As an example, when a 
person thinks about an object such as a hammer, this 
activates the same brain areas that are involved when the 
person looks at, holds, or uses a hammer (e.g., Martin, 
Wiggs, Ungerleider, & Haxby, 1996). These automatic 
simulations help to predict the experience of interacting 
with the world around us (e.g., knowing what the ham-
mer will feel like in your hand) and therefore facilitate 
smooth, goal-directed behavior on the basis of previous 
experiences. The grounded-cognition theory of desire 
suggests that such processes of learning and represent-
ation also play a role in desire: Appetitive cues trigger 
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consumption and reward simulations, which are based 
on representations established in previous consump-
tion experiences. These simulations in turn guide moti-
vated behavior, typically without effort and conscious 
awareness.

According to the theory, each interaction with a food 
lays down a rich, situated memory (a “situated concep-
tualization”; Barsalou, 2009, 2016) that integrates vari-
ous streams of information, such as visual and sensory 
features (e.g., appearance, taste, texture of a food or 
drink), contextual features (e.g., time, place, other peo-
ple present), motor actions (e.g., cutting, grasping, 
chewing), current states (e.g., hunger, pleasure, health 
goals), and other information (see Barsalou, 2009). 
When a relevant cue, such as an image or the smell of 
a food, later activates this representation, its nonpresent 
elements can be simulated, or partially “reenacted.” This 
means that, for example, a picture of a piece of cake 
can lead to a vivid simulation of eating it, including a 
reexperience of its sweet taste and creamy texture, 
simulations of motor actions to pick up the fork and 
eat it, and the anticipation of reward—even when no 
actual food is present. Such simulations can help pre-
dict whether one would like the food and whether one 
should choose, for example, the chocolate cake or the 
butterscotch cake. Such simulations are also responsive 
to state and trait individual differences: They will make 
a food appear more rewarding in states in which the 
food has previously been encoded as particularly 
rewarding (e.g., when hungry; see Papies et al., 2015). 
Thus, simulations arising from previously stored situated 
conceptualizations can help one navigate the environ-
ment to serve one’s goals and can create desire—which 
may or may not reach conscious awareness.

As an example to illustrate the theory, imagine pass-
ing a coffee shop in a new city. You recognize this as 
a place where you can get different types of coffee, 
pastries, and sandwiches; where people go to socialize 
or work while consuming a hot beverage; and where 
you might hear sounds such as music, people talking, 
and the coffee grinder and milk steamer. The sight of 
the coffee shop might be enough for you to think about 
the taste and mouthfeel of a freshly prepared latte, 
which might in turn create a craving for coffee—despite 
your desire to save time and money and to cut down 
on calories. Once you enter, you know where to go 
and what to do to obtain coffee. Once you stand in 
line, viewing the pastries on display triggers simulations 
of their sweet taste, soft and chewy texture, and the 
pleasure of eating them, even in the absence of 
hunger—which may lead to impulsive food choices. In 
this manner, simulations based on previous experiences 
help us effortlessly navigate novel environments while 
also leading to new, potentially problematic 

desires—certainly in the current obesogenic environ-
ment that is full of attractive food temptations.

Appetitive Stimuli Trigger 
Consumption and Reward Simulations

A variety of research findings suggest that people rep-
resent food and drink through consumption and reward 
simulations, especially if those foods and drinks are 
attractive. In one study, participants were asked to list 
typical features of four attractive foods (e.g., chips, 
cookies) and four neutral foods (cucumber, rice; Papies, 
2013). When describing the attractive foods, they mostly 
listed words describing taste and texture (e.g., “salty,” 
“crunchy”), hedonic or enjoyment words (e.g., “tasty”), 
and a wide variety of eating situations (e.g., “at night,” 
“with friends,” “TV”; see Fig. 1). For neutral foods, they 
mostly described visual appearance (e.g., “white,” 
“small,” “long”) and food production or preparation 
(e.g., “from Asia,” “has to be cooked”). These findings 
suggest that participants completed the feature-listing 
task by simulating interacting with the foods. They were 
more likely to simulate features of eating the attractive 
food because this had been more strongly encoded as 
rewarding, compared with the neutral foods, for which 
other features of experience were more salient. For 
attractive foods, the number of eating- and enjoyment-
related features also correlated with the rated attractive-
ness of the foods.

When the same task was administered in the domain 
of alcoholic drinks (Keesman et al., 2018), participants 
listed more consumption and enjoyment features for 
their habitual alcoholic drink, compared with alcohol 
they did not typically drink and also compared with 
water. Alcoholic drinks were especially likely to be 
described in terms of social drinking contexts (e.g., 
“friends”). Indeed, when asked to list features that were 
“typically true” of their typical alcoholic drink, partici-
pants were more likely to mention social drinking situ-
ations than actually liking the drink. Thus, alcoholic 
drinks are strongly represented in terms of consuming 
them in social situations.

Further evidence for food cues triggering consump-
tion and reward simulations comes from neuroimaging 
research. Here, experiments show that when people 
view food images during a brain scan, this activates the 
same brain areas that are involved in actual eating, such 
as primary taste, reward, and motor areas (for reviews, 
see Chen, Papies, & Barsalou, 2016; van der Laan, de 
Ridder, Viergever, & Smeets, 2011). Again, these activa-
tions are especially pronounced for high-calorie foods, 
suggesting that people simulate eating and enjoyment 
when they view food pictures, especially when the food 
looks attractive.
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Consumption and Reward Simulations 
Increase Desire

Research also shows that consumption and reward simu-
lations contribute to desire, again especially for attractive 
foods and drinks. In the feature-listing study described 
above (Keesman et al., 2018), participants’ desire to con-
sume alcohol was measured by assessing their current 
alcohol cravings and their intrusive alcohol thoughts in 
daily life, and then by offering them a voucher for either 
an alcoholic drink or a nonalcoholic drink. Again, results 
showed that social-context features for alcoholic drinks 
were key to understanding participants’ desire: These 
features predicted alcohol cravings, preferences for an 
alcohol voucher, and intrusive alcohol thoughts. Thus, 
thinking about alcohol in terms of drinking it in a social 
context makes it particularly tempting.

Research in which simulations have been manipu-
lated rather than measured also shows that consump-
tion and reward simulations increase desire, using the 
amount of saliva produced while viewing foods as an 
implicit measure of desire. In one such study, partici-
pants viewed three different food stimuli one at a time 
(Keesman, Aarts, Vermeent, Häfner, & Papies, 2016). 
Half of the participants simply looked at the food for 
1 min, whereas the other half vividly imagined or simu-
lated eating it. As the grounded-cognition theory of 
desire predicts, participants salivated more when they 
simulated eating the food than when they simply looked 
at it, especially if the food was attractive.

People do not engage with food and drink stimuli 
in isolation but in rich, multidimensional situations. The 
grounded-cognition theory of desire posits that infor-
mation about these situations is typically stored as part 

of the situated conceptualizations for consuming food 
and drink. As a result, situational cues might trigger 
consumption and reward simulations and therefore 
increase desire. Indeed, a series of experiments revealed 
that presenting a food stimulus (e.g., tomato soup) in 
a congruent eating context (i.e., kitchen table), com-
pared with an incongruent context (e.g., cinema), increased 
eating simulations, salivation, and desire—independently 
of hunger (Papies, van Stekelenburg, Smeets, Zandstra, 
& Dijksterhuis, 2019). Participants also expected to like 
the food more when it was presented in a congruent 
context, with eating simulations (“I imagined that I was 
eating the . . . ”) mediating the effect of context on lik-
ing and desire. Thus, processing a food in a context 
where one would typically eat it increases thoughts of 
what the food will taste and feel like, which in turn 
makes it more attractive.

Eating simulations that shape desire and liking can 
be triggered not only by the food itself and by context 
cues but also by labels and descriptions of food and 
drink. Turnwald and Crum (2019), for example, have 
shown that using food labels that emphasize sensory 
and hedonic features (e.g., “crispy,” “decadent”) rather 
than health features (e.g., “fiber-packed,” “nutritious”) 
increased choices of and liking of vegetable-based 
dishes—presumably because such labels triggered 
rewarding consumption simulations, which then 
affected actual eating experiences. Conversely, work 
on how to best present healthier versions of common 
products has shown that emphasizing healthy features 
(e.g., low salt or low fat) reduces liking, compared with 
presenting the same products without such labels (e.g., 
Liem, Miremadi, Zandstra, & Keast, 2012), again pre-
sumably because such labels trigger simulations of 
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Fig. 1. Percentage of each of three types of eating-simulation features generated for 
four tempting foods (chips, cookies, cocktail nuts, vanilla ice cream) and four neutral 
foods (cucumber, apple, banana, rice). Error bars denote standard errors of the mean. 
Figure adapted from Papies (2013).
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eating a rather bland food. In neuroimaging research, 
when participants tasted a savory solution labeled as 
having a “rich and delicious flavor,” they liked it more, 
and this was associated with stronger associated reward 
activations in the brain, compared with tasting the same 
solution labeled as “boiled vegetable water” (Grabenhorst, 
Rolls, & Bilderbeck, 2008). Similarly, wine labeled with 
a higher price was rated as tastier than wine labeled 
with a lower price, further producing stronger activations 
in brain regions associated with pleasantness (Plassmann, 
O’Doherty, Shiv, & Rangel, 2008). Finally, the label “extra 
sweet” compared with “less sweet” on an orange juice 
led to higher sweetness ratings and stronger activations 
in primary taste areas, even though the juices partici-
pants tasted were exactly the same (Woods et al., 2011). 
Together, these findings suggest that labels trigger spe-
cific sensory and reward simulations in the brain, which 
are experienced as expectancies about what a food will 
taste and feel like and which then assimilate the taste 
perception and consumption experience (for similar 
effects in the domain of color, see Hansen, Olkkonen, 
Walter, & Gegenfurtner, 2006).

Finally, eating simulations and desire can also be 
affected by simulations of the motor behavior involved 
in eating. As an example, when the fork next to a piece 
of apple pie faces the dominant hand of the perceiver, 
eating simulations and purchase intentions are higher 
than when it faces the other way, because one can more 
easily simulate eating. However, when the dominant 
hand is blocked by an experimental manipulation (e.g., 
pressing a clamp with the dominant hand), the direction 
of the fork no longer matters (Elder & Krishna, 2012), 
presumably because simulating picking it up to eat the 
food then becomes more difficult, which in turn curbs 
the effect on desire.

In sum, eating simulations resulting from appetitive 
stimuli, contextual cues, food labels, and motor cues 
play a key role in desire. Importantly, intervention strat-
egies that target these simulations have the potential to 
tame desire.

Targeting Consumption and Reward 
Simulations Can Reduce Desire

One promising intervention strategy to diffuse consump-
tion and reward simulations comes from mindfulness 
research. Often referred to as decentering or dereifica-
tion, brief interventions that teach people to observe 
their responses to appetitive stimuli (i.e., their simula-
tions) as “mere mental events” can reduce approach 
impulses, unhealthy choices, food cravings, and 5-day 
chocolate consumption (e.g., Baquedano et al., 2017; 
Jenkins & Tapper, 2014; Papies, Barsalou, & Custers, 
2012; Papies et al., 2015). Recent work suggests that this 

strategy is effective not because it reduces simulations 
themselves but because it reduces their effect on desire 
(in this case, salivation; Keesman, Aarts, Häfner, & Papies, 
2020).

A different strategy is to directly reduce the working 
memory resources available to activate consumption 
and reward simulations (Van Dillen, Papies, & Hofmann, 
2013) or, once full-blown cravings have developed, to 
load the working memory capacity needed to maintain 
and elaborate conscious consumption and reward imag-
ery (e.g., Hamilton, Fawson, May, Andrade, & Kavanagh, 
2013). These strategies follow from research showing 
that the conscious-consumption imagery underlying 
food cravings requires working memory capacity, espe-
cially its visual subcomponent (Harvey, Kemps, & 
Tiggemann, 2005). Exactly how working memory capacity 
affects nonconscious simulations, and more generally to 
what degree consumption and reward simulations exhibit 
features of automaticity, is not yet fully understood. So 
far, however, research on decentering and working mem-
ory suggests that targeting consumption and reward simu-
lations can prevent or diffuse desire.

Conclusions

We have seen that people spontaneously think about 
foods and drinks in terms of what it feels like to con-
sume them and that these thoughts contribute to desire. 
In other words, consumption and reward simulations, 
triggered by a variety of appetitive and context cues, 
can lead to desire for food and drink, thereby interfer-
ing with self-regulation in the pursuit of long-term 
goals. Future research should integrate this perspective 
with research on other cognitive processes in eating to 
examine, for example, how simulations interact with 
attentional biases that affect eating (e.g., Kaisari et al., 
2019) and how new episodic eating memories update 
representations that affect simulations and desires 
(Higgs & Spetter, 2018).

This body of evidence is consistent with research on 
the roles of simulations in cognitive processes more gen-
erally, which has shown that we use modality-specific 
knowledge from previous experiences to understand 
and navigate the complex world around us. Indeed, 
simulations of possible actions and interactions have 
been shown to play a role throughout central areas of 
psychology, for example, in prejudice reduction, pro-
social behavior, action control, and episodic future 
thinking (e.g., Atance & O’Neill, 2001; Crisp & Turner, 
2009; Gaesser, Shimura, & Cikara, 2020), and they are 
likely to also play a role in consumer behavior more 
generally. Thus, it is not surprising that simulations also 
affect motivated behavior in the domain of health. In 
the future, researchers could aim to establish a general 
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account of simulation in motivated behavior in order to 
better understand the learning processes that establish 
the situated representations underlying these simula-
tions and to examine how they can be shaped to facili-
tate healthy, sustainable, and prosocial behaviors.
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