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Abstract
People constantly publish/share their pictures/videos of delicious food dishes on social media. This excessive display of food pictures on Instagram, Facebook, Twitter, 
Snapchat, Pinterest, and other social media is often referred to as “food porn”. Seeing food presented in an appetizing and/or “ready to be eaten” manner allows 
the brains of the viewer to vividly imagine the consumption experience related to eating what they see. Looking at pictures of food is known to trigger gustatory 
sensations in the brain, and to often triggering the desire to consume. As the food industry is using social media to promote their products, public health prevention 
and organizations in charge of promoting healthy lifestyles would be behooved to coincide their practices with this digital (r)evolution. This article discusses how 
multisensory mental simulation – i.e. the imagination of all the sensations associated with food consumption - via social media, can be used to produce satiety. In 
addition, making the consumption of healthy foods more appetizing and enjoyable to better regulate food intake.

Introduction
In OECD countries, the majority of the population and as many 

as one in five children are overweight or obese [1]. People with severe 
obesity (class 2; Body Mass Index (BMI): 35<BMI<39.9) die 8 to 10 
years earlier than those with normal weight (18.5<BMI<24.9). Overall 
health spending on obese people is 25% higher than that on lean ones. 
The obesity rate is increasing faster in emerging countries, which 
have seen over-nourishment replacing under nourishment [2]. In 
countries where individuals are not controlling their diet, food intake 
and physical inactivity have added to the overall human, societal and 
financial burden of obesity [2].

Not only the rise of cheap high caloric food, but also the size of 
portions, increase the amount of food that people eat [3-5]. Zlatevska, 
Dubelaar and Holden [6] have shown in a meta-analysis that doubling 
portion size leads to an average of 35% increase in the amount 
consumed. It has been shown that the amount of food people eat 
depends more on the portion size rather than their level of hunger [4]. 
There is indeed a strong cultural effect in what individuals consider 
the right portion to eat and use (i.e. non-consciously the portions they 
consume at home serve as references) [7-8]. Unfortunately, more and 
more people consume meals that are prepared by the food industry 
than home-cooked ones. The former tend to be sold in the form of big 
portions of unhealthy food that therefore become the reference of what 
a portion size and content should be [3-5, 9-13]. 

Interestingly, food is no longer something that people share solely 
around a table, or via recipes they exchange with other people. With 
cable TV and social media, a new food sharing behavior has emerged: 
food porn (Figure 1). People enjoy viewing and sharing appetizing 
videos and pictures of food in many different ways [14-15]. For example, 
Good Food’s Instagram [16] has more than 50k followers that can use it 
as a way to know what the most popular dishes are. It also reveals that 
food is now presented as something that will be “taking over Instagram” 

rather than something that will end up in  plates [15]. The pleasure of 
viewing food on a screen now even exceeds the pleasure associated with 
seeing real food; particularly in the case of obese people[15,17]. Spence 
et al. [15] highlight that: People in the mature economies are watching 
more cookery shows on TV than ever before [18-21]. They also report 
that the amount of hours spent watching TV significantly influences 
the energy intake, which is positively correlated with one’s body-mass 
index [22-23]. Thus, people are both surrounded by food products in 
retail stores, food pictures on social media, and eating opportunities. 
All together these stimuli have a tremendous impact on obesity [15].

Innovative ways are required to help people make healthy food 
choices and reduce the amount of food consumed, despite being offered 
large portions [24]. In the age of digital food networks (social media), 
we advocate that multisensory mental imagery - such as imagining 
the smell, taste, and temperature of the food while eating [25], can be 
an effective way for consumers to regulate their food intake. Indeed, 
multisensory mental imagery can play a key role in people’s subsequent 
food-related behaviors [25,26]. Based on previous research, in this 
article we deal with the following points (1) we offer a summary of 
the main effects on multisensory mental imagery on food craving, (2) 
satiety, (3) unhealthy food portion regulation, (4) and healthy food 
choice. Finally, we suggest (5) some directions to improve food-related 
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multisensory mental imagery in digital environments thanks to new 
technologies such as virtual reality and digital sensory technologies.

Multisensory mental imagery and food craving
When people eat chocolate, the brain encodes, integrates, and 

coordinates all the different sensory signals related to its consumption: 
How it looks, what it feels like when people bite into it, what it tastes 
like on the tongue, how it smells, etc. When people are later exposed 
to chocolate pictures, they mentally simulate prior perceptions and 
experiences associated with its consumption, leading to activity in 
many of the same sensory regions and networks of the brain that are 
active during food perception and consumption [27,28].

For instance, Elder and Krishna [27] depicted what happens during 
mental simulation: An automatic form of mental imagery, used to 
remind previous sensory experiences. Previous studies demonstrate 
that mental simulation facilitates interaction with a new (food) 
product and help people to decide whether they would like to eat it 
or not [27-30]. By essence, the (imagination of the) consumption of 
food is multisensory. People not only recall and sometimes simulate, 
their past experiences visually, but they can also imagine the smell, the 
texture in the mouth, and the taste felt during previous consumption of 
that given product. Previous research has revealed that viewing pictures 
of appetizing food not only activates the visual cortex, but also brain 
areas that code how food actually tastes (the insula/operculum), and 
the reward values of tasting it (the orbitofrontal cortex) [31]. Similarly, 
reading words like “cinnamon” or “garlic” leads to neural activity in the 
primary olfactory cortex [32].

This multisensory mental imagery might have negative effects on 
the regulation of consumption by stimulating food craving. Indeed, 
visual food cues appear to be associated with a similar effect to real 
food on eating behavior and weight gain [33]. Mental simulation has 
a motivational function. It facilitates the preparation of subsequent 
actions as illustrated by activity in premotor brain areas and sometimes 
in muscles – that are interpreted as the preparation of the movements 
that one would make to grab food and eat it [26]. The mental simulation 
of eating is modulated by one’s hunger state, and the energetic content 
of the food to be consumed. These modulations are associated with 
increased activation in brain areas found to participate in the processing 
of taste and reward (i.e. the bilateral posterior fusiform gyrus, the left 

lateral orbitofrontal cortex, and the left middle insula) [34]. Such 
a notion would be consistent with one of Elder and Krishna’s [27] 
findings that for people with higher mental imagery scores (i.e. who 
indicate to have more pictures of them using the product in mind), 
purchase intentions increased. Recently, Christian, Miles, Kenyeri, 
Mattschey, and Macrae [35] have demonstrated that imagining 
unhealthy food consumption from a first-person perspective (i.e., 
in which people visualize events through their own eyes), increases 
sensory representation of taste, actual consumption, and willingness to 
pay for unhealthy food. Given that food pictures and videos shared on 
social media are generally taken from a first person perspective, they 
are likely to exacerbate the desire to get the food. 

Multisensory mental simulation also affects obese individuals 
more intensively. Indeed, obese individuals exhibit a greater increase 
in neural activation in response to food, especially for high-calorie 
products. This effect is also observed during satiety states, i.e. after 
obese individual have eaten [36]. Moreover, previous studies have 
shown that people reporting more sensory simulations of eating are 
more prone to anchor their consumption on the product units they 
see on the packaging. Hence, eating more after seeing a package 
with more product units displayed on package (e.g., four cookies vs. 
seven cookies) [4,37]. Thus, food porn appears prima facie to have 
a negative effect on food behavior by stimulating the desire for food 
consumption and by potentially setting a standard for food quantities, 
preference, and choices. However, food porn does not necessarily have 
to promote high-calorie food, it can also help consumers to regulate 
their consumption.

Multisensory mental imagery and satiety
If multisensory mental imagery can stimulate food craving, it may 

also produce satiety [38]. Indeed, satiety is driven both by an internal 
homeostatic signal indicating that physiological limits have been 
reached; and by a cognitive component linked to sensory adaptation 
and habituation [39,40]. Since simulation of consumption activates 
partially the same brain areas that are recruited during consumption, 
they can produce similar sensations, as the feelings of fullness after 
eating a large quantity of food [28,29,38,41]. For instance, when people 
are asked to imagine eating an M&M’s candy, and repeat this 30 times 
(versus just 3 times) subsequent consumption of these candies is 
significantly reduced because the desire to eat M&M’s decreased [41].

This effect can also happen implicitly, that is without having to 
ask individuals to actively imagine they are consuming food products 
[38]. Larson et al. have shown that viewing a sequence of 60 (vs. 20) 
pictures of food on a screen decreases people’s enjoyment during 
consumption [39].  This effect has been confirmed at the cerebral level 
[42]: Toepel et al. demonstrated that viewing a portion judged as “too 
big” is associated with lesser activity in areas associated with attention 
and reward valuation (the inferior parietal lobule, superior temporal 
gyrus, and mid-posterior cingulate gyrus) compared to the sight of the 
portion judged as “ideal” [42].

This implicit effect of imagining eating a large quantity of food 
suggests that viewing food pictures on social media can have also 
positive effects on health behavior. Contrary to food advertisement on 
TV that are watched passively, people actively spend more and more 
time viewing food pictures and videos on digital media. For this reason, 
this active exposition to food pictures is more likely to stimulate 
multisensory mental imagery. Thus, by increasing the time and/or 
repeating food item presentation on social media, health prevention 
might produce satiety from visual images by activating a part of the 

Figure 1. Food porn on social media. 
Figure 1. Food porn on social media.
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brain areas (the inferior frontal operculum, the insula) compared to a 
control condition. Thus, we can expect that focusing people’s attention 
on appetizing healthy food pictures rather than unhealthy food pictures 
on social network might have positive effects on self-control and food 
choice.

Given that simulating food consumption from a first-person 
perspective increases mental representation about the taste and 
willingness to pay to get the food [35], sharing videos and pictures 
of healthy food on social media could help people to make healthy 
food choice. By contrast, imagining food consumption from a third-
person perspective (i.e., in which people see themselves embedded in 
an event, as if from an external point of view) has be shown to reduce 
food intake and willingness to pay [35]. Thus, using this perspective 
for unhealthy food in social media, could also help people to reduce 
their consumption of unhealthy food products. Moreover, food porn 
does not only promote junk food. For instance, Food Health on 
Twitter publishes appetizing pictures of healthy food and has more 
than 300k followers. Thus, health prevention would be well inspired by 

brain areas that are recruited during consumption, leading to reduce 
the food craving and consumption.

Multisensory mental imagery and food portion size
Imagining the multisensory experience of eating a large quantity of 

food can have positive effects on consumption regulation by reducing 
the portion size effect (eating more food from larger food portions 
than smaller food portions) [43]. Petit et al. [43] reduced the portion 
size effect, by asking participants to imagine the sensory experience of 
eating the entire portion of food explicitly before selecting food inside 
a portion. The participants in this condition did not change their food 
selection according to the size of the portion (smaller vs. larger). By 
contrast, those participants in the control condition selected more food 
in the larger food portion than in the smaller food portion. These results 
suggest that imagining the experience of eating the whole portion 
might lead people to adjust their food intake behavior as a function of 
their hunger rather than food portion norms. 

Simulating the multisensory experience can also enhance 
enjoyment and willingness to pay for a smaller portion of food [25]. In 
this study, participants were asked to vividly imagine the multisensory 
experience of eating three unhealthy food products prior to choosing a 
portion size of another unhealthy food. Cornil and Chandon found that 
the multisensory mental imagery led people to choose smaller portions 
and expected more pleasure from these portions. Thus, multisensory 
mental imagery of food consumption can turn to be an effective way for 
consumers to control their food intake more easily, without reducing 
their enjoyment. It would be interesting to test whether sending a video 
promoting the multisensory experience of eating an appetizing food to 
consumers before they eat, could lead them to enjoy it more and reduce 
their consumption. 

Multisensory mental imagery and healthy food choices
A recent meta-analysis showed that obese individuals present more 

activation in gustatory and reward-related brain areas when they see 
appetizing food pictures (of high calorie food), than lean individuals 
[36]. These results suggest that people with higher BMI may have more 
reenactment of their past consumption experiences and expect more 
enjoyment from the consumption when they see food pictures and 
videos in digital environments. Moreover, when they have to inhibit 
urges to eat food, compared to lean individuals, obese people have 
significantly less activity in self-control-related brain areas (i.e. the left 
dorsolateral prefrontal cortex, DLPFC) and in the orbitofrontal cortex, 
a reward-related brain area [44]. Significantly, lower activity in the left 
DLPFC was found compared to non-obese individuals in response to 
viewing food pictures [45]. These studies suggest that when people see 
food pictures on Instagram, their desire for food may be exacerbated, 
their capacity of self-control reduced, leading them to succumb more 
easily to the temptation of consuming it. 

However, a functional neuroimaging study investigated whether 
imagining the multisensory pleasure of eating healthy food could 
modulate activity in brain networks used to exercise self-control, and 
whether it increases healthy food choices amongst people with high 
BMI compared to lower BMI ones [46]. In this context individuals 
with a higher BMI had more activity in self-control (the inferior frontal 
gyrus), gustatory (the insula), and reward-related (the orbitofrontal 
cortex) brain areas during food choices, as compared to a control 
condition. They also made healthier food choices. By contrast, when 
their attention was drawn to the health benefits, individuals with 
a higher BMI exhibited less activity in gustatory and reward-related 

Figure 2. Healthy food porn on social media.

 

Figure 3. Multisensory mental imagery and digital environment. Scentee and Hana 
yakiniku Set [50].
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the new food-related trendsto promote the pleasure of eating healthy 
food on social media from a first-person perspective, leading to create 
a “healthy food porn” (Figure 2) [47].

Multisensory mental imagery and digital environments
Digital technologies has revolutionized how consumers 

communicate to each other, how they get information, and purchase 
products/services. In the context of food behavior, these technologies 
might be used to stimulate the multisensory mental imagery of food 
consumption [48], to create more enjoyment for healthy food and/or 
smaller food portions.

To stimulate the appetite for healthy food products, some new 
technologies have the potential to be game-changers. For instance, 
Scentee is a new olfactory display device that is connected to a mobile 
phone and vaporizes a scented solution stored inside [49]. This 
device works with an application (Hana yakiniku Set) to provide a 
multisensory enriched eating experience (visual, sound and smell) [50]. 
People can select “Short Ribs” on the app and will then see its picture, 
smell its odor, and hear the sound of the ribs when being grilled on a 
barbecue to create a more flavorful experience (Figure 3). Thus, this 
might be used to help people to follow a healthy meal plan.

Similarly, Narumi, Nishizaka, Kajinami, Tanikawa, and Hirose [51] 
created an Augmented Reality (AR) device called “MetaCookie+”, to 
produce taste illusions by overlaying visual and olfactory information 
onto a real food product (Figure 4). In a study using this AR device, 
participants evaluated differently the taste of a same plain cookie 
by virtually changing its appearance and smell (e.g. chocolate, 
strawberry). It is therefore possible to imagine changing the aesthetic 
appearance and the flavor of healthy food, making the food experience 
a more pleasant one [15]. In another study, Narumi et al. [52] used 
a similar AR device to create a larger food size illusion during eating 
(Figure 5). By using this system, people imagined to eat a larger food 
portion than the real one, leading to reduce the consumption. Thus, 
in digital environments, AR device scan be used to stimulate the 
multisensory mental imagery of eating a large amount of food to 
produce satiety.

New technological evolutions also suggest that in the near future, 
it will be possible to create gustatory illusions by digital stimulation 
on the surface of the tongue [53-55]. Ranasinghe et al. [53] developed 
a system that creates taste sensations (e.g. sourness, sweetness, 
bitterness, saltiness) through electrical and thermal stimulation of 
the tongue (Figure 5). Such devices could be embedded in a spoon 
or a fork to simulate taste sensation during eating and therefore 
contribute to reducing the amount of salt or sugar used when cooking. 
It might be interesting to test whether these kinds of technology can 
be used to produce satiety, as multisensory mental simulation of food 
consumption does, by repeated digital taste stimulations on the surface 
of the tongue.

Conclusions
In the fight against obesity, it is particularly important to consider 

the recent evolution in food behavior. People spend less time eating 
and are less focused on the amount of food inside their ready-
meals portions. This  leads them to automatically eat more in larger 
portions than in smaller ones. In addition, people seem to give more 
importance on the expected pleasure they are going to experience when 
consuming food as suggested by the incredible number of food-related 
content shared on social media. People publish, share, and comment 
on pictures of appetizing foods, leading to an increase of their food 
craving and consumption. However, as suggested in this article, food 
porn could also have a positive impact on healthy food consumption. 
It can be used to simulate the consumption of a large quantity of food 

 

Figure 4. Augmented Reality (AR) device- MetaCookie+. MetaCookie+ adapted from 
Narumi et al. [51].

Figure 5. AR device to create a larger food size illusion during eating. Food-volume 
augmented realty adapted from Narumi et al. [52].

 

Figure 6. A system to simulate taste sensations through electrical and thermal stimulation 
on the tongue. Digital taste interface used in Ranasinghe et al. [54].
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to produce satiety, or make more enjoyable healthy food choices to 
facilitate self-control. Crowd sourced digital cooking publications and 
communities (such as FeedFeed.info and its almost 700k followers on 
Instagram) curate content from kitchens around the world and should 
serve as inspiration for public authorities who want to impact the food 
behavior of people and promote healthier lifestyles [47].

Finally, recent developments in new technologies suggest that 
food social networks will not be limited to visual stimulation in the 
future. It might very well include smell and taste stimulations. We 
have tried to highlight that this technological evolution and its 
behavioral consequences could benefit the regulation of food intake 
and, by extension, the fight against obesity. A multiple stakeholder 
approach involving collaborative efforts of policy makers, nutritionists, 
academics, consumers associations and the industry will allow 
leveraging digital platforms and environments to promote healthy food 
behaviors and improve people’s health and wellbeing [56].
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