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Abstract

Over the last decades, eating episodes in addition to the three daily main meals have been observed worldwide; the prevalence of these “snacking” 
episodes raises health questions that mindful eating may contribute to answering. The goal of the symposium entitled “Mindful eating applied to snacking: 
a promising behavioral approach supported by research” was to introduce, for the first time in a scientific congress, the emerging science related to mindful 
eating and to evaluate its application to snacking occasions. It was held at the 21st International Congress of Nutrition (IUNS), which took place in Buenos 
Aires from October 15-20, 2017. Three primary topics were presented: 1) the definition of snacking and its role in dietary quality in adults; 2) the value of 
eating mindfully as an emerging concept, in relation to snacking occasions; 3) a detailed approach to mindful eating from theoretical principles to applications. 
Promoting mindful eating is a relatively new ‘third-wave’ cognitive-behavioral approach that enhances individuals’ awareness of, and attention to, physiological 
hunger and satiety, eating enjoyment, portion size and nutritional health when eating or when making food choices. Encouraging results have been obtained 
in obese individuals. Applied to snacking, mindful eating may help individuals’ better control food intake, and help orient their choices without compromising 
pleasure while eating. This symposium was organized by Mondelez International R&D.
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INTRODUCTION
Over the last decades, extensive increase in food availability 

and convenience has led to significant changes in eating behaviors. 
Available snack foods are not only convenient, but also highly 
palatable and affordable. This contributes to the increase in the 
number of eating episodes in addition to the three daily main 
meals, known as “snacking” episodes [1,2]. Scientific research 
has investigated the reasons and consequences associated 
with this change in eating patterns and has focused on factors 
such as nutritional quality of snack foods and their hedonic 
characteristics [2-7]. Snacking episodes can be influenced by 
physiological needs, but also by sensory, affective, and social 
factors. While snacking is often associated with unhealthy eating 
and overeating, research on mindfulness has attempted to study 

whether and how mindful eating can be applied to snacking, and 
to develop appropriate behavioral interventions [8]. 

The goal of the symposium entitled “Mindful eating applied 
to snacking: a promising behavioral approach supported by 
research” was to introduce the emerging science related to 
mindful eating and to evaluate it when applied to snacking 
occasions. Three experts in the fields of nutrition and eating 
behavior, food marketing, and psychology were invited to 
provide in-depth complementary approaches on these latest 
scientific advances. The session started by defining snacking and 
its role in diet quality. Then, in relation to snacking occasions, the 
value of eating mindfully was addressed as an emerging concept, 
including how some external cues may help consumers snack 
more mindfully. Finally, a detailed approach to mindful eating 
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was presented from theoretical principles to applications. The 
symposium, which was chaired by Dr. Jean Kristeller, ended 
with a general discussion involving representatives from both 
academia and industry. The symposium was held during the 21st 
International Congress of Nutrition (IUNS), which took place in 
Buenos Aires from October 15 to 20, 2017, and was organized by 
Mondelez International R&D.

PRESENTATION SUMMARIES

Snacking in different parts of the world: a marker of 
dietary anarchy or a useful contributor to diet quality 
and weight control?

Dr France Bellisle, Nutri Psy Consult, France

The intake of foods and beverages in humans, as well as 
in other animals, is a patterned activity. It occurs in several 
ingestive episodes distributed over the waking hours. A number 
of ingestive events of variable size occur daily, separated by 
intervals of variable duration [3]. Experimental science has 
established that the pattern of eating episodes, the distribution 
of a number of eating events over time, is one crucial aspect 
of the adaptation of energy intake to bodily energy needs, and 
therefore of the control of body weight. At the time of ingestion, 
sensory factors interact with internal signals of hunger and 
satiation to determine the size of the ingestive event. After the 
end of ingestion, a cascade of satiety factors delays the return of 
hunger and determines the duration of the interval between two 
successive events. [9].

In human consumers, however, the action of these basic 
biological mechanisms is complicated by the demands of social 
life. In developed societies, a plethora of convenient foods are 
available at all times. Societies have developed a number of rules 
determining the time and number of daily eating events, generally 
called meals, while allowing access to foods and beverages at 
other times, in eating responses that are often referred to as 
“snacks” [3]. In the context of the worldwide epidemic of obesity 
and nutrition-related diseases, the relative contribution of meals 
(culturally-defined main daily eating events) and snacks (other 
eating occasions outside of “meals”) to healthy nutrition or to 
overeating and poor food choices has been broadly discussed in 
the scientific literature.

One very influential expert on eating and nutrition, Professor 
David Booth, expressed the view that a “growing trend” for 
“grazing”, rather than the traditional pattern of “three proper 
meals a day”, is a major factor in the etiology of obesity” [10]. 
His view is not universally shared, however. Actually, the 
abundant scientific literature discussing snacking presents a 
highly complex picture. Some studies show how eating outside of 
main meals facilitates the adjustment of energy intake to energy 
needs and diversifies nutrient sources by including in the diet a 
variety of foods that are not part of the usual meal composition 
[11]. Other reports, however, highlight that the rising number of 
eating occasions between traditional meals increases the overall 
energy intake and the intake of foods and beverages of poor 
dietary quality, for example [12].

It has been observed that snacking, defined as eating at 
other times than traditional “main” meals, is very common in 

individuals of all ages and different cultures. Snacking occurs at 
different times of day (and night) in different areas of the world, 
and there are also cultural differences in size, daily number and 
food composition of snacks. In the USA, the NHANES surveys have 
assessed the eating patterns of children and adults. A follow-up 
survey of snacking behavior between 1971 and 2010 established 
that, while the intake of three meals a day has become less frequent 
over time, snacking behavior has increased up to 2.3 snacks a 
day or more, representing about 23% of daily energy intake [2]. 
According to the authors, “the study demonstrated that adults in 
the US eat around the clock”. In European countries snacking also 
occurs but with important differences. In France, the recent INCA 
3 [13] nationally representative survey confirmed that a large 
majority of adults and children do consume three meals a day. 
The daily number of ingestive events suggests that between 3 and 
4 snacks are also ingested, representing 9% of the daily energy in 
adults and 16% in children. In Scandinavian countries [14], the 
daily pattern of intake shows that while traditional meals remain, 
snacking occurs at all times of day. In some individuals it can 
represent over 50% of the daily energy intake. In Latin America, 
snacking activity has also been investigated. In Mexico and Brazil, 
over 73% of the population report snacking on average 1.6 times 
a day, contributing over 20% of the total daily energy intake 
[15,16]. The China Health and Nutrition Survey of over 45,000 
respondents showed that snacking increased between 1991 and 
2009, taking place mainly in the evening, and now represents 
12.3% of the daily energy intake [1].

The contribution of snacking to daily energy intake is likely 
to critically affect body weight control. The scientific literature, 
however, is inconsistent. From the 1960’s reports have appeared 
showing a lower body adiposity associated with frequent 
ingestive episodes [17]. These early works were questioned on 
the basis of a suspected bias due to under-declaration of intake 
among heavier respondents. In subsequent years, however, 
their conclusions were confirmed both in adults and in children. 
In American adults, for example, the SEASONS study, a large 
prospective study of variation in food intake across various time 
periods, showed a lower risk of obesity in participants having 
four or more eating episodes per day versus three or fewer [18].

By contrast, NHANES cross-sectional surveys carried out 
between 2003-2012 show the frequency of eating to be positively 
associated with overall overweight/obesity (BMI > 25 kg/m²) 
and with central obesity (waist circumference > 102 cm) [12]. 
Both sides of this apparent contradiction are reported in British 
adults in a study by [19] showing snacking frequency to be 
associated with lower adiposity in normal weight individuals 
but with higher adiposity in obese persons. This last study also 
suggests that the direction of the association could be critically 
dependent on the types of snack food options.

The contribution of snacking to the quality of the diet is also of 
substantial scientific controversy. Snacking has been repeatedly 
shown to increase daily intakes of fruits, whole grains, and fiber 
[20-23], and of several micro-nutrients, such as iron, calcium, 
vitamin C, riboflavin [20,24]. These observations contrast with 
numerous others describing the poor food choices ingested at 
snack times [13,23,25]. In France, Switzerland, and the USA, 
frequent snack options are high-sugar, high-fat, high-salt foods, 
plus the potential intake of alcohol in adults.
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How can these widely opposing observations be reconciled? 
A few hypotheses have been proposed to differentiate between 
healthy, beneficial snacking versus unhealthy snacking. As 
observed in several of the studies cited above, the choice of 
foods and drinks ingested as snacks is of major importance. The 
regularity of the daily eating events, and of snacks, can be another 
critical dimension. Regular, predictable eating events, whether 
one calls them meals or snacks, are preceded by a small decline 
of glycemia that acts as a hunger signal [26], while unpredictable, 
irregular ones are more likely to be triggered by external stimuli 
in the absence of the metabolic conditions associated with need. 
Experimental studies have shown that eating in the absence of 
physiological hunger (in a state of post-ingestive hyperglycemia) 
induces poor compensation for the energy ingested and therefore 
leads to overeating [27]. When snacks are regular and predictable, 
they are integrated in the daily pattern of physiological/
behavioral events; they are triggered by a metabolic hunger 
signal and exert positive effects on satiety mechanisms, post-
intake insulin profiles and thermogenesis [28]. For snacks as 
well as meals, the total energy intake and satiety are affected by 
cognitive factors, such as the attention paid to the act of eating 
[29]. For example, watching television at the time of eating often 
increases the amount eaten, whereas memory of previous eating 
occasions decreases it [30]. 

These various influences have been recently integrated 
into the recommendations proposed by the American Heart 
Association in 2017. They issued a statement acknowledging 
that irregular eating patterns appear less favorable for the 
maintenance of body weight and optimal cardio-metabolic health, 
and that a more intentional approach to eating that focuses on the 
timing and frequency of meals and snacks could be the basis for 
a healthier lifestyle. In addition, it is acknowledged that adding 
eating episodes in the daily diet can be used to introduce a wider 
variety of healthful food options [31]. 

In conclusion, the scientific literature reveals that snacking 
is widely prevalent in all parts of the world. It can be viewed as 
both healthy and unhealthy depending of a number of factors 
that are progressively being identified. Healthy snacking seems 
to be characterized by regularity, predictability, good quality 
food options, and attention brought to the act of eating.

How mindfulness can benefit snacking

Dr Yann Cornil, University of British Columbia, Canada

As presented in the previous section, there has been a growing 
trend for snacking among children and adults over the past forty 
years. One of the reasons why a habit of snacking represents a 
challenge for energy balance and body weight control is the 
mode of consumption of snacks, which tends to differ from that 
of other foods. Indeed, consumers often snack while watching 
TV or performing attention-grabbing activities; thus people are 
often mindless (that is, inattentive or distracted) while snacking. 
A large body of research shows that distraction increases both 
immediate and later food intake due to a lack of awareness of 
the sensory signals that lead to satiety [32]. Conversely, eating 
mindfully, that is, eating while cultivating the awareness of and 
the attention to sensory signals [33,34], has been identified as a 
promising solution to better control of food intake. Behavioral 

research has pointed at simple solutions and brief interventions 
designed to promote mindful snacking. We consider two broad 
categories of such solutions: those that aim to increase attention 
to, and perception of, food portion sizes, and those designed to 
cultivate awareness of sensory enjoyment.

Substantial research has focused on solutions designed to 
make consumers more mindful about portion sizes. Indeed, 
portion sizes have increased dramatically over the past forty 
years, in parallel with the habit of snacking, and consumers often 
fail to realize how large portions are [35,36]. The size labels used 
for snacks (such as “small”, “regular” or “large”) may impact 
choices because of their normative influence [37], but in practice 
these labels mask large discrepancies in that a “large” size from 
one brand may be called “regular” or “small” from another brand. 
This problem is compounded by the portion size effect: on average, 
doubling the portion size of a food increases consumption by 35% 
without increasing feelings of satiety [38]. This is because satiety 
is only marginally influenced by the actual quantity of energy 
being ingested, and is largely driven by a vast array of cognitive 
factors, including consumption norms, monitoring of eating, and 
visual perception of food quantity [39]. In sum, people satiate 
(end an eating episode) based on their perceived consumption, 
rather than based on their actual consumption. Hence, “mindful” 
snacking relies on improving awareness and evaluation of food 
quantities, in order to align perceived and actual consumption. In 
line with this idea, studies have shown that visual cues indicating 
what has already been eaten, such as when the shells of eaten 
pistachio nuts or the wrappers of eaten candies remain visible, 
lead to faster satiation and to improved control of food intake 
[40,41]. Making portion sizes more salient also help consumers 
better monitor their consumption. In an experiment by Geier and 
colleagues [42], participants ate from tubes of potato chips while 
watching a video; one group of participants received identical 
chips, while another group received chips that had a red chip 
inserted at regular intervals. The latter group ate approximately 
50% less, because the red chips served as segmentation cues, 
which helped participants’ better estimate how much they had 
eaten. Chandon and Ordabayeva [43], proposed another method: 
for “supersized” portions of snacks, rather than increasing the 
three dimensions of the food packaging (i.e., height, width, and 
depth), it is preferable to increase only one dimension (e.g., 
only height). This simple guideline largely improves the visual 
estimation of portion sizes, and makes consumers choose more 
reasonable portions. 

Research suggests that mindful snacking also relies on 
increased attention to the sensory enjoyment of eating. A focus 
on sensory enjoyment is associated with a lower occurrence 
of impulse-based and mindless snacking episodes, ultimately 
leading to reducing calorie intake [44]. This is in large part 
because a higher sensory focus increases awareness of and 
responsiveness to physiological satiation cues, in particular to 
sensory-specific satiety, which predicts that the first few bites 
of a food are the most pleasurable, with pleasure declining with 
each subsequent bite [45]. Hence, several cross-cultural studies 
have found that portion sizes and obesity rates tend to be lower 
in food cultures with a strong emphasis on sensory pleasures, like 
France or Japan [46]. One possible explanation is that individuals 
who value the sensory and aesthetic dimensions of foods tend 
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to pay less attention to external signals of satiation (e.g., when 
the plate is empty, when the television program is over), and 
more attention to internal signals of decreased enjoyment and 
fullness [47,48]. Similarly, several experiments have shown 
that inviting consumers to focus on the sensory qualities of 
their snack promotes satiation during the eating episode, but 
also leads to reduced food intake later on because a sensory 
focus also improves the formation of eating memories [49,50]. 
Finally, a sensory focus can also help consumers better plan 
their snacking consumption ahead. In an experiment, Cornil and 
Chandon [51], asked a group of participants to vividly imagining 
the sensory enjoyment of a snack food (taste, smell, texture) 
prior to choosing a portion size of chocolate cake. Compared 
to a control group, these participants tended to choose smaller 
portion sizes. As shown on Figure 1, this choice was driven by 
the fact that the sensory imagery intervention led participants to 
anticipate more pleasure from the smaller portions (but not from 
the larger portions) of cake, compared to the control group. In 
other words, sensory imagery helped them better anticipate the 
effects of sensory-specific satiety.

It should be noted that the solutions and interventions 
described above have only been tested for short-term food 
consumption. The next section demonstrates that mindfulness 
can be trained and can have long-term benefits. 

Eating mindfully as a sustainable healthy behavior: 
Theory and evidence

Dr. Jean Kristeller, Indiana State University, USA

Mindful eating is a unique way of relating to the many food 
choices we face every day. Our minds and our bodies can provide 
us much wisdom, not only in regard to eating in a more healthy 
and flexible way, without dieting, but also to enjoy our food more 
– not less. Although snacking is often identified as an undesirable 
aspect of food intake, the evidence, as reviewed above by Bellisle, 
suggests that regular meals can be supplemented by snacks 
within healthy parameters, particularly in regard to quantity, but 
also related to quality of foods chosen. One of the challenges of 
highly restrictive diet programs, which generally curtail virtually 
all higher caloric snacks, is that little or no awareness is developed 
regarding how to eat such foods in a more limited, balanced and 

sustainable way. Learning to eat mindfully can help people better 
self-regulate their intake, retraining a flexible, more satisfying 
relationship to eating and food. 

As the research summarized above by Cornil has shown, 
mindless snacking can be reduced by bringing individuals’ 
attention to two qualities related to food: making serving sizes 
more salient, and heightening awareness of taste experience. 
Even in experimental contexts, people can become more 
‘mindful’ of their choices, thereby reducing the quantity eaten. 
Such approaches are also clinically applicable, and have been 
integrated into mindfulness-based treatment programs for 
weight management, for individuals with type II diabetes, and for 
addressing the habitual compulsive overeating patterns present 
in individuals with binge eating disorder, the most common 
eating disorder [52-55].

First, what do we mean by ‘mindfulness’? Jon Kabat-Zinn, 
who developed the widely taught Mindfulness-Based Stress 
Reduction (MBSR) program [56,57], defines mindfulness as 
“….moment to moment non-judgmental awareness cultivated 
by paying attention.” Why is mindfulness so powerful? Non-
judgment means suspending, for a moment, years of conditioning, 
by engaging awareness, rather than just reacting mindlessly and 
habitually. Research has shown that people make between 200-
300 decisions per day about what they eat [58]. Most of these, 
whether clearing your plate at a meal or grabbing a snack, are 
highly conditioned, occurring with little reflective consideration 
or awareness. As the research reviewed above by Dr. Cornil 
shows, even a few minutes of mindfulness training can lead an 
individual to be less reactive to common eating triggers, thereby 
eating healthier amounts. 

Mindfulness-Based Eating Awareness Training (MB-EAT), 
a 12-week group program, teaches people with significant 
compulsive eating and weight problems how to use mindfulness 
to guide their eating experiences in wiser and healthier ways 
[53,54]. MB-EAT was developed over the years to link the rich 
experimental literature on eating behavior [59-63] with the 
principles and practices put forth by Kabat-Zinn in the MBSR 
program. MB-EAT also draws on cognitive-behavioral therapy, and 
can be considered an example of ‘third-wave’ CBT interventions 
[64]. MB-EAT helps people engage two types of ‘wiser’ eating. 
‘Inner wisdom’ entails being more mindful of experiences such as 
physical hunger, taste, and fullness; thoughts and feelings about 
food; habitual responses to social pressures to eat; and to other 
common external triggers, such as the presence of food. ‘Outer 
wisdom’ entails mindfully using nutritional information, such as 
caloric and nutritional value of food options, to meet health and 
weight management needs. While attending to these aspects of 
food choice may seem obvious, many individuals with weight 
and/or compulsive eating issues acknowledge feeling so anxious 
or overwhelmed by such information that they ignore it entirely. 
The term ‘wisdom’ captures the focus of MB-EAT on flexibility and 
self-empowerment, while disengaging from long-standing habits; 
this is in contrast to rigidly imposed diets, which separate people 
even further from becoming more aware of their own experience. 
Heightening awareness of taste satisfaction and taste satiety 
(sensory-specific satiety) is a core element of “inner” wisdom 
[65,66]. Eating awareness exercises occur throughout the MB-
EAT program, including snack foods such as chocolate, corn chips, 
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cookies, and participants’ preferred snack foods. Rather than 
forbidding such foods, which often results in rebound overeating, 
the intention is to help people learn to obtain maximal pleasure 
from smaller, rather than larger, quantities. Healthier foods are 
also presented as important alternatives, but again, in a balanced 
rather than exclusive way. 

Initial pilot research enrolling women (BMI≥30) with Binge 
Eating Disorder (BED) showed marked decreases in binge eating 
frequency, correlated with amount of mindfulness practice [67]. 
Based on these results, the first randomized clinical trial (RCT) 
funded by NIH compared MB-EAT to a Psycho-Educational-
CBT-based program (PECB) and to a wait-list control, again 
among obese individuals with binge eating disorder. At 4-month 
follow-up, 95% in the MB-EAT group no longer met criteria 
for BED vs. 76% of the PECB group, and remaining binges in 
the MB-EAT group were significantly smaller. Improvement in 
bingeing again correlated with amount of mindfulness practice. 
Although average weight loss was minimal, those who lost more 
weight also reported more mindfulness practice (r = -.33) [8,55]. 
A subsequent NIH-funded RCT augmented the ‘outer wisdom’ 
components, with a focus on sustainable caloric reduction, 
enrolling individuals both with and without BED, but at higher 
weight (BMI ≥ 35). Improvement in eating patterns occurred 
that was highly comparable to that found in the previous 
studies, regardless of BED status, along with more consistent 
weight loss (Kristeller, unpublished work). Another NIH-funded 
RCT, enrolling individuals with BMI≥30, without BED, found 
significantly greater weight loss at 1-year follow-up for the MB-
EAT-based intervention compared to an active control group, 
along with significantly improved eating patterns, emotional 
regulation and fasting glucose [52]. 

The results to date suggests that individuals can bring 
compulsive overeating under control, improve emotional 
regulation related to eating, and decrease weight, and that 
improvement across a range of variables is associated directly 
with amount of mindfulness practice. Mindful eating can, 
therefore, help individuals create a more balanced, sustainable, 
yet flexible relationship to eating and food. 

DISCUSSION
The forum session addressed the value of mindful eating 

applied to snacking in adults. The two topics of mindful eating 
and snacking were discussed conjointly for the first time in 
a scientific congress. Eating outside of the three main meals 
of the day has been observed in all parts of the world, and 
may have increased in the last few decades. This development 
has dramatically increased the number of daily food choices 
each individual makes [58]. In this context, the brain plays a 
key role in the control of energy intake. Recent research in 
neuroscience brings a new view of the homeostatic and hedonic 
(non-homeostatic) neural circuities that control appetite and 
regulate body weight [68]. Functional neuroimaging research in 
humans combined with animal research has demonstrated that 
both hedonic and homeostatic systems have strong functional 
and anatomical interactions unifying homeostasis with reward 
systems, cognition and emotion [7]. In this context, decisions 
related to food choices during snacking are influenced by 
interrelated factors including external and internal cues. The 

results of these interactions may influence the quality of daily 
food intake and long term weight management. Indeed, satiation 
process and satiety feelings are clearly influenced by perceived 
experiences involving external parameters (labeling, portion 
size, sensorial properties, distraction…). Two widely spread 
habits are eating while distracted (for example, while watching 
TV or other screens), and eating in the absence of physiological 
hunger sensations. Both have been clearly associated with 
mindless eating behavior and may lead to overconsumption, 
short term energy imbalance, and sustained weight gain [69,70]. 
Thus, defining new behavioral approaches to help people develop 
healthier eating habits, including snacking, presents emerging 
challenges.

Mindfulness may help people better control food intake 
through several processes. When individuals are invited to focus 
on the sensory experience of the food they are eating, then they 
are more likely to detect satiety signals, leading to reduced food 
intake in the current eating episode. Sensory focus also reduces 
food intake in the subsequent eating episode because it helps 
people better remember what they have already eaten [71,72]. 
These opportunities to develop awareness of food intake have 
been integrated into comprehensive programs for developing 
mindful eating. This is a relatively new third-wave cognitive-
behavioral approach that has provided encouraging results in 
obese subjects, and that aims to raise individuals’ awareness of, 
and attention to, physiological hunger, eating enjoyment, portion 
size and food healthiness when eating or when making food 
choices. 

Several studies have already documented that mindful eating 
programs can reduce eating disorders and improve emotional 
regulation related to eating [73]. Mindfulness practices have also 
been linked to weight loss in overweight and obese individuals 
[74]. These encouraging results need further confirmation. 
Applied to snacking, mindful eating may provide a valuable 
approach to helping individuals control food intake, and regulate 
their emotions without compromising pleasure when making 
food choices. These effects need to be further explored and 
confirmed by additional research. 

KEY MESSAGES
--Snacking, defined as eating between the three main meals, 

is a widespread eating habit worldwide. 

--As the number of daily eating occasions is increasing 
worldwide, some novel behavioral approaches may be applied to 
help people to better determine the quality and the quantity of 
their food choices.

--By enhancing the consumer’s focus on interoceptive and 
cognitive cues, mindful eating principles demonstrated their 
effectiveness in improving emotional regulation related to eating 
and decrease compulsive overeating

--Mindfulness principles can be applied to each snacking 
occasion to promote deliberate and conscious food choices that 
are likely to better meet individuals ‘needs. 
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