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Eating is complex, as is people’s relationship to food, which significantly impacts wellbeing and health. Mindful eating interventions
have been shown to be effective in addressing problematic eating, and mindful eating has also gained increasing interest as a research
topic in HCI, albeit with limited grounding in health research, so that we know little about how HCI work could be informed by
health research on mindful eating and its interventions. Such a theoretical foundation grounded in health research is crucial to ensure
the design of safe and effective mindful eating technologies and interventions. To address this gap, we present an analysis of health
research on mindful eating principles, measurement scales, and therapeutic interventions such as the MB-EAT program, which helped
us identify the main aspects of mindful eating. Then, we conducted a scoping review on technologies targeting these aspects, from
which we curated 16 design exemplars representing the breadth of these technologies and generated a new SmartPlate conceptual
design. Then, we designed the Mindful Eating Design Critique (MEDEC) cards and reported workshops with 36 mindful eating
practitioners who used the MEDEC cards to critique the set of design exemplars. Our main contributions include a solid theoretical
foundation grounded in health research for the design of mindful eating technologies, the MEDEC cards as a novel critique tool
consisting of 29 cards improved based on practitioners’ feedback, and a design framework to further support research and development

of mindful eating technologies.
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1 INTRODUCTION

Eating processes are both complex, satisfying a range of needs from basic ones of energy and nutrition, to those of
comfort and belonging, and also flexible, as people may ignore internal hunger signals by overeating or undereating,
especially in environments with increased availability of palatable food which is energy-dense and nutrient-poor [139].
As a result, mindless eating has become prevalent, particularly in Western contexts [18], contributing to an unhealthy
relationship to food and the epidemic of obesity and eating disorders (EDs) [145]. Mindless eating has been linked to
dysregulation of food intake and limited self-control, interoceptive awareness, or emotional regulation [139, 145].

To address these challenges, there has been increased health research indicating the role of mindful eating in reducing
problematic eating behaviors, increased quality of food intake [111, 162], and general wellbeing [126, 162]. Much such

research has also explored mindfulness-based interventions to support people who are overweight, those living with
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EDs, or diabetesl26 163. Among these, the Mindfulness-Based Eating Awareness Training (MB-EAT) program of
interventions stands out for its speci ¢ focus on mindful eating and its tailored approach to addressing disordered eating
patterns, making it particularly e ective for individuals struggling with issues like binge eating and emotional eating

[92 139 141 142 144 148. Despite the emerging HCI interest in mindful eating technologies, little is known about

how, or which aspects of mindful eating, have been considered for the design of these technologies. Part of such work
has been conducted in Human-Food Interaction (HFI) research, which focuses broadly on the interconnection between
the self and food 47] (p.4), with a strong focus on digital commensality for solo or shared me@lg 8 1964. An earlier

review of 270 HFI paperslP] used six lenses of food source, produce, track, eat, and speculate, showing the emphasis
on a technology-centric approach to HFI research focused on system functionalities, rather than a human-centric
approach focused on users' experience of technology. This emphasis appears consistent across all lenses, with the
exception of the eat lens, where previous work has focused mostly on sensory stimulation for taste perception. This
review does not highlight the HFI's work on healthy eating or mindful eating. Another review of HFI reseat@g|

echoed these six lenses by outlining four main themes of growing, cooking, eating, and disposal of food, as well as the
topics of healthy eating and mindful eating under the theme of eating. For healthy eating, the review identi ed mobile
apps for food journaling, smart tableware for monitoring food intake, and persuasive games. Authors also highlighted
users' challenge of disconnecting from screen-based interaction during meal times, and argued that mindful eating
technologies should be designed around this challenge, informed by a richer understanding of the interplay between
eating behavior and consumption of screen-based media.

A more recent review of HFI research focused particularly on eating experier@8shd highlighted the sensory,
emotional, cognitive, and social aspects of eating, as well as application domains. Their ndings showed emphasis on
augmenting sensory stimulation of taste and avor for more pleasurable experiences, and on healthy eating as the most
common application domain. The reviev8{] also showed that most research on healthy eating focused on supporting
eating more healthy food, less caloric-dense food, or eating the right way through persuasive, gami ed interfaces,
self-tracking, or smart tableware. Their ndings indicate that self-tracking technologies such as mobile apps aim to
support users' body awareness during eatir@[93 187, while AR/VR focused on users' awareness of digestion and
metabolization to foster slow chewing for good digestiohii]. The systematic review also showed that slow eating had
been targeted by smart tableware such as cutlery or cups to track the eating speed or eating rate to provide real-time
feedback, for instance, through tra c-light LEDs96 133 134 17Q. However, besides the emphasis on HFI research on
supporting healthy eating, bodily awareness, and slow eating, this review indicates a limited focus on technologies
explicitly designed for mindful eating.

As shown above, this emerging HFI work on eating experiences focuses mostly on healthy eating through di erent
types of technologies, most common being mobile apps, AR/VR, or smart tableware. Such research has also touched on
some aspects of mindful eating, such as slow chewing, slow eating rate, or small portions, while other aspects, such
as avoiding multitasking, have been less investigated. Moreover, such exploration has been fragmented, as aspects
such as the ones above were often explored in isolation, and with insu cient integration, while even less research
has explored how a given technology may support more than a few mindful eating aspects. Not least, the design of
such HFI technologies targeting only some aspects of mindful eating has been limitedly informed by health research
on mindful eating. We argue that such grounding is much needed and crucial to ensure the future design of safe and
e ective mindful eating technologies.

However, bridging the gap between theory and practice in design research is not tri¢iaEl, 188 219 given the
need to translate abstract theories into knowledge that can be easily understood by those involved in design, irrespective
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of their expertise, or stage of the design process. Such translational work has led to the exploration of intermediate-level
knowledge from translational resourced to bridging concepts $1] or strong concepts 106. Besides the exploration

of design knowledge for bridging the gap between theory and practice, HCI work has also focused on design tools for
bridging this gap, including tools such as personas, scenarios, toolkits, or design cards. Cards in particular o er speci c
bene ts as an e ective translational design tool that could communicate abstract concepts e ectively through text and
visual components [174, 177], being accessible and engaging [177].

For translational work in health domain, HCI research has focused for instance on translating acceptance theories
to generate the Technology Acceptance Toolkit (TAC) consisting of cards, personas and scenarios to support design
for long term acceptance of health technologiels7[], the translation of the principles of slow design to generate
cards for designing mindful use of everyday produc&g], or behavior change theories to develop Behavior Change
Design (BCD) cards to support the theoretical informed design of behavior change technoldg@sHowever, similar
translational work for the design of mindful eating technologies remains limited.

To address this gap, we took a three-pronged approach. First, we explored health research on mindful eating, including
mindful eating principles, scales, and the most e ective interventions, such as the MB-EAT program, to identify the
theoretically and empirically informed main aspects of mindful eating. These aspects, as bridging concepts, could
better underpin the design of mindful eating technologies. Second, we explored the current technologies targeting
these mindful eating aspects through a scoping review to identify di erent types of such technologies, their theoretical
underpinnings, development stages, stakeholders, and the speci c aspects targeted by di erent technologies. From
these, we curated a set of 16 design exemplars to represent the breadth of eight di erent types of technologies, which we
looked closely at in the third study. To achieve this, we have also developed MEDEC cards to communicate the bridging
concepts re ecting the main aspects of mindful eating, which we explored together with the design exemplars through
a study with 36 mindful eating practitioners. This study asked the experts to critique these design exemplars using the
MEDEC cards, and in particular, if, and how, the set of main mindful eating aspects has been properly accounted for
in the design of eight types of technologies: mobile apps, wearables, smart tableware, AR/VR, robots, conversational
agents, 3D food printing, and image analysis. Practitioners also provided feedback on the MEDEC cards themselves,
which we used to slightly revise the cards as the nal set. While the co-design of wellbeing and health technologies
could bene t from the involvement of various stakeholders, from end users or patients to designers or health experts,
the initial intended audience for the MEDEC cards is mindful eating experts, and future work will explore their value
for other stakeholders, such as designers and end users interested in these technologies. The cards have been developed
over several months of iterative design activities.

While a commonly accepted de nition of mindful eating is still awaited, our working de nition is the following:
mindful eating is present moment awareness of eating experiences through slowly savoring the food and non-judgmental
acceptance of these experient84 p29. Our work's overarching aim is to identify and address the conceptual
fragmentation of mindful eating research in HCI and beyond, by articulating the underlying main aspects of mindful
eating, and informing how these aspects can be represented to inform the design of future mindful eating technologies.
For this, we focused on the following research questions, each building on the previous one(s), while remaining
connected through the set of main aspects of mindful eating, which RQ1 identi es, RQ3 captures through MEDEC cards,
and RQ2 explores how such aspects are supported or hindered by di erent types of technologies targeting them. RQ3
also evaluates the MEDEC cards as a novel design critique tool for mindful eating technologies.

RQZ1: Which are the main mindful eating aspects informed by health research?
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RQ2: How have these main aspects of mindful eating been supported or hindered by existing technologies
targeting them?

RQ3: What is the value of the MEDEC cards as a tool to communicate and represent the mindful eating aspects
and to critique design exemplars of technologies targeting them?

Our contribution is threefold: (i) a solid theoretical foundation grounded in health research for the design of mindful
eating technologies, (i) MEDEC cards as a novel design tool for mindful eating technologies, and (iii) a design framework
for mindful eating technologies structured around three types of systems to direct, alter, and guide experience, and
three types of input: user-entered data, tracked movement, and tracked food. Note: The nal set of the MEDEC cards is
freely available to download in a digital version from the Appendix (Figures 7, 8, 9, and 10). Optionally, a professionally
produced printed deck can be ordered through the Mindful Eating Lab websie

2 HEALTH RESEARCH REVIEW: IDENTIFICATION OF MINDFUL EATING ASPECTS

Designing mindful eating technologies can bene t from a stronger theoretical underpinning, in which we review health
research on mindful eating and examine ve widely used scales and e ective interventions, such as MB-EAT.

2.1 Mindful Eating: Definitions and Principles

Despite growing interest, mindful eating lacks a universally accepted de nitid2,[76 199 20§, though its multifaceted

nature is widely acknowledged?36. For example, mindful eating was de ned as non-judgmental awareness of physical
and emotional sensations while eating or in a food-related environfidntvhile Nelson highlighted the importance

of the sensory aspects of the food, such as sight, smell, taste, texture, or sound, while being fully present by eating
slowly in a non-distracting environment, without multitaskingll84. Central to mindful eating is also tuning into the

body, and listening to internal bodily signals of hunger and satiety, while being aware of triggers for eating, including
thoughts and feelings, to prevent overeatingZ9. These de nitions include common aspects such as avoidance of
distraction, sensory awareness of food, body awareness of hunger and satiety, problematic relationship to food, and
non-judgmental attitude towards eating.

To organize these aspects, another useful lens to conceptualize mindful eating is through the mindfulness concept
itself [234, which can be applied to eating experience&g3[239. Thus, mindful eating would also align with the
two-factor mindfulness model involving (i) attention to the present moment, and (ii) non-judgmental accep2&hce [
This involves focusing on eating experienceklf, and approaching related thoughts and feelings without judgment
[73, particularly those linked to cravings435. Monroe's ve principles of mindful eating 177 further outline its
core dimensions: (i) savoring food through bodily awareness and without judgm@ati2Q 247, (ii) recognizing
hunger and satiety cues3p, 10Q, (iii) using external cues to support bodily awarened$f such as (iv) eating slowly
through smaller bites205 259, and (v) minimizing distractions while eatingd9. These core aspects aligned well with
those re ected in the de nitions of mindful eating, emphasizing also the importance of savoring food through sensory
awareness, and eating slowly through small bites.

2.2 Five Mindful Eating Scales: Overview and Analysis

To further explore the key aspects of mindful eating, we also draw from mindful eating measurement scales. A body of
research on mindful eating, aiming to operationalize the construct into its main dimensions, has focused on measurement

Lhttps://mindful-eating-lab.com
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scales. Over the last fteen years, ve such scales have been rigorously developed through similar approaches: a large
set of questions generated from mindful eating literature was included in surveys, completed by large samples of
participants, whose factor analysis led to the identi cation of main dimensions, facets, or aspects of mindful eating.
Most commonly used such scales, which also meet the psychometric properties of validity and reliability are: Mindful
Eating Questionnaire (MEQY[, Mindful Eating Scale (MES)L[LQ, Mindful Eating Behavior Questionnaire (MEBQ)
[257, Mindful Eating Inventory (MEI) 199, and Four Facet Mindful Eating Scale (FFaME3) fprie y described below.

The Mindful Eating Questionnaire (MEQY§ consists of 28 items re ecting ve dimensions: awareness (of food
sensations), emotional response (eating in response to negative emotions), external cues (eating in response to environ-
mental cues such as food adverts), distraction (focus on other activities while eating), and disinhibition (inability to
stop eating even when full). Further studies indicated its reliability and validity for all but the external cues subscale
[16. The MEQ was critiqued for its failure to capture a non-judgmental attitude, and for inclusion of the behavior
disinhibition subscale3. To address these limitations, Hulbert-Williams and colleagues developed the Mindful Eating
Scale (MES)1[1Q consisting of 28 items re ecting six dimensions: awareness (sensory awareness during eating),
acceptance (non-judgmental acceptance of eating experiences), non-reactivity (not reacting impulsively while eating),
act with awareness (full attention during eating), routine (degree of habitual/ mindless eating), and unstructured eating
(eating in inconsistent or unplanned ways). Authors provided initial validatidri] and further research supported
the reliability [16Q 161 and validity of all subscales but unstructured eating and routine eating orisf]l These two
latter subscales have been critiqued for capturing aspects beyond the scope of the mindfulness cordsir2@§[ To
address this issue, the following three scales were developed. The Mindful Eating Behavior Questionnaire (M&EBQ) [
includes 17 items within four subscales: focused eating, hunger, and satiety cues, eating with awareness, and eating
without distraction. The scale shows initial validity?2b] with further research indicating its reliability and validity,
albeit limited power for the distraction subscale [160].

Mindful Eating Inventory (MEI) 199, which consists of 30 items within seven subscales: awareness of senses while
eating, focused attention on eating, eating in response to awareness of fullness, awareness of eating triggers and
motives, non-reactive stance (not reacting impulsively to urges while eating), accepting and non-attached attitude
towards one's own eating experience, and interconnectedness (considering source and journey of food). Carriere and
colleagues critiqued the MEI scale for its limited focus on cravidd][and developed the fth scale: the FFaMES, for
which they reported initial validity and reliability B1]. This scale comprises 29 items within four subscales: internal
awareness, external awareness, nonreactance (the ability to maintain a mental distance from impulsive reactions to eat),
and non-judgment.

To summarize, although these mindful eating scales vary in numbers and combinations of aspects re ected in
their subscales, their speci ¢ items indicate six mindful eating aspects broadly consistent with those re ected in
mindful eating de nitions and mindful eating principles. The key additions provided by the scales include an attitude of
gratitude towards food and an emphasis on avoiding distractions to support focused attention on food. The latter is
particularly important, as it contrasts with previous arguments that mindful eating technologies should be designed to
accommodate screen-based media consumption during mindful eati#g.[From the identi ed six main mindful eating
aspects, two of these are re ected in the subscales of four scales: (i) avoidance of distractions and focused attention
on eating (MEQ Distraction, MES Act with awareness, MEBQ Eating with awareness, and Eating without distraction,
and MEI Focused attention); and (ii) savoring food through sensory awareness (MEQ Awareness, MES Awareness,
MEBQ Focused eating, and MES Awareness of senses while eating). Other three main aspects are re ected in the
subscales from three of the scales: (iii) body awareness of hunger and satiety (MEQ Disinhibition, MEBQ Hunger and
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satiety cues, MEI Eating in response to awareness of fullness), (iv) problematic relationship to food such as triggering
negative emotions and thoughts (MEQ Emotional response, MEI Awareness of eating triggers and motives, External
cues triggering eating, FFaMES Internal awareness, External awareness), and (v) non-judgmental attitude towards
eating (MES Acceptance, Non-reactivity, MEI Acceptive attitude, Non-reactive stance, Non-attached attitude), FFaMES
(Nonjudgment, Nonreactance). Finally, the last main aspect is re ected in only one scale: (vi) gratitude for food (MEI
Interconnectedness).

2.3 Mindful Eating Interventions

We now describe the three mindful eating interventions: MB-EAT4H, intuitive eating [239, and MEAL B5, which

are among the most studied and clinically applied ones, targeting problematic eating and/or eating disorders. These

mindful eating interventions draw from both mindfulness-based and mindfulness-informed approaches. The former

encompasses programs like mindfulness-based stress redu@®mof mindfulness-based cognitive therapg23,

while the latter includes therapies such as acceptance-based approaches [105], and dialectical behavior therapy [85].
Systematic reviews and meta-analyses highlighted the signi cant impact of mindfulness-based interventions on

improving eating behaviors and emotional wellbeing for individuals with obesity or overweight conditid@®]] as

well as increased awareness of internal cues and reduced binge eating across various weight cat@d&i&tudies

also show potential for long-term weight loss and wellbeing, particularly for those with obesity or EE# pnd

reduced binge and emotional eating11. Reviews also underscore the e ectiveness of mindfulness meditation in

reducing binge eating and emotional eating for people with ER&Y, and systematic reviews con rm signi cant

bene ts in emotional and binge eating for those impacted by problematic eating behaviors, both with and without

clinical diagnosesZ54. A scoping review by Carriere et al4P] focused on mindful eating interventions for people

with obesity, showing that formal interventions emphasizing attention to eating and a non-judgmental attitude are most

e ective for weight management and reducing problematic eating. However, the e ectiveness of these interventions can

be di cult to assess due to the integration of various components from di erent approach#3d. Mindfulness-based

interventions also show potential for those with limited self-control over behaviors like problematic eating [248], but

only a few are speci cally designed to target eating habits.

2.3.1 MB-EAT Program. The MB-EAT program of interventions, initially developed for people with binge eating
disorders (BED)J42 143 143, was further extended to support more broadly people living with obesity conditions
[141. Clinical trials demonstrate its e ectiveness in regulating eating for people living with BEDs and for those without
such a diagnosisgg 145 169. Theoretically informed by signi cant work on the role of mindfulness for self-regulation
[121, of interoceptive awareness in addressing dysregulation disordé832(Q, and of food intake regulation in
addressing obesity20q, the MB-EAT program supports self-regulation of eating behaviors, rather than imposing
dietary recommendations requiring e ortful self-control which challenges people with problematic eating [144].

The MB-EAT program integrates mindfulness meditatidil with guided eating meditations to cultivate inner
wisdom interoceptive awareness of bodily cues for hunger and satiety, enabling balanced responses to these signals and
avoiding under- or overeatingl44. It also emphasizes focused attention to prevent mindless eatirfj[ and sensory
experience of food, highlighting how taste intensity diminishes after a few bites due to habitua86ni44, fostering
mindful taste awareness and slow savoring of smaller portions. Slow eating, particularly through deliberate chewing
[171], has been linked to reduced intake rates, increased satiation, and decreased obesity risk [14, 101, 102, 184, 189].
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Table 1. Components of most common and e ective mindful eating interventions, namely Mindfulness-Based Eating Awareness
Training (MB-EAT), Intuitive Eating (IE), and Mindful Eating and Active Living (MEAL).

Interoceptive awareness also involves distinguishing physical hunger from emotional hunger triggered by stress,
anxiety, or boredom, which often leads to mindless eatiig4. The program addresses habitual thought patterns
around emotional eating, encouraging non-judgmental awareness of these thoughts and emotions, coupled with self-
compassion, to reduce impulsive respons#44 145. A non-judgmental attitude extends to body acceptandd4. In
addition to inner wisdom, MB-EAT promotes outer wisdom, equipping participants with knowledge about nutrition,
calorie balance, portion sizes, and healthy food options to support informed decision-making [142, 143].

2.3.2 Intuitive Eating (IE). IE is underpinned by ten principBtg[highlighted in Table 1. At its core, IE intervention
promotes a balanced relationship to food, the body, and physical activity, focusing on responding to natural hunger
and fullness cues without dietary restriction28§. It encourages eating for nourishment and satisfaction, addressing
emotions without food, respecting the body regardless of size, and engaging in physical activity for health and enjoyment
rather than weight loss239§. This intervention shares similarities with mindful eating. For example, Gast et&(} [
framed mindful eating as an |IE component emphasizing intrinsic eating and anti-dieting, while Framson &8al. [
positioned mindful eating as encompassing IE, extending beyond it with additional aspects of non-judgmental awareness
of physical and emotional sensations. Mathiel6f also highlights overlapping principles, as well as the inclusion

of meditation practices in mindful eating that are not shared by IE. Although research on IE interventions is still in
the early stages and primarily correlationa2, 36 149, initial ndings are encouraging. Current evidences indicate
consistent inverse associations between IE measures and indicators of poor psychological health, such as depression,
anxiety, and disordered eating [56, 124, 242, 248].

2.3.3 Mindful Eating and Active Living (MEAL). MEAL is another mindfulness-based intervention that includes MB-
EAT components, including taste awareness, relationship to food, and food choices to support healthier eating. Itis a
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family-based mindfulness intervention developed to address pediatric overweight and obesity while improving healthy
lifestyle habits via cooking classe39 (Table 1). The three-week program consists of weekly two-hour sessions focused
on cooking and education [24].

To summarize, while these three interventions: MB-EAT, IE, and MEAL share some princ§8sjr components
as shown in Table 1, they also di er in terms of their evaluated e ectivene8% P04. While several systematic reviews
[248 examined MB-EAT interventions for binged eating, EDs, obesity, and related behaviors showed positive impact
on reducing maladaptive behaviol g, and on managing emotional eatind 23, other interventions, such as IE2[j
and MEAL B5 have been less explored so that we have yet limited evidence of their e ectiveness. Therefore, MB-EAT
stands out due to its strong theoretical and empirical evidence of e ectiveness, which led us to prefer it as the main
intervention informing the design of the MEDEC cards. Thus, we identi ed that, except for gratitude for food, the
MB-EAT program also focuses on the remaining ve of the main aspects of mindful eating, as re ected also in the
mindful eating scales: avoidance of distractions and focused attention on eating, savoring food, body awareness of
hunger and satiety, relationship to food, and non-judgmental attitude towards eating. Moreover, the MB-EAT extends
the latter towards non-judgmental acceptance of one's body, while targeting also the aspect of slowly savoring food, as
re ected in mindful eating principles, and the new aspect of healthy eating.

To conclude, our theoretically-informed exploration draws from three main sources, and at each step, we extended
and revised the list of mindful eating aspects. Thus, from mindful eating de nitions and principles, we identi ed 5
initial aspects: avoidance of distraction, sensory awareness of food, body awareness of hunger and satiety, problematic
relationship to food, and non-judgmental attitude towards food. As we moved from de nitions to mindful eating
validated scales, we identi ed 6 aspects: avoidance of distractions and focused attention, savoring food through sensory
awareness, body awareness of hunger and satiety, problematic relationship to food, such as triggering negative emotions
and thoughts, non-judgmental attitude towards eating, and gratitude for food. Finally, from mindful eating interventions,

7 aspects emerged: avoidance of distractions and focused attention on eating, savoring food, body awareness of hunger
and satiety, relationship to food, non-judgmental attitude towards eating, hon-judgmental acceptance of one's body,
and healthy eating. We further integrated all these aspects by grouping small bites (bite size), chewing slowly (chewing
thoroughly), and a small portion size (modest portion size) under slowly savoring food , and the sensory aspects are
under savoring food . We also separated the non-judgmental acceptance of eating from the non-judgmental acceptance
of one's body. While most of the main aspects of mindful eating were identi ed across the three sources, a few were
unigue to one source, such as gratitude for food from scales and healthy eating from interventions.

3 SCOPING REVIEW: TECHNOLOGIES TARGETING MINDFUL EATING ASPECTS

Our review of health research led to the identi cation of the following main aspects of mindful eating: avoidance of
distractions and focused attention, savoring food through slow chewing and smaller bites, body awareness of hunger
and satiety, relationship to food, non-judgmental attitude, gratitude for food, and healthy eating. To better understand
the current design space of technologies targeting these main aspects of mindful eating, we conducted a scoping review
of 73 identi ed papers. Unlike traditional reviews that critically assess evidence, this approach o ers a comprehensive
overview of prior studies, making it ideal for initial exploration [175].
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Fig. 1. PRISMA diagram describes the three-stage process of identifying, screening, and selecting papers for the scoping review.

3.1 Identifying and Selecting Articles

The search was conducted sequentially on two databases, starting with the ACM&isociation for Computing
Machinery Digital Library), and followed by the search on the PubMed (Public Medlire#)d an updated search on the

ACM DL to ensure that the latest papers are also included. We selected the former as it 0 ers comprehensive coverage
of computing and information technology literature, being also the main database for HCI-related research and reviews
[59, and the latter to capture relevant interdisciplinary or health research not covered in ACM DL. We conducted
searches on these databases from July to September 2024, starting with the ACM DL, for which we used search terms to
identify mindful eating. Fig. 1 shows the PRISMA diagram of the three-stage process of identifying, screening, and
selecting the papers, together with the search terms.

2dl.acm.org
3pubmed.ncbi.nim.nih.gov
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From the 61 papers from ACM DL, we identi ed seven types of technologies targeting mindful eating: mobile apps,
wearables, smart tableware, AR/VR, robots, conversational agents, and 3D printing food (robots and conversational
agents were found through the second search on the ACM DL). Then, for PubMed, in addition to the previous search
terms on mindful eating aspects, we also used technology-related ones.

Inclusion/ exclusion criteria. From the initially identi ed 700 papers: in ACM DL (N=223), and subsequently in PubMed
(N=477), we excluded duplicates (N=322). During screening from each database set, we excluded articles not written
in English or without full-text access/ availability (N=65) (N=22 from ACM DL) and (N=43 from PubMed), or not
accessible due to technical issues) (N=12 from ACM DL) and (N=31 from PubMed). The remaining 270 articles (N=133
from ACM DL) and (N=137 from PubMEd) were screened for eligibility based on title and abstracts, excluding those
without peer review, or with short length such as magazine articles, awards, columns, commentaries, correspondences,
courses, doctoral consortia, editorials, keynotes, or opinion papers (N=32 from ACM DL) and (N=14 from PubMed). The
remaining papers (N=42 from ACM DL) and (N=109 from PubMed) were screened based on full text, and we further
excluded those that did not directly engage with mindful eating and/or healthy eating (N=24 from ACM DL) and (N=41
from PubMEd), or eating technologies (N=86) (N=18 from ACM DL) and (N=68 from PubMEd). This left 73 papers (N=61
from ACM DL) and (N=12 from PubMed) to be included in the analysis (all preceded by an asterisk in the reference list).
The outcomes of each step were carefully discussed by both authors to ensure consistent use of the criteria.

Coding process. Informed by our research questions, we iteratively developed the coding scheme, which consists of
six main codes: technology type, theoretical underpinning, technology development stage, stakeholders, and mindful
eating aspects (Table 2). Similar main codes (except for the latter) have been used in previous HCI rédj@&ad p43.

For technology code, the subcodes include the seven types of technologies and their combinations as identi ed through
the ACM DL papers: mobile apps, smart tableware, wearables, AR/VR, 3D printing food, robots, and conversational
agents, as well as an additional technology identi ed from the PubMed papers: image analysis.

For mindful eating aspects, we used deductively generated codes from mindful eating principles, scales, and inter-
ventions reviewed in Section 2, which also supported the identi cation of the main aspects of mindful eating. These
codes included: avoidance of distraction&[11Q 12Q 159 199 251, sensory awareness of food through savoring
food [30, 73 11Q 144 199 251, slowly savoring through slow chewing or small bited 71, body awareness of hunger
and satiety 144 199 251, awareness of emotional eating re ecting relationship to foo#tl] 73 144 199 233, non-
judgmental attitude towards eating, and one's bod§0{11Q 12Q 144 145 199 201, gratitude for food [L2Q 199, and
healthy eating 142 143. The subcodes within each main code were also iteratively revised, following the second
author's independent coding of ten papers. This process helped clarify the de nitions of a small subset of codes.

3.2 Scoping Review Findings

We now present the scoping review ndings focusing on technology type, their theoretical underpinnings, development
stage, and stakeholders, followed by speci ¢ mindful eating aspects targeted by these technologies (Table 2).
Technologies. Findings indicate various types of technologies targeting mindful eating aspects most common ones
being mobile apps5 91, 159, wearables 189, smart tableware 129, and AR/VR [L8], followed by robots [/§,
conversational agentslP4 195 223, image analysis117, and 3D-printing food paired with mobile applj4g, as well
as other integrated technologies such as mobile app with smart tablew&28 [L34, or mobile app with wearable133.
Theoretical underpinnings. With regard to theoretical underpinning, ndings indicate that less than 15% of papers
provide de nitions for mindful eating, and that less than 4% provide mention theories in their related work such as
motivational interviewing [223, behavioral theory 176 183, or the ve-color diet theory [37], which these are used to
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inform the design of technologies. Findings also indicate a small number of 6 papers which leveraged interventions such
as those for mindfulness9[L, 65 153, MB-EAT [185 194, or intuitive eating [22§ to inform the design of technologies

for mindful eating. In contrast, the majority of papers (over 84%) do not de ne mindful eating, nor do not mention
theories or relevant interventions to inform their technology design.

Development stage. With respect to development stage, ndings indicate that most papers focus on technology
evaluation, with most of them (over 80%) presenting research prototypes evaluated in the lab (43%) and in the wild (17%).
Such evaluation commonly includes measures such as behavioral ones, i.e., slow eating, or portion size. Many papers
(over 70%) also focus on design of technologies, including requirements gathering studiesZ1, 7104 183193 224,
or design workshops (2.7%) [130, 137].

Stakeholders. Most of the reviewed research was conducted with non-clinical populations to either design or evaluate
such technologies (over 60%), less so with clinical populations (26%). We noticed the small but growing body of work
focusing on clinical conditions such as mobile apps for ERY pr robot-assisted feeding systems for people living
with motor impairments to support their slow eatingl[04 116 179. Surprisingly, ndings show limited engagement of
eating experts (less than 6%). This may re ect the emphasis of such technologies being developed for wellness rather
than for the clinical domain.

Table 2. Distribution of main codes and their frequencies: technology type, theoretical underpinnings, development stage, stakeholders,
and main mindful eating aspects targeted by these technologies. Some papers fit multiple subcodes within one main code.

Code Frequency Code Frequency
Technologies Healthy eating
Mobile app 21 28.8% Less healthy snacks/foods 3050%
Wearable 12 16.4% Nutrition intake 29 48.3%
Smart tableware 10 13.6% Healthy snacks/ foods 4 6.7%
AR/VR 10 13.6% Slowly eating
Robots 5 7% Eating speed 20 33.3%
Conversational agents 4 55% Portion size 19 31.7%
Image analysis 1 1.4% Chewing speed 14 23.3%
3D printing food + Mobileapp 1 1.4% Savoring food
Mobile app + Smart tableware 3 4.1% Non-altered taste perception 1220%
Mobile app + Wearable 2 2.7% Altered taste perception 2 3.3%
Unspeci ed 4 55% Bodily awareness
Theoretical underpinnings Hunger/satiety 8 13.3%
Mindful eating de nition 10 13.7% Digestion 3 41%
Theories 4 55% Relationship to food
Mindfulness intervention 3 4.3% Problematic relationship to food 11 15%
MB-EAT intervention 2 2.7% Dieting and calorie tracking 6 8.2%
Intuitive eating intervention 1 1.4% Non multitasking
Unspeci ed 62 84.8% Eating during screen consumption 2 3.3%
Development stage Non-judgmental attitude
Evaluation 60 82% Non-judgmental body acceptance 2 3.3%
Design 51 70% Gratitude
Stakeholders Gratitude for food 1 1.7%
Non-clinical population 47 60.3%
Clinical population 26 33.3%

Eating experts 5 6.4%
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Mindful eating aspects. We now present the ndings on the main mindful eating aspects that the reviewed papers
and their technologies addressed, which we organized in decreasing order of the code frequencies, so from the most
common to the least explored ones: healthy eating, slowly eating (including eating speed, chewing speed, and portion
size), savoring food, bodily awareness, relationship to food, non multitasking, non-judgmental attitude, and gratitude.

Healthy eating. Animportant nding is the types of food that these technologies present or suggest, with half of the
papers indicating less healthy food items, such as cookies or crackers, while less than 7% of papers indicate healthy
food items such as fruits or nuts. Findings also highlight the emphasis on healthy nutrition, with almost 48.3% of
papers supporting psychoeducation through technologies such as mobile &p5 [70 13Q 153 156 215 221,

smart tableware 122 151, integrated systems122 17§, wearables $3 173, interactive games 37, and
conversational agents3B 194 223. Examples include Food4Thought, an app o ering lightweight daily food
challenges$5, and design exemplars combining smart tableware with apps for balanced eati?@17g. Other
technologies include wearables that capture eating conté@] and conversational agentsS8B 194 195 223 or

robots [78] that provide personalized nutrition advice.

Slowly eating. Findings indicate diverse technologies focusing on eating behavior from weara®®$33 185

and smart tablewareZ57 to mobile apps 139, conversational agents3g, AR/VR [17, 18Q 213, or 3D printing

food [149 (Fig. 4). Among these, most papers focused on eating speed, or chewing speed, which is seen as
essential for healthy eating. The distinction is that technologies targeting chewing speed involve sensors for
capturing users' chewing movements, whereas those targeting eating speed tend to capture the rate of food
volume being consumed. The latter are most common (over 33%) and include smart tabl&karel] 254

or AR/VR systems]7, 23] for encouraging slow eating. For example, smart tableware with sensors detecting
food pick up gesture and its amount while eating47, or the AR game Feed the Food Monsters! integrates
EMG sensors and head-mounted displays, allowing co-diners to view the game projected on each other's torsos
to promote proper chewing time to aid digestiol f]. Technologies focused on slow chewing capture eating
gestures, or chewing movements, to provide real-time feedback if the chewing speed is above a set threshold.
For instance, wearables, such as necklace-like sensors on masticatory mug|€33 or ear-worn sensors

[46 152 173, are used to detect chewing or swallowing actions and deliver real-time, rewarding, and punitive
feedback in haptic, visual, or auditory modalities.

Arguing for the importance of limiting the amount of food to be eaten, 19 papers focus on portion size through
smart tableware 45 55 123 134 255 257, mobile apps for food journaling§, 65 70, 156 221, wearables

for detecting the food in the spoon2[7, 115 189, or tableware such as SSpoon which changes its shape to
support slow eating without reducing pleasure, by detecting hand gestures and weight of eachibjt&jther
technologies include AR/VR to alter the food volume by augmenting it through real-time shape deformation
[18Q 181 213, image analysis117 to estimate food volume in the bowl from 2D images, or 3D printing food to
alter food texture [148].

Savoring food. Findings indicate various technologies for supporting savoring of food, such as mobile apps,
conversational agents, smart tableware, or AR/VR, promoting awareness of the sensory experience of eating or
drinking. For example, conversational agents like the Digital Sommelier encourage savoring wine using visual
and tactile cues194 195, while the FlavourFrame app visualizes subjective tasting experientgs Qther
technologies include smart tableware delivering electronic stimuli to enhance t2X3§,[AR/VR to modify

food appearancel[8] 182 184, or auditory feedback to augment food texture by using the cross-model e ect
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[44 137 169. In addition to supporting such sensory awareness, other technologies aim to alter the perception of
taste. For instance, multisensory interfaces manipulate texture and taste through visual or auditory cues during
mastication [114, 135].

Bodily awareness. Findings indicate various technologies focused on bodily aspects related to external and internal
senses, such as smart tableware, mobile apps, wearables, AR/VR, 3D printing food, and conversational agents.
Most work in this space has targeted awareness of hunger or & satiety. For instance, work has focused on altering
perceived hunger and fullness cues by modifying portion size using ARAGQ[213, using 3D printing food

to enhance texture and satietyl 4§, wearable sensors to non-invasively detect hunger and satiety states by
analyzing physiological signals (e.g., blood volume puldd)d, mobile games to cultivate awareness on how
everyday eating behavior impacts gut healthq4, or conversational agent to prompt with bodily signals of
hunger and satiety 194 195. Research has also examined how internal senses of digestion can support detection
and regulation of stress or anxiety [244].

Relationship to food. Findings indicate the challenge of mobile apps as they may negatively impact users'
problematic relationship to foodd2, 57, 84, 167 191, 244. Such challenges relate to technologies such as food-
tracking apps, in particular, which promote diet culture. These shortcomings may harm users by reinforcing
unhealthy behaviors or perpetuating unrealistic standard9]. Other technologies include AR/VR simulating

the consumption of food/drinks in social contexts to explore the linkl 183 193, as well as mobile apps

[22 57,91, 130 153 191, and wearables172 244 to improve the relationship to food and prevent emotional
eating for people with problematic eating.

Non-multitasking. Surprisingly, only two papers targeted multitasking through screen consumption during eating.
For instance, SWAN spoon is a smart tableware that uses vibration and tilts based on the user's gaze to a screen
to discourage screen use during eatint?d. While designed to refocus attention on food, such devices may
inadvertently distract from mindful eating by shifting the focus to the spoon itself rather than on the act of
eating. Additionally, Khot et al. J27 examined how screens a ect eating behaviors, noting that they impact
hunger awareness, enhance the taste of bland food, alter eating focus, and change chewing speed, with screens
often perceived as pleasant dining companions.

Non-judgmental attitude. Despite its importance, our ndings indicate a limited focus on a non-judgmental
attitude. A noticeable exception is immersive VR environments designed to encourage body acceptance through
customizable avatars and controlled simulations [176], or a mobile app for psychoeducation [3].

Gratitude. Another aspect of mindful eating involves gratitude for the food, its source, and provi@&s [
Despite its importance, limited attention has been given to supporting such awareness. A noticeable exception
is Gratifood, a kiosk-based system that aims to help restaurant diners recognize the e ort behind food and
encourages them to share gratitude, bene ting unseen workers [62].

In summary, while much previous work has focused on the design and evaluation of a range of technologies,
including mobile apps, wearables, and smart tableware, as well as 3D printing food, their theoretical underpinnings are
rather limited. This is re ected in the limited operationalization of mindful eating de nitions and the limited use of
interventions such as those for mindfulness and mindful eating to inform the design of these technologies. Most of
these technologies have also been explored with limited input from eating experts or among clinical populations.

With respect to the mindful eating aspects, our review shows the emphasis on healthy eating and slow eating, while
aspects such as non-multitasking, non-judgmental attitude, or gratitude for food have received surprisingly limited
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Table 3. Distribution of reported technologies and their specific mindful eating aspects intended to support

attention. Mobile apps primarily supported healthy eating, wearables targeted slowly eating, AR/VR: savoring food and
bodily awareness, mobile apps and AR/VR: relationship to food, and only a limited number of technologies targeted
non multitasking through smart tableware, non judgmental attitude thorough AR/VR, and gratitude through mobile
apps (Table 3).

4 BRIDGING THEORY AND PRACTICE: MINDFUL EATING MAIN ASPECTS AS INTERMEDIATE
KNOWLEDGE

This section positions the main mindful eating aspects as bridging concepts, describes the design of the MEDEC
cards, and the design exemplars. For this, we begin with a brief review of previous work on design knowledge and
tools that bridge theory and practice. The theory-practice gap in design resea@lb[, 188 21§ has motivated the
development of intermediate-level knowledge that bridges abstract theory and concrete practice. Bridging concepts
[5]] are particularly e ective, comprising three components: (i) theoretical grounding, (ii) design exemplars, and (iii)
design articulations as functionalities within exemplars.

We position the main aspects of mindful eating, which we identi ed above from health research, as bridging
concepts. These main aspects demonstrate strong (i) theoretical grounding through mindful eating principles, validated
measurement scales, and evidence-based interventions. We now leverage our scoping review from which we curated
a set of (ii) 16 design exemplars, aligned with the second component of bridging concepts. As shown in Section 4.4,
these exemplars represent each type of technology from the scoping review, and the main mindful eating aspects
they each re ect. As presented in Section 5, the MEDEC cards aim to represent and communicate the main aspects of
mindful eating. In addition, the design exemplars are intended to situate and illustrate these main aspects within speci ¢
technologies of di erent types, which we identi ed from the scoping review. Not at least, we also run Workshops with
36 mindful eating experts using the MEDEC cards to critique these exemplars, to generate (iii) design articulations
(Section 7.3), completing the third component of bridging concepts.
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4.1 Design Process of the MEDEC Cards

Previous work indicated the value of design cards as translational tools that operationalize abstract theories into
accessible, informed design knowledd2[49 109 18§. Their physical form particularly enables manipulation during
design activities 109 189. We developed the MEDEC cards as design critique cards, a common HCI evaluation approach
[7] to support stakeholder critique of mindful eating technologies, as well as to inform their future design.

Our MEDEC card set consists of 28 cards (Fig. 3) developed through three iterative re nements over several months.
We translated mindful eating aspects, identi ed from valid measurement scales and health research, into textual and
visual card content: labels, group names, sensitizing questions, icons, colors, and shapes (Fig. 2).

The MEDEC cards were designed, and explored iteratively, with the rst version (Fig 2: Iteration 1), being used by
21 expert practitioners to critique design exemplars from the ve types of technologies identi ed through the rst
search on the ACM DL: mobile apps, smart tableware, 3D-printed food, wearables, and AR/VR. Then, in light of the
feedback from these 21 expert practitioners, the MEDEC cards were revised (Fig 2, Iteration 2, some icons and labels),
and the revised set was further used by additional 15 expert practitioners to critique design exemplars for three new
types of technologies: conversational agents and robots (identi ed through the second search on the ACM DL), and
image analysis (identi ed through the search on the PubMed), To these exemplars, we also included the most common
technology exemplars: mobile app, as well as our own generated conceptual design: the SmartPlate. Finally, in the light
of the feedback from these 15 expert practitioners, the cards were slightly revised to their nal version (Fig 2, Iteration
3).

Iteration 1: Established the information architecture with icons and brief descriptions for clarity. We selected blue
for technology cards (associated with competence and secudiilydnd warm colors like yellow for body/food cards
(associated with sustenance [226] (Fig. 2, Iteration 1).

Iteration 2: Re ned icons (e.g., AR/VR, 3D food printing) and removed redundant elements: sensory modality
descriptions on pentagon shaped technology cards (as most technologies use limited output modalities), the "Technology"
label (conveyed through shape and color), and repositioned mindful eating aspect labels from edges to card centers (Fig.
2, lteration 2).

Iteration 3: Added sensitizing questions on card bad&g177, improved color accessibility using validation tools
[1], and redesigned icons like the Robots card with anthropomorphized representations instead of robotic arms (Fig. 2,
Iteration 3).

Fig. 2. Three main iterations of the MEDEC cards and their textual and visual content: labels, group names, sensitizing questions,
icons, colors, and shapes.
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4.1.1 Select the Definitions, Principles, Scales, and Interventions for Mindful Eating from Health Research. For the
theoretical underpinnings of the MEDEC cards, we selected from health research the following three main sources
already described in the previous section namely the principles of mindful eatir®f]] ve valid measurement scales:

MEQ [73, MES [L14, Mindful Eating Behavior Questionnaire, MEBQ%1, MEI [199, and FFaME$4[], and the most

e ective intervention for mindful eating namely MB-EAT [142, 143, 145].

4.1.2 ldentify the Main Aspects of Mindful Eating from Health Research. Also, as shown in the previous section, our
analysis of mindful eating de nitions, principles, scales, and interventions from health research has led to the progressive
identi cation of the main mindful eating aspects. We further avoided duplication and ensured the use of consistent
terms, particularly from measurement scales. To organize the identi ed main aspects of mindful eating, we use the
two-factor mindfulness model, which includes attention to the present moment and a non-judgmental attiRiie [
which we applied to the eating experience. Thus, attention to the present moment relates to aspects such as focused
attention on eating and avoidance of distractions, savoring food through sensory awareness, and slowly eating, bodily
awareness of hunger and satiety, awareness of emotions and thoughts associated with emotional eating, healthy food,
and gratitude for food. The second factor of non-judgmental acceptance of eating and one's body. The set of these eight
main aspects and their provenance from mindful eating de nitions, principles, scales, and interventions is summarized
below:

(1) avoidance of distraction [73, 184, 251], and focused attention on eating [110, 145, 184, 199, 251]
(2) savoring food [144, 171] through sensory awareness of food [30, 73, 110, 144, 184, 251]

(3) slowly eating through slowly chewing [144, 171, 184], and small bites [144, 171]

(4) body awareness of hunger and satiety [73, 144, 171, 199, 229, 251]

(5) relationship to food [41, 73, 144, 199, 229]

(6) healthy food [142, 143]

(7) gratitude for food [199]

(8) non-judgmental acceptance of eating [41, 73, 110, 144, 145, 171, 199], and one's body [144]

4.1.3 Identify the Breadth of Technologies Targeting Mindful Eating Aspects from Scoping Review. The scoping review
from ACM DL led to the identi cation of seven types of technologies targeting mindful eating: mobile apps, wearables,
smart tableware, AR/VR, robots, conversational agents, and 3D printing food. The rst four of these were also identi ed
by reviewing papers from the PubMed database, from which we found an additional type of technology: image analysis.
Although these technologies feature with di erent frequencies within our corpus of papers, for a comprehensive set of
technology cards, we decided to include them all, as both common and less explored technologies could support (or
hinder) mindful eating aspects in di erent ways. Thus, we designed 8 technology cards. We also note that technology
cards are generative2[L§, and that future work could extend them with novel technology types, explored to support
mindful eating. To note, among the 16 design exemplars identi ed from the scoping review, only 8 have been evaluated,
either in the lab or in the wild, while the remaining exemplars consisted of conceptual designs, similar to the SmartPlate
designed by us.

4.2 The MEDEC Cards Textual Content: Labels and Sensitizing estions

The MEDEC cards function as translational tools that operationalize abstract concepts for accessible design use
[94 174 177 188 253. The 28-card deck captures eight mindful eating aspects and eight technology types. Following
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de ned card design practice 9@, 138 253, each card includes keywords, titles, and sensitizing questid@@ 107 177

for quick communication. The eight technology cards represent one card per technology type identi ed in our scoping
review. The 20 mindful eating aspect cards each represent one aspect or option within multi-option aspects. Single
option aspects include: Non-multitasking, Savoring food, Relationship to food, Healthy food, Gratitude for food, Non-
judgmental, and Relationship with body. Multi-option aspects include slow eating (3 cards: Chewing slowly, Small
bites, Small portion size) and bodily awareness (2 cards: Satiety/fullness, Hunger). For savoring sensory modalities, we
designed 8 cards covering basic senses (Sight, Sound, Smell, Taste), haptic submodalities (Texture, Temperature), and
internal senses (Metabolization, Digestior@4] 71, 81, 173. Sensitizing questions on each card prompt exploration of
technology aspect relationships: how technologies may support or hinder mindful eating aspects (Fig. 2).

4.3 The MEDEC Cards Visual Content: Icons, Color, Shape

Each card includes visual contenticons, colors, and shapes inspired by previous desig?G:6®i$09112 138177 214.

We created a visual mood board from top-rated mindful eating ap@@ fuch as Habio and MEAL, which informed our

use of minimalist icons rather than realistic photos (Fig. 2). Following established practices showing that colors support
card di erentiation and memorability P, 66 138 177 189, we used blue for technology cards (a cold color echoing
previous design rationalel[77 189), pink for bodily sensory aspect cards, and yellow for remaining mindful eating
aspect cards. Shapes further support di erentiation and physical manipulati®8[188: pentagons for technology

cards, triangles for bodily sensory aspects, and squares for other mindful eating aspects. This design, inspired by
hexagonal cards facilitating relationship exploratio@q, emphasizes technology as the central point around which
mindful eating aspects are considered. Equal side lengths for triangular and square cards enable them to connect when
placed together, creating unique con gurations for each technology being critiqued.

4.4 Design Exemplars Situating the Main Mindful Eating Aspects within Specific Technologies: Curation
and Communication

Both bridging conceptsq1] and design critique T] require design exemplar23 21§, which we de ned as design
knowledge about technological artifacts and their functionalitiesl B, which can be communicated in text, visual, or
prototype form and are commonly used to stimulate re ection on artifac&lg. In prototype form, design exemplars
gain additional inspirational power since they can be more easily understood and envis&j&d Therefore, we
curated the set of design exemplars, ensuring that they cover the breadth of the eight identi ed types of technologies,
while targeting the breadth of the mindful eating aspects.

Curation of Design Exemplars. From the reviewed work, we curated a set of 16 design exemplars (to which we added
a 17th one, SmartPlate, generated by us and later described), at least one exemplar from each type of technology, and
more for some types with complementary functionalities (Fig. 4) (full descriptions are available in the Appendix A.3,
Figures 11, 12, and 13). Design exemplars were also chosen for their potential to support or hinder di erent aspects of
mindful eating. The latter was included to stretch the design space and challenge our and practitioners' assumptions
about how mindful eating can be technologically supported. Such a role is served well by what Dix and colleagues called
Bad Ideas, which are less desirable design ideas that provoke creative and critical thinking, with the potential to be
transformed into good ideassd. Design spaces commonly include dimensions de ned by aspects to which examples
can be mappedd49, and toolkit creators can develop a set of examples that explore various positions within this space
[108 146 163. Findings from the scoping review also indicated that the 16 design exemplars selected by us target an
average of 2.5 mindful eating aspects (range 1-6), while the rest of the reviewed technologies target an average of 1.6
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Fig. 3. The MEDEC card set is divided into three categories: Technology (8 cards, blue color); Mindful Eating Aspects, which includes
bodily sensations and perception (10 cards, yellow color); and its aspects (10 cards, pink color).

mindful eating aspects (range 2-4). Besides individually re ecting more mindful eating aspects, we also ensured that
collectively, our curated set targets the full set of mindful eating aspects.

Given the nascency of these technologies in HCI, some exploratory technologies were indeed purposefully designed as
technology-driven provocations, such as SWARNH. Our curated corpus of exemplars is not intended to be exhaustive,
nor entirely representative of every single technology we have reviewed, but su ciently broad to cover each type of
technology from the scoping review, to support re ection and comparative critique.
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