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Cultural Resonance — understanding food cultures
to inform adaptive Al for healthy and sustainable eating

Groves, Emily?; Erol, Zeynep ?; Baez-Lugo, Sebastian®; Henchoz, Nicolas®; Motta, Margherita®

a EPFL+ECAL Lab, Ecole polytechnique fédérale de Lausanne, Lausanne, Switzerland

There is an urgent global need to promote healthier and more sustainable eating habits. Yet digital
applications in this domain often disregard the complex array of factors that shape food perceptions
and practices, leading to exclusion and disengagement. At the same time, Al offers opportunities to
adapt digital systems based on individual preferences and behaviours. This paper reports the first stage
of work to design an Al-powered digital tool that introduces users to principles of healthy and
sustainable eating across different cultural contexts. Using cultural probes and semi-structured
interviews, we investigate lived experiences and socio-cultural connections to food and eating
practices. Our findings reveal the diversity of eating frameworks and highlight the need for adaptive Al
technologies that can support tacit knowledge and accommodate varying understandings of health and
sustainability. We contribute to advancing inclusive and culturally resonant Al design, with the potential
to increase the engagement and impact of digital tools promoting dietary change.

Keywords: food; culture; cultural probes; human-centered Al

1 Introduction

Current food systems are having a significant negative environmental impact, making a shift toward
sustainable diets increasingly urgent (Alsaffar, 2016; Clark et al., 2020; Fanzo & Miachon, 2023). At the
same time, poor nutrition represents one of the leading global health risks, contributing substantially
to chronic non-communicable diseases, including obesity, diabetes, and certain cancers (Malik et al.,
2013; Petroni et al., 2021; World Health Organization & Food and Agriculture Organization of the
United Nations, 2019). In response, current European policy and research initiatives increasingly focus
on addressing these dual challenges through strategies aimed at informing and engaging citizens to
transition towards healthier and more sustainable eating habits (Granato et al., 2023). However, to
achieve lasting impact, the complex interplay of internal and external factors that shape individual
food choices and eating behaviours must be addressed (Yin et al., 2020).

This study is situated within a Horizon Europe project focused on supporting such transitions. As part
of this initiative, we are designing a digital tool that introduces users to principles of healthy and
sustainable eating across six dispersed European regions. Early fieldwork and stakeholder engagement
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revealed significant differences in food-related values, systems, traditions, and daily practices across
these regions. Therefore, we are interested in understanding how digital applications to promote
sustainable and nutritious eating can not only inform but also resonate with these cultural specificities.
In particular, our aim is to explore how artificial intelligence (Al) can be used to uncover and respond
to these cultural nuances, enabling more situated, engaging, and meaningful interactions in the
domain of sustainable and healthy eating.

Our work aligns with growing demand in human computer interaction (HCI) and Al research for
culturally adaptive technologies (Ge et al., 2024; Reinecke, 2010; Wong-Villacres et al., 2020). While
such concepts have gained traction in domains like mental health and persuasive technologies, it
remains underexplored in food-related applications. This gap is especially salient given that food is
deeply tied to identity, tradition, and emotion, and that dietary interventions are more likely to be
effective when perceived as both relevant and respectful (Bos et al., 2015). As global challenges
increasingly call for shifts in dietary behaviour, we propose that culturally grounded Al offers the
potential to foster change that, while being aligned with public health and sustainability goals,
resonates across communities without imposing universalized solutions.

The research presented in this paper covers the first phase of designing an Al-powered culturally
adaptive application. We focus on understanding whether and how Al, particularly large language
models (LLMs), could be meaningfully used in this context, instead of the specific functionalities of the
application. We first explore related work covering determinants of eating behaviours, cultural
responsiveness in HCl and technologies designed to support nutrition. We then explain our
methodology of using semi-structured interviews and cultural probes to collect situated insights and
inspirations from participants into their food cultures. We conclude with implications for designing
adaptive Al interfaces that accommodate cultural diversity. This work offers a resource for designers
and researchers interested in developing culturally adaptive Al, particularly in the field of healthy and
sustainable eating.

2 Related work

2.1 The multidimensional nature of food cultures

Food choices and behaviours are shaped by a complex interplay of internal and external factors. At
the individual, internal level, differences in psychological, cognitive, and biological characteristics
significantly shape food consumption behaviours (Chen & Antonelli, 2020). Dimensions such as
personality traits and attitudes, as well as shorter-term emotional states play pivotal roles in food
selection. For example, while negative emotions can lead to emotional eating and overconsumption,
positive ones tend to encourage healthier choices and mindful eating practices. Further reinforcing
these emotional influences are personal memories tied to specific foods or eating habits, which can
evoke feelings of nostalgia, comfort, and security (Reid et al., 2023). Cognitive factors such as
knowledge, beliefs, perceptions, and mental models further mediate individual dietary decisions
(Sobal & Bisogni, 2009).

On an external level, eating behaviours are shaped by social relationships, cultural norms, and broader
societal conditions, as highlighted in frameworks such as the DONE model (Stok et al., 2017). Food
practices, preferences and rituals are deeply embedded in cultural identities (Chinea et al., 2020), with



culturally defined norms and expectations shaping what is considered appropriate or desirable to eat
within a given group (Axelson, 1986; Chen & Antonelli, 2020). People frequently adjust their eating
habits in response to the behaviours of peers and social networks, reinforcing shared practices and
group belonging (Cruwys et al., 2015; Higgs & Thomas, 2016). All these cultural norms are further
embedded within broader societal structures, including economic status, resource accessibility and
political environments (Nestle, 2013; Sobal & Bisogni, 2009).

The term “food culture” has previously been used to describe eating practices specific to a particular
geographic region (e.g. (Tellstrom et al., 2006)). However, with increasingly rapid population growth,
migration and communication dramatically influencing the rate of change of these cultures (Wahlgvist
& Lee, 2007), the term has been recently used to describe practices and traditions surrounding food
consumption within a specific community (Hamed Kandil, 2022). In this paper we use “food culture”
from a personal perspective, encompassing the situated and multifaceted factors that influence a
person’s eating practices. In this way, we frame food culture as the lens through which people
understand food experiences, values and information.

2.2 Cultural responsiveness in HCl and Al design

Contemporary understandings of culture have evolved to encompass a broad range of human
experiences, reflecting both traditional and modern perspectives (Brinkmann, 2017). Although
cultural contexts impact individuals and their choices, these cultural identities are not limited to their
country of origin, nor are they rigid and static (Appadurai, 1996).

HCI has long investigated cross-cultural differences in the design of technology-mediated interactions
(Heimgartner, 2012; Korn et al., 2021; Liu & Dale, 2009; Marcus, 2013). Integrating insights from
cultural narratives and societal dynamics into design can lead to solutions and interventions that
resonate more effectively with diverse communities (Wong-Villacres et al.,, 2020) and are more
engaging and relatable (Chan et al., 2025). Building on this foundation, research into culturally
adaptive interfaces has begun to demonstrate how tailoring digital experiences to users’ cultural
backgrounds can improve usability and user satisfaction. Such approaches highlight the potential of
cultural customization to support more inclusive and effective interactions (Reinecke & Bernstein,
2011). Using Hofstede’s Cultural Dimensions framework, research has been produced on topics like
the creation of culturally adaptive user-interfaces to better accommodate culture-specific behaviours
and dimensions (Reinecke, 2010), the deployment of culturally aware mental health technologies
(Ahmed et al., 2024) and the design of culturally relevant persuasive applications (Orji & Mandryk,
2014). Hofstede’s Cultural Dimensions framework has also been used to assess the cultural alignment
of large language models (Agarwal et al., 2024; Cao et al., 2023). Cao et al. (2023) conducted a study
on ChatGPT’s outputs, finding how it tends to align more closely with American cultural values,
flattening cultural differences and introducing biases.

There is growing interest in developing culturally responsive and contextually relevant Al systems that
shape interactions based on user intent and cultural background (Barnes et al., 2024; Mehmood et al.,
2024). While efforts toward culturally adaptive Al have also faced significant critique, particularly
regarding algorithmic bias, limited cultural representation and broader ethical concerns (Ozegalska-
tukasik & tukasik, 2023), recent work (Ge et al., 2024) underscores their critical importance. This
research shows how cultural background shapes what people value in their interactions with Al,



highlighting the need to integrate culturally grounded perspectives into both the interaction design
and personalization of these systems.

2.3 Food technologies beyond one-size-fits-all

In recent years, food and nutrition have become prominent topics not only in public health and
sustainability discourses but also in the digital technology landscape. Mobile applications, platforms,
and wearables increasingly aim to support individuals in domains like tracking, managing, and
improving their diets (Altarriba Bertran et al., 2019) responding to both personal health goals and
wider environmental concerns. While holding the potential of enabling novel experiences around food
and even shaping the future of eating practices (Marshall et al., 2022), these technologies have been
criticised for their one-size-fits-all approach, which has been found unaffecting in motivating healthy
behaviours change (Berger & Burkhalter, 2022; Orji & Mandryk, 2014; Oygiir ilhan & Tikag, 2024).
Furthermore, research also indicates that tools directed at the promotion of sustainable diets require
context specific, practice based, and culturally sensitive approaches that integrate both scientific and
experiential knowledge (Mu et al., 2019).

Al has been proposed as a promising avenue to address these shortcomings by enabling more
personalized and adaptive forms of support (Casado—Mansilla et al., 2024; Kassem et al., 2025). In
design and HCI research, Al-driven personalization has been explored to encourage healthier and
more sustainable dietary behaviours through tailored recommendations, context-aware guidance
(Aggarwal et al., 2023; Petruzzelli et al., 2024) and inspiration (Harmon, 2024).

In commercial and research-driven food-tech applications, however, Al has primarily been
implemented through functionalities such as automated food logging, adaptive meal planning, and
real-time nutritional feedback (Samad et al., 2022; Taneja et al., 2023; Zatsu et al., 2024). Recent
advancements have extended these capabilities to chatbots and LLMs, which now power systems
offering just-in-time recommendations, interactive meal planning, and nutrition-focused dialogue
(Mishra et al., 2024; Papastratis et al., 2024; Prasetyo et al., 2020; Yang et al., 2024). However, the
theoretical frameworks and methodological approaches behind commercial applications frequently
overlook the diverse cultural context of eating practices and values (Li et al., 2024), falling short in user
engagement and long-term impact (Al Food Tracking Apps Need Improvement to Address Accuracy,
Cultural Diversity, n.d.). While promising, these technologies continue to reflect a dominant paradigm
of nutrition optimization-emphasizing metrics like calorie counts, macronutrient balance, or general
dietary guidelines. By doing so, they tend to overlook users’ personal goals, prior knowledge and
emotional relationships to food. The disconnect between the technologies’ goals and the specific
contexts of different individuals results in a risk of offering impractical or culturally misaligned advice,
potentially limiting inclusivity and long-term impact (Chew et al., 2024). Additionally, such systems
often rely on underlying models and datasets that lack demographic and cultural diversity, leading to
recommendations that may not fully reflect the dietary practices or needs of underrepresented
populations (Thomas et al., 2022).

We argue that, as food-related tools and systems become more embedded in daily life, their societal
impact will depend not only on precision, but also on their ability to resonate with the ways people
understand food and their existing eating practices. Emerging adaptable Al tools—such as LLMs or
other generative systems—offer promising opportunities in this regard.



3 Methodology

Our objective was to understand how to design an Al-powered digital tool that introduces users to
principles of healthy and sustainable eating across different cultural contexts. Building on the work
done in by Marda & Narayan (2021) and Van Voorst & Ahlin (2024), we used a qualitative and
designerly approach to gain in-depth insights and inspirations into lived experiences and socio-cultural
connections to food and eating practices. To do this, we designed a two-stage study in which we first
conducted semi-structured interviews and then sent out cultural probes.

Cultural probes, as first described by Gaver et al (B. Gaver et al.,, 1999), are a tool that can elicit
culturally rich and contextually embedded insights from participants (e.g. (Cardamone, 2023; Khanuja
et al., 2023; Munoz et al., 2024; Wyche, 2020)). The method involves sending packs containing a
variety of open-ended, informal and playful activities for the participant to complete in their own time,
usually within their home setting (Townsend & Patsarika, 2022).

These two methods were chosen for several reasons. Firstly, on a practical level, both interviews and
cultural probes allowed us to interact with participants in different locations across Europe.
Additionally, their qualitative nature allowed participants to express and document their lived
experiences, emotions, and cultural practices in open-ended and exploratory ways. We thought that
this kind of input was important in the context of food practices and cultural nuances, which, as
described above, are influenced by a wide variety of internal and external factors.

Furthermore, the two methods were designed to be complementary, provoking different types of
response from participants with some thematic overlap. Whilst the interviews were formulated to
elicit direct responses about factors influencing dietary behaviours, the probes aimed at inspiring our

design ideas (instead of looking for “rational” as Gaver himself warned against (W. W. Gaver et al.,
2004)). In both cases the insights and inspirations we collected were situated (Haraway, 1988), deeply

personal, and modulated and interpreted by the researchers’ positionality.

Different participants were involved in each study to gain wider insights, improve generalizability and
reduce participant fatigue. Having different participants also allowed us to analyse whether themes
converged across the different groups. For both methods, recruitment was conducted through
personal networks, online platforms, and local organizations. Ethical approval was granted by the
Human Research Ethics Committee (HREC 000491) of EPFL. Participants received information sheets
and provided written consent before each interaction.

3.1 Interviews

We first conducted semi-structured interviews with 10 participants from diverse cultural and
professional backgrounds across Europe (see Table 1). The aim was to understand their habits,
situation and the factors that influenced their personal food cultures. The questions covered personal
food preferences, cultural influences, health and sustainability considerations, and the role of digital
tools in food practices. Sessions were conducted both online and in-person, lasted approximately 1.5
hours and were audio-recorded with consent.



Participant Bornin Lives in Age Occupation Gender

Eglé Lithuania Portugal 27 Designer Female
Ahmet Turkey Turkey 65 Retired Male

Luca Italy Switzerland 70 Manager Male

Amélie France Switzerland 42 Researcher Female
Jonas Germany Switzerland 34 Researcher Male

Katarzyna Poland Switzerland 35 Manager Female
Ece Turkey Turkey 25 Doctor Female
Tan Malaysia Switzerland 42 Office worker Female
Eszter Hungary Switzerland 29 Office worker Female
Heidi Switzerland Switzerland 65 Retired Female

Table 1: Participants in the semi-structured interviews. Note that names are pseudonyms.

3.2 Cultural probes

We designed the probes as “discovery kits” which were mailed to 10 participants in Europe (see Table
2), completed and sent back. The kits included creative, open-ended tasks such as food diaries, photo
documentation, and reflective activities that encouraged participants to document their culinary
routines and emotional connections to food.

Participant Bornin Lives in Age Occupation Gender
Elena Bulgaria Germany 37 Nurse Female
James UK UK 45 Researcher Male

Lily China UK 30 Artist Female
Camille France France 53 Retired Female
Martina Italy Italy 24 Designer Female
Leyla Bulgaria Turkey 55 Teacher Female
Ingrid Norway Switzerland 29 Engineer Female
Fatma Turkey Switzerland 30 Manager Female
Chloé France France 70 Retired Female
Chiara Italy Germany 28 Office worker Female

Table 2: participants in the cultural probes. Note that names are pseudonymes.

The kits were designed to be accessible and engaging for participants. The activities included were
therefore varied, as well as simple and quick to complete, taking just 10 minutes a day over three
consecutive days. They were completed directly on the cards we had designed (see Figure 1) and via
WhatsApp. The participants were also supported through the process with regular contact via
WhatsApp with the researcher in case of questions, feedback and to provide encouragement.
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Figure 1: Digital design file showing an overview of the cultural probe cards.

On Day 1, participants photographed a food they enjoyed, explained why they liked it, and shared any
emotions or memories it evoked. They described the context or motivations. Superpower Cards
prompted them to identify foods that influence emotions, like those that relax, energize, or spark
nostalgia. On Day 2, participants reflected on a food from their daily routine, explaining its fit with
their lifestyle and typical context. The participants were guided to make a Mind Map of a dish exploring
its emotional associations, while Meal Postcards captured reflections on breakfast, lunch, and dinner,
highlighting what makes these meals special. On Day 3, participants shared a photo of a noteworthy
food, explaining its significance and any memories or feelings it evoked. Ingredient and Recipe Cards
encouraged reflection on ingredients and recipes with personal or cultural meaning.

4 Results

The interviews were studied using a thematic analysis (Braun & Clarke, 2006). Themes and codes were
created individually by three different authors and then combined through a discussion. Insights and
inspirations from the probes were extracted more subjectively and were used to modulate the results
from the literature and interviews towards our specific context. Our reporting synthesises three major
learnings extracted from both methods, plus observations on participants’ communication styles and
probe engagement.

4.1 Personal eating frameworks

Reflecting the literature, we observed how an individual’s cognitive attitudes, personal frameworks
and memories determine their food culture and eating practices. For example, participants’ internal
decision-making was strongly shaped by future-oriented motivations and personal attitudes toward
food. For Ahmet, "Gratification and pleasure is what drives me the most when | decide what to eat,"
whilst others spoke of eating to feel energized, age well, or manage stress. Leyla also gave numerous
examples of healing or mood-changing properties she linked with ingredients such as honey being
antiseptic and yoghurt having a calming effect.



Personal mental models also played a part in participants’ reflections on whether their own habits
were healthy and sustainable. Most participants described their diets as "healthy," even when
acknowledging habits they wanted to change. Jonas said, "l care about healthy eating, yes, a lot.
Because | understand that what | eat determines how | feel," while also admitting to eating more meat
and drinking more beer than he would like. Similarly, in the probes, Camille gave her definition of
healthy eating which she followed "I don't eat junk food, and | always make sure my dinner is warm
and vegetable-based". Yet she later admitted, "I eat healthily, but I'm not really sure what makes a
diet sustainable". This example also illustrates a difference in self-reported knowledge on health and
sustainability, which we observed in several participants in both the interviews and the probes.

Another recurring theme when discussing healthy and sustainable eating was the notion of balance—
an internal framework to regulate what they defined as good or bad eating behaviours. For example,
Heidi explained "If | eat a lot one day, the next day | will eat less to compensate". Similar statements
were made about moderating, but not eliminating, the consumption of meat or eating out. As Luca
put it, “over time, you have to make some trade-offs”.

The interviews highlighted that that these personal frameworks were the result of a wide range of
influences and experiences collected over long periods of time. In many cases, these included
emotionally resonant memories-such as mood. For instance, Martina described recreating her

|ll

mother’s Sunday meals since moving abroad, using familiar recipes to feel “at home”. Chloé recalled
cooking pasta with “a lot of cheese” every Wednesday when her children didn’t have school, a practice
that continues to shape her idea of a comforting, complete meal. As such, personal frameworks were
firmly ingrained in each individual, influencing their eating habits not by strict rule following, but
existing more as a kind of tacit knowledge shaped by memory, emotion, and experience that guides

their consumption over the long term.

4.2 Embedded food practices: relationships, environment and context

The interviews and probes both highlighted a web of social and contextual factors influencing
participants’ food cultures. These included living arrangements, national or family traditions, habits
and constraints. Many referenced practical boundaries such as what was available at home, time
limitations, or those linked to their socio-economic context such as budget. Ahmet explained, “We
often eat what’s in the fridge” Similarly, Amélie spoke of relying on cupboard staples and quick dishes
during stressful periods: “If I'm tired, | just make something | know already.” These limitations were
also geographic, extending to what ingredients were available in local shops or what lunch options
were available near work. When speaking about lunch, many participants noted differences between
what they ate when in the office versus when at home.

Constraints were also determined by collective routines and relational needs. James explained that
his family often ate certain dishes because “my son likes this” (see Figure 2), while Luca adapted his
eating to accommodate his vegetarian wife: “At home, we don’t cook meat anymore”. Beyond
constraints, another layer of relational anchoring emerged in how participants talked about shared
meals. In her Day 3 probe, Chloé wrote that “composed dishes are often moments of sharing,” linking
foods like potatoes and eggs to family gatherings and festive occasions. This underscored the social
dimension of certain foods and dishes, that are often conceptualized in relation to others.



DAY 3 Card n°2

Figure 2: One of James’ probe responses

Similarly, participants’ routines were strongly shaped by cultural traditions and collective practices.
Ingrid referenced the relatively recent Norwegian tradition of eating tacos on Tuesdays and Fridays, a
practice she continues to observe even while living abroad. These regional and familial rituals played
a significant role in shaping participants’ expectations about specific meals. Breakfast, in particular,
elicited clearly defined notions. For some, family expectations prescribed a warm meal; for others like
Leyla, it had to include tomatoes “it’s probably linked to my Turkish background, but a breakfast
without tomatoes isn’t a breakfast.”; while Heidi and Ingrid described a simpler meal of bread and
butter. These practices not only reflect daily routines, but also express identity and the values placed
on different types of food experiences.

Weather, seasonal rhythms and weekly routines also featured prominently. In Chiara’s mind map
(Figure 3), she associated her go-to vegetable soup with “cold weather” and “wintertime,” adding that
she felt “healthy and proud” when making it. Leyla linked herbal tea to relaxation, writing: “It calms
me down, warms me in cold weather, its aroma relaxes me. Even in the evening it improves my sleep.”
Ahmet noted a distinction between weeknight meals (“quick, practical things”) and weekend cooking
(“something with love”).

These stories underscore that food practices unfold within shifting environments—domestic,
economic, seasonal—and are shaped by the resources, constraints, and rituals of everyday life.
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Figure 3: Chiara’s mind map

4.3 Perception of food-related technologies

Participants across both interviews and cultural probes expressed a general disinterest in applications
focused on nutrition tracking or food-related health advice. This rejection was due to the technology’s
perceived interference with intuitive, affective, or culturally rooted ways of eating. Jonas, for instance,
emphasized a desire to “not be biased” by numerical scoring systems: “I don’t want to go through the
supermarket and scan everything... | don’t want a ranking system. | want to be open to everything”.
For some, disinterest escalated into a conscious refusal, rooted in negative past experiences or
concerns about mental well-being. Eglé, for example, explained how calorie-tracking tools led to
fixation: “I became obsessed with it. The less calories | ate in the day, the better the day became. It
was very toxic for me... so now there is no app that's going to tell me what to eat”.

Yet, despite the general avoidance of nutritional apps, participants described engagement with other
forms of food-related media, such as YouTube cooking channels, recipe websites, social media
accounts, and cookbooks. These sources were selected based on individual preferences and trusted
for their content quality. Amélie said, “l don’t read too much about food unless | find it very interesting
and related to me”. Importantly, the primary motivations for engaging with this media were not health
related. Instead, participants sought inspiration, entertainment, or practical instruction, particularly
for learning new techniques or trying dishes.

4.4 Probe responses as personal narratives
The modality and framing of probe activities brought out different types of information from
participants. Although there were variations, we noticed some generalities. Text-based answers were
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able to show quite a lot of personality and intentions though their style and tone. For example, Chiara
often used a direct, narrative voice when asked about a food associated with happiness, she simply
replied, “lce cream, because | love it”. In contrast, Marienne offered a more factual, concise self-
portrait, stating she considered herself a “greedy person” because she regularly ate cake. Allowing
participants to write by hand also showed more expression and attitude through the style of their
script compared to answers received via WhatsApp. Taking this further, participants also used the
freedom of large white boxes on the paper we provided to express themselves. For example, Lily
responded with humour and visual creativity, choosing to draw her answers rather than describe them
in words (Figure 4).
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Figure 4: One of Lily’s probe responses

Even more so, we found that mind maps were effective in eliciting layered narratives, uncovering
practical, contextual, and emotional motives. For example, James submitted a mind map (Figure 5)
centred on ramen, describing it as "convenient," "healthy," and linked to both seasonal comfort and
deep memories of Japan where they had lived. The map showed that their decision-making was
shaped by context (e.g. cold weather), effort, and emotional ties—not by nutritional metrics.
Statements like "visit '"Hot Wok' & buy theirs — save myself the trouble of cooking" and "just a pack of
instant noodles & kettle" reflected a negotiation between ease and authenticity, further showing how
food choices are embedded in personal and practical life patterns.
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Figure 5: James’ mind map

Photos acted as a way for participants to centre their thoughts and explanations (see Figure 6). The
image style and surroundings also were able to provide us with some insight into the contexts from
which participants were communicating. Although, the information we could obtain from photos was
sometimes less rich than other text or drawing-based tasks, when accompanied by a written
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Norway is something that has become a food you eat on
tuesdays or fridays! So for me it reminds me of home ¥
the taco | made for dinner on Monday and also | had it fo
lunch yesterday 1
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Figure 6: Examples of photo responses to probes sent via WhatsApp

Hey, sorry in the end | did the exercise today, because |
was sick in the past days

Gnocchi with lentils

I ate this at lunch at home, after a stressful morning
working

I enjoyed cooking it, because it made my brain focus on
something different than work. | also enjoyed eating it,
because it's the perfect winter dish and today the weather
is shit like most of the times. €

12

Day1

I enjoyed this soup because | used what was in my fridge,
and it turned out to be very tasty. | felt quite tired and
under the weather and had almost decided to skip dinner
altogether, 5o | was pleased that | managed to make it. The
first time | made this soup was a couple of weeks ago
when | was very ill, so preparing it again today made me
feel content and self-reliant

I had it in the evening, alone in my living room. My
motivation for making it was to prevent snacking, have
something warm and ensure | had food for tomorrow. | also
wanted to ensure | got enough protein and fibre, as | knew
I hadn't reached a healthy daily minimum earlier today.

Card n°3
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5 Discussion

5.1 Resonating with food culture complexity

Our results provide empirical support for the need to develop adaptable systems that can resonate
with the multifaceted and evolving nature of food cultures. Our participants’ responses revealed that
eating practices are shaped not only by nutritional goals or environmental concerns, but also by
culturally rooted habits, household dynamics, emotional states, and deeply personal memories. These
influences intersect and modulate each other, often shifting over time, reflecting the fluidity and
context-dependence of food-related decision-making. Our findings highlight the presence and
influence of different factors vary profoundly between individuals. One participant, for example,
described preparing vegetable soup during the winter to feel both “healthy and proud,” while another
used Sunday meals to reconnect with family traditions from home. Even routine decisions—such as
what counts as a satisfying breakfast—were shaped by long-held cultural influences and personal
habits. What’s more, food decisions are often shaped by everyday negotiations between conflicting
values — such as balancing sustainability with economical means, or nutritional goals with emotional
comfort. These tensions are not always resolved rationally, or following a strict pattern, but managed
dynamically through intuition, compromises and habits. This underscores the need for tools that can
support such dynamic value trade-offs.

Al-driven systems are particularly well positioned to address this complexity due to their ability to
learn from different forms of data, and responding to individual patterns. What’s more, we observed
that users’ state changed over time. Al also offers the ability to provide dynamic recommendations,
accompanying users over time, capturing and responding to changes in how they think about food,
what matters to them, and how they organize their daily eating practices.

Just as prior work has called for rethinking control-based models of human-Al interaction (Ge et al.,
2024), we suggest replacing the dominant paradigm of nutritional control and optimization with food
recommendations that are context-sensitive, temporally aware, and grounded in the lived realities of
users. In the framework of healthy and sustainable eating, this form of adaptability is essential—not
only for individual resonance and long-term engagement, but also for amplifying their broader societal
impact of such technologies in supporting public health, environmental sustainability, and fostering
more equitable food systems.

5.2 Food cultures as dynamic systems: design implications for designing with and for Al
To support healthy and sustainable eating in ways that reflect the realities of everyday life and lived
experiences, Al systems must go beyond traditional personalization strategies. Our findings lead to
three core design implications.

5.2.1 From nutrition-focused to narrative-aware systems

Contemporary food-related technologies, particularly those powered by Al, tend to focus on
nutritional and dietary optimization. As previously discussed in the literature, this approach, while
often aligned with global health and sustainability goals, tends to reduce the complexity of individuals’
food cultures, leading to disengagement. Similarly, participants of our study rejected tools that
positioned food as something to control or correct. For some, such tools were not only unhelpful but
actively harmful: Eglé explained how calorie-tracking led to obsession over her daily food choices. This
observation reinforces the need for customizable engagement levels—including the ability to opt out
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of quantification entirely. In contrast, other forms of food media were accepted by our participants
for their inspiration, flexibility, and personal relevance. This interest in self-curation underscores a
preference for systems that preserve personal agency and contextual sensitivity in contrast to rigid,
one-size-fits-all models.

Across our study, we witnessed the need for personalization in the diverse ways in which participants
framed their food experiences. For example, while some participants emphasized the importance of
tradition and cultural heritage in their food choices, others did not mention this at all and focused on
other factors such as health, enjoyment or convenience. These divergent frameworks point to the
need for adaptive systems that can accommodate a range of values—not just by changing content,
but by adjusting tone, examples, and types of interaction to resonate with how individuals situated
understanding of healthy and sustainable eating.

Moreover, these food cultures are not static and change over time. Participants’ decisions were often
shaped in the short-term, such as what’s in the fridge, the weather, or mood —as well as long-term
life transitions, including changes in relationships or household structure. For instance, Leyla described
eating yoghurt to calm down, while Luca changed his dietary habits after marrying a vegetarian
partner. This variability at the individual level reflects the need for an adaptable Al-system to pick up
cues from users over time and then accommodate information to fit diverse narratives and contexts.

These findings challenge the notion that personalization in Al should primarily revolve around dietary
correction or nutritional optimization. Instead, they suggest the value of reframing personalization as
alignment with individuals’ evolving narratives, contexts and their own eating practices. Rather than
simply recommending what to eat, Al adaptive systems could dynamically respond to cues like
memory, mood, family patterns, or seasonal habits. For example, a system might learn that “healthy”
for one person means reproducing childhood meals with new local ingredients, while for another it
means managing stress levels during a stressful work week. Such a shift would not require abandoning
nutritional or sustainability knowledge but embedding it within the food culture — encompassing
emotional and practical experiences of the humans using the systems.

5.2.2 Supporting situated knowledge by adapting to diversity

Our participants often said that they considered their own eating habits to be healthy, suggesting a
kind of personal tacit knowledge for what and how much to eat. This self-assessment was common,
even when their understanding of nutrition or sustainability was partial or inconsistent. Participants
simultaneously showed a divergence in understanding between what constitutes a healthy diet and
what makes a sustainable one. For example, Camille described her routine of warm, vegetable-based
dinners as healthy, but later admitted uncertainty about sustainability.

This suggests that understanding the principles and assumptions an individual holds is key for Al
systems aiming to support healthier and more sustainable food practices. Such systems should
accommodate varying levels of prior knowledge and share information with bespoke approaches.
Rather than correcting or replacing users’ learning frameworks, Al should engage with them—offering
contextually relevant insights and inviting reflection.

Importantly, not only should the Al system adapt the way it presents information to fit an individual’s

personal eating framework and food logics, but should also actively nurture them over time. Our

participants’ rejection of rigid nutrition apps point to the need for the system to avoid strict rules and
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prescriptive models. Instead, by respecting and trying to adapt their personal eating framework, Al
systems could provide guidance and information that can become embedded in people’s routines and
habits.

5.2.3 Expanding data collection modalities for Al systems

Our study highlights the importance of diverse data collection methods in capturing the complexity of
users’ food cultures. The cultural probes—particularly the mix of written, drawn, and visual activities
like mind maps—enabled participants to express emotional, contextual, and narrative aspects of their
eating practices that would likely be missed through traditional survey or chat-based interactions.

This aligns with previous findings on emergent playful interactions with Al systems (Ronagh Nikghalb
& Cheng, 2025), where users engaged creatively to explore system boundaries and express
themselves. We suggest that similarly expressive modalities could be integrated into Al data
collection— enabling Al systems not just to entertain but to understand users more fully. By
integrating multimodal user input — like visual diaries, sketches, photos and open-ended storytelling -
future Al systems could develop richer user models that more accurately reflect personal food cultures
and logics. In turn, this could support more nuanced personalization, while also enhancing user
engagement through more human-centred, creative, and culturally aware interactions.

5.3 Reflections on methods and limitations

Combining cultural probes and semi-structured interviews was well suited to the subject matter at
hand, as food practices are influenced by a complex interplay of cultural, emotional, and practical
factors. The creative and introspective nature of the probes, in particular, encouraged participants to
engage more openly and reflectively, providing rich, personal insights. Used in combination, the two
methods provided a complementary and layered understanding of participants’ food cultures. At the
same time, as with many qualitative studies, our findings offer depth rather than generalizability. Our
aim was not to identify representative trends, but to surface situated perspectives that can inform the
design of culturally responsive Al systems.

The study has other limitations. First, while the geographic distribution of participants across different
European regions was appropriate for the aims of the project, the sample was not fully representative.
Approximately 90% of probe respondents identified as women, and many were recruited from within
our extended professional and academic networks, thus representing a limited socio-economic group.
This introduced a bias toward higher-educated individuals and greater familiarity with reflective
research. Future studies should aim for greater socio-economic and demographic diversity to better
represent how financial and social factors influence healthy and sustainable food practices.

Finally, our study did not involve direct interaction with Al systems. However, it represents an early
phase of an ongoing research process. Future phases will include testing Al prototypes to explore
users’ engagement with adaptive food technologies, addressing system sensitivity across diverse
socioeconomic contexts and the balance between user autonomy and Al automation.

Despite these limitations, the study offers valuable direction for designing adaptive systems that
reflect the nuanced ways people relate to food, opening possibilities for more culturally and
emotionally attuned Al interventions.
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6 Conclusion

There is an urgent need to design systems that support dietary change in ways that reflect the actual
food cultures of individuals. In this paper, we explored the nuanced and culturally embedded nature
of food practices across diverse European contexts. Through semi-structured interviews and cultural
probes, we surfaced insights into the diverse logics people use to define, evaluate, and change their
food practices. These findings inform a shift away from rigid, nutrition-centric models of
personalization toward more adaptive, culturally resonant systems. We propose Al as a suitable
technology to address this complexity and adaptability. We also suggest implications for designing
such Al systems that engage with users’ tacit knowledge, support evolving understandings, and reflect
situated food practices through more expressive and narrative-based interaction. This work
contributes to ongoing conversations in design and Al by framing personalization as an adaptive and
situated approach that resonates with individual food narratives and frameworks to support
engagement with healthy and sustainable eating.
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