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Abstract
Eating disorder (ED) is a psychiatric condition that involves be-
haviors like binge and restrictive eating with severe health conse-
quences, particularly prevalent among young women. While tech-
nology interventions exist, they typically focus on retrospective
reflection or general management, missing the time window when
an ED behavior is taking place. In this work, we conducted co-
design sessions with 22 young women experiencing EDs to develop
ideas for Just-in-Time (JIT) interventions, followed by interviews
with five experts specialized in ED treatment. We found that eating
plays varied roles in participants’ lives—from a means of gaining
autonomy to automatic physiological responses—leading to design
ideas including behavioral warnings, appetite management, food
option redirection, psychological support systems, etc. By examin-
ing the characteristics of these designs with expert perspectives,
we discuss what JIT support means for ED care and how to make it
effective and sustainable.
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1 INTRODUCTION
Eating disorders (ED) are psychiatric conditions including anorexia
nervosa (AN), bulimia nervosa (BN), binge eating disorder (BED),
and other specified feeding or eating disorders (OSFED) [108, 130].
These conditions are characterized by an obsession with food, eat-
ing, and body image, often co-occurring with depression and anxi-
ety [5, 118]. According to statistics, EDs are common worldwide:
in Western countries, more than 7.3% of females and 2.1% of males
are affected by EDs; in Asian countries like China, the rates among
females aged 15 to 24 range from 1.3% to 5.21% [37]. While both bio-
logical (e.g., genes and epigenetic effects) and psychological factors
(e.g., negative emotions and perfectionism) may contribute to ED
behaviors [24, 125], sociocultural influences that associate thinness
with beauty and self-value often play significant roles. This makes
ED particularly prevalent among young women [55, 56, 120].

The treatment for ED often involves medication [124, 132] and
psychological therapy [51, 105], combined with nutrition and diet
management [53]. In psychological therapy, cognitive behavioral
therapy (CBT) and interpersonal psychotherapy (IPT) are often
applied to address individuals’ inner struggles, distorted perception
of body shape, and weight concerns [51, 105]. These approaches
have shown effectiveness on early prevention of EDs by helping
individuals build resilience against harmful media influences and
foster a healthier relationship with their bodies [65]. Additionally,
individuals experiencing ED may consult dietitians or nutritionists
to receive personalized dietary plans that meet their health and
weight goals [49, 84, 106].

At the same time, there has been technology support aimed at
making ED support more accessible in daily lives. For instance,
online education programs were widely used for ED prevention [44,
112, 115], and food journaling tools [60, 104] could help people
reflect on their behaviors and practice mindful eating. In the HCI
community, research on designing effective ED support systems
has only emerged in the past decade [19, 20, 33, 34]. Some works
focused on building tools such as social media plugins [20] and
AI-powered chatbots [19]; others focused on examining technology
appropriation for ED support, such as Eikey et al.’s study on how
young women use weight loss apps for recovery [34].
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While these works have advanced our understanding of individ-
uals’ needs for ED support, they primarily target promoting one’s
attitude towards food and reflections on their eating behaviors.
Nonetheless, interventions that can enable immediate changes
are equally important, particularly given that an individual’s men-
tal state can fluctuate significantly from the beginning to the end
of an ED episode [35, 54, 82]. For example, one may experience a
sense of excitement and fulfillment during a binge-eating episode
but feels guilty afterwards [54, 82, 113]; or, in the case of restrictive
eating, initial stress may eventually lead to a diminished sensation
of hunger [35]. These temporal and emotional variations highlight
the need for dynamically tailored support at different time points of
behavioral episodes, which has not yet been adequately explored.

This kind of support aligns with the notion of just-in-time
(JIT) interventions, which provides “the right type of support at
the right time” [87]. For ED behaviors, there are promising oppor-
tunities to deliver behavioral interventions at several critical mo-
ments, such as when an urge to binge emerges or during periods of
stress [9, 20, 101]. Additionally, with the rapid advances in wearable
sensing technologies, it has become increasingly feasible to monitor
physiological (e.g., glucose) and behavioral indicators (e.g., chewing
actions) associated with ED behaviors in real time [61, 98, 102, 103],
opening possibilities to mitigate ongoing ED behaviors. However, it
remains unknown how to effectively communicate with individuals
to regulate their behaviors and emotions during these moments.

As the first step in addressing this gap, we conducted individ-
ual co-design sessions with 22 young women experiencing ED,
followed by interviews with five experts who specialized in ED
treatment (professional psychological counselors, therapists, and
psychiatrists). Specifically, we sought to answer: what design op-
portunities exist for JIT interventions to mitigate disordered
eating behaviors, and what characteristics should such inter-
ventions embody?

Our findings revealed various roles eating played in participants’
lived experiences with ED behaviors, ranging from an emotional
regulator and a means of gaining autonomy to an automatic phys-
iological response and a social mediator. In response, they cre-
ated multiple JIT design ideas, such as behavior warnings, appetite
management, redirecting food options and attention, and situated
psychological support to mediate the eating roles. These designs
are characterized by features across sensory modalities, support
forms, communication styles, and management objectives. For each
feature, we incorporated experts’ perspectives regarding the poten-
tial benefits and risks. Furthermore, some design ideas naturally
incorporated use cases over time, such as recording individuals’ re-
sponses to each JIT prompt for self-reflection. These ideas suggested
participants’ desires for embedding JIT interventions as building
blocks into everyday support.

Drawing from the findings, we discuss what “just-in-time” means
for ED care, focusing on the critical time points for intervention and
related design features. The contributions of this work are threefold,
grounded in both individuals’ lived experience and ED profession-
als’ clinical practice: (1) expanding the current understanding of
eating disorders from a process-oriented, transdiagnostic perspec-
tive that views binge and restrictive eatings as two interconnected
processes; (2) a micro timeline that maps an acute ED episode into

distinct moments of receptivity (e.g., the impulse, start, and contin-
uation of binge); and (3) implications of intervention characteristics
tailored to manage the symptoms across an episode, and how these
designs may support continued engagement over repeated use.

2 RELATEDWORK
2.1 Eating Disorders (ED)
Eating disorders (EDs) are psychiatric disorders manifested as an
obsession with food, eating, and body image [125]. While clinically
classified into conditions such as anorexia nervosa (AN), bulimia
nervosa (BN), binge eating disorder (BED), and other specified
feeding or eating disorders (OSFED) [108, 130], the most common
behavioral patterns are restrictive eating, binge eating, and purg-
ing [125]. These behaviors often lead to severe health consequences,
such as cardiac arrhythmias [7], dehydration, and gastrointestinal
problems [121]. What is worse, mortality rates among individuals
with EDs are nearly double those of the general population [108].

Various interconnected factors are associated with the develop-
ment of EDs [24]. Biologically, genes and epigenetic effects, along
with living environment, collectively contribute to the development
of EDs [24]. Psychologically, negative emotions and neuroticism
are found to closely tied to ED behaviors [24, 29, 35, 45]. For exam-
ple, Espeset et al. found that many individuals with ED tended to
inhibit their sadness and anger in social interactions and turn to
restrictive eating and purging for coping [35]. Sociocultural pres-
sures, especially the idealization of thinness, further intensify the
risks by leading many young women to equate thinness with self-
worth [55, 56, 120]. For instance, Ison et al. found that restrictive
eating initially gave women confidence and control but later led to
regret as their physical health declined [58]. Likewise, Dane et al.
showed that social media use amplifies body image concerns and
ED risk, particularly among women with higher BMI [26]. Together,
these studies underscore the urgent need for accessible, effective
support systems to help individuals navigate the complex biological,
psychological, and sociocultural drivers of EDs.

2.2 Existing ED Interventions
Existing interventions for ED primarily combines psychological
treatment and nutritional counseling [53]. Cognitive behavioral
therapy (CBT) and interpersonal psychotherapy (IPT) are well-
established approaches for mitigating bulimia nervosa (BN) and
binge eating disorder (BED) [51, 105]. For individuals with anorexia
nervosa (AN), therapy often involves personalized strategies, such
as cognitive restructuring that helps one better recognize their
body image and family member participation to promote treatment
engagement [72, 122]. In severe cases, medications like olanzapine
and desipramine are prescribed to manage weight fluctuations and
co-occurring anxiety or depression [124, 132]. At the same time,
nutritional counseling involves working with dietitians to create
personalized meal plans based on individuals’ health needs and
recovery goals [49, 84, 106], along with education on weight man-
agement and body image to improve health literacy and reduce
food-related anxiety [81]. In addition, we have seen strategies for
early prevention of ED [65], including cognitive dissonance-based
programs aimed at reducing an individual’s pursuit of an unrealistic
thin-ideal [25], mindfulness promotion focusing on directing one’s
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attention to the present moment in a non-judgmental way [10],
and media literacy interventions that help young people learn to
challenge unhealthy stereotypes on the Internet [126].

These strategies have also been expanded with technology sup-
port. Most commonly, mobile applications such as Recovery Record
are designed to enable individuals to track their meals, emotions,
and inner thoughts, with customizable eating reminders and health
goals that can be shared with and configured by clinicians [104].
Recently, researchers have incorporated virtual reality (VR) and
chatbots in ED support applications [19, 97]. For instance, Porras
et al. used VR to simulate body figures with healthy BMI, which
helped reduce the fear of gaining weight of AN individuals [97].
In another case, researchers also leveraged large language models
(LLMs) to build WellnessBot, an empathetic chatbot specialized in
ED support, which helped individuals make recovery plans and
send tailored messages to encourage mindful eating [19].

Another line of research focuses on offering online consultation,
education, and peer support, which allows people experiencing ED
behaviors to communicate with clinicians through telemedicine
platforms, and engage with self-care systems that analyze dietary
data (e.g., meals, health goals, ED symptoms) to receive personalized
advice [28, 93, 112]. Additionally, given the stigma that people with
ED may face, there has been research on building peer support
networks, where individuals can seek help, share experiences, and
access nutrition knowledge [15, 33, 94].

These platforms, in a preventive or reactive manner, primarily
focused on implementing and evaluating a one-size-fits-all solution,
which has not accounted for the timing or stage of one’s conditions,
and thus may overlook moments during ED episodes with limited
awareness [44, 51, 105]. A notable exception is FoodCensor, a social
media plugin by Choi et al. that monitors users’ digital food content
consumption with reflective questions [20]. Through a field study,
this approach successfully increased self-awareness about uncon-
scious food content consumption habits and prompted healthier
behaviors. Extending this work, we aim to explore other critical
moments to mitigate ED-related behaviors as they emerge, unfold,
and recur. This direction aligns with the notion of “just-in-time”
interventions, which we elaborate on below.

2.3 Just-in-time (JIT) Health Intervention
The term “just-in-time (JIT)” originated in manufacturing, refer-
ring to producing or delivering materials exactly when they are
needed [41, 57, 80]. Since then, the concept of JIT has been applied
in various domains with an emphasis on tailored, instant responses,
including education [12], and healthcare [21, 36, 59, 95, 116]. In
health behavior change contexts, researchers characterize JIT inter-
ventions as “providing the right type of support at the right time [87],”
by personalizing support to individuals’ real-time needs [21, 95].
Advances in sensor and mobile technologies now allow continuous
monitoring of individuals’ physiological states and environments,
enabling the possibilities of building JIT interventions to encourage
healthy behaviors while discouraging unhealthy ones [36, 59, 89,
116]. For instance, Everitt et al. designed ImproveYourMood+ to
prompt mindfulness exercises when negative moods were detected,
reducing depressive thoughts [36]; Suh et al. used JIT prompts based
on workload metrics, heart rate, and facial expressions to alleviate
work stress [116].

In mitigating ED behaviors, recent research has begun to ex-
plore design opportunities for JIT interventions through continu-
ous monitoring of physiological changes [98, 101–103]. For exam-
ple, Presseller et al. showed that continuous glucose monitoring
(CGM) could signal disordered eating by capturing hunger-satiety
cycles [98]. Ralph et al. further demonstrated 91% accuracy in de-
tecting ED episodes using machine learning on heart rate, electro-
dermal activity, and peripheral skin temperature [103]; their review
also identified disorder-specific physiological patterns, such as re-
duced heart rate in anorexia nervosa (AN) and lower peripheral skin
temperature (PST) in bulimia nervosa (BN) [102]. Following this
approach, Juarascio et al. developed SenseSupport, a brief cognitive
behavior therapy (CBT) intervention to reduce dietary restraint
among individuals with BN and BED through CGM [61]. Through a
12-week experiment, the researchers found that individuals’ inten-
tion of dietary restraint reduced more rapidly during JIT-on (push
notification upon detecting relevant glucose changes) compared to
JIT-off (treatment-as-usual) periods, demonstrating the potential
for JIT interventions to augment existing support for ED [61].

While we see the technical feasibility to automatically and un-
obtrusively detect ED behaviors during or even before they occur
in the near future, little research has examined how to design JIT
interventions to act on these detections. Specifically, there is a lack
of knowledge regarding what the critical intervention moments
are, what forms of support are acceptable to individuals during
these moments, how effective these supports can be from clinical
perspectives, etc. Meanwhile, as ED recovery is often a long-term
process, it warrants investigation into how JIT interventions can
be integrated to complement mainstream approaches. Addressing
this gap requires grounding designs in the lived experiences of
individuals with ED and the clinical perspectives of experts. As an
initial step toward addressing this gap, we start with a series of
co-design sessions with young women experiencing ED, followed
by interviews with domain experts to gather their perspectives on
the design ideas.

3 METHOD
For the first step, we conducted individual co-design sessions with
22 young women to explore what types of JIT interventions they
envisioned could support them in mitigating ED behaviors. Co-
designing with end users has been widely adopted in healthcare
research as a starting point to explore design opportunities, includ-
ing health behavior promotion [30, 78, 90] and mental health sup-
port [43, 83]. This approach empowers users to actively contribute
design ideas based on their lived experiences. Importantly, the co-
designed artifacts are not treated as final solutions but as probes
that reveal users’ underlying needs that are difficult to articulate
in conventional interviews [78, 128]. To complement individuals’
limited clinical experience, we incorporated domain experts’ per-
spectives by interviewing five ED experts, which helped evaluate
the feasibility and effectiveness, as well as identify potential risks
within the design ideas [43, 76, 78]. The study was approved by
the authors’ institutional ethics review committee.

3.1 Participants
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Table 1: Participants’ demographics and disordered eating experiences. All of them are female. For EAT-26 assessment, a total
score of 20 or above is generally considered the threshold indicating risks of an eating disorder [32].

ID Age Occupation EAT
Score

Years
of ED

Typical ED
Behaviors Struggles related to ED

P1 23 Social psychology grad student 49 2 Binge, restriction,
purge

Body shape concern, gastrointestinal dysfunction, anxiety from ED
behaviors

P2 23 Supply chain management grad
student 51 3 Binge, purge Stress from schoolwork and social relationships, fear of eating due

to ED-related anxiety

P3 21 Computer science undergrad
student 43 3 Restriction Stress from schoolwork, food aversion, loss of appetite

P4 24 Sociology undergrad student,
part-time model 62 4 Binge, restriction Body shape concern, obsessive preoccupation with food and caloric

intake, stress from schoolwork and menstruation

P5 27 Electrical engineer 42 1 Binge, restriction,
purge Body shape concern, linking self-worth to weight loss, self-denial

P6 22 Business administration
undergrad student 37 2 Binge, restriction,

purge Body shape concern, linking self-worth to weight loss

P7 25 Product manager 32 1 Restriction Body shape concern, self-denial, physical and mental exhaustion

P8 24 Business administration grad
student 43 2 Binge, restriction,

purge
Body shape concern, obsessive preoccupation with food and caloric
intake, inflammation, irritability, anxiety from ED behaviors

P9 28 Commercial photographer 32 4 Binge, restriction,
purge

Body shape concern, physical and mental exhaustion, relational
difficulties

P10 20 Electronic and information
undergrad student 27 0.5 Restriction Stress from intimate relationship and schoolwork, loss of appetite

P11 18
Media integration tech &
operation undergrad student,
part-time actress

46 1 Binge, restriction Strict body shape requirement of the actress work, stress

P12 28 Artwork designer 46 5 Restriction, purge Body shape concern, physical and mental exhaustion, low
immunity level, relational difficulties

P13 25 Chinese teacher 56 6 Binge Body shape concern, self-denial

P14 22 Medical undergrad student 35 2 Binge, restriction Body shape concern, self-blame, reduced work efficiency, anxiety
from ED behaviors

P15 20 English undergrad student 33 6 Binge, purge Body shape concern, gastrointestinal dysfunction, reduced work
efficiency, relational difficulties

P16 21 Fashion design undergrad
student 45 3 Binge, restriction,

purge
Body shape concern, irritability, loss of appetite, stomachache,
anxiety from ED behaviors

P17 27 Chemistry grad student 32 6 Restriction Body shape concern, physical exhaustion

P18 24 Cultural industry management
grad student 30 1 Binge Body shape concern, stress from schoolwork, indigestion, anxiety

from ED behaviors
P19 35 Corporate Lawyer 31 9 Binge, restriction Stress from work, physical and mental exhaustion

P20 31 Human resource 36 2 Restriction Body shape concern, stress from intimate relationship, loss of
appetite, irritability, relational difficulties

P21 26 Unemployed 27 2 Binge, purge Stress from work and menstruation, anxiety from ED behaviors

P22 21 Chemistry undergrad student 26 2 Binge Stress from schoolwork, self-denial, stomachache, reduced work
efficiency, relational difficulties, anxiety from ED behaviors

3.1.1 ED Participants. We recruited participants with ED from
RedNote1. To meet the inclusion criteria, individuals must (1) be
over 18 years old; (2) score over 20 in the EAT-26 test—the Eating
Attitudes Test (EAT-26) [32], a widely used screening instrument
for identifying symptoms and concerns characteristic related to
eating disorders [40]; and (3) have interest in using technological
solutions to manage their disordered eating behaviors. The third
criterion was included because our study specifically investigates
technology-enabled approaches to ED support. Recruiting partic-
ipants with at least some interest in such solutions ensured the
feasibility of design discussions and the relevance of insights to
technology-mediated interventions. Among the 166 people who
filled out the screening questionnaire, 52 met the inclusion criteria.

1RedNote is a popular social media platform in China with over 200 million
monthly active users: https://rednoteapp.cn/

We conducted and analyzed co-design sessions in parallel, continu-
ing recruitment until we reached data saturation, a point at which
no new insights related to our research questions emerged. After
three consecutive participants without identifying new insights, we
decided to stop recruiting additional participants, following a com-
mon sampling strategy in qualitative studies such as interviews [38].
As a result, we conducted co-design sessions with 23 participants in
total. One participant was later excluded from analysis after it be-
came apparent that their restrictive eating behaviors were primarily
linked to prolonged engagement with mobile games rather than
characteristics of an eating disorder, and thus fell outside the scope
of our study. As such, we included data from individual co-design
sessions with 22 participants for our analysis.

Table 1 presents an overview of the 22 participants’ demographic
information. All participants were young females aged from 18 to

https://rednoteapp.cn/
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35 (M = 24) who had exhibited ED behaviors for six months to
nine years, with EAT-26 scores ranging from 26 to 62 (Mdn = 36.5).
Fourteen participants are university students, including undergrad-
uates and graduates from different majors such as computer science,
management, and the arts. Two of these students had a part-time
job as a model or actress (P4 and P11). Seven participants had a
full-time job (e.g., electrical engineer, product manager, lawyer),
and one was unemployed. Upon completing the co-design sessions,
each participant received RMB 100 as study compensation.

3.1.2 ED Experts. To gather clinical perspectives on the designs
created by the ED participants, we successfully recruited one psy-
chological counselor, one psychotherapist, and two psychiatrists
through RedNote, and another psychological counselor from a local
charity organization dedicated to supporting individuals with ED.
As shown in Table 2, these experts had extensive experience in
treating EDs and worked in different clinical settings. Upon com-
pleting the interview, each participant received RMB 200 as study
compensation, except E5, who declined the payment.

3.2 Co-design Sessions
Each session began with a warming up, followed by the co-design
activity, and concluded with a debriefing interview. We conducted
the sessions individually, rather than in groups, to capture the
unique needs and circumstances of each participant and to mini-
mize potential stigma [3]. All sessions were held online via Tencent
Meeting 2 and were facilitated by one or two researchers. Each
meeting lasted approximately 90 minutes.

3.2.1 Warming Up. To start, we introduced the research back-
ground and procedure, and invited participants to share their expe-
riences related to eating disorders. We asked participants questions
to understand the common triggers of their ED behaviors and how
ED affected their daily life (e.g., “When did you first become aware
of your eating disorder and what was going on then,” “How has the
eating disorder impacted different areas of your life?”). We also in-
vited participants to share a recent or memorable ED experience
and whether they have used any coping strategies. These ques-
tions helped participants organize their thoughts and enabled us to
understand their main struggles.

We then provided participants with an overview of physiologi-
cal measures that can be used to indicate ED behaviors, including
glucose, blood pressure, heart rate, heart rate variability, electro-
dermal activity, and peripheral skin temperature [102]. Next, we
introduced the concept of JIT intervention, explaining how changes
in these physiological indicators could enable timely, context-aware
support. This exchange of information was essential for mutual
learning between designers and participants in co-design activi-
ties [100], as it helped participants contextualize the concept of JIT
design through concrete examples and reflect on moments when
they engaged in ED behaviors, thereby effectively preparing them
for the subsequent design activity ( Figure 1 (A and B)).

3.2.2 Design Activity. After the warm-up session, we asked partici-
pants to envision JIT support systems aimed at alleviating their ED
behaviors at the moment when these behaviors occur. Participants

2Tencent Meeting is a cloud-based video conferencing software: https://meeting.
tencent.com/.

illustrated their ideas using Excalidraw3, which is an online white-
board that has been employed in prior co-design research [131]. To
facilitate design ideation and foster a comfortable idea-sharing envi-
ronment, we emphasized that (1) the primary goal of the co-design
activity was for participants to express their thoughts and needs
through visual creations rather than to evaluate their designs, and
thus aesthetic quality and technical feasibility were not important;
(2) they had full freedom to choose any device or platforms; and
(3) they were encouraged to incorporate any additional features
to complement their design. To provide additional design inspira-
tions, we followed practice in prior co-design research [76, 128],
prompting participants with examples of possible devices and plat-
forms, including computer software, mobile apps, smartwatches,
robots, and prepared functional widgets that they could directly
use, such as notification banner, chatbot icon, and simple line charts
of physiological data, as shown in Figure 1 (C).

During this process (Figure 1 (D)), we actively invited partici-
pants to consider their JIT support system design regarding (1) the
ED behaviors it should monitor; (2) at which moments it would be
activated; (3) the ways they preferred to respond to and interact
with the system; and (4) the reasons for their design decisions. The
design sessions followed a think-aloud approach, in which partici-
pants described their ideas while drawing on the shared whiteboard.
Researchers supported this process by helping record participants’
thoughts, refining their design drafts, and asking follow-up ques-
tions, such as “why would this design help mitigate your ED be-
havior?” and “how can this design address your concerns mentioned
earlier?” Afterwards, the researcher worked with participants to
construct a timeline mapping each intervention idea around the
time points when the target behavior is supposed to occur.

3.2.3 De-briefing. At the end of the session, we asked participants
to review their designs, identify the most important components,
and any aspects of the designs they wished to improve. Finally, we
expressed our thanks for their participation, and concluded with
supportive remarks encouraging them to pay more attention to
their well-being and build a healthier and comfortable relationship
with food in the future.

3.3 Expert Interview
We conducted expert interviews after thematically coding 15 par-
ticipants’ co-design session data, which summarized design ideas
focusing on different intervention moments and interaction forms.
As shown in Figure 1 (E–G), each interview started with our in-
troduction of the research goal—exploring opportunities for JIT
support system design to mitigate ED behaviors, along with an
overview of our ED participants (e.g., demographics, typical behav-
iors), and the design ideas they created. Next, we presented a set
of representative ideas according to our initial themes (e.g., multi-
sensory appetite management, various supporting devices, and
agent roles), and invited expert participants to share their thoughts.
These included the interpretation of the underlying needs that the
ideas reflected, their clinical relevance, implementation feasibility,
improvement suggestions, or potential misconceptions that the ED

3Excalidraw is a collaborative online whiteboard featuring commonly used digital
drawing widgets: https://excalidraw.com/

https://meeting.tencent.com/
https://meeting.tencent.com/
https://excalidraw.com/
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Table 2: Demographics of the ED expert participants, backgrounds, and related experiences. AN = anorexia nervosa, BN =
bulimia nervosa, BED = binge eating disorder, OSFED = other specified feeding or eating disorders.

ID Age/Sex Professional
Qualification Work Setting Years of

Practice Expertise

E1 30/M Psychological counselor Private clinic 3 Cognitive behavioral therapy for AN, BN, and BED

E2 49/F Psychiatrist Tertiary Hospital 30 Cognitive restructuring and medication for AN, BN, BED, and
co-occurring anxiety and somatic symptoms

E3 26/F Psychotherapist Tertiary Hospital 1 Dialectical behavior therapy for AN, BN

E4 36/F Psychiatrist Tertiary Hospital 6 Cognitive behavioral therapy combined and medication for AN,
BN, and co-occurring mental illness

E5 40/F Psychological counselor Charity organization 15 Psychological counseling for AN, BN, and OSFED

Figure 1: The procedures of co-design workshops (A–D) and interviews with experts (E–G), introduced by online meeting screenshots. As our
ED participants and experts are native Chinese speakers, the workshops and interviews were conducted in Chinese. We provided English text
descriptions for each phase.

participants may have. Each interview session lasted approximately
one hour.

3.4 Data Analysis
For each co-design session, we recorded warm-up and debriefing
interviews, the design process, and final design outcomes. All con-
versations were transcribed verbatim, and the design outcomes
were organized. Expert interviews were also recorded and tran-
scribed. In total, the dataset included 22 co-design sessions and five
expert interviews, resulting in 27 recordings and approximately 40
hours of material.

To contextualize participants’ design ideas within the timings
and triggers of ED episodes, we first employed a bottom-up the-
matic analysis approach [13] to identify their behavioral patterns.
The analysis started with independent coding involving the first
(A1) and second authors (A2), where A1 analyzed data from 14 co-
design sessions and A2 analyzed data from another four co-design
sessions. They coded instances of disordered eating and related
explanations using preliminary codes like “food as a reward” and
“eating as a venting channel,” which were later discussed with the
full research team. After iterative discussion, we decided to adopt
the framing “the role of eating” to describe ED behavior triggers
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and consequences. The themes that emerged during this process
included emotional regulator and physiological response to repre-
sent the different roles of eating. Then, A1 completed coding the
remaining data using the themes developed, and the results were
discussed with the research team for further validation and group
consensus through weekly meetings.

In parallel, we examined participants’ design ideas through a
three-stage analysis. First, we clustered the ideas according to their
intended functions, resulting in categories of technologies. Second,
following a similar approach to analyzing eating roles, we identified
cross-cutting characteristics across design ideas among the technol-
ogy categories, resulting in overarching themes like multi-sensory
nudging and strict vs. gentle communication. Third, we analyzed
expert interviews to evaluate their clinical relevance, desirability,
and potential risks participants might overlook. Additionally, we
analyzed participants’ ideas of extending these JIT designs to sus-
tainable healthy eating habit formation, with findings triangulated
using expert interview data.

We did not conduct an inter-rater reliability test because of the
small sample size and our collaborative approach to coding. Instead,
the research team discussed and refined all analyses and themes
until consensus was reached, which is considered by qualitative
scholars to provide stronger reliability than statistical agreement
measures alone [91].

4 Findings
In this section, we first present the roles of eating in relation to
participants’ disordered eating behaviors, providing a foundation
for situating their design ideas. We then offer an overview of these
ideas and highlight their shared characteristics, which together
inform potential future design solutions discussed in the following
subsections. Figure 2 illustrates an overview of the findings.

4.1 The Roles of Eating in ED Behaviors

By analyzing participants’ accounts of their diet practices, in-
cluding the people, objects, and events that frequently triggered
their ED behaviors as well as the consequences that ED led to, we
identified five distinct roles that eating played in their lives: means
of gaining autonomy, emotional regulator, source of stress, physiolog-
ical response, and social mediator, as summarized in Table 3. Below,
we elaborate on each of these roles.

First, participants pursuing fitness or weight loss for appear-
ance goals often viewed controlling eating behaviors as a means of
gaining autonomy. Some of them associate body image with self-
value and capabilities: “ I want to look good because it proves that
I can control my weight and have the ability to do so” (P5). Others
restricted their eating to comply with social or professional expecta-
tions, from modeling standards (P11) to university interview (P18).
While restrictive eating was typically framed as goal-driven, experts
pointed out its underlying motivation often stems from the desire
for control through dietary and body regulation: “By restricting their
diet, individuals may experience a sense of empowerment—while they
may feel unable to control aspects of their lives, such as academics or
work, they can manage their food intake” (E1).

Second, participants relied on eating as an emotion regulator.
Some described food as a natural source of pleasure and comfort:
“I have always had a strong craving for food since I was young... I
think there is genuine joy in the process of eating” (P18). Others
turned to food to cope with negative emotions such as stress and
anxiety. For instance, after disrupting a lab-mate’s experiment, P22
blamed herself and vented out through “having three dishes and
eating breads for half an hour.” Yet, while eating initially offered
a sense of relief or control, it often spiraled into a loss of control,
most commonly in the form of binge episodes. As P19 disclosed: “I
felt a lot of work and psychological pressure. During that time, I often
found myself eating a lot... I might have already been full or stuffed,
but I would keep eating.” In the meantime, negative emotions can
lead to a loss of interest and appetite for food, causing unconscious
restrictive eating: “After the breakup, I lost my appetite and couldn’t
eat at all” (P10).

Third, while helping with emotion coping, eating itself could be
a source of stress for participants. After regaining clarity from binge
episodes, many participants reported feelings of regret and guilt
for being dominated by food. Over time, recurring binge cycles
stimulated persistent concerns about calorie intake, body image,
others’ judgment, and self-esteem. For instance, P1 admitted “I
don’t want others to notice that I’ve gained weight, as they might
think I haven’t been putting in effort in study recently.” Additionally,
binge-eating can disrupt daily routines and metabolic cycles, as P15
disclosed: “After school around 10:30 pm, I also ate a large amount of
food to relieve stress, and then I ended up throwing it up. By the time
I was done, it was already past midnight.”

Fourth, after experiencing ED for a sustained period, eating be-
comes an automatic physiological response. Rather than simply satis-
fying hunger, participants reported intense cravings often triggered
by long-term restriction or physiological cycles such as menstrua-
tion, which often escalated into severe binge eating. For instance,
P15 expressed: “I planned to give myself a cheat day each week... As
time went on, it escalated even more, and I began to experience binge
eating. Now, it’s become common for me to binge every couple of days.”
Conversely, cycles of binge and restriction also left participants
with physical discomfort and health consequences: “I’ve been feeling
anorexic lately because I’ve been eating very little... I find myself lying
in bed all day, completely drained and lacking motivation, and I’ve
even experienced hair loss” (P3).

Additionally, eating also acts as a social mediator, shaping par-
ticipants’ social relationships. They reported reduced capacity for
social engagement due to the physiological and psychological toll
from ED, while families and friends expressed concerns about their
abnormal eating patterns: “My parents are always very concerned
about me... my family does not mention weight in front of me. They
worry it might hurt my self-esteem” (P12). Relatedly, P9 shared that
during a period of restriction, attempts by family members to inter-
vene could escalate tensions: “I knocked over the food to express my
anger and my mother cried.”



CHI ’26, April 13–17, 2026, Barcelona, Spain Minhui Liang, Xiang Qi, Junnan Yu, and Yuhan Luo

Table 3: Roles of eating in participants’ lives and associated ED behaviors.

Eating role Description Enactment in our data Relationship
with ED Description

Means of
gaining
autonomy

Controlling eating
as a means of
gaining the ideal
body shape for
realizing self-
value.

Eating as a way to meet social
expectations (P1, P4, P5, P11, P18) Trigger of

restriction
and purge

Engaging in restrictive eating to manage work
requirements.

Eating as a compensation for lost
control in life (P9)

Restricting diet or purging to regain the lost control in
life.

Eating as a pathway to achieve ideal
body image (P1, P4–P9, P11, P12, P14,
P15, P16, P20)

Restricting eating to attain an ideal body image and
recognition from others.

Emotional
regulator

Eating generates
happiness or vents
negative feelings,
but may also be
abandoned during
emotional distress.

Eating naturally brings positive
emotions (P4, P13, P18) Trigger of

binge
Finding joy in food, and could not help eating.

Eating as a venting channel (P1, P2,
P4–P8, P11, P13–P16, P18, P19, P21,
P22)

Seeking temporary relief from stress in real-life
challenges by turning to food.

Eating as a neglected matter (P3, P10,
P20)

Trigger of
restriction Losing interests in food due to emotional suffering.

Source of
stress

Eating creates
negative emotions,
causing food
obsession over
time.

Eating causes immediate regret or guilt
(P1, P2, P5, P6, P8, P9, P11, P15, P16,
P18, P19, P21)

Consequence
of binge

Experiencing regret and guilt about binge eating as it
disrupts their diet plans, schedules, budget, and
increases weight concerns.

Eating causes constant mental battle or
inner struggle (P1, P2, P4, P5, P8, P9,
P13, P15, P17, P22)

Consequence
of binge and
restriction

Becoming overly concerned about eating, such as by
meticulously calculating calories, expressing anxiety
and self-doubt, and worrying about weight gain or
others’ views.

Physiological
response

Eating becomes an
automatic and
negative
physiological
response.

Eating as an impulsive behavior to
fulfill physiological urges (P4–P9, P15,
P18)

Trigger of
binge

Experiencing strong food cravings, especially after
long restriction or when they are in menstrual cycle.

Eating as a source of physical
discomfort or disease (P1–P22)

Consequence
of binge and
restriction

Experiencing physical discomfort after binge eating or
prolonged restrictive eating, which may result in
health issues.

Social
mediator

Eating shapes
one’s social
activity and
relationships with
others.

Eating diminishes one’s willingness
and ability to engage in social activities
(P1–P3, P5, P8, P9, P11, P20, P22)

Consequence
of binge and
restriction

Constant disordered eating can create passive attitudes
and emotional states, leading to a loss of interest in
social activities.

Eating strains one’s social relationships
(P9, P11, P12, P19)

Consequence
of binge and
restriction

Experiencing disordered eating can make participants
express negative emotions (e.g., anger, anxiety)
towards others or cause distress and concern among
those around them.

4.2 Just-in-Time (JIT) Support: Moments and
Types of Interventions

After contextualizing the roles that eating played in participants’
daily life, and how these roles are linked to ED behaviors (specifi-
cally binge and prolonged restriction), we constructed a timeline
depicting how ED behaviors unfold and highlight the moments
where participants envisioned receiving just-in-time” support.

As shown in the middle part of Figure 2, we found that partici-
pants conceptualized intervention moments differently for binge
versus restrictive eating. For binge eating, they identified a sequence
of intentions and actions, from the initial impulse, starting, contin-
uing, to finally stopping the binge. Participants (P6, P8, P15, P22)
reported that sometimes, they experience binge “cycles,” where the
end of a binge episode is followed by the impulse to binge again.
For restrictive eating, where such clear behavioral boundaries are
often absent, participants instead differentiated moments by the
severity of health consequences (i.e., absent eating at meal times
to prolonged restriction, and to constant, habitual restriction). Fur-
thermore, they highlighted a cyclical connection between these
two behaviors, echoing the roles of eating described earlier (e.g.,

source of stress and a physiological response). For example, habitual
restriction can trigger compensatory binge eating, while binge may
erode self-esteem and prompt restriction in turn.

Across this timeline, participants brought up several JIT inter-
ventions to mediate the roles of eating described in Table 3. While
these intervention designs aimed at mediating different roles, most
of them address eating as a source of stress and physiological dis-
comfort, which are two immediate negative consequences of ED
behaviors. In the following, we describe these intervention ideas
with details:

• Eating behaviorwarning: notifications to alert participants
of ongoing or impending ED episodes, which are designed
to mitigate binge eating at all action moments unless the
behavior stops, as well as the early stages of restriction.
The most common ideas involved lightweight nudges such
as vibrations or visual alerts that highlighted physiological
indicators like glucose levels, blood pressure, or heart rate, as
shown in Figure 3 (A). In more severe situations, participants
envisioned punitive warnings to “force” behavior regulation
(P1, P5, P13), for instance, by signaling potential weight gain
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Figure 2: An overview of the findings from our co-design workshops and expert interviews. On the left side, we summarized the roles
that eating played in the daily life of participants who experience eating disorders (ED). In the middle, we constructed a timeline mapping
participants’ co-design ideas of just-in-time (JIT) support as their ED behaviors unfold: intervention moments in binge eating were organized
by a sequence of intentions and actions, whereas moments in restrictive eating were organized by the severity and persistence of restriction.
This timeline also shows how binge and restrictive eating often occurred interchangeably, with one episode leading to the other. On the right
side, we highlighted the key characteristics of these JIT interventions created by participants, incorporating experts’ perspectives.

and health risks or aversive haptic feedback like electronic
shocks or heat stimuli.

• Appetite management: sensory stimuli designed either to
suppress appetite across binge episodes (P1, P13, P18) or to
stimulate appetite during prolonged restriction (P9). Ideas
for appetite suppression included smart glasses that visu-
ally block food or oral patches that mask food smell. For
increasing appetite during restriction, P9 proposed playful
food emojis to encourage eating. By regulating appetite, par-
ticipants aimed to manage the physiological response of food
craving urges, which may trigger binge eating.

• Attention redirection: interventions that redirect attention
away from mental struggles related to eating when binge or
restriction just begin to emerge. Typical scenarios include
one experiencing an urge to binge or a loss of appetite due to
negative emotions. For example, P22 envisioned technology
could redirect her attention to activities that are not food-
related, such as listening to music and practicing meditation,
as presented in Figure 3 (B). This redirection support could
manage the physiological response of binge impulses and
served as emotional regulators that help reduce the negative
emotions associated with EDs.

• Psychological support systems: tools offering emotional
encouragement, coping strategies, or therapeutic prompts,
which are brought up to regulate one’s emotions and be-
haviors at all identified moments, except during continuous
binge and habitual restriction. Participants designed virtual
agents to provide companionship, stress relief, or outlets for
emotional expression when ED behaviors were linked to
anxiety and negative self-perception. Some of them hoped
the system could serve as a contact medium for their close
relationships, such as family members and trusted friends,
to disclose their feelings and receive comfort. Participants
anticipated that these tools would function not only as emo-
tional regulators but also as instruments to cultivate positive

self-worth and body image perception, thereby reducing
their dependence on eating as a means of gaining autonomy
and their experience of constant mental struggle as a source
of stress. Some participants (P3, P6, P8, P10, P19, P21) hoped
technology can connect them to real humans for emotional
support. This can help mediate their social relationships by
enhance understanding from trusted contacts and maintain
their social connections.

• Food option redirection: food recommendations that guide
food choices toward healthier options at all identified criti-
cal moments, except during continuous binge. As illustrated
in Figure 3 (C), when eating impulses were detected, par-
ticipants expected lighter alternatives with a healthy quan-
tity; during restrictions, they suggested the system offering
nutritionally balanced diets to mediate their physiological
responses of appetite loss. Alternatively, after binge or re-
striction episodes, participants hoped the technology would
recommend compensated foods to help recovery and avoid
negative health consequences.

• First aid: safety action for addressing severe physiological
responses, which often occur during constant, habitual re-
striction. Participants hoped that such aid can automatically
alert emergency services upon detecting critical conditions
(e.g., fasting-induced arrhythmias), as shown in Figure 3 (C).

4.3 Design Characteristics of Interventions
For the abovementioned intervention ideas, we highlight their key
characteristics with expert perspectives in the following: (1) multi-
sensory nudging for behavior warnings and appetite management,
(2) varying forms of support ranging from attention redirection
to psychological comfort, (3) strict versus gentle communication
styles for influencing eating behaviors, and (4) different focuses on
managing behaviors versus addressing emotions (see the right side
of Figure 2).
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Figure 3: Three examples of just-in-time (JIT) designs created by ED participants. Each example presents two ideas with distinct functions:
appetite management (A1) and eating behavior warning (A2), redirect attention (B1) and psychological support (B2), as well as first aid
system (C1) and food option redirection (C2). C1 and C2 are from the same participant’s design. The key design elements are highlighted in
corresponding screenshots. We provided English explanations for each design example, as the corresponding screenshots include Chinese.

4.3.1 Multi-Sensory Nudging. Participants frequently referred
to systems with multi-sensory features, including visual, haptic,
and auditory alerts, sometimes supplemented by chemosensory or
somatic stimulation.

Specifically, visual nudges were designed to catch participants’
attention on their ongoing ED behaviors (P1–P3, P8, P9, P12). For

example, P3 expected a visually striking warning sign presented
on a smartwatch when binge eating is detected. Others anticipated
visual presentations to help manage appetite (P1, P9, P13, P18).
For instance, after experiencing ED for four years, P9 often found
themselves unconsciously fasting; they created a reminder interface
using high-saturation colors and appealing food emojis, hoping to
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promote their motivation to eat: “I would like to use food emojis as a
way to signal mealtimes. I find that looking at them often boosts my
appetite, or at least makes me feel better.” In contrast, P1, P13, and P18
hoped to control their binge behaviors by suppressing appetite; they
mentioned using blue backgrounds or mosaic patterns to obscure
food or food images they desire. In addition, as shown in Figure 3
(A), P18 suggested using a lightweight patch to be placed inside their
mouth that can neutralize the smell and taste of food, which could
further reduce their urge to eat: “I get lots of pleasure by tasting the
rich flavor of food. If those feelings were taken away, I would probably
stop binge eating since it would not be enjoyable anymore.”

For haptic prompts, they were commonly designed on mobile
phones or wearable devices with varying intensities, from light
vibrations (P2, P4, P5, P7, P8, P12, P13, P16, P21) to strong somatic
stimulation (P5, P13). The intensity variation aligned with the sever-
ity of ED behaviors. For instance, P8 preferred synchronized light
vibration alerts as the initial nudge to facilitate real-time recognition
of early binge eating behaviors. P5 designed haptic interventions
that delivered electronic shocks when prolonged binge eating con-
tinued: “If I ignore the warning and keep eating, it (the smartwatch)
could deliver a ‘punishment’ causing slight pain.” They also expected
the smartwatch to provide thermal feedback when restrictive eating
continued despite earlier warnings.

In designing auditory nudges, most participants simply used
them as a one-way alert of their ED behaviors through ringtones (P1,
P3, P5, P7–P10, P15, P17, P18, P20, P22). Besides, some participants
hoped that upon receiving the audio alert, they could enter into a
conversation to “negotiate with” the alerting system through voice
interactions (P1, P2, P5, P9, P10, P16, P19, P22). This could help
them release negative emotions or receive some coping suggestions.
For instance, in managing restrictive eating, P16 preferred talking
with a virtual agent, which could provide dietary recommendations
balancing health and taste. In handling binge eating, due to privacy
concerns, P2 and P22 envisioned that audio-based interactions could
be transformed into brain signals for communication: “I want the
voice to go directly into my brain, so that just me can hear it” (P22).

Expert perspectives: E1 and E5 noted that sensory stimuli were
already used in practice, such as suggesting clients hold ice cubes or
smell peppermint oil to keep calm, which could reduce binge urges.
However, they emphasized that the therapeutic purpose of sensory
stimuli is to reconnect individuals’ mental awareness with their
bodily feelings (e.g., hunger and satiety) rather than to block their
sensory channels. In particular, E5 expressed concerns regarding the
design ideas that forcefully interrupt appetite (e.g., the patch inside
the mouth that could neutralize the smell and taste of food): “They
(P18) said that they really, really love eating, but now they want to
take that happiness away. You can imagine if they are forced not to eat
(by blocking sensory channels) and don’t find new ways to vent, they
may quickly collapse.” Instead, E5 recommended reconstructing
sensations of taste and satiety to encourage intuitive eating, an
approach that would allow individuals to better recognize fullness
and stop eating more healthily and sustainably. To conclude, while
multi-sensory stimuli can be useful in mitigating ED behaviors,
they should serve to connect one’s mental awareness to their bodily
sensations, not to suppress them or to punish individuals.
4.3.2 Varying Supporting Forms: From Material and Paraso-
cial to Real Human. Participants’ design incorporated varying

forms of support, ranging from material support (non-agentic inter-
faces or objects without simulating social interaction) to parasocial
support (virtual agents with anthropomorphic features). In some
cases, participants would like the system to act as a bridge, which
could connect them to a real human (e.g., family members, peers,
clinicians) for help.

By analyzing the design ideas featuring purely material forms
of support and their related rationale, we found that participants
showed a strong aesthetic need for potential design interventions.
Specifically, they chose decorative objects such as a necklace (P12),
rings (P7, P21), and a wristband or smartwatch compatible with
their dressing style (P4, P16). Some highlighted that the background
of the user interface needs to be images or photos of their fa-
vorite drama or celebrities (P2, P5). As participants explained, these
aesthetic needs were closely tied to their self-identities or values
around beauty and attractiveness. In turn, this connection would
motivate them to engage with the technology in daily life: “I need
the wristband as a fashion icon; even if I am not aware of its notifica-
tions, I am still willing to wear it in daily life” (P4). Meanwhile, we
found that some material form of support were intended to uphold
participants’ privacy in public spaces (P2, P9, P15, P17). For instance,
P15 wanted their smartwatch (dedicated to ED behavior detection)
to resemble the look of traditional watches. P2 customized a vo-
cabulary of visual symbols to discreetly communicate their eating
disorder behaviors, using symbols like a red heart to signify binge
eating in a way that only they could understand.

On the other hand, participants incorporated parasocial sup-
port into their designs, including ideas such as chatbots, embodied
avatars, or virtual companions capable of offering encouragement
and emotional comfort (P1–P3, P5, P9, P11, P14–P16, P19, P22).
Some envisioned these virtual agents as modeled on real humans,
such as their trusted friends (P1, P15, P19), idols (P16), or experts
in nutrition and psychology (P2, P5). The goal was to receive im-
mediate support whenever needed without imposing their needs
on others. For instance, P1 created a virtual agent to simulate their
close friend, who has a medical background and always spoke in a
serious tone, with whom they wished to have “video chats” while
eating to help regulate how much and how fast they ate. To en-
hance the interaction experience, P1 suggested uploading photos
and videos of this friend for the agent to mimic the facial expres-
sions and tones of voice. Meanwhile, some participants preferred
interacting with their favorite cartoon characters or virtual pets,
which, while not resembling humans, could still display parasocial
behaviors (P3, P9, P11, P14, P22). For example, P9 designed the vir-
tual image of their cat to encourage eating during their restriction
period, noting that since they had adopted the cat when it was a
sick stray and enjoyed preparing food for it, their emotional bond
deepened: “It is an emotional bond. I can strengthen my willpower to
make more changes for their (the cats) sake” (P9).

While the forms of materials and parasocial support were fre-
quently used to mitigate ED behaviors, several participants high-
lighted that they also expected support from real humans (P3, P6,
P8, P10, P19, P21). Therefore, their technology design acted as a
bridge to connect them with family members and professional psy-
chological counselors for help: “If someone still refuses to eat despite
reminders, there may be underlying reasons that technology can’t
address. In such cases, it can be helpful to share these reasons with
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supportive parents or friends who are there for you” (P3). Relatedly,
P6 suggested: “I believe that prolonged restriction stems from anxi-
ety. Thus, it is necessary to include a function for direct contact with
psychological counselors.”

Expert perspectives: Experts generally affirmed the potential of
AI-powered virtual agents to act as eating mediators, adapting roles
to participants’ individualized needs (E2, E4, E5). They noted that
such agents could provide accessible, always-available support and
even create a safe space for sharing personal thoughts and feelings:
“Fear of criticism from society often makes some patients hesitant to
disclose their situations. AI agents provide a more comfortable way for
self-disclosure and help uncover their underlying concerns” (E4). At
the same time, they all highlighted the necessity of involving human
support, which offers unique emotional resonance and a sense of
being genuinely understood. They cautioned that exclusive reliance
on AI could foster overdependence, while interpersonal connection
and social exposure are critical for recovery, as E5 pointed out:
“(The design should) try to push ED participants to interact more with
others, meet and have actual conversations with real people instead
of relying solely on AI.” Taken together, experts recommended a
hybrid approach that leverages both the convenience of agents and
the empathetic understanding from real people.
4.3.3 Strict vs. Gentle Intervention. From analyzing partic-
ipants’ design ideas involving communication with JIT systems,
we identified two contrasting approaches: strict interventions that
focused on behavior enforcement with limited flexibility, and gentle
interventions that favored flexible suggestions and user autonomy.
Participants who doubted that simple reminders could help them
manage ED behaviors often proposed stricter interventions (P1,
P8, P13). They expected direct and sometimes confrontational feed-
back, which involved revealing “sensitive information,” such as the
calorie count and projecting negative consequences of health and
body image (P1, P13). For example, upon detecting binge eating
impulse, P13 proposed a simulation that dynamically illustrated
how glucose levels would fluctuate after eating unhealthy foods,
while P1 envisioned a “distorting mirror” that exaggerated body size
changes. P1 also wanted their virtual agent to speak in a controlling
tone: “Stop eating now! You just promised me that you would only eat
a bit!” Similarly, P8 designed repeated reminders that encourage
regular eating and made it strict to disable this intervention during
restrictive periods, where they had only three chances per month
to skip meals for urgent work or study tasks. Taking this a step
further, some participants sought to escalate the interventions if
prior warnings were ignored in both restriction and binge episodes
(P1, P5, P9, P13, P18). For instance, P5 and P13 designed punitive
signals, such as electronic shock, when they could not stop binge
eating. P9 further proposed: “if I cannot control my ED impulse, I
hope my virtual cat would show an angry face to me.”

In contrast, some participants preferred gentle, friendly, and oc-
casionally humorous interventions that prioritized their agency
(P3, P4, P7, P19, P20, P21). P4 expected the JIT system to focus on
dietary suggestions rather than strict behavior regulation: “Rather
than restricting me from eating certain foods, it would be better if it
provided suggestions for alternative foods.” Similarly, P20 designed
simple reminders to eat without endless follow-ups: “whether I
follow it (the alert) is up to me. I don’t think further follow-up is

necessary.” Even when allowing ED behaviors to occur, some partic-
ipants wanted the technology to acknowledge their struggles and
provide encouragement for future improvement (P2, P11, P15, P22).
When it came to revealing sensitive information, P11 underlined
that including calorie counts in the alert messages was “absolutely
not allowed,” stating that it would cause them to “drop into the trap
of struggling with weight.” Meanwhile, P19 highlighted the system
should provide a physical data report one day after their binge
episode for later reflection, as they felt “monitoring every minor
detail in-situ might actually cause more anxiety.”

Expert perspectives: Experts unanimously agreed that strict
communication is neither appropriate nor feasible for ED support.
They cautioned that punitive tones, angry expressions, or calorie-
focused messages could increase psychological stress, trigger resis-
tance, and reinforce restrictive mindsets, ultimately perpetuating
the restriction-binge cycle. Experts interpreted that the preferences
for strict interventions might reflect participants’ inner perfection-
ism and desire for control (E1, E2, E3), noting that they might
have expected strong interventions to restore a sense of security
from eating. Nevertheless, experts recommended replacing strict
tones with mild and supportive communication and avoiding calo-
rie counts altogether. Expanding on this principle, E1 proposed a
“mode switching” approach that allows moderately intensified JIT
interventions, including persuading individuals to stop current ED
behaviors, as a situational mode, while maintaining motivation-
focused encouragement as the default mode to balance efficacy
during acute ED episodes with gentle support in daily use. To sum-
marize, experts believed that strict interventions may exacerbate
individuals’ ED conditions; thus, they advocated for more friendly
and supportive approaches.

4.3.4 Managing Behaviors vs. Managing Emotions. Across
the design ideas, we found that participants pursued two overarch-
ing goals: either directly managing ED behaviors or focusing on
addressing the underlying emotions that led to those behaviors.

To directly manage ED behaviors, participants shared design
ideas around alerts and appetite management (as described in Sec-
tion 4.3.1). They also brought up ideas related to food option redi-
rection across different phases of disordered eating behaviors. In
binge eating cases, these ideas sought to direct eating impulses
toward healthier alternatives that could reduce calorie gain (P4,
P6, P8, P11, P22) and suggest appropriate quantities of food based
on participants’ remaining calorie budget during eating (P1, P5,
P6). Regarding the early stage of restrictive eating, participants
expected diets tailored to physiological requirements and practical
feasibility (P7, P8, P9, P12, P16, P20). For instance, P7 preferred
food guidance considering their current nutritional needs, and P16
wanted meals accommodating their taste preferences and ingredi-
ent availability to enhance eating motivation. Following episodes
of binge eating or restriction that caused physiological discomfort,
participants expressed a desire for personalized suggestions for
future food plans that could help mitigate the adverse effects of
ED behaviors and support recovery (P6, P7, P10, P11, P19). For
example, P6 suggested: “If I eat too much heavy food, the system can
recommend compensatory foods, like apple cider vinegar.”

As eating often served as an emotional regulator or a source of
stress, several design ideas focused on managing their emotions.



Moments That Matter CHI ’26, April 13–17, 2026, Barcelona, Spain

Differing from redirecting their attention to other food options,
participants would like interventions to recommend alternative
activities such as meditation, relaxing music, or games that could
shift their focus away from food (P2, P6, P11, P19, P22). For instance,
P6 expected the system to guide them in practicing deep breath-
ing and meditation during moments of strong binge urges; P19
preferred to be immersed in virtual environments, such as serene
natural landscapes or playing intense games. Many also sought
psychological counseling or supportive conversations, either with
virtual agents or real humans (P2, P3, P5, P6, P9, P10, P11, P19, P22).
These designs emphasized comfort and affirmation, as described in
Figure 3 (B). P22 also expressed: “It’s like having someone remind me
to love myself. Because of this, I realize I need to prioritize self-love and
avoid overeating. This encouragement strengthens my determination
to resist binge eating.” After experiencing a ED episode that they
could not control, participants saw emotional support crucial for
alleviating regret and guilt and fostering healthier attitude towards
eating (P2, P15): “If the intervention fails, I hope it can comfort me,
reminding me that it’s not a big deal, we can accept it and return to
normal eating afterward” (P2).

Expert perspectives: Experts echoed the need to address both
behaviors and emotions. E1 and E4 stressed the necessity for nutri-
tional supplementation plans to support ED recovery. Meanwhile,
they all agreed that negative emotions (e.g., stress fromwork and re-
lationships) are themain drivers of ED behaviors. In clinical practice,
E1 and E2 highlighted the importance of offering individuals emo-
tional support, such as showing empathy for their eating struggles
during counseling sessions. E1 also guided individuals to express
their inner feelings during ED episodes, for example, by asking
whether they felt “anxious, lonely, or rejected.” Regarding partici-
pants’ designs, E5 recommended that for ED behaviors triggered by
negative emotions, interventions should focus primarily on raising
individuals’ awareness of their current emotions and addressing the
underlying distress rather than offering food-related suggestions
that might further strengthen preoccupation with eating. Besides
taking healthy diets, E5 pointed out that helping individuals de-
velop the habit of regular eating is important: “We found that urging
individuals to eat at regular times and in appropriate amounts is
effective to prevent ED behaviors. It’s OK to add some preferred snacks
during the meals.” Therefore, effective management of ED behaviors
requires both behavior regulation with tailored nutrition to diet
plans, while prioritizing individuals’ emotional needs.

4.4 JIT Interventions as Everyday Building
Blocks of Sustainble Support

During the co-design sessions, participants naturally expanded
their design ideas beyond immediate support, hoping the systems
they created could provide regular psychological therapy (P1, P6,
P9–P12, P14–P16), deliver nutritional education (P6, P7, P9, P11,
P12), and build a community where they could share their expe-
riences and seek peer connection (P5, P8, P9, P11, P14, P19). E3
and E5 echoed these aspirations, emphasizing that to fundamen-
tally address ED behaviors, interventions need to be sustainable
in resolving the inner struggles of individuals and promoting their
ability to regulate emotion beyond immediate behavior change.

Moreover, both participants and experts brought up ideas of
making JIT interventions part of daily routines and extending their
effects beyond the immediate time-frame of occurrence. They en-
visioned JIT interventions not only to interrupt ED behaviors in
situ, but also to adapt to their situations over repeated use and en-
rich post-behavior reflection. These envisioned expansions position
JIT interventions not merely as emergency tools, but as ongoing
contributors to healthy eating habit formation. In the following
section, we detail these design concepts to illustrate pathways for
embedding JIT effects for extended use.
4.4.1 Evolving JIT Interventions Through Adaptive Learn-
ing Into Progressive Support. Some participants expected the
system to track and learn from their emotional and physiologi-
cal changes following prior interventions, as well as their daily
eating habits and preferences. Following this, the system could
autonomously adapt and evolve, tailoring the timing, content, and
intensity of future suggestions to each individual’s needs, which
would help reinforce the benefits of interventions and better sup-
port sustained behavioral change (P8, P11, P15). As illustrated in
Figure 4 (A), P8 hoped that the intervention system could record
and analyze their eating patterns, and if they were able to maintain
a healthy diet for a sustained period (e.g., “healthy eating for 15
consecutive days”), the system would reward them by allowing
slightly greater flexibility, such as more intakes of their favorite
foods as long as it does not lead to binge eating. Furthermore, P11
hoped the system can update dietary recommendations based on
previous records on how they responded to the JIT prompts, which
is especially useful in reinforcing positive changes during emotion-
ally venerable moments: “if a certain recommended food is detected
to increase happiness, then the system should recommend the food
next time to reinforce the improvement” (Figure 4 (B)). Additionally,
P11 and P15 expressed a need for an adaptive communication style:
“It would be ideal if the system could remember previous conversations
as it reminds me. As I continue to interact with it, it will gradually
understand my personality and optimize the content it sends” (P15).

Expert perspectives: All experts acknowledged that JIT interven-
tions should continue to evolve by considering individuals’ histori-
cal reactions. E1 proposed a similar strategy where the technology
sets personalized eating goals tailored to the user’s ED severity
and self-regulatory capacity, thus avoiding overwhelming them
with unattainable expectations. The system would then reward
achievements to validate effort and boost motivation. Crucially, it
would guide users toward progressively advanced goals that evolve
with their recovery, promoting sustainable change over short-term
behavioral regulation. E2 echoed these ideas, underscoring that
such an adaptive approach could help users feel that the system
“knows them” and responds to their unique circumstances. In their
view, this sense of being understood could reduce resistance to
interventions, foster a stronger therapeutic alliance with the tech-
nology, and ultimately increase the effectiveness of JIT support. In
general, all experts recognized that JIT interventions should dy-
namically adapt to individuals’ situations and personal traits, so as
to maintain their motivation to continuously make progress and
positive changes.
4.4.2 From Situated Awareness to Enriched, Lasting Reflec-
tion. Participants mentioned that JIT interventions could elicit
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Figure 4: Four examples (i.e., rewarding as long-term baseline (A), adaptive learning into lasting support (B), and enriching reflection using JIT
interaction logs (C and D)) of expanding just-in-time (JIT) designs beyond immediate support created by ED participants. Similar to Figure 3,
we provide text descriptions in English under each example to improve the readability.

situated reflection on their intentions and reasons for binge or re-
strictive eating, and hoped that such reflection could be carried
forward to the post-episode context. A representative case is doc-
umenting the triggering events of restrictive eating to cultivate
mindful eating (P12, P15). For instance, P12 expected a memo space
to record memorable experiences and emotions associated with
abnormal eating behaviors and set healthy eating goals, fostering a
habit of regulating eating behaviors themselves. The memos could
also record daily meaningful activities beyond the eating goals,
such as “visiting the art exhibition” and “camping.” To deepen re-
flection, other participants suggested linking eating episodes with
tracked physiological and emotional changes (P2, P5–P7, P10, P11,
P14, P19). For instance, P14 proposed that the system could record
the changes in their physiological and emotional status induced

by food intake, including the type of food and quantity, which
would provide them with a clearer understanding of how binge
eating affected their physical health and emotional well-being. P5
further added that physiological data should be accompanied by
interpretive text explanations.

Moreover, participants wanted to review their reactions and ad-
herence to the interventions in JIT scenarios, such as whether they
ignored, snoozed, or followed the prompts, as these responses could
provide valuable data for self-reflection (P2, P5, P6). As described in
Figure 4 (C), P2 wanted the system to track whether they success-
fully resisted binge impulses. As such, the successful cases would
build their confidence in self-regulation, while the failures would
provide an opportunity to examine the root causes of their ED
behaviors and explore coping strategies accordingly. Similarly, P6
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envisioned reflecting on the patterns of their binge frequency and
comparing physiological and psychological differences between
healthy eating and disordered states, as shown in Figure 4 (D).

Expert perspectives: Echoing participants’ ideas, experts also
emphasized that data transparency is essential for enabling long-
term reflection. E1 suggested that the JIT interface should clearly
present the user’s progress in managing ED behaviors, supple-
mented by related data and explanations, to help individuals recog-
nize their improvements over time and motivate them to stay on
track. Besides, E2 believed that such a progress indicator should be
framed positively and encouragingly: “Real-time health status track-
ing and recording provides a high level of transparency, which can
enhance individuals’ understanding and trust in treatment, ultimately
boosting their confidence in recovery.” Overall, experts suggested
that data gathered from the JIT interventions, including individuals’
occurring behaviors, physiological signals, and responses to the
reminders serve as valuable building blocks for everyday reflec-
tions, which could sustain their engagement with the system and
cultivate healthy habits.

5 DISCUSSIONS
Expanding existing research on ED interventions, our findings high-
light two important design opportunities centered on a “just-in-time
(JIT)” perspective. First, we synthesize varied and complex roles
eating plays both within ED episodes (e.g., eating naturally brings
positive emotions) and in everyday life (e.g., Eating strains one’s so-
cial relationships), which shapes, and in turn influences, individuals’
mental and physical status as well as their social relationships. This
comprehensive view differs from prior work that mainly focuses on
examining broad influencing factors (e.g., personality traits [24, 96],
thinness idealization [96, 120]) or immediate triggers and conse-
quences (e.g., acute stress [88]) of EDs. Thus, the findings provide
important implications for JIT support to address ED not only at
the behavioral level but also at the root causes.

Second, integrating perspectives of participants and ED experts,
we offer a set of intervention designs and their characteristics criti-
cal to mitigating ED behaviors. These characteristics are more than
technical specifications; they reflect individuals’ underlying needs
regarding modality, form, style, and ultimate goals. Compared to
prior designs of static interventions (i.e., those applying a consis-
tent approach for ED support) [25, 65, 81, 122], our work highlights
the need for designing varying forms of a JIT intervention that
adapts to individuals’ physiological and mental conditions over
the course of an ED episode. Furthermore, our findings extended
beyond momentary assistance to achieving sustained effects, high-
lighting that the mainstream supports (e.g., preventative education,
post-behavior reflection) and JIT interventions are not mutually
exclusive, but complementary. Below, we connect our work with
previous literature on JIT health support to explore what “just-in-
time” means for ED care, and discuss factors that could affect the
effectiveness of such support.

5.1 What does JIT Intervention Mean for
Disordered Eating Behaviors?

In prior literature aimed at promoting behavior change, JIT has
primarily focused on a single “opportune” moment when the target

behavior is detected [47, 61, 89]. For instance, in smoking and alco-
hol recovery programs, systems sent JIT notifications when users
approached smoking areas or bars [47, 89]. In our study, participants
conceptualized multiple intervention moments (Figure 2), including
when individuals experience ED impulses, initiate ED behaviors,
persist in those behaviors while undergoing abnormal physiologi-
cal changes (e.g., low glucose levels), and stop ED behaviors. Such
diversity implies that when early-stage interventions fail, there are
still opportunities to mitigate ED behaviors as they continue or
even when they end. Although early mitigation should be priori-
tized, post-behavioral interventions also hold significant potential
to reduce relapse and support recovery. Specifically, referring to
the transitions between binge and restrictive eating, psychological
support could alleviate the source of stress and help inhibit purg-
ing behaviors, and food option redirection could prevent negative
physiological response and compensatory overeating. Recent HCI
work has also acknowledged that opportunities for behavior change
extend beyond the exact moment of action, particularly through
situated reflection immediately afterward [68, 73, 74]. For instance,
in reducing smartphone use, interventions are applied to encourage
reflection not only when users unlock their phones but also when
they fail or succeed to maintain focus [68].

Second, the type of support proposed by participants often over-
lapped between binge and restrictive eating, suggesting the same
intervention strategy could be applied to both behaviors. For ex-
ample, eating behavior warnings and appetite management were
considered useful in the early-to-middle stages of the two behav-
iors, while attention redirection was seen as effective at the onset
of binge impulses or skipping meals. This overlap likely reflects
the way binge and restriction frequently occur interchangeably,
with one episode leading to the other [7, 108, 125]. It also aligns
with the dual roles of eating as both a trigger and a consequence
of disorders (e.g., eating as an emotional regulator or as a source
of stress), as shown in Table 3. Therefore, JIT systems aimed at
mitigating ED behaviors could adopt a holistic design approach
by incorporating shared interventions across the phases of binge
and restrictive eating. For instance, researchers can implement food
option redirection and psychological support throughout the binge
and restrictive eating episodes, addressing evolving needs from
managing cravings and emotional struggles to physical discomfort
that follows.

Another interesting observation is that as ED behaviors pro-
gressed, participants envisioned fewer types of interventions, es-
pecially for binge eating. As several participants noted that once
a binge had already begun, some interventions, such as food op-
tions and attention redirection, might become less useful. This may
be because, once immersed in the binge episode, there could be
a stronger loss of control, which diminished receptiveness to ex-
ternal nudges [23, 127]. Thus, in our study, interventions during
the “binge continues” phase emphasized more direct and intensi-
fied behavioral control methods, such as punitive warnings and
direct appetite suppression. In the case of restriction, food option
redirection remains a useful intervention in all phases, possibly
because individuals often acknowledged their need to eat but strug-
gled to initiate or maintain adequate intake [31, 66]. Besides, the
reduced type of interventions as restrictive eating escalate may
stem from participants’ perceptions of restriction as a source of
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pride or achievement, rather than a problem to be solved (P1, P5,
P6, P8). This mindset could reduce participants’ openness to sup-
portive interventions over time, which was also found by prior
work [55, 56, 120]. In such cases, experts noted that redirecting
individuals’ attention away from eating can be more effective than
directly regulating eating behaviors. Therefore, future JIT designs
can prioritize mitigating triggers (e.g., negative emotions and com-
pensatory eating plans) at the early stage of ED behaviors, while
avoiding overly frequent or repetitive prompts that appear to be
strict and forceful.

5.2 How to Make JIT Interventions Effective?
Here, by synthesizing the roles of eating in participants’ lives and
the key characteristics of their design ideas, we discuss the fac-
tors that could shape the effects of JIT interventions and outline
implications towards effective designs, including identifying the
root causes of EDs, tailoring the “roles” of the supporting system
to individuals’ needs, and confidence building.

5.2.1 Identifying the Roles of Eating for Individuals. Table 3 presents
triggers and consequences of ED behaviors across both episodes and
daily life, revealing participants’ shifting physical and mental states
before, during, and after eating, and showing that these behaviors
are not merely psychiatric symptoms but situated responses shaped
by personal social pressures and relational dynamics [45, 96, 129].
This synthesis helps researchers better understand the root drivers
of EDs and, beyond the specific co-designed ideas, offers broader
design implications for how JIT interventions might address these
underlying causes.

Mediating different eating roles requires tailored design strate-
gies. For example, in cases where ED stems from sociocultural
pressure, designs of JIT system could refer to individuals’ social
contexts for timely support. Drawing inspiration from Choi et al.’s
design of FoodCensor that delivers reflective prompts during digital
food content searches [20], we could expand the JITmoments across
media activities. For example, the opportune moments may also
be when people browse content related to weight-loss and body-
comparison, or engage in discussions about dieting and beauty. In-
terventions in such contexts could be nudges that promote positive
body image, mindful eating, and healthier coping strategies, which
counteract sociocultural pressures. Additionally, while prior work
situates ED behaviors within broader sociocultural factors [26, 96],
work- and study-related stress stand out as a major driver in our
data. One possible explanation is that prior research on ED was
primarily conducted in Western countries [37, 52, 108], whereas
our participants reside in Mainland China, where cultural norms
shaped by modernization emphasize hard work and perseverance
as important life goals [110]. Therefore, our findings suggested
the need for ED support systems to incorporate work stress re-
duction strategies [16, 75, 85] and culturally relevant motivational
framing [42, 119]. For example, when binge eating impulses are de-
tected, relaxation techniques considering one’s workplace settings
can be integrated into JIT interventions, such as guided breathing
or short progressive muscle relaxation exercises to relieve work
stress. Meanwhile, dietary persuasion messages could be framed

around the benefits of regular eating for productivity and profes-
sional success (e.g., “Regular eating helps maintain energy levels and
improves academic performance”).

5.2.2 Supporting Aesthetic- and Role-Adaptive Customization in
ED Interventions. A fundamental requirement for the adoption of
JIT interventions is that they resonate with individuals’ personal
values, preferences, and self-concepts. We found that participants
envisioned JIT designs in a variety of modalities and forms, ranging
from visual, haptic, to audio signals, as well as purely material arti-
facts, parasocial agents, and even real human connections. These
varying modalities and forms underscore that there is no one-size-
fits-all solution to ED; instead, the design of ED interventions, espe-
cially JIT support, should be tailored to individuals’ unique needs.
For example, in designing material artifacts, participants constantly
highlighted visual appearances of the system, not only in its forms
but also aesthetic fit (e.g., pure digital devices or accessories like
necklaces, wristbands, or rings, etc). This finding aligns with prior
research showing that technology designs consistent with users’
aesthetic preferences can foster positive emotions, strengthen per-
ceived usefulness, and build trust in both commercial and healthcare
contexts [27, 109]. For JIT systems targeting ED, we believe that
aesthetic designs are especially critical: individuals with ED often
hold heightened self-image standards, making it more likely they
will adopt and consistently wear or interact with technologies that
complement their identity.

Similarly, participants designed virtual agents that embodied
different social roles to strengthen adherence through emotional
bonds, as P9 reported feeling committed to maintaining healthy
eating habits for their virtual pet, and P1 favored a trusted friend
persona to increase the persuasiveness of eating suggestions. More-
over, they expected pet or friend roles during ED episodes, while
preferring a professional AI chatbot to provide psychological or nu-
tritional support in everyday contexts. These expectations may indi-
cate that intimate characters are perceived with stronger emotional
bonds and thus more effective in promoting positive changes [23,
127]. Besides, some of these agents have a physical form while oth-
ers are purely virtual on screens; some can send haptic signals while
others focus on text or audio interaction. We believe that these vari-
ations can greatly shape the emotional bonds between individuals
and agents, as shown in prior research on AI companions [86, 131].

However, there is no single optimal way to integrate every aspect
of individuals’ needs into supporting systems. Many preferences,
such as the system’s appearance or the role of trusted real-life con-
tacts, are highly personal, often only becoming apparent as users
begin interacting with the system. To address this variability, future
JIT interventions could incorporate customization during the initial
setup, allowing users to define not only the agent’s persona and
select appearance options [69, 131], but also how different personas
are activated across behavioral contexts. Rather than relying on a
static persona, JIT systems could flexibly shift between intimate
roles (e.g., friends or pets) during ED episodes to enhance individu-
als’ receptiveness, and more professional roles for health advice and
guidance. These settings could then be continuously refined based
on users’ interaction experiences. As shown in previous research,
systems or agents with customizability are more likely to improve
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individuals’ adherence to their recommendations compared to the
non-customizable versions [63, 69].

5.2.3 Sensory Interventions as Gateways to Bodily Awareness. Dur-
ing co-design sessions, participants proposed multi-sensory ways
to manage appetites, such as glasses that visually block food and
oral patches that mask its flavor. Rather than targeting cognition
or behavior, these ideas directly intervene in urges and cravings
by altering sensory input. Experts acknowledged the creativity of
such proposals and drew parallels to their own practice to use ice
cubes or peppermint to help people calm down, temporarily in-
terrupting compulsive ED behaviors. Technically, prior work has
investigated simulating olfactory sensations such as warmth or
freshness through lightweight nose-mounted devices [14] and aug-
menting these perceptions via other modalities like haptic feedback
from a sensory sleeve [18]. While promising, stability issues of
these systems, such as delayed feedback and limited battery life,
still constrain their use in everyday contexts and highlight the need
to situate sensory interventions within broader therapeutic goals
rather than treating them as stand-alone solutions.

Crucially, experts stressed that sensory-stimulus-based inter-
ventions should help rebuild connections between bodily sensa-
tions and food rather than distort the perception of food. This
stance alignswithmindful eating approaches, which encourage non-
judgmental awareness of hunger and satiety cues so that individuals
can respond to internal needs instead of external or emotional trig-
gers [46, 70]. Conversely, blocking food-related sensations risks
provoking psychological reactance that enhances the desirability of
restricted foods [114]. To support more constructive engagement,
future sensory designs could embed brief messages inviting people
to notice bodily cues and articulate what they are experiencing. For
example, mindful prompts asking users to think aloud about their
hunger and emotions (e.g., “How hungry or full are you currently
feeling?”) can turn sensory interventions into reflection opportuni-
ties rather than control [73, 76]. Beyond single prompts, systems
could scaffold small eating experiments, such as observing changes
in hunger and emotion around meals, and using text or audio notes
to link sensations, thoughts, and context. Qualitative syntheses of
self-guided digital ED interventions show that, when customizable
to individual needs, tools supporting self-monitoring and reflection
can help people translate new insights into mindful eating [17].
Building on this, sensory systems might allow individuals to con-
figure which cues to track, how often to engage with them, and
whether to share selected summaries with supporters. Such ex-
periments can then be reviewed in treatment to align technology
use with therapeutic goals, making the system a gateway to better
interoceptive awareness and gradual reconnection with food.

5.2.4 “Microdosing” Confidence Across an ED Episode. In our study,
the ideas of participants who designed stricter interventions re-
flected cycles of struggling to control ED impulses, indulging in ED
behaviors, and experiencing guilt afterward. Such repeated failures
might have developed self-denial that undermined their self-efficacy
in overcoming ED behaviors (the belief in one’s ability to regulate
and change behaviors [8]). Consequently, these participants might
project their desire for greater self-control into technology designs,
envisioning interventions that imposed rigid behavioral restrictions
as a way to avoid post-episode discomfort and self-blame [1, 82].

Regarding the crucial role of self-efficacy in promoting health
behavior change, such as weight control, exercise adherence, and
dietary practices [22, 69, 79, 107], our experts and prior literature
highlighted that strict control might intensify stress, undermine
long-term therapy engagement, thereby exacerbating ED behav-
iors [64]. On the other hand, non-judgmental nudges are more
effective in sustaining individuals’ trust and adoption of interven-
tions [71, 123]. Therefore, unless clinically indicated, future JIT
support should avoid punitive strategies and strict language and pri-
oritize fostering intrinsic motivation through acknowledging small
successes, validating any coping efforts, and framing lapses non-
judgmentally [6, 117], which is known as “microdosing” confidence
in [67]. Moreover, moving beyond prior work focusing on offering
general education and post-behavior encouragement [4, 77], micro-
dosing confidence in ED management, with the shared underlying
mechanism of acknowledging the intention and effort to make
changes, should be situated in the different ongoing behavioral
contexts and timings. For instance, when binge starts, supportive
reinforcementmay acknowledge emotional strain and emphasize re-
cent progress. Meanwhile, at the initiation of prolonged restriction
or when abnormal physiological states are detected, the communi-
cation can gently affirm confidence in natural, healthy appearance,
while emphasizing timely nourishment.

5.3 How to Extend the Impact of JIT
Interventions Beyond Immediate Support?

As emphasized in prior work and by our expert participants, miti-
gating ED behaviors is a long-term process, including psychological
therapy and nutrition management to foster a healthy understand-
ing of body shape and food intake [51, 81, 105]. Therefore, we
believe that merely regulating EDs at the behavioral level is insuffi-
cient; it is essential to explore how JIT interventions can sustain
effectiveness to complement the abovementioned support that has
been well established.

One opportunity, as participants brought up, was to develop
adaptive learning systems that track how prompt language and
suggestion content positively influence mood and health states,
thereby updating intervention strategies to reinforce these ben-
eficial effects. Such adaptivity would not only make participants
feel recognized by the system [2, 62] but also encourage authentic
disclosure of their ED experiences rather than suppress them [3],
which is a crucial step toward recovery. In addition to learning
historical interaction context, prior research emphasized the need
to integrate individuals’ living contexts, such as real-life challenges,
into health behavior promotion [69, 111]. Building on this, future
interventions can leverage data from individuals’ daily routines
(e.g., calendars, maps) to deliver timely reminders and recommend
practical actions such as redirecting food options to what is healthy
and available nearby.

Moreover, participants hoped they could proactively reflect on
their physiological and emotional changes, along with their adher-
ence to JIT interventions. In this case, JIT interventions can serve
as a bridge between situated reflection (reflection-in-action) and
post-behavior reflection (reflection-on-action), enriching reflective
practices and shifting individuals from passive receivers of interven-
tions to active self-regulators. Prior work in HCI also highlighted
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the necessity of mindful reflection in persuasive technology design:
since health behavior change is a gradual process, the cognitive
effort to actively understand, practice, and sustain these changes is
irreplaceable, while solely relying on passively following interven-
tions may disrupt this process [39, 48, 99]. In the context of acute
ED behaviors (e.g., overeating or inducing vomiting), individuals
often experience a loss of control that limits their receptiveness to
situated reflective questions, while existing evaluations of health
behavior interventions indicate that such receptiveness also di-
minishes over time [11, 23, 92, 127]. Therefore, we suggest that
JIT systems focus on capturing people’s states, behaviors, and re-
sponses to interventions, and incorporate this information into
post-behavior reflection to improve self-awareness or serve as ref-
erences for developing personalized coping strategies. Designers
can also implement transparent and intuitive visualization for indi-
viduals to understand their own behavioral patterns. Furthermore,
lightweight reflection mechanisms, such as mindful diaries and
memos, can be aggregated to support lasting self-reflection without
overwhelming users. Lastly, for privacy and ethical considerations,
given the sensitive information that can be collected, it is important
to note that users should retain full data ownership and decide
what data to record, who else has access to the data (e.g., friends,
family members, or psychological counselors) [50, 76].

5.4 Limitations and Future Work
Our sample demonstrated limited diversity in gender (i.e., female),
age range (i.e., 18-35 years), and cultural background (i.e., Chinese).
Meanwhile, to increase our sample size, we set the inclusion cri-
terion of scoring 20 or higher on the EAT-26 test, which assesses
ED-related symptoms but does not provide clinical diagnoses. Be-
sides, ED participants mainly exhibited binge eating, restrictive
eating, and purging behaviors, with no instances of atypical behav-
iors such as night eating syndrome. These sampling constraints
may limit the representativeness of our results across broader ED
populations. Nonetheless, given that binge eating and restrictive
eating are among the most prevalent ED behaviors [125] and that
EAT-26 is one of the most widely adopted screening tools in both
clinical and research settings [40], our findings remain valuable,
especially for researchers studying EDs in Asian cultural contexts,
where empirical evidence is scarce. Meanwhile, our sample size
of 22 participants is considered reasonable compared to existing
co-design studies [76, 128].

The richness of our data—collected from multiple stakeholders
and analyzed iteratively—allowed us to carefully generate and refine
themes from ED participants’ design ideas while incorporating
clinical perspectives. Building on the lessons learned, our next step
is to develop JIT interventions that can be deployed in longitudinal
field studies, where we plan to examine how timely support can
benefit the ED population over time.

6 CONCLUSION
In this work, we conduct individual co-design sessions with 22
young women exhibiting disordered eating behaviors and inter-
views with five experts in eating disorder (ED) treatment, to explore
how “just-in-time” (JIT) intervention should be designed to mitigate
disordered eating behavior. During the sessions, individuals shared

ED experiences and designed tailored interventions for moments
they believed as critical across behavioral timelines. The experts of-
fered insights into the design rationales and suggestions regarding
implementation feasibility and improvement directions. Our find-
ings revealed what roles eating played in individuals’ disordered
eating behaviors and how they design JIT technologies on the time-
line, including various functions and characteristics, to mediate
these eating roles. Meanwhile, we analyzed how JIT interventions
can serve as building blocks of mainstream ED support. With the
design implications we provide, our work can serve as a valuable
reference for future JIT designs for ED support.
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