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This paper investigates how negative emotions arising from anxious attachment can be effectively mitigated through the design of

interactions and how design-supported attachment stabilization can contribute to well-being. Anxious attachment is a type of attachment

that is prominent in individuals who are highly dependent on others and have lower self-esteem in interpersonal relationships (e.g., /

need constant reassurance from my partner to feel secure.). To illustrate how interactions can be systematically designed to alleviate

anxious attachment, the paper presents the development of a self-administered interactive device that supports users in the contexts of
underachievement, self-depreciation, and future worries. The development process was informed by a diary study with individuals with
anxious attachment that explored daily coping strategies, and a design workshop with design professionals that generated a set of design

strategies. A ten-day field evaluation study showed the device’s effectiveness in alleviating negative emotions associated with anxious

attachment through three aspects: facilitating explicit emotion awareness, encouraging positive self-perception, and introspecting the

problems at hand. These positive effects were more pronounced when experiencing moderate and low intense negative emotions. This

paper discusses implications for design practice with future research directions.

Keywords — Attachment, Attachment Stabilization, Positive Intervention, Emotion Regulation, Design for Well-being, Behavior
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Relevance to Design Practice — This research expands the current practice of design for well-being by integrating a psychological

understanding of interpersonal attachment, focusing specifically on anxious attachment. The conceptualization process and resulting

design strategies can inform the creation of future products tailored for users with anxious attachment, improving their interpersonal

relationships and well-being.
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Introduction

Social interaction is crucial for all humans, as maintaining
healthy interpersonal relationships benefits both physical and
psychological well-being. Especially for young adults, nurturing
close relationships is a key developmental goal (Erikson, 1994);
supportive social connection has been found to be an effective
strategy to support well-being (Aljohani, 2016; Senter, 2024).
However, the wide spread of social media and smartphone use
has made it more challenging to foster positive interpersonal
relationships (Misra et al., 2016; Przybylski & Weinstein, 2013).
Among the detrimental effects on interpersonal relationships
increasingly reported are diminished empathy, weakened closeness
with peers, lowered self-worth due to social comparisons, and
an unhealthy reliance on the approval of others (Przybylski &
Weinstein, 2013). Further, the prolonged COVID-19 pandemic
further decreased opportunities for meaningful interpersonal
interactions, leading to more heightened anxiety and depression
among young adults, relative to older populations (Kaiser Family
Foundation, 2023; Barankevich & Loebach, 2022).

Given these circumstances, it is imperative to critically
examine the complex dynamics of interpersonal relationships and
associated challenges (e.g., forming, maintaining, and adjusting
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relationships). One promising approach is Attachment Theory,
originally developed by Bowlby (1982). This theory emphasizes
the importance of a secure base for individuals to explore their
surroundings and a safe haven to return in times of distress. Secure
attachment is positively correlated with well-being and happiness
(Oztirk & Mutlu, 2010). The theory provides a framework
to explore these dynamics. It suggests that individuals form
tendencies known as attachment type. These include: (1) secure
attachment, (2) anxious attachment, (3) avoidant attachment, and
(4) anxious-avoidant attachment. These are generally determined
by whether people see themselves and others positively or
negatively (see Figure 1). These attachment types significantly
influence interpersonal relationships and are closely linked to
mental health (Cozzarelli et al., 2003; Meng et al., 2015).
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Positive Others

“I need constant reassurance from my
partner to feel secure.”

ANXIOUS

“I feel secure and loved in my
relationships.”

Negative Self

“I'm afraid to show my true feelings
because | might be rejected.”

Positive Self

“I prefer not to depend on others or
have others depend on me.”

Negative Others

Figure 1. Classification of attachment based on Bartholomew & Horowitz (1991),
with the focus of current research highlighted in black.

For example, individuals with secure attachment feel comfortable
with both intimacy and autonomy, resulting in less emotional
distress and depression. On the other hand, those with anxious
attachment often focus on excessively on relationships, depend
on others, and have lower self-worth (Konrath et al., 2014).
Especially, anxious attachment has a stronger negative correlation
with well-being than avoidant attachment (Burge et al., 1997;
Hammen et al., 1995; Kafetsios & Sideridis, 2006; Mikulincer &
Florian, 2003.)

While secure attachment is important for well-being,
not everyone has this attachment type. A study by Gleeson
and Fitzgerald (2014) found that among the Irish population,
approximately 30.4% have a secure attachment, around 18.1%
exhibit anxious attachment, 16.3% display avoidant attachment,
and 35.2%
attachment is particularly salient because it has been linked to a

show anxious-avoidant attachment. Anxious
range of psychological challenges, including anxiety disorders,
depression, and difficulties in interpersonal relationships. Given
its significant prevalence and the profound impact it can have on
individuals’ well-being, this paper specifically focuses on anxious

attachment as a critical area to design for.
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Anxious attachment is characterized by two traits in
interpersonal relationships: a negative self-perception and a
positive perception of others. For instance, when these people
perceive someone as less committed than they are, they often think
they are unworthy (Murray et al., 2006; Murray & Holmes, 2009).
This mindset heightens their vulnerability and self-deprecating
thoughts. In addition, those with anxious attachment are more
susceptible to stress than those with secure attachment (Cassidy &
Shaver, 1999) and experience negative emotions more frequently
in their daily lives (Pietromonaco & Barrett, 1997; Tidwell et
al., 1996), which can detriment their well-being (Schonfeld et
al., 2016). Research has shown that individuals with anxious
attachment lack the skills to handle daily emotional experiences
(Mikulincer et al., 2009; Mikulincer & Florian, 1998). They
typically regulate emotions poorly, resorting to expressing fears,
exaggerating distress (Cassidy & Shaver, 1999), overreacting
emotionally towards those they are attached to, e.g., romantic
partners and close friends (Marmarosh & Tasca, 2013), and
obsessively worrying about their unavailability.

Fraley (2019) notes that attachment types can change
over time through positive interactions, and several studies have
shown that it is possible to stabilize an attachment (Arriaga et
al., 2018; Green et al., 2011; Johnson, 2009; Taylor et al., 2015).
According to Arriaga and her colleagues (2018), individuals with
anxious attachment can benefit from changing their perception of
themselves to be more positive through fostering a secure model
of'self. This process involves engaging in positive activities tied to
personally significant goals. These goals offer purpose, stimulate
vitality, and structure daily life, thus boosting independence and
self-efficacy. Effective emotion regulation is vital, as anxious
individuals often experience more negativity in stress situations
(Mikulincer & Florian, 1998). Continuous supportive interactions
are also key for attachment stabilization, offering a secure base for
individuals to feel supported (Cassidy & Shaver, 1999).
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However, few studies have systematically explored the
factors that facilitate a transition from insecure to secure attachment,
partly due to the fact that such a transition tends to manifest over a
substantial time, necessitating long-term observations (McConnell
& Moss, 2011). Considering such constraints, related studies
have examined short-term predictors and their long-term effects
on attachment transitions. For example, Mikulincer and Shaver
(2008) found that reduced negative emotions mediate secure
attachment. Similarly, McConnell and Moss (2011) showed that
a decrease in negative emotions corresponds to an increase in
attachment security. Emotion regulation in a positive direction
has been shown to stabilize anxious attachment into secure
attachment, improving self-efficacy (Arriaga et al., 2018). Thus,
we postulate that, as illustrated in Figure 2, mitigating negative
emotions could help stabilize anxious attachment in the long run.

Therefore, this paper explores how design can alleviate the
negative emotions of individuals with anxious attachment as a
means of enhancing interpersonal relationships and well-being. In
a nutshell, the research questions this paper addresses are:

1. What are the effective strategies for helping individuals
mitigate their anxious attachment?

2. How can design integrate these strategies to mitigate their
anxious attachment?

We expect that the resulting insights will help designers
understand and address the dynamics of interpersonal attachment
in a systemic way. The paper begins by reporting a diary study
that explored daily coping strategies of individuals with anxious
attachment. The following section, inspired by the diary study’s
findings, describes a set of design strategies developed with
design professionals in a design workshop. These two studies
(i.e., diary study and design workshop) informed the development
of an interactive prototype tailored for individuals with anxious
attachment. We then report on a ten-day field study evaluating
the prototype’s effectiveness in alleviating negative emotions
associated with anxious attachment. Finally, the paper reflects
on the lessons learned from the prototype’s conceptualization
and testing, and it suggests implications for design practice with
future research directions.

Preliminary Study:
Exploring Daily Coping Strategies

A two-week diary study was conducted to deepen our
understanding of negative experiences tied to anxious attachment
in interpersonal relationships, as well as the coping strategies
used. Throughout the study, participants kept notes of their lived
experiences resulting from anxious attachment.

Anxious

Attachment

Regulating emotions
in a positive direction

H. Kang, J. Yoon, and C. Kim

Method
Participants

Fifteen participants (8 males and 7 females, aged 20 to 31 years old)
exhibiting anxious attachment were randomly recruited through
UNIST’s recruitment system. To identify individuals with anxious
attachment, the recruitment announcement included a link to an
online version of the Experiences in Close Relationships (ECR;
Brennan et al., 1998) that measures attachment types. The ECR
comprises 36 questionnaire items on a 5-point scale that assess
attachment types based on two dimensions: anxiety and avoidance.
Questions include 18 items related to anxiety (e.g., “I worry a lot
about my relationships.”) and 18 items related to avoidance (e.g.,
“I don’t feel comfortable opening up to romantic partners.”). Based
on the scores of the two dimensions, the test identifies attachment
types corresponding to Bartholomew’s four types (see Figure 1).
Individuals with high anxiety scores, who frequently worry about
and are dissatisfied with the attention they receive from others,
along with low avoidance scores, meaning they readily open up to
others and share their feelings, fall under the category of anxious
attachment. Participants with test results indicating an anxious
attachment type contacted and shared the results with the researcher
(the first author) to participate in the study.

Procedure

Following the procedure in the prior literature on attachment and
social interactions (Tidwell et al., 1996), the diary consisted of
three parts, as illustrated in Figure 3: (1) a report of emotional
experience throughout a day, (2) a record of negative situations
and coping behaviors, and (3) desired experiences. Emotional
experiences, negative situations, and coping behaviors were
reported daily. The part of desired experiences was completed
once a week, for a total of two times. To make the diary easier
to fill out, we included instructions with examples and a list of
emotions based on Positive Affect and Negative Affect Schedule
(PANAS; Watson et al., 1988), consisting of ten positive (e.g.,
excited, inspired) and ten negative items (e.g., upset, afraid).

The study was conducted in three stages: an introduction,
diary writing, and an interview. Participants were instructed to
write in their diaries daily for two weeks, starting from the day
of the introductory interview. To ensure they did not write all
entries at once, we asked them to submit photos of their entries
each night. After the diary writing period, a one-hour one-on-
one interview was conducted corresponding to each individual
diary to ensure clarity and avoid misinterpretation of participants’
content and intentions.

Secure
Attachment

Perceiving self
positively

Attachment Stabilization

Figure 2. The process of attachment stabilization for anxious attachment.
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Figure 3. The three parts of the diary used in the diary study.

Data Analysis

Actotal of 15 diaries, each spanning two weeks, were collected, and
all interviews were transcribed. Subsequently, a spreadsheet was
created for systematic data analysis, compiling the diary results
of all participants. The analysis incorporated five key factors:
stimulator (self, others, or situation), motivation (reasoning),
coping strategy, example activities, and a scale indicating the
efficacy of the coping activity, drawing references from mood
regulation strategies (Desmet, 2015).

Results

The diary study generated three main findings: (1) situations
when participants experienced negative emotions due to anxious
attachment, (2) coping strategies they employed to overcome these
emotions, and (3) the types of experiences they sought to alleviate
these emotions. For each of the three main findings, subcategories
were generated by two design researchers specializing in
human-centered and experience-driven design.

Situations

Data analysis revealed nine situations where participants with
anxious attachment experienced negative emotions, which are
outlined in Table 1.

Underachievement refers to the negative experiences that arise
when individuals fail to reach their personal goals, such as failing to
mend a strained friendship. Self-depreciation is the dissatisfaction
one feels towards themselves due to their shortcomings, like feeling
unworthy after an argument with a partner. Unmet expectations refer
to the disappointment experienced when others do not live up to
one’s expectations, such as a friend not showing up to a planned
meeting. Interpersonal conflicts cause negative emotions due to

disputes in relationships, like a disagreement with a co-worker over
a shared task. Future worries relate to the fear caused by uncertainty
about what lies ahead, like fretting over a potential breakup.
Negative empathy involves experiencing negative emotions because
of absorbing others’ emotional distress, like feeling upset when a
friend is heartbroken. Uncontrolled external factors pertain to
factors beyond one’s control in relationships that occur, for instance,
a friend moving away unexpectedly. Breach of morality depicts
situations where one violates ethical standards within relationships,
such as someone breaking a promise to a friend, causing feelings of
disappointment and anger. Regret for wrongdoings pertains to the
negative experiences that arise when one acknowledges mistakes
or harmful behaviors within relationships, such as feeling remorse
after having spread a rumor about a friend, causing damage to
their reputation.

Coping Strategies

Participants rated their coping behaviors for negative emotions
tied to anxious attachment on a scale of 1 (not helpful at all) to 5
(very helpful). For further analysis, only coping behaviors scoring
four or five were included and categorized (see Table 2). The
categorization was inspired by the strategies for mood regulation
proposed by Desmet (2015).

The results showed that the participants managed their
negative emotions by engaging in positive behaviors such as sharing
their feelings with others, rewarding themselves, and committing to
enjoyable activities. They also took a rest or redirected their attention
to other matters to forget their negative feelings. From a cognitive
perspective, they adopted a positive mindset or considered others’
viewpoints. Social interactions, like giving or receiving support, were
also utilized. In situations perceived as uncontrollable, participants
used strategies like mediation and temporal suppression.
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Table 1. Nine situations where negative emotions were experienced.

Category

Definition

Example

Underachievement

Self-depreciation

Unmet expectations

Interpersonal
conflicts

Future worries

Negative empathy

Uncontrolled
external factors

Breach of morality

Regret for
wrongdoings

Failure to achieve a self-assessed goal

A situation where one feels inadequate and
is dissatisfied with oneself

A situation where expectations towards
others are not fulfilled

A situation where (in)direct conflict arises
between oneself and others

Concerns about an uncertain future

A situation where one experiences negative
feelings due to empathy with others’ feelings

An external, uncontrollable situation that is
not desired

A situation where morality has been violated

A situation where one feels regret for having
wronged others.

“I'm upset because | didn’t study and talked too much with my friends.” (P16, day 2)
“I'm worried because my grade in low compared to others.” (P4, day5)

“I'm sad because love and study are not perfect.” (P7, day 10)
“I'm disappointed in myself because there’s a lot | don’t know.” (P5, day 12)

“l am annoyed because my friend did not reply quickly.” (P12, day 4)
“I'm sad that my boyfriend didn’t keep his promise.” (P7, day 7)

“I am so angry at my mom.” (P7, day 3)
“I'm frustrated because | don’t agree with my team members.” (P12, day 3)

“I'm worried about my research.” (P11, day 9)
“I'm worried that | won’t do well on the test.” (P13, day 8)

“I'm depressed because my friend broke up.” (P4, day 14)
“| feel sad and sorry that my friend was rejected from the job.” (P4, day7)

“I'm anxious that my plan to study in COVID-19 has been disrupted.” (P9, day 2)
“I'm in a bad mood because | had a bad dream.” (P9, day 3)

“I get angry because of the person who leaked the test questions.” (P5, day 9)
“I'm angry about the bully.” (P3, day 12)

“I'm sorry | didn’t keep my promise.” (P14, day 2)
“I'm sorry that my girlfriend misunderstood my intentions.” (P6, day3)

Note: Participants were coded as P# in the diary study.

Table 2. Coping strategies reported by the participants.

Category Definition Example

Vent Expressing feelings, often through communication Discussing feelings with a friend
Self-reward Engaging in pleasurable activities Enjoying one’s favorite meal
Refreshment Changing current feelings through different activities Listening to uplifting music
Rest Taking a break to rejuvenate energy Going to bed early

Distraction Focusing on other things to avoid dwelling on negative Immersing in work

Positive thinking

emotions

Adopting optimistic perspectives and recalling positive

aspects of life

Remembering the kind help of a friend

Thinking from the
other’s perspective

Detach

Giving up/leaving

Temporal repress

Problem-solving

Analyse
Social support

Providing social support

Considering another’s viewpoint for perspective

Creating mental distance from current feelings
Removing oneself from a negative situation

Temporarily suppressing feelings, such as avoiding an
argument

Deliberately addressing the problem causing negative
emotions

Examining feelings in detail, often through writing
Seeking help from others

Offering support to others

Considering a partner’s viewpoint during a disagreement

Meditating with calming music

Leaving a stressful workplace early

Avoiding a political argument with a parent

Creating a plan to solve an issue

Keeping a diary
Sharing concerns and soliciting advice from others

Listening attentively to a friend in need
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Desired Experiences

Participants expressed their desired experiences in writing and
drawing once a week to overcome negative emotions. This
process resulted in a total of 30 ideas, which were clustered into
seven groups, as shown in Table 3.

Participants mentioned various strategies to manage their
negative emotions caused by anxious attachment. They discussed
empathy as being comforted by someone, like a family member
reacting to their concerns with compassion. They spoke about
eliminating negative emotions and feeling a sense of relief from
negative feelings, akin to writing down and then physically
discarding negative thoughts. An all-around supporter was
mentioned, envisaging a supportive entity, similar to a personal
virtual assistant that monitors their well-being and suggests
coping mechanisms. They talked about dream control, having
the liberty to do anything in a dream, resembling a lucid dream
offering an escape from reality. Providing a positive experience
was a common theme, describing activities that facilitate positive
emotional experiences such as indulging in a favorite hobby,
walking in a park, or attending a fun social gathering to boost their
mood. They also mentioned physical fatigue solutions, methods
that alleviate physical exhaustion, like a rejuvenating exercise
routine or a restorative drink. Lastly, problem-solving was
discussed as finding solutions to complex issues, as if an inner
mentor steps in, representing a more confident and competent self,
to handle challenging tasks.

Design Considerations

From the various situations and coping strategies identified in the
diary study, we narrowed down target situations and strategies as
design considerations. These guided the conceptualization of an
interactive device that mitigates anxious attachment.

Target Situations

The nine situations identified in the diary study were further
analyzed using the attachment type classification model,
as illustrated in Figure 5, to identify those aligned with the
characteristics of anxious attachment: thinking negatively about
oneself and positively about others (Bartholomew & Horowitz,
1991). Situations that fit these criteria, such as underachievement,
were noted—comparing oneself unfavorably to others. However,
a situation like interpersonal conflict was excluded because they
involved negative perceptions of others, contradicting the positive
others aspect of anxious attachment. As such, self-depreciation,

Sfuture worries, and regret for wrongdoings were identified. Among

them, the situation of regret for wrongdoings was later excluded
because it did not pertain to attachment but applies generally to
all attachment types. Hence, underachievement, self-depreciation,
and future worries were identified as situations to design for.

Target Strategies

A positioning map was formulated to determine strategies to utilize.
The map was based on two axes: emotion regulation strategy
(upregulating positive emotions versus downregulating negative
emotions) and agent (individual versus collaborative behavior).
Figure 6 visualizes the relative positions of existing coping strategies
and the desired experience, as categorized from the diary study. For
example, venting and empathy were classified under collaborative
behavior—downregulating negative emotion. This was because
participants expressed their emotions to others and empathized,
both of which were social interactions intended to decrease negative
emotions. Additionally, strategies like positive thinking, thinking
from the other’s perspective, and eliminating negative emotions
fell under individual behavior-downregulating negative emotion.
These strategies involved individual thought processes that reduced
negative emotions with limited social interactions.

Table 3. Desired experiences to mitigate negative emotions reported by the participants.

Category Definition

Example

Empathy

Eliminating negative
emotions

All-around supporter A helper who assists in various ways

Dream control Freedom to do anything within a dream
Providing a positive

] Facilitation of positive emotional experiences
experience

Physical fatigue solution Methods or substances that help alleviate physical tiredness

Problem-solving

Being empathized with by someone or something

A product listening and responding to me compassionately

An Emotion trash can—a metaphorical or physical place where
| can symbolically dispose of negative feelings

Feeling lighter and more at ease from negative feelings

A personal assistant robot informs me of my condition and
suggests possible solutions or coping strategies

Alucid dream, offering an escape from reality

Engaging in a hobby, spending time in nature, or participating in
enjoyable social events to uplift my mood

A restorative supplement that helps maintain energy levels

An alter ego that manages my challenging task, representing a
more confident, competent side of myself

The process of finding solutions to difficult or complex issues
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Among the four spaces, the space corresponding to the
upregulation of positive emotion and collaborative behavior
was selected for conceptualizing the interactive device for the
following reasons. First, this space was not addressed by current
coping strategies despite being desired by participants. Thus,
it was identified as a design opportunity. Second, strategies
that upregulate positive emotions have been shown to enhance

H. Kang, J. Yoon, and C. Kim

happiness, life satisfaction, and self-esteem while holding negative
emotions in check (Bryant, 2003; Quoidbach et al., 2010; 2015).
Moreover, attachment theory suggests that responsive social
interaction is crucial for stabilizing relationships (Arriaga et al.,
2018). Therefore, it was expected that interactive devices that
respond to users can help establish stable relationships.

Positive Others

Target situation

Underachievement
Self-depreciation

Future worries

Positive Self

Negative Self

Negative Others

Figure 5. Classification of the target situations to design for.

Upregulating Positive Emotion

Providing positive All-around
Self-reward expe?ignce supporter
Refreshment
Rest Target strategy
Detach
Individual Collaborative
behaviour behaviour

Positive thinking

Physical fatigue
solution Analyse

Thinking from the

Temporal repress  qther's perspective

Giving up/leaving Distraction

Eliminating
negative emotions

Downregulating Negative Emotion

Figure 6. The classification of target coping strategies;
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Concept Development

A design workshop was conducted to explore potential user
experiences for individuals with anxious attachment. The
focus was on three target situations identified in the design
considerations: underachievement, self-depreciation, and future
worries. Five design professionals participated in the workshop.
They are user interface designers, product designers, and user
experience designers. Each participant had at least two years of
experience in their respective fields. Table 4 provides details on
the participants’ backgrounds. The goal of including people from
various specializations was to gather diverse perspectives.

As determined in the design considerations, participants
were guided to envision experiences that upregulate positive
emotional experiences (i.c., amplifying and prolonging positive
emotions). As a source of inspiration, the participants received a
handbook that outlines a set of positive activities applicable to the
five strategies for the emotion regulation process (Gross, 1998) in
daily life (see Figure 7). The activities were related to (1) choosing
situations to enter (or not) based on their preferred emotional
outcomes (i.e., situation selection), (2) modifying those situations
to be favorable (i.e., situation modification), (3) directing their
attention to specific features of the experiences (i.e., attentional
deployment), (4) changing their evaluation of the situation
(i.e., cognitive change), and (5) altering their experiential, and

Table 4. Participant information of the design workshop.

behavioral responses (i.e., response modulation). The list was
adopted from the emotion-regulating activities compiled by
Quoidbach et al. (2015).

The workshop consisted of three phases: introduction,
ideation, and discussion. The introduction phase provided
research goals, findings from the diary study regarding intended
users and situations, and design considerations. In the ideation
phase, participants, unrestricted by product types, generated
two ideas for each intended scenario, resulting in diverse ideas
based on each designer’s expertise. This led to a total of 30 ideas
(two ideas for each of the three situations from five participants;
see Figure 8 for examples of generated ideas). In the discussion
phase, designers shared and deliberated on their design strategies
with sketches. Table 5 outlines the patterns of resulting design
strategies and associated design qualities.

In the situation of underachievement, suggested design
strategies included creating goals
manageable timeframe to avoid feeling overrun, obtaining
philosophical guidance to gain broader perspectives, particularly
in strained relationships, and compassionate discourse, which

achievable within a

comprises expressing feelings without assigning blame during
disagreements. They also suggested acknowledging minor
accomplishments, such as valuing a successful collaboration with
a team member, to enhance self-esteem. Sharing experiences with
trusted individuals, like conveying feelings of underachievement

Age Gender Occupation Working experience
30 Female User experience designer 2 years
29 Male Product designer, design researcher 2 years
30 Female Product designer 6 years
26 Female User experience planner 3 years
32 Female App user interface designer 3 years
The Process of Emotion Regulation
Situation Situation Attentional Cognitive Response
Selection Modification Deployment Change Modulation
« Acts of kindness » Counting kindness * Best possible self * Best possible self * Aerobic laughter
. L . . . . . intervention
« Behavioural activation * Guided imaginary « Counting blessing
» . . - + Capitalization
« Character strength * Intensely positive experience * Gratitude visit intervention
« Goal setting and * Letter from the future * Intensively positive

planning (GAP) training » Loving-kindness meditation

* Hope thera
P Py * Mindfulness-based therapies

« Prosocial spending

Positive Interventions

» Positive mental time travel

* Quality of life therapy n .
* Reminiscence exercise

« Solution-focused

coaching * Reminiscence intervention

* Well-being therapy + Savouring exercise

. * Gratitude visit
experience

«  Letter from the future *  Guided imaginary

* Reminiscence

« Quality of life thera
Y Py intervention

« Temporal scarcity

*  Well-being therapy

Figure 7. Example approaches for positive intervention (adopted from Quoidbach et al., 2015).

B¢ www.ijdesign.org

International Journal of Design Vol. 18 No.2 2024


http://www.ijdesign.org

#1KEOFY p ff n #2 %P2 H|sp
e “« o=
) ||y
e 7 e, . I 2
28 ) 0 = [ |
O o |
Mol | MOTATAA el
| e AT S T —
| —— e (D) (O 28w

ey

|+ omtn ekt
e sen B T ws e
v 7%3: @H 6 @ )
b bo®
| g

VDB v/ o ( BEgenl

H. Kang, J. Yoon, and C. Kim

GO penget moumandy . M e
oEts L %
== ofprods - - —_—

g B g, G —

194 -_BRAN whsH

o) e

o

@ uut;
0ty
olop g

Figure 8. The example results of the design workshop.

Table 5. Suggested design strategies and related design qualities for the three situations.

Situation Design strategy

Design quality

timeline)

a strained relationship)

Underachievement

trusted friends or family)

project)

without self-blame)

Self-depreciation

mistakes)

daily tasks)

Future worries

a challenge)

Analyzing situations objectively (e.g., understanding the real reasons behind a setback

Identifying steps to improve (e.g., developing better study strategies after a low test score)
Recalling past successes (e.g., remembering a time when a project was well-received)
Speaking comforting words to oneself (e.g., reminding oneself that everyone makes

Setting realistic goals and plans (e.g., creating achievable goals within a reasonable
Receiving philosophical advice for perspective (e.g., understanding different viewpoints in
Compassionate communication (e.g., expressing feelings without blaming in an argument)
Recognizing small victories (e.g., appreciating a productive conversation with a partner)

Sharing experiences with close ones (e.g., discussing feelings of underachievement with

Engaging in enjoyable activities (e.g., going to a movie with friends to distract from a failed

Conversational— Action-
oriented and organized
Positive thinking—
encouraging and celebratory
Familiar and relatable
Reflective and motivating
Warm and soothing
Personal and affirming
Purposeful

Cultivating a positive outlook (e.g., expecting a positive outcome from a job interview)
Celebrating small successes regularly (e.g., acknowledging and rejoicing over completing

Developing a clear plan of action (e.g., outlining steps to complete a complex work)
Visualizing positive future scenarios (e.g., imagining strengthened skills after overcoming

Practicing positive self-talk (e.g., reassuring oneself that a resolution can be found soon)
Setting personally meaningful goals (e.g., learning a new communication skill)

with a friend, was recommended as a strategy to receive support
and empathy. Additionally, engaging in pleasurable activities,
like attending a concert with friends, was suggested as a positive
distraction from an unsuccessful endeavour.

Forthesituation of self-depreciation, designers recommended
strategies such as examining situations impartially, which involves
comprehending the true causes behind a disappointment without
self-criticism, identifying improvement strategies, like devising
better communication approaches after a misunderstanding,
recalling past victories, such as remembering a well-executed
presentation, to enhance self-esteem, and uttering comforting
phrases to oneself as a form of self-care and reassurance.

In the situation of future worries, designers recommended
fostering a positive mindset, like anticipating a favorable
result from a project proposal, acknowledging minor victories
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regularly, like recognizing and celebrating the completion of
weekly goals, to maintain high spirits. They also proposed
formulating a clear action plan, like detailing steps to complete
a challenging assignment, envisioning positive future scenarios,
for example, imagining acquiring new skills after overcoming a
hurdle, practicing positive self-affirmations, reassuring oneself
that a solution is within reach, and setting personally significant
goals, like mastering a new programming language, to keep
motivation elevated.

The design qualities associated with these strategies were
proposed to be action-focused, organized and actionable, and
associated with clear and concise instructions or steps. They
aim to encourage users to take initiative, be reflective, and allow
them to consider their progress and emotions while motivating
and inspiring them to persist. The design was also suggested to
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be encouraging and celebratory to recognize the user’s efforts,
warm and soothing to offer a comforting environment, personal
and affirming to validate the user’s feelings and experiences,
and purposeful to ensure each component or feature serves a
valuable purpose.

From the suggested qualities, we identified three key
design qualities to integrate into a design concept: conversational,
positive thinking, and familiarity. The conversational aspect
emerged as a significant component, particularly in the form
of smart speakers that offer motivational phrases and concrete
action plans. As such, text interaction, which encompasses both
reading and writing, was also deemed a viable communication
method, providing a quieter, more introspective mode of
engagement. Positive thinking was identified as important for
helping individuals with anxious attachments view themselves
in a more positive light. Related, recalling positive memories
and envisioning a positive future were proposed as ways to
facilitate essential cognitive change through product interactions,
encouraging users to reframe their thoughts and perceptions in an
optimistic manner. The use of a familiar product or a familiar way
of using it was emphasized for users with anxious attachments.
Given the importance of stability for these individuals, using
known products was deemed more reassuring than introducing
unfamiliar ones. Hence, integration with an existing product was
preferred when developing prototypes to ensure user comfort
and security, providing a seamless experience that builds on
existing habits and preferences, rather than disrupting them with
something entirely new.

A prototype of an interactive device, incorporating three
key design qualities, was developed. It consisted of a printer and
a mobile application, employing a familiar interaction format
similar to writing and reading on paper. Users manually select one
of three options on the app’s situation button, corresponding to
their current negative experience. Once the user presses the print
button, the device swings into action, printing written content
specifically tailored to the chosen situation (as shown in Figure 9).
The content varies based on the selected situation, building on the
suggested strategies as outlined in Table 5. For underachievement,

Underachievement -----.____ |

* B
Self-depreciation  --------"""""7" e
IO

Future worries e e I A - R E | R

1. Situation Selection

the paper features motivational and comforting phrases (e.g., “It
is fine to celebrate success, but it is more important to heed the
lessons of failure.”). For self-depreciation, it poses questions
that remind users of positive self-memories (e.g., “Even if it’s
small, did you show any consideration for others today? Please
compliment yourself.”). For future worries, it includes questions
that encourage imagination to reduce uncertainty (e.g., “What
kind of day do you want tomorrow to be? Please write a future
diary imagining an event.”). This concept is intended to provide
automatic and customized content for users, and to cater to their
individual experiences and emotional states.

Main Study:
Assessing the Device’s Effectiveness

Method
Participants

Six participants, consisting of three men and three women with
anxious attachment, were newly recruited through the recruitment
system implemented in UNIST. In line with the procedure used in
the preliminary study (see Preliminary Study section), participants
who self-identified as having anxious attachment contacted the
researcher (the first author), with the results of the Experiences
in Close Relationships (ECR; Brennan et al., 1998). The average
age was 23.5 years, with a range from 20 to 28 years old. Since
the app was developed on Android operating system, using an
Android phone was a requirement.

Materials

An interactive prototype of the device was developed, as shown
in Figure 10. It consists of three parts: a mobile application, a
printer module, and a 3D-printed cover. The printed prompts
were carefully crafted based on suggested experiences and design
qualities formulated during the design workshop. Twenty unique
content pieces were prepared for each situation, using a coding
mechanism to ensure random selection and prevent duplication

Underachievement

Self-depreciation

Future worries

Itis fine to celebrate
success, but it is more
important to heed the
lessons of failure.

Bill Gates

I

2. Print

Figure 9. The device operation process.
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Even if it's small, do
you have any
consideration for others
today? Please
compliment yourself.

What kind of day do you
want tomorrow to be?
Please write a future
diary imagining an
event.

3. Written Paper
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during printing (totaling 60 content pieces; 20 contents per three
situations). Additionally, a user manual explaining how to operate
the device was created. Three identical prototypes and manuals
were replicated and distributed in two batches, each two weeks
apart. Each batch, intended for three participants, contained three
prototypes and manuals.

Three online questionnaires and interview questions
were prepared. The first questionnaire asked participants about
their feelings at the time of using the device, specifically about
perceived valence (i.e., positive versus negative; “How did you
feel about the situation?”). This was to verify if participants sought
the device during negative emotional states, as the evaluation
study was centered on the device’s effectiveness in alleviating
negative emotions within an anxious attachment context. The
second questionnaire focused on the perceived effectiveness of
the device in positively influencing participants’ emotional states,
asking “Has using the device helped make you feel better?” The
interview and the third questionnaire aimed to understand the
motivation for using the device and its potential long-term impact,
serving as a post-evaluation. It included questions like, “Have
there been any changes in terms of the urge to seek others to talk
about your negative experiences?” and “Do you think that using
the device has helped manage your feelings by yourself?”

Procedure

The evaluation study was conducted in the order of installation,
first questionnaire, second questionnaire, interview, and third
questionnaire. The first and second online questionnaires,
conducted every five days, assessed the participants’ experiences
of using the device. After ten days of using the device, an
interview was conducted to delve deeper into each participant’s
survey responses. Throughout the study, participants received a
daily reminder to use the device. Finally, a third questionnaire
was conducted two weeks after their participation to examine any
long-term behavioral changes resulting from device usage.

H. Kang, J. Yoon, and C. Kim

Results
Manipulation Check and Perceived Effectiveness

The first and second questionnaires included two parts. The
results of the first part confirmed that the participants did indeed
experience negative emotions when they sought to use the device.
Using a 5-point scale where 1 indicates very negative and 5 very
positive, 36 responses were collected, with 12 responses for each
of the three situations (M = 1.91, SD = 0.41). Notably, negative
responses were tied to self-depreciation (M = 1.42, SD = 0.18),
with most participants indicating very negative or negative
feelings. Similarly, responses related to underachievement and
future worries were towards negative feelings but were slightly
higher (M =2.17, SD = 0.48).

The second part explored the extent to which the device
helped manage emotions. Utilizing a S5-point scale, where
1 signifies strong disagreement and 5 strong agreement, we
collected 36 responses, with 12 responses for each situation.
The device was generally perceived as effective across all three
scenarios (M = 3.69, SD = 0.75), with the greatest agreement
for future worries with high variability (M = 4.17, SD = 1.21).
For self-depreciation, the participants generally agreed that the
device was effective in mitigating negative emotions (M = 4.08,
SD = 0.92). The mean rating for underachievement was 3.08,
indicating a slight agreement (SD = 0.35). While the sample size
was small, the variations in the degree of effectiveness in future
worries and self-depreciation implied that its effectiveness was
somewhat individual-specific. We delved deeper into the factors
contributing to the device’s effectiveness for each user in the
following section, using qualitative data analysis.

Results of Interviews

All interviews were transcribed and subjected to thematic analysis
(Braun & Clarke, 2006; Thomas, 2006). Initially, transcripts
were clustered into positive and negative responses. They were

(b)

Figure 10. The process of prototyping the device includes: (a) developing the printer module and the mobile app,
(b) creating the 3D printed cover, and (c) installing the device at a participant’s home.
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then further coded to identify factors contributing to the benefits
and drawbacks of using the device. In addition to the inductive
data coding and interpretation, the design strategies and design
qualities derived from the design workshop (e.g., engaging in
enjoyable activities, conversational) guided the analysis of the
device’s key features and participants’ responses. To ensure inter-
observer reliability, two additional researchers, specializing in
human-centered and experience design, independently reviewed
de-identified transcripts and coded them. Any differences in
interpretations between the researchers were resolved in iterative
discussion in which they argued for their analysis with examples
until a consensus was reached. The data analysis identified eight
types of positive experiences (see Table 6) and four types of
negative experiences associated with the device usage. The key
findings and corresponding exemplary use cases as well as related
design aspects are reported below.

Using the device helped ease negative emotions through
three experiences: (1) explicit emotion awareness, (2) positive
self-perception, and (3) introspecting the problems at hand.
First, the participants mentioned that using the device enabled
them to recognize their emotions more explicitly. All participants
agreed that choosing a specific situation helped them be aware
of their negative emotional experiences in detail, such as worry,
frustration, and insecurity. For example, one participant stated,
“paying attention to how I felt helped me understand what
caused these feelings and how I could respond constructively
(Participant 1).” Another remarked, “Choosing one of the three
situations already helped me better understand the nature of the
negative feelings [ was experiencing.”

Second, using the device encouraged the participants
to adopt a positive mindset. This involved recalling positive
experiences and maintaining a positive outlook. For example,
Participant 5 shared, “There was a time when I was really happy
to recall good memories.” Participant 1 stated, “I felt terrible

today, but recalling the good moments made me realize that the
day wasn’t meaningless. I felt better as I could end on a good
note.” Even in a short span of time (i.e., ten days), this positive
thinking turned into a habit for some participants. Participant 4
explained, “I started focusing on what was best at that time rather
than dwelling on what I lost. I spent time answering questions and
focusing on my strengths, not my weaknesses.”

Third, using the device assisted participants in introspectively
managing their emotions. It engaged participants during moments
of negative emotions, helping to alleviate these feelings. As noted
by Participant 5, the device helped them vent and stop negative
thoughts while printing. However, the device’s effectiveness
appeared to vary depending on the intensity of negative emotions.
For example, Participants 1 and 6 found it challenging to focus
on their anger, nervousness, or hate while using the device. They
noted that during moments of these intense negative emotions,
the device hardly managed to get their attention. On the other
hand, using the device proved effective in mitigating less intense
negative emotions, such as sadness and disappointment.

The device also enabled participants to become more
independent by helping them manage their emotions without
frequently seeking support from others. Participant 6 stated, “As
other people might also be struggling, I can’t keep talking about
my problems. I appreciated being able to handle it by myself.” In
addition, Participant 5 mentioned, “I liked the fact that I didn’t
bother others much, and found comfort in resolving my issues to
some degree myself.”

Interestingly, having a device that can be used during
negative emotional states provided an emotional stability.
Participant 3 stated, “Being far away from home, finding new ways
to handle my negative thoughts and feelings was challenging. But,
just knowing the fact that I had it was very helpful. The ability
to soothe negative feelings by pressing the buttons whenever [
wanted gave me a sense of stability.”

Table 6. An overview of positive experiences derived from interviews.

Positive experience Examples

Explicit emotion awareness

Positive self-perception

Introspective emotion regulation

Increased independency

Emotional stability

It was like having a chat.
Human-like interaction g

Enjoyable moment

Memorable reflection

» Choosing situations made me think about my feelings in a clear way.

It got me thinking on the bright side.
Seeing my own growth brought me a sense of satisfaction.

It provided an outlet for my negative emotions.
It nudged me to remember the good times.
It just became part of how | manage my feelings.

It helped me figure stuff out all on my own.
| found myself asking my friends for help less often.

| felt a sense of stability from the device’s physical presence.

The waiting process built up my anticipation.
The randomness added anticipation and fun.

Writing down on paper helps it stick better in my memory.
Writing down on paper helped me minimize distractions.
Seeing those printed papers just grabbed my attention.
The printed paper served as a prompt for recording.
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The human-like interaction and enjoyable moments also
had positive effects. For example, Participant 5 mentioned, “If 1
was using the app alone, it would have felt instant. But because it
took some time to come out through the printer, it felt like I was
waiting to talk to someone else.” Participant 1 also noted “I found
it easy to organize thoughts because the device gave me questions
related to the selected topic.” Participant 4 mentioned “It was fun,
and [ was looking forward to what questions would appear next.”

Further, the physicality of the device stimulated memorable
reflection. As Participant 5 stated, “The app could be ignored, but
when it’s on paper, | had no choice but to watch it while it was
being pulled out.” Similarly, Participants 2 and 3 placed the paper
on their desks or walls and found themselves glancing at it while
daydreaming or waiting for their computer to load. Writing by
hand was reported to be more memorable than typing on a cell
phone, giving the participants (Participant 3 and 4) the impression
of writing a letter. Participant 4 added “One of the device’s
positive aspects was the increased focus on writing, as there were
fewer distractions compared to using my phone.” Upon looking at
the collected papers, Participants 3, 4, and 5 used the printouts to
track their device usage. They noted that the collection of printed
papers could serve as a form of memory. Participant 5 mentioned,
“The printed papers could become something that [ can see when
I have a hard time in the future.”

Nevertheless, using the device had its drawbacks. As
previously noted, when participants confronted intense negative
emotions in situations of underachievement such as frustration
and anger, some felt overwhelmed. This was because using the
device inevitably led them to ruminate on these negative feelings.
For example, Participant 1 said, “Filling out the questions was
helpful, but it was somewhat difficult as I had to chew over
the negative experiences and foreground them.” Participant 6
remarked, “It seems to vary depending on the situation. At times,
recalling happy memories made me feel worse when comparing
them to my current situation.”

Furthermore, some participants found it difficult to
determine which situations to select. Participant 5 expressed this
confusion by saying, “I was a bit confused about which button
to press. Sometimes, situations are quite mixed and complex.
Self-deprecation, future worries, and underachievement are all
intertwined, making it a bit confusing.” Similarly, Participant 1
also noted, “Sometimes, I’'m not sure if my self-deprecation is due
to worries about the future or because I haven’t been able to keep
up with something.”

The printed prompts associated with the situation of
underachievement had shortcomings. Some participants found
that the content did not directly correspond to their experiences.
Participant 5 noted, “The prompts weren’t bad, but sometimes the
prompts I wanted didn’t come up, so that was disappointing. 1
wished for prompts that were more closely related to solving the
concerns in the situation. When unrelated prompts came up, it felt
unsatisfying, and I tried to connect them as much as possible.”

Additionally, some participants expressed dissatisfaction
with the delay caused when they did not have immediate access to
the device and printed content. Participant 5 shared, “I’ve had that
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experience a couple of times, like once on the subway and another
time when [ was probably on a mountain. I was looking forward to
printing at home, but it was also somewhat disappointing because
I wanted to print and write about my experiences immediately.”

Potential Long-Term Benefits of Using the Device

The results of the third questionnaire, which was completed
two weeks after using the device, indicated that the post-
use experience continued to help alleviate negative emotions
associated with anxious attachment, with an average rate of 4.34
out of 5. Five out of six participants reported positive responses,
each referring to different reasons. These included: encouraging
independent writing and reducing reliance on others (Participant
1); boosting self-esteem and fostering a more positive outlook
(Participant 4); aiding in learning to handle negative emotions
independently (Participant 6); assisting in understanding one’s
own emotions and expressing emotions to others (Participant 5),
and helping to maintain healthy habits formed through the device
usage (Participant 3). For example, participants mentioned that “I
could do self-resolution by writing something down and resolving
it on my own, even without bothering anyone” (Participant 1), “it
seems that my self-esteem has increased during the participation
in this research, allowing me to lead a brighter and more positive
life” (Participant 4), and “I have been maintaining the improved
lifestyle habits that I developed through the device until now”
(Participant 3).

Discussion of the Findings

The main study investigated how the use of the device could
help individuals with anxious attachment in mitigating negative
emotional experiences. The results indicated that the device,
developed based on the design strategies from the preliminary
study, positively supported participants to manage their negative
emotions in a manner that stabilizes their attachment. The findings
suggest that interacting with the device could enhance emotion
regulation, reducing reliance on others. Yet, they also generated
new insights into how its design could be further enhanced by
revealing its limitations. In the following section, we discuss
(1) how these findings could contribute to mitigating negative
emotions resulting from anxious attachment, and (2) how they
could be applied in design solutions for anxious attachment and
related negative emotional experiences.

Design-Mediated Anxious Attachment and
Emotion Regulation

The evaluation study of device usage generated valuable insights
into users’ emotion-regulating behaviors related to anxious
attachment. Notably, self-reflection generated both positive
and negative impacts. On the positive side, introspecting and
recognizing the source of negative emotions helped participants.
As they decided which button to click on the screen, understanding
what triggered negative emotions seemed to alleviate these
emotions. This aligns with previous studies suggesting that self-
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reflection and emotion-introspection could support individuals’
adaptive coping because they can guide their thoughts and
behaviors in a self-beneficial way, thereby enhancing well-being
(e.g., Maclsaac et al., 2023; Herwig et al., 2010). However, some
feedback indicated excessive rumination on negative emotions. For
example, participants mentioned that using the device sometimes
made them focus on negative emotions and related experiences,
exacerbating them. This response aligns with studies indicating
that rumination can amplify negative emotions by fixating on
mood (Lyubomirsky & Nolen-Hoeksema, 1995; Nolen-Hoeksema
et al., 2008; Watkins & Roberts, 2020). Considering these two
sides, implementing a balanced level of guided self-reflection and
diversified strategies for emotion regulation (e.g., distraction and
positive reappraisal) should be taken into account in developing a
design intervention to minimize unforeseen and undesired effects.
The intensity of negative emotions in a situation was an additional
factor to consider. When participants experienced intense negative
emotions, such as resentment and fear, the device provided limited
opportunities for engagement with it due to the overwhelming
emotions they faced. This might be comparable to stressful or
threatening events such as relationship breakups (Kirkpatrick
& Hazan, 1994; Sbarra & Hazan, 2008) or the experience of
traumatic experiences (Mikulincer et al., 2011), engendering
insecurity (Arriaga et al., 2018; Fraley, 2019). In our study, these
insecurity-triggering situations appeared to diminish the device’s
usefulness. Hence, it is crucial to further explore alternative
design strategies that remain effective, even in the presence of
strong negative emotions.

In situations of wunderachievement, the reframing
or reappraisal prompts are deemed not particularly useful.
According to Troy et al. (2013), the utility of reappraisal in
mitigating negative emotions is significantly influenced by the
controllability of the stressor encountered. While reappraisal
can be beneficial in contexts involving uncontrollable stressors,
it can paradoxically increase negative emotions in situations
deemed controllable. This dichotomy underscores the device’s
limited applicability, especially in scenarios where individuals
might possess more control over their circumstances. Instead of
leveraging reappraisal, these situations might call for direct action
or solutions, as the attempt to simply reinterpret the situation
without addressing its root causes could inadvertently exacerbate
feelings of frustration. The device’s lack of utility in these contexts
may thus be attributed to its reliance on reappraisal. By adopting a
more adaptive and context-sensitive approach to its prompts, the
device could improve its effectiveness, particularly in addressing
the nuanced challenges associated with underachievement.

Despite the unexpected limitations of the device usage, it
is noteworthy that its mere presence often provided a sense of
security to the participants. As a tangible artifact, the physical
placement of the device within the participants’ environments
affected their motivation, owing to participants’ increased
awareness of the device, stimulating them to remember and carry
out positive activities during their daily lives (for an overview
of the benefits of tangible interactions within the context of
self-administered design intervention, see Schueller et al., 2013).
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This observation resonates with literature on interpersonal
attachment, which posits that individuals often form attachments
with easily reachable figures, usually partners, who serve as safe
shelters during insecure times (Oztiirk & Mutlu, 2010). However,
the availability and responsiveness of these attachment figures
can vary over time. We postulate that a tangible device offering
consistent, supportive, and stable interaction that can be a viable
means when help from others is unavailable.

While the positive responses regarding long-term benefits
were encouraging, we are aware that they remained hypothetical,
illuminating the need for further research into the long-term
relationship between design-mediated emotion regulation and
attachment stabilization. Potential areas of investigation include
the possibility of an intention-behavior gap, an incongruence
between what people consider worthwhile and what behaviors
they engage in (Carrington et al., 2010) and the novelty of device
usage wearing off over time, resulting in lower efficacy in long-
term real-life use (Shin et al., 2019).

Design Strategies for Anxious Attachment

The design strategies developed based on real-life coping
strategies of individuals with anxious attachment supported the
conceptualization process of the device, particularly in determining
kea features. First, as mentioned earlier, the tangible design proved
effective in providing a memorable object for participants. This
is consistent with previous studies (e.g., Diefenbach et al., 2016;
Desmet & Sadksjévi, 2016) which highlight tangible products can
form the material context of our daily lives. Thus, they can be
an effective means to influence users’ daily behaviors. Whereas
traditional screen-based behavioral intervention technologies,
such as computers and tablets, may come across as demanding
or challenging, a tangible design might help people adopt a
more natural, personalized approach to self-guided well-being-
enhancing behaviors. This implies that when designing for people
with anxious attachment, daily tangible interventions may yield
better effects. As some participants noted, they would serve as
reminders of their availability, assist in recalling or anticipating
positive experiences, or represent attempts to overcome
attachment-associated challenges.

Second, the interaction style affected its effectiveness. The
design workshop showed that while both reading and writing
experiences involved text interactions, writing had a more positive
impact on managing negative emotions. During interviews, one
participant mentioned that the reading-only scenario was not
particularly helpful, as it merely provided a reading prompt.
They found writing more effective because it encouraged active
participation and was more memorable than just passively
reading a prompt. In particular, the act of handwriting on paper
facilitated a deeper and more profound reflection than typing on
the app or just reading words. This was because writing by hand
allowed participants to focus more on the detailed aspects of their
emotional experiences (e.g., causes, feelings, and responses)
without distractions, helping them better organize their thoughts
and behaviors. These observations align with studies suggesting
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that paper-based interaction enhances metacognitive abilities
more than screen-based interaction, emphasizing its potential to
support self-regulation and foster metacognition (e.g., Ackerman
& Goldsmith, 2011).

Furthermore, participants mentioned that the subtle
delay between clicking the button and receiving the printed
paper and being able to write their thoughts at their own pace
created a sense of having a reciprocal conversation. This ‘slow
interaction’ was perceived as akin to human-human interaction,
allowing participants to feel like they were talking with a product,
alleviating the burden of conversing with someone (e.g., a friend
and a partner). The anticipation fostered by the short waiting
experience and the unpredictability due to the randomness of
the printed content elicited enjoyment and pleasant surprise,
contributing to participants’ increased desire to engage with the
device. This slow design or slow technology quality has been
known to be effective in promoting appreciation of the aesthetic
quality of experiences at hand and critical reflection, enriching the
overall user experience (for an overview of related design cases of
slow design and technology, see Odom et al., 2022).

Note that when applying these findings to future designs,
it is crucial to consider other factors beyond users’ attachment
types. These factors include, but are not limited to, the context
in which users interact with the device, such as location (e.g.,
at home, in the office, or while in transit) or time (e.g., before a
user goes to sleep or while waiting for others’ responses), could
considerably alter a user’s perception and use of the device. User
characteristics like demographics (e.g., age and gender) and traits
beyond attachment types (e.g., openness to experience, emotion
regulation ability, attitudes towards positive interventions) can
also influence the device’s effectiveness. Research suggests that
younger generations tend to have a more positive view of product
usage than older generations in terms of aesthetics, instrumentality,
and identity-association (Yoon et al., 2020), and the effectiveness
of an emotion-regulating technology is more pronounced for
those with positive attitudes towards such interventions (Yoon et
al., 2021). Given that our study primarily involved participants
under 30, feedback may vary in other age groups. Thus, a more
comprehensive and nuanced understanding of these factors is
needed to optimize future design and technology for the diverse
range of intended users.

General Discussion and Conclusion

Contributions and Design Implications

Emotional well-being has emerged as a significant societal
challenge and as such, the World Health Organization (2013)
included it as a key part of the mental health action plan. All
products and digital technologies influence users’ day-to-day
emotions, strongly affecting their well-being (Calvo & Peters,
2014). With the potential to reach large populations, the domain of
emotion-managing products has been recognized as a promising
avenue to promote well-being (Coyle et al., 2014). Despite the
widespread demand for such products, their development and

B¢ www.ijdesign.org

31

H. Kang, J. Yoon, and C. Kim

adoption have been hindered by a lack of understanding of how
they can be systematically integrated into everyday lives. Many
of emotion-managing products tended to rely on traditional
psychoeducation approaches from existing therapies, often failing
to correspond to the interests and situational needs of intended
users, including challenges in interpersonal relationships (Slovak
etal., 2022).

This paper
contributions by making connections between work grounded in
design research and psychology, especially linking the phenomena
of attachment and emotion regulation across the two disciplines.

makes methodological and empirical

Based on the theories of attachment in interpersonal relationships
and human-centered design approach, we elucidated (1) the
conditions that enable users with anxious attachment overcome
related negative experiences in daily lives (i.e., coping strategies),
(2) how such conditions can be facilitated by human-product
interactions with a focus on emotion regulation (i.e., design
strategies), and (3) how the design-mediated emotion regulation
influence users’ attachment stabilization.

In particular, this research makes a case for how design
can systematically enable users to actively manage their emotions
tied to anxious attachment in their routines. Previous studies in
psychology provide an understanding of the phenomenon of
anxious attachment and associated therapeutic interventions, but
they remain abstract and lack sufficient methodological support
for creatively conceptualizing and evaluating future designs. A
recent literature review indicates that the experiential qualities
of most emotion-managing products focus predominantly on
bio-feedback or implicit target feedback (e.g., guiding the user
towards certain physiological states through breathing exercises
with haptic interaction) (Slovak et al., 2022). These observations
suggest that the work so far has been confined to technology-
specific domains (e.g., biofeedback, reminders) rather than
providing designers with a systematic process of creating a
positive experiences in-situ. Given the promising results of the
evaluation study, the documented design process that builds on
the insights shared and checked with the actual users with anxious
attachment can be useful for designers who aspire to understand
and address the dynamics of interpersonal attachment, enabling
empathic and deliberate design decisions.

Further, in addition to the novel interactions enabled
by the device, the design strategies developed with design
professionals (as outlined in Table 5) can serve as a source of
inspiration for designing for people with anxious attachment. The
design strategies can be seen as an intermediate level of design
knowledge that helps designers bridge the gap between general
theories and intentionally designed artifacts, such as design
strategies, patterns, and annotated portfolios (Lowgren et al.,
2013). Specifically, the design strategies presented in the paper
fit into the intermediate space of design knowledge, grounded in
real-world coping strategies shared by participants (bottom-up)
and theoretical account of interpersonal attachment (top-down).
This level of design knowledge is valuable because it is concrete
enough to inform design activities yet generic enough to be
applicable in different contexts.
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While the comprehensiveness of these design strategies has
yet to be refined, and they need to be implemented in other design
studies beyond the developed device’s case, they would offer
valuable insights for future applications, such as social robots,
Al chatbots, and emotion care services. They could serve as both
inspiration and validation for design practitioners, facilitating the
generation of design concepts related to anxious attachment and
assessing their effectiveness. Specifically, the design strategies
can serve as a guiding tool that helps designers pick the respective
strategies. The questions designers could address are: What design
strategies are appropriate for the situation (e.g., self-depreciation
and future worries)? What kinds of existing or new experiences
could support the situations appropriately? What are the skills,
social supports, and products are needed to motivate and enable
the strategies?

Our study indicates that applying positive emotion
regulation strategies can be an effective pathway to counterbalance
the prevalence of negative emotions. Larsen and Prizmic (2004)
and Shiota (2006) that highlight that humour and creating positive
sensory events can be used to mitigate negative emotions by
increasing positive ones. Supporting this perspective, our testing
of the device further elucidated that strategies aimed at regulating
positive emotions hold potential not only for mitigating negative
emotions but also for enhancing overall well-being. The findings
suggest a new opportunity for designers to explore broader
emotion regulation strategies. Instead of solely focusing on
strategies to downregulate negative emotions, designers could
benefit from developing and integrating strategies that actively
upregulate positive emotions. Such an expanded repertoire of
strategies could contribute to more holistic design approaches,
fostering greater individual resilience.

Limitations and Opportunities for Future Research

The evaluation study’s strength lies in its qualitative approach,
particularly in capturing participants’ vivid and rich real-life
experiences over ten days. One of the interesting findings is that
the effectiveness of using the device differed when participants
experienced intense, high-arousal negative emotions. However, it
remains unclear what specific types of negative emotions were
involved and how they affected participants’ experiences in
detail. To delve deeper and gain a better understanding, future
research needs to take a more nuanced approach that considers a
broader range of distinct emotional experiences (both positive and
negative) and the patterns of eliciting conditions. Future research
would merit employing a systematic typology of emotions such
as the Scale of Positive and Negative Experience (SPANE; Diener
et al.,, 2010) and fine-grained probe tools such as the Geneva
Appraisal Questionnaire (Scherer, 2001), which would generate
complementing insights into what enables and impedes the
desired experiences.

It is important to note that the findings should be interpreted
with caution, especially regarding the positive impact of the device.
The results do not report to what extent the device contributed to
resolving negative experiences due to the absence of a control
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group. Therefore, future research should involve not only a larger
number of participants but also varying study conditions with a
baseline metric. For example, following the general practice of
experimental studies on positive psychology interventions, three
participant cohorts could be considered: a group with the device,
a group with a paper version providing the same content, and a
control group. These differentiated settings would help delineate
the unique contribution of the design. Related, longitudinal,
repeated follow-up assessments would be helpful in reliably
capturing the effectiveness and usefulness of the device usage.
For example, an Ecological Momentary Assessment (Shiffman
et al., 2008) would allow intensive, repeated measurements of
people’s engagement with the device and impact on constructs
of attachment and well-being (e.g., psychological needs and life-
satisfaction) in real-world settings and observing the patterns in
their reports that unfold over time.

Lastly, participants’ responses may have been affected
due to the Hawthorne effect, also called social desirability bias
(McCarney et al., 2007). In the study, the participants may have
been inclined to provide positive remarks out of politeness because
they were aware that the researchers designed the device. The fact
that negative responses to the experience were less frequently
reported than positive responses in the study might indicate a need
to refine the approach, possibly by employing multiple facilitators
on behalf of the researchers.

Conclusion

Anxious attachment, the most prevalent type of insecure
attachment, can negatively impact well-being by causing and
intensifying negative emotions in interpersonal relationships.
Central to the paper is the development of a self-administered
interactive device designed to alleviate the negative emotions
associated with anxious attachment. We conducted in-depth,
comprehensive user studies to identify effective coping strategies
with individuals with anxious attachment. These coping strategies
were subsequently translated into design strategies by design
professionals, resulting in a prototype of an interactive device. By
grounding the entire design process in lived experiences, the study
underscores the importance of human-centered design deeply
rooted in understanding user needs and related psychological
underpinnings. Our evaluation study shows that the device,
tailored to situations of underachievement, self-depreciation,
and future worries, can enhance explicit emotion awareness and
foster positive self-perception, thereby serving as an avenue to
mitigate anxious attachment. The results support its potential to
be integrated into users’ daily lives, increasing users’ self-esteem
and independence. Overall, we conclude that by inspiring users
to engage with a wide range of positive activities (both cognitive
and Dbehavioral) through situation-relevant but personally
interpretable prompts, designers can scaffold opportunities for
users to actively look after their own well-being. We hope that
our conceptualization and testing of the device will guide further
research on developing design and technology that enhance users’
interpersonal relationships with their well-being in mind.
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