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Figure 1: Be.side allows the bereaved to sustain bonds with their deceased loved ones by promoting remembrance through 
multi-modal stimuli. 

ABSTRACT 
During the grieving process, physical objects often serve as cata-
lysts for remembering and honouring the relationship with departed 
loved ones. Leveraging a participatory design approach, we created 
Be.side, a fully customisable multi-modal artefact that incorporates 
scent, sound, and heartbeat stimulation and acts as a touch-point 
between the deceased and the bereaved. We conducted a four-week 
study with three participants to understand how the artefact, con-
tinuously attuned to each participant, helped to continue bonds 
with the deceased. Our results show that Be.side’s bespoke elements 
helped participants to evoke memories of the deceased. Participants 
created personalised rituals for remembrance. They sustained bonds 

Permission to make digital or hard copies of all or part of this work for personal or 
classroom use is granted without fee provided that copies are not made or distributed 
for proft or commercial advantage and that copies bear this notice and the full citation 
on the frst page. Copyrights for components of this work owned by others than the 
author(s) must be honored. Abstracting with credit is permitted. To copy otherwise, or 
republish, to post on servers or to redistribute to lists, requires prior specifc permission 
and/or a fee. Request permissions from permissions@acm.org. 
CHI ’24, May 11–16, 2024, Honolulu, HI, USA 
© 2024 Copyright held by the owner/author(s). Publication rights licensed to ACM. Bereavement is a universal life event. However, each person’s ex-ACM ISBN 979-8-4007-0330-0/24/05 
https://doi.org/10.1145/3613904.3642386 perience difers depending on individual characteristics and social 

by not only interacting with Be.side but also participating in the 
research. Finally, highlighting that remembrance can both provide 
comfort and deepen sadness, we discuss future design considera-
tions. 
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environment [70]. Psychology and psychiatry literatures defne con-
tinuing bonds as ‘ongoing inner-relationships’ between the deceased 
and bereaved [78], which are natural and adaptive mechanisms 
used to overcome loss and grief [18, 47]. Although the feeling of 
loss and the desire to preserve the memories of a deceased loved 
one are usually strong, one may intentionally avoid thinking of the 
deceased if they do not know how to manage their grief [45, 73, 79]. 

Continuing bonds take many forms depending on individual 
and societal beliefs. Some examples include creating and wearing 
jewellery with the hair of a deceased person [39], remembering 
their death anniversary, praying, or continuing one-sided conver-
sations with a deceased individual [51]. To support the process 
of continuing bonds by cultivating memories to manage grief, we 
designed an artefact called Be.side (Fig. 1). This artefact acts as a 
touch-point between the deceased and bereaved. The name Be.side 
represents two concepts. Firstly, it refers to the commonly used 
preposition, beside, meaning next to someone or something. This 
indicates our goal to create an artefact that users can keep next to 
them. Secondly, it relates to the more abstract feeling of a deceased 
loved one’s presence. This indicates our intention to craft a device 
that allows users to carry the memory of a lost one with them. 

Be.side is a multi-modal translucent artefact designed for com-
fortable handheld use. It features three distinct elements: scent, 
sound, and heartbeat stimuli. Each element acts as a catalyst that 
supports a bereaved person in evoking memories of a deceased 
loved one. Users can customise the scent and sound according to 
their memories of the deceased. The heartbeat stimuli rate also 
depends on user preferences. Thus, Be.side is a bespoke artefact 
that our research participants could use in their houses to continue 
bonds over a prolonged period. We conducted a long-term four-
week study with three participants from South Korea and Japan. 
We observed their interactions with Be.side and the artefact’s efect 
on continuing bonds. 

Our guiding design research questions were: 

(1) How can we engage people undergoing bereavement in a 
prolonged participatory design process for a bespoke arte-
fact? 

(2) Can a personalised multi-modal artefact help the bereaved 
in continuing bonds with their deceased loved ones? 

(3) How do participants interact with the diferent sensory as-
pects of the artefact over time? 

In addressing our research questions, our study makes three 
signifcant contributions to human computer interaction (HCI) 
research. Firstly, we introduce an iterative participatory design 
approach that helps bereaved individuals design a remembrance 
artefact that fosters memory cultivation and a new relationship with 
the deceased. Secondly, we present Be.side, a fully bespoke artefact 
acting as a touch-point between bereaved individuals and their de-
ceased loved ones, achieved through a combination of scent, sounds, 
and heartbeat stimulation. Finally, through a situated long-term 
study, we explore how the interactive artefact’s diferent elements 
help evoke memories of the deceased and thus infuence the emo-
tions of bereaved individuals. Engaging with such a device over 
time, while developing unique rituals, contributes to continuing 
bonds and impacts the experience of grief. 

2 BACKGROUND AND RELATED WORK 

2.1 Continuing Bonds 
According to Kübler’s ‘Five Stages of Grief’, the journey of grief 
comprises the linear stages of denial, anger, bargaining, depression, 
and acceptance [48]. However, in practice, very few people expe-
rience a smooth and linear progression through these stages [53], 
and many remain trapped in cycles of grief and regret. Some even 
sufer from physical illness [80] or ‘Complicated Grief Disorder 
(CGD)’ [31]. Neimeyer et al. [62] noted that 506 young adults expe-
rienced complicated grief in the frst two years of bereavement. This 
occurrence was higher when the reason of death was an unexpected 
accident, suicide, or early death [62]. Regardless of the reason, if 
one has difculties in accepting the death of a loved one, their grief 
is generally more severe and lasts longer [20]. Further, after a loss, 
one can overcome distress and continue with their lives without the 
deceased person; however, moments of longing and grief are likely 
to reoccur even more than 10 years after the event [19, 47, 58]. 
Technology cannot, and arguably should not, attempt to ‘solve’ 
grief. However, technological artefacts and design processes can 
ofer emotional support when facing death or coping with grief [1]. 
HCI research can provide support during the bereavement process 
by facilitating the continuity of bonds between the deceased and 
bereaved [33, 63]. 

Continuing a bond with a deceased loved one is a natural instinct 
and often represents a positive mechanism for remembrance and 
processing grief [46]. Depending on individual and cultural beliefs, 
individuals continue their bonds through a variety of practices in-
cluding thinking of the deceased, praying, entertaining one-sided 
communication, commemorating the death anniversary, and pre-
serving the deceased’s room or possessions [50, 72]. 

However, continuing bonds with a deceased individual can also 
elicit feelings of loss, grief, and guilt, potentially causing additional 
distress [69]. This risk is particularly pronounced in situations 
where the pre-death relationship between the bereaved and de-
ceased is problematic, which can lead to further negative feelings 
and deepening of trauma [18, 38]. As a result, early work on grief 
suggested that bereaved individuals would beneft from detaching 
themselves from their loss [79]. In contrast, contemporary studies 
take a more nuanced perspective that considers continuing bonds 
as a way to support meaning-making after the loss; moreover, al-
though not universally viable, if adequately supported, continuing 
bonds can also help with confict resolution and promote other ben-
efts ranging from providing comfort to self-determination [38, 47]. 
Ultimately, continuing bonds is about not only remembering the 
deceased but also reframing the present. This can occur through a 
process that aids in fnding meaning in loss [47] or reconsidering 
a new relationship with the deceased [78]. This study focuses on 
how design and technology can help to continue bonds between 
the deceased and bereaved to facilitate positive engagement with 
grief. 

2.2 HCI and Bereavement 
In 2009, Massimi & Charise [57] were amongst the frst to urge the 
HCI community to consider how mortality, dying, and death should 
afect our research and practice. They coined the specifc term 
‘thanatosensitivity’ to indicate HCI technologies and approaches 
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Figure 5: Individuals’ bespoke artefacts. 

orally conducted the interviews. Although Yui could fuently speak 
in Korean, her native language was Japanese. While the interviews 
were conducted in Korean, we asked her to respond to the initial 
questionnaire in Japanese and supplement interviews with written 
notes in Japanese when she wanted to express her feelings in a 
more complete manner. We chose this approach to support par-
ticipants to articulate their experiences in the most comfortable 
and appropriate way [15]. We audio recorded the interviews, and 
the frst author took notes as appropriate. Then, the frst author 
manually transcribed the recordings in Korean, translated them 
into English, and shared them with the other authors. We followed 
an inductive thematic narrative analysis approach [5, 7, 49]. Au-
thor Jieun Kim conducted and discussed the initial coding with 
author Giulia Barbareschi. As codes were progressively defned, the 
authors held discussions to formulate the fnal themes. 

5.5 Results 
5.5.1 Di�erent Experiences of Grief. The meeting and interview 
results revealed that participants’ personal stories and grief infu-
enced their desire to feel connected to the deceased person. 

Min had a strong bond with his grandfather who had been a role 
model for him. His family lived with his grandparents in the Korean 
countryside. He had rich childhood memories immersed in nature 
rather than an urban environment. As a child, he played outside 
and went on mountain hikes with his grandfather. Min admired his 
grandfather’s participation as a pharmacist in the Korean War and 
his studies in Sweden after the war. His grandfather had inspired 
Min to study overseas. When he was studying abroad in Europe, his 
grandfather passed away. He regretted that he could not be with his 
grandfather in his last moments. Min’s father had told him that the 
grandfather was developing dementia. When Min’s father asked 
the grandfather if he would move to a nursing home, as they could 
not look after him anymore, the grandfather refused to respond. He 
passed away a month after that conversation. Min’s father regretted 
this conversation and often stated ‘He left fast, because I told him 

about the nursing home’. While Min shared this story with us, he 
was overwhelmed by sadness. His family holds a traditional memo-
rial service for the deceased grandfather on his death anniversary. 
Yet, for Min, this feels like just a formal ritual, and he wanted a 
more intimate bonding experience with his grandfather. 

Yui was more recently bereaved, and her grief was more promi-
nent, even though she accepted the reality of her father’s death. 
During our initial meeting, she shared some personal stories. When 
she graduated from university in Japan, her parents were divorced. 
Yet, she was already grown up and felt no resentment for the divorce 
and thus wanted to remain close to both parents. Although she 
could not see her father often, they had a good close relationship. 
As her husband is Korean, they had planned to move from Japan to 
Korea. Her father was sick at the time. After the move, she received 
a call one day and learned that his condition had deteriorated. She 
quickly travelled back to Japan to see her father who passed away a 
few days later. ‘My father did not want me to live in another country, 
he worried about me. I think he was waiting for me before he passed 
away’ – Yui (P2) Although her parents were divorced, her mother 
experienced strong grief following the loss, and Yui worried about 
her. Overall, Yui felt guilty for not being able to nurse her father 
and spend much time with him, as she was living in Korea at the 
time. Her desire to sustain their bond in a positive way drove her 
to participate in our research. 

Nara was closer with her father than her mother. Her father 
passed away when she was in her early 20s, while she was studying 
in Japan. Her mother did not tell her that her father was sick, 
because she was concerned that this would upset her while she was 
overseas. When she heard about her father’s imminent death, she 
was shocked. However, over time, she was able to process it. ‘My 
father’s death was a long time ago, I su�ered when he died, but I am 
�ne now. I feel sorry for his death more than missing his presence. I 
could understand him better when I became older in my 30s. His life 
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was quite short, he only focused on his responsibility as a father and a 
husband for our family’ – Nara (P3) When asked if she used anything 
to help her evoke the memory of her father, she mentioned that her 
family did not keep any of his belongings at home since he passed 
away. All were burnt except some photos and letters; however, she 
did not look at them much and wanted a more consistent and subtle 
way to remember him. 

5.5.2 Continuing Bonds Over Time. All participants reported using 
Be.side in the evenings before going to bed. Min had a ritual of 
praying to the Holy Mary before going to bed. Since starting the 
study, he began to keep Be.side next to the image of the Holy Mary 
on his bedside table (Figure 6), using it to feel connected to his 
grandfather before praying. Yui also kept Be.side on her bedside 
table and used it while sitting in bed. In the initial meeting, she 
explained how she often struggled to sleep well due to thoughts 
of her father. She noted how she frequently evoked memories of 
him before going to bed and found it natural to use Be.side to more 
actively explore those memories. This motivated her to keep the 
artefact beside her bed. Additionally, she mentioned that she found 
the shape and size of Be.side aesthetically pleasing and was not 
concerned about other people seeing it there. Nara kept Be.side on 
a bookshelf in her room and used it while sitting at her desk before 
going to bed. She put the letter from her father inside, underneath 
the Elastomer cover. 

Figure 6: Photos of places where participants kept Be.side. 
Left: Min kept it next to the Holy Mary, used Be.side �rst and 
prayed. Middle: Yui kept it on the bedside table and used it 
in bed. Right: Nara kept it on a bookshelf in her room and 
used it while sitting at her desk. 

Participants found that living and interacting with Be.side every 
day had a gradual efect on their thoughts and emotions which 
evolved over time. 

Min’s frst impression was one of a ‘surprising and new experi-
ence’. He noted that he closed his eyes when activating the artefact 
and that the combined smell of medicine and the NHK news chan-
nel sound were strongly reminiscent of his grandfather’s room. 
The heartbeat stimuli made him recall the memory of laying his 
head on his grandfather’s stomach when he was a child. In the 
second interview, Min used the question book as a guide to ex-
press his feelings and memories. He did not feel the need to use 
the book in the frst week, because he could focus on the artefact 
alone and naturally reminisce about his grandfather. However, after 
using Be.side several times, he got used to its multi-sensory stimuli 
and decided to open the question book. Some questions there led 
him to want to talk to his grandfather. At frst, he felt quite awk-
ward to the idea of speaking to an artefact; however, he tried to 
concentrate on the atmosphere and simply talk to his grandfather. 
‘When I answered the question “if there is something you have not 

been able to say yet, please tell your deceased grandfather”, I felt 
sad. I accomplished many things after grandfather passed away. If he 
were alive, he would de�nitely be proud of me. So, I said that’–Min (P1) 

Regularly interacting with Be.side made it easier for him to keep 
his grandfather’s memory alive in his mind. Sometimes he shared 
memories with his mother, which further helped him to continue 
the bond with his grandfather. His bedtime routine changed. He 
started to frst pray to his grandfather for his family’s well-being 
and then the Holy Mary. 

The day of her frst interview after the start of the study Yui told 
us that she had a dream about her father the previous night. Her 
frst impression of Be.side was positive, and she was curious about 
using it more. However, Yui found the scent of barley tea too weak; 
therefore, she decided to use the artefact while drinking barley tea, 
which calmed and relaxed her as she reviewed her day and listened 
to the sounds and vibrations from Be.side. She noted that during 
frst-week use, thinking about her father saddened her; however, 
by the second week, the sadness was less pronounced. She tried to 
recollect their happy and funny memories from her childhood, and 
the music and smell from the artefact helped her. She laughed and 
told us that she had a memory of her father always drinking all the 
soup when having ramen. As ramen soup can be remarkably salty, 
she often teased him for it. During the long-term study, Yui visited 
Japan for four days. Although she did not bring Be.side with her, the 
memories that she recalled helped her continue her bond with her 
deceased father when she travelled back to Japan. At her old house, 
she took out an old family album and talked to her sister about 
their father. Together, they visited his favourite ramen restaurant 
that she had mentioned in our previous interview. She also prayed 
everyday in front of his Buddhist altar in her family home. In the 
last interview, Yui expressed her gratitude to us for having given 
her the opportunity to process her grief and recall happy memories 
from her childhood. 

Nara had a strong desire to engage with Be.side from the very 
beginning. On her frst day, she recalled using the prototype for 15 
minutes in a row, activating the trigger three times. ‘I put my ear 
on this artefact on the desk. I thought, does a fetus in the mother’s 
womb feel the same? I immersed myself in the heartbeat and song in a 
lying position for quite a long time. It was therapeutic, and I thought 
about my father’s memories’–Nara (P3). She used the artefact to 
share her daily concerns or when she wanted to be comforted. For 
example, after having some troubles with her co-worker one day, 
she used Be.side to complain to her father about the argument. 
Simultaneously, she felt sad that he could not be there to listen to 
her in person. As she engaged in continuing their bond, she felt 
bittersweet especially on the day of the third interview, which was 
the day after Parent’s day in Korea. Recently, her brother’s family 
had a baby, and they gathered in the family home where her mother 
lives. She thought about her father and felt that he would have been 
happy to have this grandchild, and she missed him. When she used 
the question-book prompts around the date of Parent’s Day, she 
wished that he could be beside her, which made her sad and caused 
her to cry. This shows how, depending on individual situations, 
the same question could lead to very diferent feelings. Concerned 
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