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Family caregivers of patients with chronic conditions often subject themselves to drastic life changes. The
quality of life of the caregivers often decreases noticeably at the beginning of the caregiving trajectory, because
they typically reorient their lives to focus on the patient’s health status. As a result, previous studies viewed
caregivers primarily as people who need help and focused on how technologies can support them. However,
in our study, we found that caregivers are also capable of developing their own experiential knowledge and
strategies, which have been invisible in previous caregiver studies. By conducting in-home interviews with
fourteen family caregivers, we present the types of new knowledge and coping strategies family caregivers
have developed from their lived experiences during everyday caregiving tasks. These include 1) establishing
new mindsets, 2) developing mindful activities, 3) building relationship management strategies, and 4) sharing
experiences with people in their own networks. Based on our findings, we call for an asset-based approach
that will help researchers notice the capabilities of caregivers. This approach could enable researchers to be
more reflexive in the incorporation of caregivers’ devalued knowledge within their system designs.
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1 INTRODUCTION

The public healthcare system depends on friends and relatives to provide care for individuals
with chronic conditions[1]. When individuals have difficulties functioning independently, family
members are often expected to become their caregivers by assisting in everyday self-maintenance
activities, accompanying them to healthcare facilities, and providing emotional support. In the
United States, 22.3% of individuals, who are 45 years old or older, reported that they had provided
care for their friends or family members within the preceding month (Center for Disease Control)
[86]. A majority of people provide care for a family member at some point during their lives.
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Becoming a family caregiver for a family member with a chronic health issue, such as cancer
or dementia, leads to drastic changes in an individual’s life [62]. Caregivers often reorient their
lives to focus on the patient’s health status across the course of caregiving in response to mobility
restriction, essential clinic appointments, and high risk of infection [9]. Regardless of the numerous
tasks that caregivers must perform (from the patient’s self-care activities in a home setting to
emotionally supporting the patient [72]), caregiving resources are limited. Consequently, caregivers’
daily routines — including careers, finances, and social lives — are put aside. As a result, they often
report a significant decline in their physical, psychological, and social functioning throughout the
long-term illness care process [85].

To support these declines in caregivers, CSCW and HCI studies investigated how computing
technologies can support caregivers by addressing their limited health literacy [59], emotional
burden [40, 63, 98], and social isolation [81]. These caregiver studies let caregivers gain more
attention as individuals with their own needs (rather than as non-professional assistants to patients)
and suggested helpful technologies that could improve caregivers’ own quality of life as well
as their caregiving practices. However, despite the benefits of these studies to caregivers, they
view caregivers primarily as people who need continuous support from healthcare professionals,
health researchers, the public health system, and technologies. The suggested technologies aim to
supplement caregivers’ limited abilities. By focusing on their deficits, these studies shed less light
on the existing capabilities and knowledge of caregivers.

Recent medical literature has found that caregivers acquire knowledge that includes coping
strategies and insights while undergoing challenging experiences [43]. Similar to these recent
medical studies, a few CSCW and HCI studies mention caregivers’ capabilities and coping strategies
(e.g., learning how to balance life values and acquiring medical information [6, 73]). Building on
these recent studies that acknowledge the capabilities and knowledge of caregivers, we propose a
better way incorporate the strengths of caregivers, which were previously not very visible. This
study suggests an asset-based approach as an alternative framework that assimilates the knowledge
and capabilities of caregivers into technology design. In this paper, we highlight caregivers’ existing
assets, including their accumulated knowledge, strengths, and lessons learned while patients
undergo intensive medical procedures and recovery. We do so using information obtained through
fourteen semi-structured, in-home interviews with family caregivers (spouse, sibling, or parent).
Our contribution is threefold:

o This paper sheds light on the roles of caregivers as knowledge, rather than people who merely
need help to handle their difficulties. Caregivers’ capabilities have been less discussed in
previous caregiver studies in CSCW and HCL

o This paper suggests an “asset-based approach” as an alternative frame to incorporate care-
givers’ existing strengths that have largely benefited caregivers but not been deliberately
considered in previous system designs.

o This paper shows how asset-based caregiver studies could provide the potential of an asset-
based approach as a frame for HCI and CSCW researchers to practically perform reflexivity.

In the following sections, we present related work, data collection methods, and analysis, followed
by main findings and discussion.

2 RELATED WORK

Family caregivers have long been invisible actors in healthcare studies [62] and in broader society
[20]. The work of family caregivers in home settings was typically not paid, and their knowledge
was not valued as an important part of healthcare practices [14]. As a growing number of studies
examine caregivers and their needs, they have gained more visibility in HCI and CSCW studies.
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However, their existing capacities have not been discussed as the main theme when designing
technologies for them. On the other hand, a stream of studies has investigated an asset-based
approach as a way to focus on the capabilities of socially marginalized groups and avoid a needs-
focused model for understanding these groups. In this section, we will review how these two lines
of studies have been discussed and look for potential to bridge them to position caregivers as active
and knowledgeable social actors in healthcare studies.

2.1 Caregivers as people with their own complex needs

Scholars have long viewed caregivers as supporting actors who perform various tasks for patients
(e.g., interpretation of lab results, medication management, and care coordination) [19, 22, 75, 76].
In these studies, the caregivers’ own needs were invisible. To support caregivers’ information work,
studies have examined how to better provide information for caregivers, so they can enhance their
ability to care for patients [59, 92]. These studies viewed caregivers as information receivers and
aimed to facilitate their informational work through online platforms and mobile technologies. The
studies can be categorized into three groups: 1) technologies for educating caregivers (e.g.,[78, 93]); 2)
technologies that support caregivers’ decision-making processes (e.g., [26, 65]); and 3) technologies
that facilitate caregivers’ care coordination (e.g.,[32, 33, 56, 83, 99]) and communication with
clinicians (e.g.,[4, 21, 27]).

These studies commonly view caregivers as non-professional assistants to healthcare profes-
sionals who administrate the medical activities and care coordination of patients. Although the
studies highlighted that caregivers are critical in the patient’s treatment process, caregivers are
seen primarily as supporters or assistants rather than as individuals with their own lives. Even
when the active roles of caregivers were discussed as more than information receivers in patient
empowerment studies (e.g., [60]), caregivers were still considered supporting actors for patients.
Thus, caregivers’ wellness and health have been overlooked in these studies, despite that many
caregivers have experienced a significant decline in physical, psychological, and social functioning
due to long-term illness, caregiving processes [64].

The caregiver studies in CSCW and HCI have altered the conception of caregivers from supporting
actors for their patients to individuals with their own complex needs that are associated with their
value and emotions. They have addressed the importance of caregivers’ emotional work and how
they should be more visible in system designs [18, 39, 98]. For example, Chen et al. discussed the
necessity of acknowledging family caregivers as whole persons engaged in social-emotion work and
reflective learning while providing care for patients [18]. In their ethnographic study, Kaziunas et
al. discussed how caregivers’ emotional work is entangled with informational work (e.g., emotional
work involved in the interpretation of medical information about a family member[39]). To ease
caregivers’ emotional work, these studies suggested providing social contact (e.g., online support
groups [2, 88, 89]) and various activities (e.g., exergames [81]) to promote wellness mediated by
technologies [10, 28, 55, 71, 81, 89].

In more recent studies, the unique needs of caregivers were discussed within the context of
family social dynamics [6, 73]. They focused on caregivers’ values, desires, and dilemmas that
resulted from the conflicts of obligations as a family member (e.g., as a parent [73], spouse [6]). For
example, in a recent interview study by Seo et al., of parental caregivers of pediatric cancer patients
[73], researchers identified three unique tensions from caregiver’s strategies and practices: ensuring
the child’s social growth while limiting social contact for health reasons; managing illness-related
information that they disclosed to the child; and balancing attention, generosity, and discipline.

Proc. ACM Hum.-Comput. Interact., Vol. 5, No. CSCW2, Article 416. Publication date: October 2021.



416:4 Ji Youn Shin et al.

2.2 An asset-based approach in HCl and CSCW

Unlike needs-finding and needs-solving perspectives, asset-based approaches help researchers
to start the research process by considering how existing knowledge, capacities, and stories of
the socially marginalized group can be leveraged and reoriented [45, 100]. Rather than viewing
socioeconomically marginalized communities as people who lack capabilities or capital to tackle
their issues, asset-based studies focus on how to visualize their existing capacities and mobilize
them. In this way, people from underserved communities take a more active role in handling their
difficulties, learn how to utilize their existing assets, and develop sustainable solutions for the
challenges that they face.

The rich body of HCI and CSCW literature has borrowed asset-based approaches from CRT
(Critical Race Theory) and ABCD (Asset-Based Community Development) [45, 57, 100]. These
studies have applied asset-based approaches to amplify and support the existing strengths that
various communities have developed through their own culture and experiences [46]. Because
each community’s assets have different characteristics (e.g., tangible, intangible, fragile) [30, 96],
researchers strove to look at multiple levels of assets, including individual and relational strengths
(e.g., familial, community). Based on identified characteristics that are unique to each research
context, researchers suggested ways to leverage technologies to build on the particular strengths
of each community [46, 95].

For example, Gautam et al. identified the assets of sex-trafficking survivors, which are their craft
skills and their social bond [30]. Based on these assets, the researchers suggested that technologies
should prioritize strengthening the survivors’ feeling of group solidarity by supporting their
expression, presentation, and learning. Using a case study with Latino immigrant parents, another
study discussed the potential of assent-based design approaches. This study showed how the
trust-focused strategies of Latino parents are crucial to parent-education technologies for the user
group [95]. By applying the lens of intersectionality, Karusala et al. emphasized, because of their
diverse cultures, the importance of identifying and using assets of community health workers when
designing digital payment methods [37]. These studies collectively showed that the situation and
contexts of individual assets are critical for more sustainable approaches for technology design.

2.3 Bridging caregiver studies and asset-based studies

This recent wave of asset-based approaches provides a useful lens to learn and apply caregiver’s
strengths in design practices. In the domain of caregiver studies, it was a breakthrough to make care-
giving labor visible by redefining caregiving as demanding rather than mundane work. Caregivers
finally became individuals with their own complex needs. However, because of the emphasis on
caregivers’ deficits or difficulties, caregivers are seen primarily as people who needed support rather
than those with strength and assets. In addition to a discussion about how technologies compensate
caregivers’ needs, more recent caregiver studies have begun to briefly mention how, through their
caregiving experience, caregivers attain capabilities to become more mature or to learn to focus
on what is of the most crucial value to them. Building on these studies, we suggest an asset-based
approach as a promising approach to reframe caregivers as active and knowledgeable actors in
caregiver studies. In this paper, we report our findings that show the strengths and knowledge of
caregivers. These demonstrate the possibility of 1) how an asset-based approach could be useful for
caregiver studies, and 2) how asset-based caregiver studies could provide insights for the HCI and
CSCW communities.
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3 METHODS
3.1 Study context: caregivers of blood and marrow transplantation patients

Our participants were caregivers of patients who had received bone marrow transplantation (BMT)
to treat a variety of conditions, including cancer. This is a high-risk treatment, because the patient
can undergo a wide variety of life-threatening complications. In addition, the possibility of relapse
exists throughout the transplant and recovery phases [15, 40]. Because of these risks, the treatment
requires a dedicated primary caregiver, who accompanies the patient during both hospitalization
and post-discharge, in-home, recovery phase [40]. The caregiver is required to be available at
all times for the first three months after transplantation and to receive training by clinicians
in performing medical activities, including catheter line care and medication management. The
caregiver must also monitor symptoms of complications and be aware of emergency action plans.
The caregiver accompanies the patient during lab tests and interactions with clinicians and must
review the results. Because these clinic visits occur at a high-frequency during the first three months
post-transplant (e.g., several times a week, depending on the severity of complications), patients
and caregivers must reside within ninety minutes of travel distance from the medical center. As a
result, patients and caregivers are often asked to relocate for the duration of this phase. This leads
the caregiver to reorient his/her life entirely around the patient’s care; often, jobs, social activities,
and other relationships are temporarily set aside. Because patients are immuno-compromised,
caregivers are required to remain at home and minimize contact with outsiders due to risk of
infection. These life-altering circumstances have a negative influence on the overall structure of
the caregiver’s own life and wellness.

This study was originally designed to explore technologies that could help the mental health
management of caregivers. As a part of a larger project that aims to enhance the well-being of
BMT caregivers [16, 41, 74], our team included HCI design researchers, clinicians, public health
researchers, and positive psychologists. Before conducting the in-home interviews that we present
in this paper, the team observed our participants for two years in hospital settings.

3.2 Study settings: in-home interviews

To understand how family caregivers internalized useful strategies and developed knowledge
to minimize the effects of stressors related to daily caregiving, we performed semi-structured
interviews in their permanent or temporary residences (e.g., hotels, apartments). From the Summer
of 2017 to the Winter of 2018, two research team members traveled to participants’ homes for
all of the interviews and conducted approximately 60-80 minutes of semi-structured interviews.
With participants’ permission, the interviews were audio recorded. We took photographs that
are related to caregivers’ stories, including get well cards from their friends and family, materials
that they used for stress-relieving activities, systems for organizing medication, and their living
environments. Photographs of the artifacts and narratives shared during the interview were used
for an in-depth understanding of caregivers’ experiences. We also took field notes while engaged
in the conversations with our participants.

Interviews in clinical settings could frame participants primarily as passive, healthcare service
receivers, because their main role in that context is to receive information from healthcare profes-
sionals. Because we wanted caregivers to have active roles in the study, we interviewed them in
settings in which they could openly share their experiences, emotions, and views. In this sense,
the home environment was an appropriate place for the caregivers to feel more at ease to express
their views [49]. Therefore, we conducted semi-structured, home interviews with participants in
their permanent or temporary residences (e.g., hotels, rental housing). Home interviews allowed
us to thoroughly understand within a real environment their daily, caregiving routines and the

Proc. ACM Hum.-Comput. Interact., Vol. 5, No. CSCW2, Article 416. Publication date: October 2021.



416:6 Ji Youn Shin et al.

mental health issues associated with those routines. The main interview themes included general
caregiving tasks, daily routines, significant challenges, technology use, and strategies to maintain
wellness. The interview themes were developed after 250 hours of observations conducted in both
outpatient and inpatient units. They were also based on previous caregiver studies that aimed to
improve caregiving practices in chronic illness contexts.

Although we had major themes that we wanted to examine throughout the interviews, we were
aware that new themes that we had not considered could emerge as narratives and experiences
critical to understanding the caregivers’ strengths. Therefore, we were careful to present ourselves
as listeners and learners to understand participants’ lived experiences rather than interviewers who
dominated the conversation [48, 50, 53, 84]. Whenever the caregivers mentioned their strategies
and acquirements during the caregiving experiences, we encouraged them to share and exhibit
in-depth information about the themes. This methodological approach was essential for us to
find assets that are otherwise not readily visible. By actively collaborating with clinicians, nurse
practitioners, design researchers, and psychologists, we designed our study to explore technologies
to support caregivers’ mental health management and improve their wellbeing during the caregiving
experience. Audio-recorded interview data were de-identified, professionally transcribed verbatim,
and entered into NVivo Pro 11 for analysis.

3.3 Study participants

Study participants were fourteen family caregivers of patients who had received BMT in a major
university hospital located in a college town in the mid-western United States. All participants
were from the United States and lived within 90 minutes of travel distance from the hospital.
Participants were identified through referrals from their clinicians and recruited at outpatient
clinic appointments. The clinical team verbally asked caregivers if they were willing to participate
in the study, and notified the research team if the caregiver agreed. Eligibility criteria for study
participation included being a primary family caregiver who had accompanied a loved one during
BMT; being comfortable with speaking English; and able to participate in a face-to-face interview
in their home setting.

The median age of the study participants was 59.5 years (range, 39-71 years). The majority were
married or in a domestic partnership (13/14 [93%]), white (13/14 [93%]), and female (12/14 [86%]). In
addition, 10/14 (71%) had at least a two-year college degree and 5/14 participants (36%) had received
at least a four-year college degree. The interviews took place in permanent residences (6/14 [43%]),
rental apartments (5/14 [36%]), or local accommodations (3/14 [21%]). Participants were mostly
parents (6/14 [43%]) or spouses (6/14 [43%]) of the patient, but some were siblings (1/14 [7%]) or
friends (1/14 [7%]). See Table 1 for participants’ demographic information.

Patients were present during the interviews and provided their own views on the experience.
However, because our primary purpose was to gain caregivers’ perspectives, we focused primarily
on caregivers’ responses when analyzing data. During the analyses, patients’ insights were used as
supplementary information to understand caregivers’ statements regarding their relationships (e.g.,
conflicts and cooperation) with patients. The Medical Center’s Institutional Review Board provided
ethical approval for this study. Before we visited their home, participants signed informed consent.

3.4 Data analysis

We used a grounded theory with a constructivist approach for our analysis [17]. This approach
helped us analyze our data in a flexible manner without strict research direction. For example,
while we gathered data, the research team met weekly to discuss the themes that emerged during
the interviews. Interviewers presented interesting themes and new findings to the team without
any specific restrictions in terms of themes. As a result of this process, the discussions allowed for
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Table 1. Demographic Information of Caregiver Participants (F=Female)

Participant ID  Relationship to patient Sex Age Race Interview place
1 Mother F 57 White Apartment (rental)
2 Mother F 55 White Home
3 Wife F 57 White Apartment (rental)
4 Wife F 68 White Home
5 Mother F 55 White Hotel
6 Mother F 62  African American Apartment(rental)
7 Husband M 60 White Home
8 Sister F 60 White Hotel
9 Friend F 62 White Home
10 Mother F 70 White Apartment (rental)
11 Wife F 59 White Apartment (rental)
12 Wife F 39 White Home
13 Father M 71 White Home
14 Wife F 58 White Hotel

iterative calibration of the interview questions to encompass the rich information on caregivers’
experiential knowledge, positive aspects of caregiving, and strategies developed during their
practices. Considering theoretical saturation [17], data collection ended when additional new
information no longer provides fresh perspectives. Because audio-recorded, interview data were
transcribed immediately after each interview, the lead author could read and become familiar with
the data while the interviews were taking place. The collected field notes and photographs were
used to facilitate weekly team discussions and the initial phase of the data analysis when identifying
emerging themes. As emerging ideas can be found at any point during the research [17], we shaped
and reshaped our data collection and analysis procedures with these iterative steps in a scrutinizing
manner. The refined process enabled us to learn caregiver’s perspectives through our collected data.
The weekly team discussions with transcription, memos, and photographs during the data-collection
period allowed us to identify interesting themes and data patterns for further investigation. They
were (1) the caregiver’s negative and positive experiences throughout caregiving phases; (2) the
caregiver’s attitude towards a stressful situation; (3) knowledge accumulated through the experience;
and (4) technology design ideas for possible future, caregiving, support tools. Using NVivo Pro
11, we performed open coding for fourteen transcripts with these primary focuses. Because we
focused on caregivers’ experiential knowledge and the useful strategies they developed through
the caregiving practices, open coding resulted in codes that represented the caregivers’ strengths.
We then performed axial coding to find relationships in the data by identifying commonalities and
differences.

We established high-level themes that represented the rest of the subthemes. Throughout this
analysis process, caregivers’ strengths, such as experience-based strategies and knowledge estab-
lished by family caregivers throughout their caregiving practices emerged as major themes, which
we will explain further in the following section.

4 RESULTS

From the interviews, we learned how caregivers underwent intensive illness procedures alongside
their loved ones and how they turned their experiences into useful coping strategies. During the
interview, the participants frequently reported their difficulties associated with caregiving. Because
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of the high-risk of infection for patients, caregivers had to subject themselves to unfamiliar and
uncomfortable life restrictions. This led to varying types of burden, including alienation, beginning
soon after diagnosis. However, our caregiver participants addressed that the most important points
of their experiences were not the hardships resulting from desperation, relationship conflicts,
or intensity of their tasks, but the strategies and knowledge that they acquired through their
experiences as caregivers.

During the interview, they shared four types of coping strategies and knowledge that they
developed: 1) establishing new mindsets, 2) developing mindful activities, 3) building relationship
management strategies, and 4) sharing experiences with people in their own networks.

4.1 Establishing new mindsets: new attitude toward life and short-term perspectives

Once patients were diagnosed, the lives of primary caregivers changed drastically, with the introduc-
tion of multiple new daily tasks, including administering medication and assisting in self-care (e.g.,
magnesium infusions, central line maintenance) and in daily activities. As caregivers reoriented
their lives to focus on the patients, they had to adopt wholly new mindsets. Caregiver 1 described
her current status as “learning to balance just everything, home life, family, bills, priorities.” Care-
givers learned to assist in patient self-care activities and stayed with the patients around the clock
to monitor side effects (e.g., swelling, rashes); as a consequence, they were no longer able to work
full-time. Among a significant majority of the caregivers in our study, these life changes and the
associated challenges enabled them to establish new mindsets that facilitated positive thoughts.
Over time, they adapted to their life situations, having changed from what they had previously
wanted. These attitudes enabled caregivers to avoid excessive focus on factors they could not
control (e.g., lab results, slow recovery, or side effects of treatment) and instead, concentrate on
giving care. We identified two primary strategies that helped caregivers overcome negative aspects
of the experience of tending someone with a long-term illness: establishing new attitudes toward
life and focusing on the short term, “taking one-day at a time.”

4.1.1 Establishing new attitude toward life. Caregivers shared how the caregiving experience
influenced them to find new perspectives, including the ways that both caregivers and patients
perceived their own lives, treated others, and became more willing to accept help. During the
interviews, participants shared how their drastic life changes helped them to realize the value of
seemingly trivial things. Caregiver 3 learned the fact that life-threatening experience can happen
to whoever and whenever, without any forewarning. As a result, she was able to learn ways to
appreciate what she had already:

"What I am saying is just be happy every day for what you have. He [the patient] was fine,
he was healthy as could be. We had no medical [issues]. He never even had a headache in
his life. Never, nothing. Then one day, we’re going along fine and the next day he’s down
here, a bone marrow transplant. I think it’s helped a lot of people that we know realize,
too, that you just have to be happy every day with what you have."

She learned from the caregiving experience that it is essential to be satisfied with her ordinary
days, and this helped her to be happy; she subsequently helped people around her to realize this
also. Similarly, Caregiver 8 and her patient were relieved that the patient’s circumstances were not
as bad as they could have been. Caregiver 10 developed a mindset of calm, so that she could focus
on what was actually possible for her to do, rather than being influenced by less important details:

"Just be patient. Do what you have to do when you have to do it. That about all I could tell
anybody. That’s all there is to it. Know what you got to do, and just do it. Don’t get angry
with someone. Or get frustrated with them. Just got to keep calm and do it as you can."
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It is a lens for reexamining not only their own life, but their interactions with other people.
Throughout the caregiving experience, many caregivers were able to treat others the way they
wanted to be treated themselves. As they went through the difficulties, the caregivers learned
generosity and tolerance that they did not consider before. Caregiver 3 mentioned that going
through the caregiving journey alongside her husband was an opportunity to develop empathy for
others:

"I’ve even said to other people, if somebody’s having a bad day, you see somebody and
they’re crabby, don’t be mean back to them because you don’t know what they’re going
through. They might be crabby because somebody’s sick and dying that they know. You
don’t know what they’re going through. Even if they’re mean to you and crabby, just
ignore it. Be nicer to them because you don’t know what they’re going through."

Similar to Caregiver 3, Caregiver 12 pointed out how her experiences had given her increased
empathy and kindness, so that she could appreciate other people’s difficulties and listen to their
stories:

"I think it’s changed me a lot but it’s also every day is different. 'm a lot more... It’s an
interesting position to be in because you see the world a lot differently. I appreciate other
people’s problems even more, which is weird because people think like, “Oh you’re going
through this horrible thing. I can’t tell you my problems.” But it’s actually opened me up
more to like, “Hey, life, whatever it throws at you, it’s tough. You need support and love to
deal with it"

Caregivers 3 and 12 were able to turn their challenging experiences into learning opportunities
that gave them increased compassion for other people’s situations even without knowing all the
details of their life stories.

As another example of the attitude change, some caregivers mentioned developing a greater
sense of community. Even though they had not previously been the types of people who would ask
for help, the caregiving experience gave them new perspectives on living with other people — both
families and neighbors. Caregiver 7 had to relocate to a new area for his wife’s treatment and could
not maintain their permanent residence or tend their livestock; they needed help from other people.
He mentioned how important it had been for him to learn to ask for help from his neighbors:

"Some special and amazing things have happened because of it that we wouldn’t have
experienced had this not happened. The generosity. People probably say you find out who
your real friends are and we did. A lot of people were requesting to step up and I'm the
person that doesn’t ask for help very often. I had to learn to ask for it because I couldn’t
take care of her and all the property and all the animals without some help."

Although Caregiver 7 had an independent personality which made him reluctant to ask for help,
his situation left him no choice; this gave him the chance to recognize the generosity of his close
friends and learn a sense of belonging. He specifically mentioned that, without the caregiving
experience, he never would have had such an opportunity to feel gratitude.

4.1.2  Establishing short-term plans. Another way of establishing a new mindset was to look at short-
term plans and goals. Caregivers controlled their negative thoughts associated with difficulties
by focusing on the current situation: organizing a list of daily requirements and establishing
practical goals. During the interview, caregivers highlighted the difficulties associated with the
post-transplant recovery phase, which typically lasted at least five years and was sometimes lifelong.
Many treatment milestones took longer than caregivers had initially anticipated, and return to a
‘normal’ life was often significantly delayed; this led caregivers to find new resources of patience.
Caregivers expressed that they just wanted to get through the difficult time; this was easier if they
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focused on shorter intervals with specific sets of tasks. One caregiver referred to this practice as
“making it day by day.” Caregiver 9 explained how her method of short-term planning — making
a daily list of what needed to be done — helped her stay positive and emphasize her sense of
accomplishment:

"I think that’s important for part of goals and accomplishments and you need to know
that when you’re feeling worthless, or sick, or not right. You need to know that you’ve had
times pass you’ve done these things, the accomplishments and all the things that you do,
it’s going to change who you are tomorrow. I think they’re all important. I think they’re
all good things. Do I make notes the things I need to? That’s in my list writing every day. I
got a list in the other room right there, two of the things I should’ve done this morning,
which I'm going to have to get to this afternoon. They’re going to be difference, then things
I've done in the past or mundane things."

As shown, even small achievements provided her with some satisfaction; her strategy for mental
management involved accumulating these into a sense of greater progress.

Other caregivers have similarly mentioned that they try to establish short-term goals in order to
be motivated. Simply reminding each other about family events and activities positively influenced
their patience during the prolonged recovery period. Caregivers 3 and 9 mentioned that having a
shared goal as a family, such as playing golf in the coming Spring or going on a vacation, helped
keep their spirits up and focus on enduring the long-term treatment procedures. For example,
Caregiver 3 and her husband (the patient) considered their current situation as “just a bump in the
road” They kept reminding each other that, "in a year", they would go on vacation again like they
used to.

This subsection shows how caregivers help themselves overcome negative aspects of the long-
term illness experience by developing a new attitude toward life and focusing on short-term
perspectives. These mindsets helped caregivers focus on factors that they can control, and made it
easier for them to cope with their negative situations.

4.2 Developing mindful activities: quick and easy routine behaviors and envisioning
activities for positive mindset

One common change in caregivers’ lives was temporary relocation so as to be closer to the
healthcare institution. During the first three months of the post-transplant phase, patients had
to be within 90 minutes of travel from the medical center, to enable multiple clinic visits every
week. Forced into new and unfamiliar environments where they had limited resources, caregivers
experienced significant isolation and perceived that their competence in daily activities had declined.
Furthermore, because of patients’ suppressed immune systems, both they and their caregivers are
typically asked to avoid public places, to minimize pathogen exposure. One caregiver described
their current status as “taking a three-month block of [their] life” and “locked into a very limited
environment.” However, despite the social isolation and physical limitations, caregivers gradually
developed stress-relieving activities to refresh their minds and maintain wellness. Although the
hospital provided a list of peer support opportunities and group-based therapy classes for caregivers
suggested by healthcare professionals, caregivers found that the suggestions did not align with
their situations well; rather, caregivers devised their own activities. Also, caregivers envisioned
small activities to improve wellness.

4.2.1 Selecting low-intensity, low-effort activities that could be easily set aside. The most frequently
mentioned activities were those which were easy to both start and stop: creative work, shopping,
small computer games, or just general relaxation. Caregiver 14 said she often leaves her patient
(her husband) for a few hours, to visit the bookstore or art supplies shop and just browse. This was
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enough to refresh her. Other caregivers described recontextualizing their daily routine into leisure
activities. For instance, Caregiver 3 stated that the highlight of her day was strolling around the
shopping mall and the neighborhood, particularly on her way to the mailbox for get-well cards
from her friends:

“Shopping. I've always liked shopping and I'm doing that more now. I always try to make
sure, it’s just down the corner, down the road to [a store], but it’s my highlight of the day.
To go to the mailbox, we’ve even joked about that. I walk down the hill here, that’s the
highlight of my day, going to the mailbox. We might get a card today. Before, at home, I
didn’t care if I ever got the mail. Now it’s like, I haven’t gotten a card from somebody.”

Caregivers 14 and 9 described how engaging in arts and crafts helped them stay positive. Caregiver
14 said that focusing on her own work helped her feel alive so she could provide care for her
husband. Caregiver 9 also stated that craftwork enabled her to express her creativity, and reduced
her concerns about the intensive caregiving schedule:

“These things [cards] here are all things that I make and I sell at the markets. I have a
creative outlet. For me, that’s better than sitting down and telling somebody, “Oh, I'm
going through this, poor me. I need somebody to lift me up.” I don’t really need that. Neither
of us are that way. Just sit down and do your craft. If you’re doing your craft and you’re
happy and you like where you live and you like your life, then there’s no problem.”

As shown, Caregiver 9 considered handcrafting cards to be more than a simple manual task; instead,
it was a way to express herself, delineate emotions, become optimistic, and feel alive during a
difficult time.

Other caregivers did not specify any particular activities, but rather emphasized their preference
for just pausing in their daily routine to enjoy being alive - sitting on the patio, or tending to the
garden. For Caregiver 9, relaxing for a short time became a habitual activity to organize herself
during her busy routine:

“Tthink that’s [savoring the moments] just always been a part of my daily thing. Whether
it’s having your coffee, I do what I need to do in the morning, then I need to stop before the
day gets started. Whether it’s a phone call, or whether it’s a coffee, or whether it’s playing
with the dog on the porch or laying in the sun with him... Getting a call from somebody is
important.”

In this quote, Caregiver 9 noted that she had always tried to ensure that her morning routine
included pauses between her personal tasks and her work. These small activities, such as having a
coffee or calling a friend, were old habits that she maintained even while caregiving; during the
interview, she specifically mentioned that they enhanced her caregiving performance.

4.2.2  Envisioning types of activities to promote positive mindset in the midst of difficulties. During
our interview, many caregivers expressed their desire to engage in small activities to improve their
wellness. Caregiver 2 shared her feelings of emptiness when the patient concentrated on her own
interests: because her focus had shifted outside herself, she had nothing to do when the patient did
not need help:

“When she [the patient] went away or she does her own stuff, I feel like I don’t have
anything to do. (Laughter.) I feel empty, like I should be doing something.”

Caregivers also showed willingness to perform different activities, including sports, or exploring
their temporary new neighborhoods. Many caregivers particularly mentioned gardening and
harvesting as their stress relief, and expressed a desire to continue gardening after their current
situation is resolved. Caregiver 6 stayed at her temporary residence during the patient’s recovery
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phase, but planned to resume gardening as soon as she got back home. Tending plants relieved her
stress:

“If I were home, I would be outside in the garden later this afternoon planting, taking out
weeds. That’s helped me with stress a lot.”

Other caregivers mentioned that they had stopped socializing due to the severity of the patient’s
condition, but hoped for an eventual "caregiver’s night out." Caregiver 8 noted that it would be nice
to explore the region with their patient, because they had never been in that area before. Similarly,
Caregiver 14 mentioned many places near their temporary residence that she and her husband
were interested in visiting; because they would be there for months, she expected that she would
enjoy a tour:

“Fun things for someone to do or interesting places. There’s an amazing art gallery down-
town that’s part of the university that’s free. Never knew that. Maybe having something
that shows people things they can do that are inexpensive or free or easy enough to do.
Wouldn’t it be nice if someone came to make you go on that walk with them? That’s
something that I would love to be involved in.”

As these examples show, what caregivers desired for stress relief was simple everyday activities
that can be integrated into their daily routine. While the caregivers were excited to share their
plans and describe their own activities, they emphasized that activities must not be burdensome, as
their daily lives are dedicated to caregiving, and are already busy and exhausting. In particular,
some participants were displeased with the notion — suggested by a psychologist who was a part
of our research team — of writing ‘gratitude journals’ to list all the things they were thankful
for. Some expressed that this might cause schedule conflicts with their daily caregiving tasks.
Caregiver 3 noted that even the idea of such an activity was difficult, due to the burdens of the
situation. Similarly, Caregiver 7 was hesitant to take up any new regular activity that was not part
of caregiving:

“Quite frankly, I wouldn’t do it. There was just so much here and now stuff that I have to
do that there isn’t anything left over for that.”

As this quote shows, he was overwhelmed by his required tasks, and did not want to add anything
else that was not directly part of caregiving, even if it would have helped relieve his burden.

In summary, our results show that caregivers independently developed activities to maintain
a stable mindset, rather than relying on pre-existing external resources that were suggested by
their healthcare institutions or clinicians. It is essential that any stress-relief activities suggested to
caregivers not require learning or acquiring new skills; rather, they should be simple, quick, and
familiar.

4.3 Learning relationship managing strategies: efficient communication and having
separate time

Caregivers needed their patients to comply with health requirements at all times; this is frequently
a cause of tension, as pre-diagnosis relationships (most often parental or spousal) changed dra-
matically in nature. Many caregivers noted that caregiving is like “having a toddler in the home”
as they have to pay constant attention to their patient: remind them to take medications, wear a
mask, wash their hands, and eat properly. When patients were hospitalized, they had a professional
team filling these clinical roles; caregivers were able to revert to being supportive and comforting
family members. However, after patients were no longer in hospital, all tasks — including the
medical ones (e.g., central line care), — became the responsibility of the caregiver. They often
struggled with patients who were reluctant to fully comply with medical requirements, which
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caused significant frustration to both. To handle these issues, caregivers gradually developed the
skills of having efficient communication and spending time apart from each other. As a result, they
eventually realized the value of their family relationships.

4.3.1 Having efficient communication with patients. We identified how caregivers handle the
difficulties coming from the relationship changes. The most commonly mentioned ways to alleviate
tension involved use of communication strategies. Examples include having open conversations to
alleviate potential misunderstandings, and strategies to persuade the patient to comply with medical
requirements. Caregiver 14 shared her method for reducing unnecessary tensions. Although asking
the patient to comply with strict requirements (on, e.g., fluid intake) had some negative influences
on their relationship, her ways of being open and sharing emotions with her husband worked well
for them:

“There is that dynamic... Being a caregiver, I was worried about it because he can be kind
of stubborn if he would listen to me. Sometimes I have to be not very nice and say you
have to do this. It doesn’t matter what you want. I know you don’t like it. And that’s not
fun, but he understands. And if there is that then a few hours later it’s like I'm sorry I had
to nag you about that and he goes, “I know I needed to do it.”... We’ve been dealing with a
son with chronic pain for almost nine years.”

As the quote shows, Caregiver 14’s way of expressing her feeling made her husband step back,
understand the caregiver’s real intention, and know his requirements as a patient. They mentioned
that relationship conflicts could be pervasive in the caregiving context; however, her previous
experience as a caregiver for her son had taught her how to navigate these difficulties with open
communication strategies. Similarly, Caregiver 10 pointed out the importance of direct and candid
communication about what they disliked. Because they were able to have open conversations, their
relationship was not affected by the challenging experience:

“We both tell each other how it is. We don’t get mad at each other. We just say tell each
other. He does something I don’t like. I just tell him. He’s the same way with me. It works
out fine. We’ve always had a good relationship.”

Some caregivers had to resort more to persuasion than to open communication. Caregiver 8 noted
that her brother persistently disobeyed the clinicians’ instructions, despite her best efforts — a
major source of stress. Although he had been repeatedly told of the importance of precautions that
he needed to follow (e.g., minimized exposure to the public), he ate in public restaurants, exercised
in a public gym, and did not wear a mask. Finally, she used a metaphor which one of the home
nurses had suggested:

“I'm trying incredibly [hard] to come up with analogies, similes, and examples and all
the stuff for the last three weeks to get him to understand that things that are not prepared
and he cannot eat them. So the one home visit nurse gave us this analogy, he told her
about the exercise machine. And she said, “Oh my goodness, you can’t do that. You don’t
want to get on an exercise machine where people are all sweaty. It would be as if you went
in and sat down on the floor of a public restroom to sit on that machine.” So I have now
used that analogy on eating food and it’s starting to click.”

To minimize struggle while helping patients follow the necessary steps to recover, caregivers had
to learn from their experiences how to effectively communicate with their loved ones.

4.3.2  Spending time apart from each other. Other caregivers noted that spending time apart from
their patients allowed them to vent their feelings and maintain stable relationships. Time apart
was acquired by involving other people, and by allocating activities of daily life to the patient
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once they are physically able; this enabled the caregiver and patient to rebalance their relationship.
Caregivers pointed out the importance of respite care: having family and friends take turns with
the patient. Caregiver 10 mentioned that sometimes the patient’s girlfriend would stay with him,
and sometimes his daughter would; in this way, the caregiver got time off. Similarly, Caregiver 12
received regular assistance with her husband, from her parents.

Dividing self-care tasks with the patient was another way to minimize conflict: as patients
recovered, they became more able to handle tasks like medication intake and daily life activities like
cooking and cleaning. For example, Caregiver 5 focused on cleaning the room, and left Patient 5 in
charge of medication management and organizing her personal belongings. Similarly, as Patient
11’s condition improved, he began to manage some aspects of his routine, including medication
refills.

Having their own time was important not just for the caregiver, but also for the patient. Patient 7
mentioned that she has friends who would take turns caring for her, so that her husband (Caregiver
7) could have his own time: she wanted him to not be exhausted during the long-term care process:

“T have one friend that has self-volunteered to come over Wednesdays because that works
for her, and I love it when she comes over. We just do something or nothing depending on
how I feel. I love that. Someone else that tends to come over on Saturday. Again, we do
whatever I can do. It’s important to take care of the caregiver so you don’t burn them out.
Now that I'm doing better and I can stay home alone a little bit. He’s just a phone call
away and that works.”

As Patient 7’s health status improved over time, she was able to stay at home alone a little longer.
As such, Caregiver 7 and her husband could then spend more time apart like they used to. Similarly,
Patient 5 also enjoyed her time with her brother, which alleviated the tension with Caregiver 5 (her
mother). The major reason for this was that she had different relationships with different family
members; interacting with her brother helped her to vent her feelings about her mother so that she
could be around her for longer periods:

“With my brother, it helps because he knows our family dynamic. Usually, it’s like, “Oh,
man, I'm like a baby. I'm being swaddled.” Or me complaining about, ‘T can’t drive
anymore.” This stuff. With my parents, they’re like, “You need to focus on your health.
You need to focus on your health.” Sometimes we’ve had a little bit of misunderstandings
because I'm like I lost a lot of other stuff, too, because I had to move and quit my job right
abruptly. Just a whole bunch of change I was just not ready for with the diagnosis. It was
all like, “We have to take action now, or you're going to die.””

As this quote shows, patients were able to ease their feelings by talking to people who already
understood the relationship dynamics between patient and caregiver. Just sharing her feelings with
her brother was enough to ease Patient 5’s mind, so that she could properly feel cared for and
understood.

During the interview, all caregivers noted how they felt connected to their patients, and with their
friends and relatives who provided unconditional, generous support to overcome difficulties during
their caregiving journey. Our findings show that, by going through life-threatening experiences
with the people who were close to them, they were able to learn coping strategies and properly
appreciate the value of their interpersonal relationship.
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4.4 Reducing uncertainty by sharing experience with people in their own networks:
benefiting from other people’s experiences and using group-based
communication channels

After patients were discharged from their hospitals, healthcare professionals provided in-home
caregiving education; this was also done via home nurse visits and outpatient clinic appointments.
This education informed the caregivers what medical milestones to expect, and what in-home
activities to perform (e.g., central line care, magnesium infusion, medication administrations).
However, these objective, technical instructions provide no guidance on how caregivers can deal
with the post-transplant emotional uncertainty. To manage the uncertainty and associated emotional
burdens, many caregivers seek advice from people in their own networks, to supplement the medical
information from healthcare professionals. Caregivers also enjoyed helping others (e.g., their family
members, friends) handle the uncertainty about their patients’ conditions by using group-based
communication channels.

4.4.1 Benefiting from people in their own networks who have experience and knowledge of upcoming
treatment phases. To get background information, and to understand what would happen based
on what rationale, caregivers often relied on friends or relatives who had previously undergone
similar experiences (e.g., cancer treatment and caregiving). To ease her mind, Caregiver 2 reached
out to her acquaintances who had gone through a similar experience:

‘T have friends, a friend of my son, she actually went to, took him to his prom with her. He
ended up [the chronic condition], so I talk to his mom. Somebody who’s been through it.
She’s got two friends that have been through cancer. I talk with them occasionally, or one
of the mom’s... It helped at first. The first few months, a lot of crying, a lot of screaming
and yelling when you’re by yourself.”

As the quote shows, many caregivers found that the first several months of the caregiving trajectory
were the most extreme. In this difficult time, what helped her was communicating with friends
who had gone through similar experiences.

Caregivers also felt relieved when they talked to other people - both patients and other caregivers
- at the outpatient clinic of inpatient facilities. Although they did not know each other, this allowed
them to be more aware of the upcoming situation. Caregiver 11 shared her experience of talking to
a man who went through the same process as her husband during their hospitalization:

“There was a gentleman that came into the hospital, probably the second week after the
transplant, and he was nine years out from having the exact same thing. He was awesome.
He talked for a half hour, maybe. He stood there and talked to us and told us what he
went through, “Not that you’re going to go through the same thing.” I would love to see
more people do that. The one thing I said to him the next day is, I wish I had asked if his
wife ever comes with him. His wife, from what he said, was a huge supporter and really
good and everything. I would have liked to have a woman or a support person in there to
give more information about that. She was great.”

Even though Caregiver 11 acknowledged that each person’s experience is unique, just listening to
other people tell her about having gone through the same treatment processes was valuable: it gave
her guidance on how to be a better caregiver. Her experiences in the clinic left a positive impression,
and she wanted to know more people who had similar illness-and-caregiving experiences. She
found existing support groups inadequate, because they only connected still-active caregivers;
what relieved her anxiety was talking with people who had finished caregiving. Like Caregiver 11,
Caregiver 3 connected to a previous patient who had gone through a similar experience:
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“There was a [guy] that came to the hospital that had the transplant done a number of
years ago, that just came to the hospital and just came in and talked to people. I thought
that was great, to let them know what his journey was all about. He was very encouraging.
I certainly would like to be able to do something like that somewhere down the road. If
you’re capable of doing something you try to give something back. I've attempted to do
that through things like this.”

As the quote shows, she felt encouragement from the person who visited the clinic and shared his
illness experiences with others. She hopes to, in the future, give back to others who undergo the
same difficulties.

4.4.2 Using group-based communication channels to update their close family and friends. In addition
to alleviating their own uncertainties by acquiring knowledge from their networks, they also
provided their own information to others involved in the caregiving process, via group-based
communication channels: in particular, our results show that — like the caregivers and their
patients — their friends and relatives. Because friends and relatives were aware that the patient was
undergoing a life-threatening event, they were anxious about the patient’s condition. To ease their
concerns and keep them informed, caregivers established private communication channels, such
as group chats, email lists or social network service (SNS). Caregivers found those group-based
communications were helpful as they could comfort people who they care about. For example,
Caregiver 3 and her husband (patient) shared how their daughter used the SNS channel to keep
friends and family informed. They initially exchanged status updates via text messages and phone
calls, but were soon overwhelmed by the amount of work involved; an SNS group made it easier to
post necessary details such as care transition events or new physical addresses. Caregiver 7 shared
similar strategies for updating people:

“We have a list of family and friends, a picked-out list of who we want to share the
information with. My daughter writes email updates that go to those people. Initially, it
was a bit of a problem because everybody that you talk to, you’ve got this life-changing
event. You see your friend Joe at the bar or you're having dinner and it’s like, “What’s
going on? How’s it going?” The usual answer is it’s fine, everything is good. You’ve got
to go through this long thing. I found that therapeutic to be able to say it over and over
again, to internalize it. It gets old and you don’t have to share it with every single person.”

As the quote shows, the caregiver’s family created a list of people who wanted updates on the
patient’s status. It also helped the caregiver accept the situation, by giving him a platform to vent
his feelings. Although delivering information and revealing the life-threatening experience was not
easy, sharing their harrowing story inadvertently became a therapeutic activity that allowed them
to accept the illness experience as a part of their lives, by discussing it openly and repeatedly. Rather
than setting up her own channel, Caregiver 11 created an account on a pre-existing website, run by
a non-profit organization and dedicated to allowing patients, caregivers, and family and friends to
communicate. They can invite people and exchange comments about the patient’s progress. She
found this website to be helpful to keep everyone informed and updated. Like Caregivers 3 and
7, she found that it took too much time and effort to tell all her friends and relatives about the
patient’s status separately, and so she created an account on the support website:

“It’s a website that you go into, and you can invite people in to look at it. Then I just go in
and put a journal entry in. Then when I do, everybody gets something that says there’s
been something edited, and they can go in and look at it. They have to be invited. Then
they go in and just sign up, make their own password. I was planning to do it the whole
time before he went in, but then when he had that heart issue it was like spur the moment,
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so I was texting a thousand people. Finally, it’s like, I can’t do this anymore, so we use
that. It’s so much better. I just do a few now, the family members and the rest on there.”

As shown by these examples, caregivers gradually developed effective group-based communication
channels, to inform people, allowing them to provide updates and information and thereby ease
people’s concerns about the patient.

In summary, our results show that caregivers acquired useful information and resources from
the existing healthcare system, such as clinicians, social workers, and their healthcare institution.
However, the system is procedure-centric, and does not provide guidance on ways to alleviate
emotional difficulties or ease their loved ones by updating them regularly. This led caregivers to
rely on themselves or the experiences of people in their network.

5 DISCUSSION
5.1 From needs-driven to asset-based approaches for viewing caregivers

Before conducting in-home interviews, we spent two years observing BMT patients and their
caregivers in hospital settings. We observed caregivers and patients while they were hospitalized
for transplantation or visiting physicians in outpatient clinic rooms. When caregivers were in the
hospital context, they were always busy receiving, memorizing, and understanding instructions
from healthcare professionals. Typically, the information flow was in one direction only. However,
during the in-home interviews, we were surprised by how much knowledge caregivers had acquired
and how many strategies they had developed independently. These strategies were often more
practical than the ones suggested by healthcare professionals. For example, clinicians suggested
that caregivers could relieve their stress by using a hospital’s designated, social support services
(e.g., support group, group-based therapy classes). However, caregivers perceived these suggestions
as extra work and in conflict with their busy, caregiving schedules. Rather, they found emotional
comfort, encouragement, and reduced anxiety in small craft activities and brief, daily pauses. Our
participants developed coping strategies by focusing on everyday caregiving tasks. Healthcare
providers have not recognized these strategies as valuable assets, regardless of how useful they are.

In previous patient-centered studies [59, 61], caregivers were invisible actors or secondary actors
whose main role was to support patients as medical information trackers or decision makers for
patients’ medical procedures. When caregivers’ knowledge was discussed in these studies, it was
for supporting patients rather than for themselves. After caregivers became a primary actor in
healthcare studies, caregivers’ problems (e.g., their emotional burdens) were mainly investigated
and technologies were envisioned to help them handle these challenges. Previous studies briefly
mentioned the coping strategies of caregivers, but the capacities of caregivers were rarely at
the center of the discussion. For example, Kaziunas et al. discussed communicating with fellow
caregivers, following clinicians’ health management protocols, or creating information artifacts with
rich meanings as useful coping strategies for caregivers [40]. However, those coping strategies are
just one small portion of the study’s finding. The study viewed caregivers primarily as individuals
who were experiencing difficulties with a large amount of emotional and informational work. Thus,
the main goal of this body of research [6, 18, 40, 73] was to fulfill the needs and deficits of caregivers
with technologies. Building on these previous studies that highlighted the complex social needs of
caregivers, our main focus was to examine the strengths and capacities that the caregivers already
possessed.

In our study, participants showed that a challenging experience offered them strengths and
experiential knowledge of how to navigate the situation. Like the knowledge-making process of
any researcher, the long-term, hands-on experience of a topic can offer nuanced understanding
of the issues as well as practical solutions. In that sense, caregivers are the domain experts of
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caregiving who have invaluable experiences that healthcare professionals or other researchers
do not have. By placing the focus on the caregivers’ accumulated strategies and strengths, we
suggest an asset-based approach as a way to incorporate caregivers’ devalued knowledge into
technology design. An asset-based approach will enable design researchers to 1) pay more attention
to caregivers’ knowledge and strategies, 2) leverage the knowledge developed by caregivers, and
3) incorporate them into their research processes and design. We are not arguing that caregivers
do not need support from healthcare practitioners, social workers, or technologies. Instead, we
suggest that those assistants should support caregivers to find and develop their existing strengths
and assets rather than merely to provide prescribed solutions. In this way, the support from others
could be more sustainable solutions for caregivers [96].

A rich body of recent CSCW/HCI work has highlighted the importance of strength, assets, and
resilience [36-38, 46, 56, 82, 82, 91, 95, 97]. The integration of caregivers’ assets into technology
designs can change the social dynamics between caregivers and healthcare professionals, so that
caregivers can no longer be considered to have inherently less knowledge. With this alternate system,
the knowledge flow between the healthcare professional and the caregiver becomes reciprocal.
When caregivers share their experiential knowledge and strategies with clinicians, they can provide
constructive feedback and contribute to idea development. Caregivers’ experiential knowledge can
be stored and circulated as part of organizational resources (e.g., pre-transplant education videos,
discharge education, or booklets for caregivers) within the existing infrastructure.

5.2 Supporting the strength of caregivers through asset-based design

As an asset-based approach has been used in various disciplines, each discipline utilizes this
framework in heterogenous ways. For example, Yosso focused on the capacities of students of
color, such as the ability to speak two languages [100]. Previously, such an ability was considered a
problem that hindered their capacity to learn English. On the other hand, Mathie and Cunningham
maintained that existing infrastructure (e.g., libraries, community centers) of the community should
be considered for their ABCD research [57]. However, there are two aspects that asset-based
studies commonly incorporate and that also align well with the findings of our caregiver study.
One is to focus on the existing capacities of participants to avoid researchers’ presumptions (e.g.,
caregivers as people with difficulties). Another is the importance of existing social relationships,
which participants have built within their family or community.

The first aspect of an asset-based approach is about appreciating the existing capacities of
participants. Permitting participants to focus on their capacities will help them mobilize those
existing assets to change their behaviors or better handle issues that they might face [57, 100]. For
example, Mathie and Cunningham pointed out that reminding participants of their successful, past
experience lets them find energy to change their behavior [57]. Yosso maintained that acknowl-
edging students’ efforts to navigate difficulties and continue pursuing their dream in education
processes provides opportunities for them to see themselves as people who have abilities to handle
their difficulties [100]. All caregivers in our study shared their challenging experiences. However,
more importantly, they came up with their own strategies to work on the difficulties. Through
the process, they learned how to change their mind set (e.g., by focusing more on short-term than
long-term plans) and develop simple activities to maintain a positive mind set. An asset-based
design can be a promising approach in caregiver studies, when one considers the significance to
themselves of caregivers’ own knowledge and the benefits of incorporating the existing capacities
of individuals in previous studies. Using an asset-based design, future work could explore more
specific design features to amplify these caregivers’ assets with technologies [57].
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An additional core aspect of an asset-based approach is about social relationships that develop
from formal and informal networks [57, 100]. This refers to familial, and social capital that encom-
pass a sense of family care and bond as well as community resources [100]. Because these types of
goodwill and obligation assets originate from individual relationships with others [57], individual
behaviors are understood within the relationships. Our findings echoed that caregivers’ strategies
include seeking advice from fellow caregivers and relationship management strategies with patients
as well as information and emotional support from their network. Caregivers learned effective
coping strategies in relationships with patients, family members, and fellow caregivers. Caregivers
also expressed their desire to disseminate acquired knowledge and experiences through their
social contacts and thereby to contribute to larger caregiver community resources. The knowledge
implemented in the network and broader institutions would help new caregivers prepare for the
challenges they may encounter in caregiving practices. As discussed in previous asset-based studies
and in our work, the importance of this social capital indicates that further caregiver studies could
actively incorporate the benefits of the existing social relationships of caregivers, so that they can
utilize one of their most important assets.

5.3 Exploring practical reflexivity through asset-based design for broader
marginalized groups

An asset-based approach has been discussed as a way to criticize existing epistemology and help
researchers avoid a stereotyped view of members of marginalized communities. For example,
Yosso suggests how students of color possess their own community cultural wealth in contrast to
the previously dominant beliefs about these students[100]. According to the renowned theory of
Bourdieu [11], only the knowledge of the upper and middle classes is considered valuable capital,
which lets these classes continue to increase potential social mobility and maintain a hierarchical
society. This conventional definition of valuable knowledge permitted education researchers to
focus on the lack of social and cultural capital of students of color, which has been used to explain
the lower academic and social performance of these groups when compared to whites. Yasso found
that this deficit-focused approach deprives these people of the opportunity to express their own
capital or learn how to utilize their existing capacities.

In a similar way, CSCW and HCI communities have continually discussed how researchers have
reflected their unexamined biases towards marginalized groups and explored how to avoid them
within technology-design processes [3, 5, 5, 8, 23, 25, 29, 34, 35, 48, 52, 54, 69, 70, 94]. For example,
researchers discussed how the knowledge of people in developing countries has been marginalized
in system design because of historically developed power dynamics between the global north
and south (e.g., colonialism) [25, 35, 46, 58]. Ageism is also an example of an unexamined bias
of researchers that reflects a stereotyped view of older adults primarily as people with problems
[24, 44, 47, 48, 90]. In addition to these studies, participatory design has been actively utilized to
incorporate the contextual knowledge of underserved groups [12, 13, 31, 42, 50, 67, 68, 77, 79]. In
line with this series of studies, an asset-based approach could provide an additional conceptual
lens for researchers to be reflexive in a practical way.

Experimenting with an asset-based approach within caregiving contexts provides a chance to
explore a practical reflexivity with broader, socially marginalized communities. Caregiving has long
been invisible and devalued [18, 20, 55, 59, 71]. Recently, caregivers gained more attention and have
been included in system design processes; however, the gained visibility does not guarantee that the
knowledge or capacities of caregivers can actively be incorporated within design. When compared
to the groups for which CSCW and HCI scholars have used an asset-based approach (e.g., human
sex-trafficking survivors [30], low-income Hispanic parents [95]), caregivers might be considered
a group that is less socio-economically marginalized. However, the knowledge of caregivers that
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has been devalued in healthcare and broader society. Due to these conventional views towards
caregivers’ knowledge, researchers might not have been realized the importance of caregivers’
assets. Thus, asset-based caregiver studies might convince researchers that an asset-based approach
could be useful in that they might look into their unexamined biases about caregivers’ knowledge.
Such an approach could enhance researchers’ reflexivity when they consider the epistemic culture
and power dynamics between researchers and participants in boarder contexts. Despite the long
discussion of reflexivity in design, the negotiation process between researchers and participants is
still not easy [7, 31, 51, 66, 80, 87]. The inclusion of participants in system design processes does
guarantee that researchers can avoid their unexamined biases towards participants. An asset-based
approach could be a useful framework to help researchers focus on the existing strengths and
capacities of participants, which they would not ascertain without additional efforts. Caregiver
studies could show the possibilities.

6 CONCLUSION

The position of caregivers in healthcare literature has changed. In earlier studies, caregivers were
invisible actors who were less important, compared to patients and healthcare professionals. In
recent studies, caregivers have received more attention as important actors. However, even after
gaining more visibility, caregivers are primarily considered people who need more help because of
the challenges and difficulties they face. Like the previous studies, we were originally interested
in how to improve the mental health of caregivers in the midst of intensive caregiving for their
BMT patients. As we conducted interviews with caregivers, however, the most common themes
that emerged were the types of their knowledge rather than the types of their challenges. Based
on these findings, we highlight the importance of caregivers’ strengths and assets, which they
acquired while dealing with the challenges they encountered in their everyday experiences. To
focus more on the knowledge and assets of caregivers in a system design, we suggest asset-based
approaches as promising perspectives in caregiver studies. The knowledge of caregivers has long
been devalued and invisible in healthcare studies as well as in a broader society. We hope this study
brings more attention to the role of caregivers as knowledge makers.
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