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When a child is hospitalized with a serious illness, their family members must process emotional stress, quickly
absorb complicated clinical information, and take on new caregiving tasks. They also have to coordinate with
each other and with other family caregivers without abandoning existing work and home life responsibilities.
Previous CSCW and HCI research has shown how the patient’s experience changes across the illness journey,
but less is known about the effect of this journey on family caregivers and their coordination work. CSCW
technologies could support and augment family care coordination work across the journey, reducing stress
levels and improving families’ ability to stay connected and informed. In this paper, we report findings from an
interview study we conducted with 14 parents of children undergoing extended hospitalization for cancer
treatment. We propose the concept of caregiving coordination journeys and describe caregivers’ current
communication and coordination practices across different phases of the hospitalization journey, from
diagnosis and early hospitalization to extended hospitalization and beyond. We characterize families’
caregiving coordination routines across different time scales, and describe the current role of communication
technologies in families’ coordination practices. We then propose design opportunities for social computing
technologies to support and augment families’ communication and caregiving work during the hospitalization
journey of their child.
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1. INTRODUCTION

When a patient is hospitalized, existing networks of support spring into action. Friends, family, and
loved ones buffer stress for the patient[77] and provide vital context and continuity for the clinical
team [35]. These informal caregivers—often referred to as ‘family caregivers’—are critical to
pediatric care [35]. They help patients process information, assist with decisions about their care,
and advocate for them within the hospital [43].

When the hospitalized patient is a child, caregivers are most commonly the child’s close family
and parents. On top of their role as parents, they have to take on additional caregiving tasks, such
as absorbing complicated clinical information, handling the emotional impact of the diagnosis, and
comforting their child, all without abandoning other responsibilities. Indeed, research from the
health sciences literature shows that parents are critical stakeholders in ensuring a hospitalized
child’s long-term recovery [24].

HCI and CSCW researchers have shown how social computing technologies such as health
forums and disease-specific groups can connect caregivers across families [28] and how patients
and caregivers can work with clinical providers [26]. CSCW researchers have shown how caregivers
coordinate with each other to support chronic care, particularly in the case of older adult
patients[74]. However, less is known about the communication and coordination practices within a
caregiving circle (the parents and other close-knit caregivers) during the hospitalization of a child.
Furthermore, while CSCW researchers have shown how patients’ needs evolve across the adult
cancer journey, less is known about how caregivers” coordination practices change in concert with
that journey, and the implications for caregiving coordination technologies.

In this paper, we report findings from a larger study with families of children diagnosed with
cancer. Cancer is the second leading cause of death in children after accidents [1]. Unlike adult
cancers, childhood cancers appear to have no behavioral cause and result from genetic mutations
early in a child’s life [1]. Encouragingly, major treatment advances in recent years mean that 84-
90% of children diagnosed with cancer are expected to survive [1,29]. However, these treatments
come at a cost: children are often given far higher doses of chemotherapy than adults, and cancer
treatments in children often require severely limiting or suppressing the patient’s immune system
[1]. Sometimes, pediatric cancer treatment requires extended hospitalizations across a period of six
months, with hospital stays of up to 5 weeks at a time [60]. These repeated extended hospitalizations
place acute stress on family caregivers [24].

To better understand the experiences and technology needs of family caregivers during their
child’s extended hospitalization, we began with one core family caregiving group: parenting
couples. We conducted a series of qualitative interviews with parents of hospitalized children with
cancer. We interviewed 14 parents from eight families, either during or immediately following an
extended hospitalization (a hospitalization of at least a week. All families in our study experienced
much longer hospitalization). We asked about parents’ experiences in coordinating care while
balancing their other responsibilities, how they divided responsibilities, and how they dealt with a
variety of challenges associated with their child’s hospitalization. We did not interview the child
patients or other caregivers for this study, choosing for this first study to focus closely on the care
coordination needs and practices of parents.

This paper makes several contributions to CSCW research. We describe parenting couples’
caregiving experiences, communication practices, and coordination challenges within the family
during a child’s hospitalization. Specifically, we show that family caregiving coordination practices
change across different phases of the hospitalization journey, with differing technology needs and
design opportunities at each phase. We then propose and describe the concept of caregiving
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coordination journeys, showing that just as patients’ needs change across illness and treatment
phases, so do the care coordination needs and practices of their family caregivers. We show how
parents and other family caregivers engage in often ‘hidden’ technologically-mediated caregiving
work during their child’s hospitalization and propose specific opportunities for CSCW design.
These findings, the concept of caregiving coordination journeys, and design opportunities will have
implications for a number of CSCW contexts beyond pediatric cancer, helping us better understand
and support caregivers’ collaboration in the health context and close-knit family collaboration
during times of crisis.

2. RELATED WORK

Collaborative care management and care coordination in healthcare has received considerable
attention from the HCI and CSCW communities; nevertheless, the caregiver-caregiver relationship
in the pediatric inpatient setting remains a less explored area within this field of investigation.
CSCW researchers have also examined the role of family caregivers, usually concentrated on
patient-centered technology for care coordination in the home setting. There is also work
concentrated on healthcare journeys, explored extensively in CSCW concerning cancer treatment
of adult patients but less extensively related to prolonged child hospitalization with a focus on
caregivers.

This section highlights some related research on collaborative care coordination in healthcare,
describes existing work on the role of family caregivers, discusses relevant HCI and CSCW literature
on non-healthcare family coordination, explains the changing needs over time and healthcare
journeys, and shows the opportunity to build on previous work on the chronic outpatient adult care
and family coordination technologies, concentrating on shifting needs of caregivers across cancer
journey for care coordination of a hospitalized child in the inpatient setting. The section ends with
a discussion of the ways in which this paper builds on and extends related work.

1.1. Collaborative care coordination in healthcare

A significant portion of the care coordination research in CSCW focuses on interactions between
stakeholder groups, such as patient-provider or caregiver-provider collaboration, covering issues
such as patient safety [43,81] or patient-generated data in the clinic [79,82]. CSCW researchers have
been successful at disentangling the different roles and practices of various stakeholder groups,
including providers (such as doctors, nurses, and pharmacists); caregivers (such as parents, adult
children, or other family members); and patients themselves. One common thread looks at
healthcare settings as workplaces, focusing on provider-provider collaboration[73,83]. For instance,
Reddy and Dourish conducted an ethnographic study on medical work in the hospital context. They
characterized the work rhythms and information seeking in the hospital. They found how the cyclic
and temporal nature of information work and rhythms in the hospital setting can help identify
patterns of former actions and expectations about future activities and provide opportunities for
design for medical providers [59]. Patients and caregivers now have increasing access to electronic
medical records, often through patient portals that need to be optimized for the caregivers’ use [58].
Broad hospital-led efforts such as the Patient-Centered Medical Home aim to connect all relevant
stakeholders, including clinicians, patients, and caregivers, from primary to intensive care [62].
Parents or legal guardians are often granted proxy access to their child’s medical record. However,
these accounts have limited functionality for inter-caregiver interaction and still suffer from
information delays and other design constraints. Indeed, parents frequently report dissatisfaction
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with their own communication and coordination practices during and following their child’s
hospitalization [68].

Researchers in CSCW, HCI, and Health Informatics have shown the key information role of
informal or family caregivers as they support patients and each other. These family members and
friends perform critical and often unacknowledged ‘hidden work’ (also known as ‘articulation
work’[7] or ‘ghost work’[17]) [9,52]. Caregivers’ work supports other work, and thus is often hard
to account for in contrast to direct clinical care such as performing surgeries or administering
medications. Caregivers ensure the success of clinical care and treatments, to keep others informed,
to act as buffers and supports in interactions with clinicians, and to support long-term maintenance
outside of clinical contexts[35]. One particularly productive line of research focuses on the needs of
the caregiver as an individual “user” of information technologies, as they interact with other
caregivers in online communities, coordinate with clinicians, or manage information disclosure to
wider friend and family networks. In their landmark 2013 CHI paper Caring for Caregivers:
Designing for Integrality, Chen, Ngo, and Park showed the effects of caregiving on the physical,
emotional, reflective, and social self of the caregiver[10]. They evocatively described the importance
of accounting for caregivers’ interactions with other stakeholders, arguing for an increased focus
on integrated care coordination technologies to support caregivers.

In the years since, HCI and CSCW researchers have taken up this challenge in various ways.
Schrugin et al. surveyed caregivers and identified the challenges they face highlighting the isolation
in coordination for the caregivers [66].In pediatrics, Kaziunas et al. studied caregivers of pediatric
bone marrow transplant patients, placing the caregiver’s role in supporting patients [35], arguing
for caregiver-focused information systems in the hospital [36]. Liu et al. studied a Neonatal Intensive
care Unit (NICU), pinpointing the communication challenges that exist between a NICU patient’s
caregiver and healthcare provider once the child has left the hospital, and introduced a mobile
application prototype allowing caregivers to choose the information they wanted to share with
others [40]. Suh et al. designed the BabySteps system to allow parents to track their child’s
development progress [71]. Miller and colleagues described the various roles played by caregivers
in the inpatient context [43]. These prior works suggest the importance of caregivers and
understanding their various roles and shifting needs to inform design decisions.

More recently, CSCW researchers have focused more closely on patient-caregiver collaboration,
such as Berry et al.’s work on identifying how values shape collaboration between patients with
chronic illnesses with their caregiver partners [4] or work on pervasive computing on care
collaboration between caregivers and children with special needs[37] or chronic illness[23], shared
decision making in healthcare settings [6,84,85] and supporting goal-based collaboration with child
patients[86]. Researchers have also studied patient and caregiver collaboration with others beyond
their immediate care network, including research on online health communities[20,31,87] such as
Jacobs et al. work on rare disease care coordination and the role of online health communities in
supporting coordination practices[31]. There is also a small but growing literature on multi-
stakeholder interactions in which more than two stakeholder groups coordinate care. These studies
show the intricate sociotechnical connections in diverse interpersonal interactions such as
collaborations between patients, medical providers, center administrators, and behavioral health
providers and describe the parallel journeys between patients’ cancer journey and depression[72].
Another example is the work on longitudinal care plans for children with medical complexity,
including care collaborators such as caregivers and five groups of providers including complex care,
primary care, subspecialists, emergency care, and care coordinators[14,76].
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1.2. Design for family caregivers

Family caregiving is a key area of focus for CSCW researchers. Much of this work focuses on
supporting the family caregiver (especially a child’s mother) as a user of information and
communication technologies (ICTs). Notably, Chen et al. have argued for consideration of informal
caregivers as key health stakeholders in HCI, calling for designs that treat caregivers as whole
persons and help to address some of the challenges and burdens that caregivers experience in this
role of patient support [10].

HCI and CSCW research on opportunities and challenges for communication technologies to
support family caregivers traditionally focused on connecting primary caregivers to wider networks
of care, often within existing friends and family groups. For instance, Moncur et al. presented a
solution to help parents customize and communicate information about themselves and their child
to family or friends [44]. Newman et al. identified challenges people face with sharing health
information with their broader social networks [48]. Sites such as CaringBridge now provide
dissemination features allowing patients and caregivers to keep wider networks of informal care up
to date [2], and researchers such as Valdez and Brennan have investigated the role of these and
other social networking sites in involving wider networks of care [75].

Encouragingly, a growing body of literature in CSCW and HCI research investigates the needs
and practices of caregivers and their care coordination within families. Much of this work has been
done in the context of chronic home-based care, such as Naylor et al.’s work on supporting care
coordination for older adults and their caregivers[19,56]. Tang and colleagues elucidated challenges
faced during home-based care coordination of older adults, such as managing mutual awareness of
care needs and health information and coordinating handoffs when one caregiver assumes primary
responsibility from another [74]. Hospitalized patients may have several close friends or family
members coordinating their care. Connecting those informal networks of care is critical to
supporting patients and caregivers. This is particularly true in the pediatric context, where effective
coordination between a hospitalized child’s primary caregivers has been shown to improve health
outcomes both for the child and caregivers [24]. Parents who communicate effectively with each
other reduce their own stress [37] and improve the long-term health outcomes for their child [24].
Health sciences researchers have demonstrated that support from family caregivers improves
patients’ health outcomes and reduces the likelihood of further health complications [15]. The
presence of family caregivers during patient-clinician interaction improves medical visit
communication and increases the provision of biomedical information [78]. As a result, many
pediatric hospitals have adopted a family-centered model of care, in which parents, guardians, and
other family caregivers are involved in clinical decision-making [16] and medical management of
the patient’s care[45].

1.3. Family coordination beyond healthcare: Domestic HCl and Family Informatics

Most HCI and CSCW studies on family coordination concentrate on collaboration within family
members in normal home settings. Family collaboration has been examined to identify how families
work together to ensure the completion of tasks and daily activities and attend events. Homebased
tools usually support collaboration on scheduling such as digital or physical collaborative calendars
or manage activities such as shared to-do lists and reminders systems and tools to enhance
communication such as individual or group messaging systems. Some parents manage the schedule
and plan for family activities when they are at work [18,46]. Therefore, some studies suggested the
importance of extending the usability of these home-based collaborative tools beyond the home
walls so that family members can coordinate when they are not at home [42,63]. Mobile applications

Proc. ACM Hum.-Comput. Interact., Vol. 6, No. CSCW2, Article 296. Publication date: November 2022



296:6 Sarah Nikkhah et al.

can support family members’ collaboration outside the home setting and increase family members’
awareness of schedule to prevent conflicts[47], locations to manage routines[13], and activities to
assign tasks[46,47,53,70]. Davidoff et al. suggested that the calendars and reminders can be
augmented with routine trackers to better support coordination activities within a family.

Research has shown when family members are not together at home or in long-distance, they
heavily rely on their phones to stay connected and increase their awareness of each other to
coordinate practices [3,41]. There has also been CSCW research on the collaboration of immigrant
family members concentrating on collaborative online information problem solving [57] and some
work on family members providing care for older adults to maintain health and safety[55,88].

There is also a growing body of literature around family informatics, showing how families
collaboratively use technology to manage their own health. Pina et al. conducted a set of interviews
and design sessions to understand family practices around health monitoring and suggested a move
from personal informatics to family informatics[80]. There are a variety of works on families’
collaboration to manage their health; some concentrate on family healthy living [18] and fitness
tracking[39,64], some on food tracking [89]and diet management[65], and some on sleep
tracking[11,90]. However, most of these works are usually targeting families in normal everyday
settings such as home settings. There is a need to study family care collaboration in a crisis when
the family is under stress, and unexpected events occur.

1.4. Cancer care coordination in CSCW and cancer journeys

CSCW researchers have long studied opportunities for collaboration technologies to support cancer
patients and their families. Pratt and colleagues designed the HealthWeaver system for patient-
centered cancer information management, which included various social support [12] features for
patients to share different kinds of updates with friends and family [21,38,69]. There is also CSCW
work on pediatric cancer, studying parents’ interactions and tensions with their children, and
identifying the needs and values of the child patients themselves. Park and colleagues also describe
positive adaptations in children with cancer [54]. Hong and Wilcox have investigated coordination
technologies to support teenage cancer patients and their parents within the patient portal
framework [25-27].

Cancer and cancer treatment also present a challenge compared to other conditions: cancer takes
on aspects of both chronic and critical conditions throughout the treatment experience, often
involving waves of hospitalization and home care over the course of months. Hayes and colleagues
introduced the concept of cancer journeys in HCI, showing that cancer patients’ needs differ across
their experience and treatment journey [22]. According to Hayes et al. in their work on
opportunities for pervasive computing in chronic cancer care, the Cancer Journey for patients
includes three phases. First, the screening and diagnosis phase, where a patient needs help to find a
well-recommended physician. Second, the acute care and treatment phase, where they need
information related to multiple treatments. Third, after discharge, they seek advice regarding the
steps to ensure long-term health outcomes[22]. Jacobs and colleagues have deepened this
exploration, showing how tablet-based technologies can holistically support cancer patients across
the journey [30,32,33]. Most of such work concentrates on adult cancer patients and takes a patient-
centered approach toward the design of technology to support patient cancer journey; for example,
Jacobs and Mynatt in [34] introduced design principles to support patient-centered journeys for
patients diagnosed with breast cancer. However, less work has examined applying journeys in the
family setting, when the cancer patient is a child, and in addition to the patient, family caregivers
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are deeply involved in care coordination. There is a need to explore how the parents’ care
coordination practices can change across their child’s cancer journey.

In this study, we grounded our research into caregiving coordination in the specific condition of
pediatric cancer treatment. Of particular relevance to our study, Seo and colleagues have
investigated the caregiving and parenting conflict for parents of children, focusing mainly on the
parents’ role conflict between parenting and caregiving in chronic condition management, and
challenges with respect to communicating with their children during their cancer journey [67].
However, this and other studies focus primarily on the long-term chronic condition management
challenges in collaboration between patients with caregivers or providers. A holistic, formative
study of caregiving communication practices in the inpatient pediatric hospital setting is needed to
identify and characterize barriers and opportunities for family caregiving teams, and CSCW
researchers have not thoroughly investigated this complex sociotechnical issue.

Children’s Hospital

+

P
'U

Healthcare Providers Patient Caregivers

Figure 1. An example of the ecology of care for a hospitalized child. While much research has been done to
explore the role of technology to support patients and caregivers in the hospital, less is known about the care
coordination practices within the family caregiver network during hospitalization (dotted line).

1.5. Relationship to related work

Our study extends prior research in several ways. We build on prior work in collaborative care
coordination in healthcare by focusing specifically on caregiver-caregiver collaboration within a
family, focusing on pediatric patient populations, and focusing on the pediatric inpatient setting
instead of chronic or home-based care (see Figure 1). Inspired by the cancer journey framework, we
introduce the concept of caregiving coordination journey. We build on existing research into family-
based collaboration by examining the needs, challenges, values, practices, and design opportunities
for connecting a given patient’s caregivers to each other across the illness journey, using our data
from extended hospitalization for pediatric cancer care as an example.

3. METHODS

We conducted semi-structured interviews with 14 parents from eight families with a child
hospitalized for cancer treatment at Riley Hospital for Children at IU. Riley Hospital for Children,
located on the Indiana University campus in Indianapolis, treats more than 80 percent of all children
diagnosed with cancer in the state and provides the only pediatric stem cell (bone marrow)
transplant program in the state. It is affiliated with IU School of Medicine and is a tertiary care
hospital[61]. We asked participants about their journey from diagnosis to their current
hospitalization experience, their collaboration strategies as a couple, their technology use, and the

Proc. ACM Hum.-Comput. Interact., Vol. 6, No. CSCW2, Article 296. Publication date: November 2022



296:8 Sarah Nikkhah et al.

coordination challenges they experienced. We then qualitatively analyzed the interviews,
generating themes and identifying hospitalization phases as an organizing framework.

1.6. Participants

After the approval of Indiana University’s IRB (Institutional Review Board), we recruited and
interviewed 14 parents from eight couples who were caregivers of a child hospitalized for cancer
treatment at Riley Hospital for Children. All participants were part of heterosexual married couples
caring for their child. We interviewed both parents from the first six couples and the moms from
the seventh and eighth couples. Participants’ level of education ranged from high school to some
form of a college degree. In all cases, each parent considered themselves and their spouse as primary
caregivers. Additional demographic information is listed in Table 1. In the findings section, we refer
to each participant by family number and whether the participant is the mom (M) or dad (D). For
example, the dad from family two will appear in quotes as (F2D).

All the participants had a child diagnosed with acute myeloid leukemia (AML) except the child
from family three who was diagnosed with osteosarcoma. In both AML and osteosarcoma, patients
are hospitalized for at least a month at a time. All the children were in their extended hospitalization
phase except family 2, who had completed the first round and was in between hospitalization phases
(typically a week-long break). Participants’ children varied in age from a few years old to late teens,
allowing us to interrogate themes common to family caregiving but limiting our ability to draw age-
specific conclusions. We provide additional comments on this in the discussion and limitations
sections.

Table 1: Participants

Famil Child AgeDia nosis Number of Distance to Interview Parent Education Age
v (In Years) g Children Hospital  Format Level Range
AML Mother College 40-49
(Acute Together
1 12-15 . 1 hour .
Myeloid At Hospital Father College 40-49
Leukemia)
Mother Some College 30-39
2 0-3 AML 3 05hours  Logether 3 Hieh
AtHospital  Father ome - TEl30.39
School
- Mother High School  30-39
3 15-18 Osteo- 5 1.5hours  rogether £
sarcoma Phone Call Father College 40-49
Mother College 40-49
4 15-18 AML 3 3hours  Logether £
Phone Call Father High School  40-49
Mother College 18-29
5 03 AML 3 Jhours  Soparale £
At Hospital Father College 18-29
Some High
Mother 18-29
6 3-6 AML 3 Jhows ~ Separate School
At Hospital
Father Some College 30-39
7 0-3 AML 3 0.5 hours At hospital Mother High School  18-29
8 3-6 AML 2 0.5 hours  Phone Call Mother College 30-39

Table 1: demographic information of participants and their hospitalized child
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1.7. Interview

To minimize burden and be sensitive to participants’ time, we offered to conduct interviews either
in the hospital or over the phone, with caregivers being interviewed together or separately. For
hospital interviews, we arranged for interviews to take place either in the hospital room or in a
separate consultation room close by. Five families were interviewed in person in the hospital, and
three families were interviewed over the phone. We conducted four interviews where both parents
were present together during the interview. In the next four interviews, we interviewed the mother
and father separately from two couples. For the first six families, we were able to speak with both
parents. In family seven, the father was unresponsive, and in family eight, the father declined to be
interviewed. Interviews were conducted from March 2018 to February 2020. Participants were
incentivized at the end of each session with a $20 gift card (for the in-person interviews, we provided
the option of a gift card at the end of the session, and for the remote interviews, we mailed the gift
card).

Interviews lasted between 60 and 70 minutes and followed a semi-structured protocol. We began
by asking about the trajectory behind the hospitalization of the child, then asked questions about
the caregiver’s role in the hospitalization schedule and how this changed their communication
practices. We then asked parents about their existing communication practices and the technologies
they use to share information with each other during hospitalization. We also asked the participants
to traverse the different concerns, barriers, and challenges the family caregivers faced related to
their communication and otherwise. In closure, the participants were asked to define the role of
other family members and how they fit into the caregiving process.

Below are some example questions that we asked in the interview:

Can you describe a typical day at the hospital as a parent?

Who is the primary caregiver? Is there anyone else who directly contributes as caregiver?

How do you keep each other updated? Can you give us an example of such an experience?

What have been the biggest challenges from the time your child has been hospitalized?

1.8. Analysis

All the interviews were audio-recorded after consent from the participants and were later
transcribed for future analysis, resulting in over 200 pages of transcribed conversation. We analyzed
the insights from the interviews using thematic analysis[5,8]. We themed the interview insights
utilizing Atlas.ti, a qualitative data analysis application[91]. Our analysis process consisted of dozens
of qualitative analysis sessions where the research team met to discuss themes. The coding
happened in two rounds. The first round was approached in an open manner and was performed
by three researchers to identify the most common themes that emerged from the data. These
researchers began by analyzing the first few interviews through open coding, assigning codes
independently and meeting to discuss and unify the coding approach and codebook. The researchers
then repeated that process for additional interviews until the codebook stabilized. In the second
round, we classified the themes that emerged based on their groundedness to determine and label
the prominence of the emergent themes. This process resulted in 15 theme clusters of 138 individual
codes. For example, one of the themes was around communication and coordination using
technology, and the codes under this theme were text, phone call, voice message, video message,
video call, Facebook, Google Calendar, email, picture, Instagram, UberEats, games. To refine and
interrelate themes and reconcile codes, our team met twice per week to discuss the themes and
individual weekly analysis. These meetings continued over the span of two months until reaching
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saturation in our analysis, where the same themes repeated again and again in our interview data.
We then grouped the 15 high-level themes into three separate analyses: themes around care
coordination and the role of family resilience[49,50], themes relating to social support[51], and
themes relating to the caregiving journey and evolving coordination processes during and following
extended hospitalization (reported in this paper). To inform the final stages of analysis on this third
cluster of themes, we used Jacobs et al.’s patient journey for breast cancer [34] as a sensitizing
concept in developing our theory of caregiving coordination journeys. This analysis resulted in a
set of coordination phases, dimensions of coordination that differ across the phases, and specific
coordination cycles and rituals during the extended hospitalization phase.

4. FINDINGS

Parents reported starkly different coordination needs and practices as they moved along the cancer
journey from diagnosis to later stages of hospitalization, which led them to adjust their collaboration
routines and rhythms. In this section, we report parents’ coordination practices across the cancer
hospitalization journey, as well as the routines and rhythms they established in order to perform
coordination work. We also describe the role of communication technologies and tools parents used
to communicate and describe the nature of communication, including communication channels
(such as phone calls or texts), level of synchronicity in the communication (such as synchronous or
asynchronous), and scale (how many people participated in the communication).

1.9. Caregiving coordination across the hospitalization journey

In our analysis, we found that parenting couples’ communication patterns and challenges are
different across distinct ‘phases’ of their hospital journey: diagnosis, early hospitalization, and
extended hospitalization. In this section, we describe their coordination experiences and practices
in each phase.

8.1.1. Diagnosis

“...She kind of started to feel kind of rough. So, we thought maybe it was just a little cold...
We took her to the doctor, found out she had strep throat, and she started having some
other strange aches and pains, and then she ended up with some bruising along her jawline.
And this kind of happened over about two weeks, and I was calling her pediatrician like
every other day... [and then] they called. It was an on-call doctor called and said, ‘you need
to take her to [the hospital] immediately. Her white blood cell count is pretty much out of
this world.” She said she had never seen numbers that high. So, we came to [the hospital],
and within just a couple hours, there was a leukemia diagnosis.” (F2M)

While every family’s journey is different, they all shared with us a story similar to the one
described above: a series of confusing symptoms that didn’t seem to go away, tracked over days and
weeks, and then a diagnosis followed almost immediately by hospitalization. The rapidity and
seriousness of the shifts were emotionally challenging for parents, as they had to confront both their
own fears while also keeping their role as parents to their child with cancer as well as other children.
As the dad from this family put it, it was challenging for him to share and communicate the
diagnosis of their child with cancer to his other children: “the first 48 hours was the toughest thing
I've ever gone through. I mean, we found out on a Thursday night, Friday morning that she had
cancer. Then that Friday afternoon, I had to tell our other two girls that their two-year-old sister
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had cancer. I had to do it with a straight face and tell them that she was going to be okay, although
I was a wreck... I was sobbing. I was in tears. I was angry. I was scared. I was nervous. Every emotion
you can imagine.” (F2D) The mom from family six described the early first day as “Stressful. Hard.
Yeah... Well, we just found out everything, and she had to go in for immediate surgery because she
had so much pressure built up in her head, that they didn’t know how she was functioning at that
point. So she went in for surgery, and she was in the ICU, which is very busy and loud and a lot
going on at one time.” (F6M) During the first hours post-diagnosis, families in our study appeared
to experience few coordination challenges, describing the diagnosis experience as a shared challenge
with simple tasks: get the child to the hospital so they can be stabilized and begin treatment.

8.1.2. Early days of hospitalization: ‘Survival mode.’
Within the first few days after getting admitted to the hospital, parents had to adapt to the situation
quickly, and caregiving coordination work emerged at this phase. As one mom described: “T shifted
into survival mode immediately.” (F1IM) Typically, both parents stayed in the hospital full-time
during the early days. Working parents took time off from their jobs to be able to stay at the hospital.
Parents described the early phase of hospitalization as a stressful but unified time: they were
facing the challenges together and got the same information at the same time. Parents felt that their
child’s illness truly impacted them all in different ways, and experienced the diagnosis as if it
happened to a part of themselves. As the father from family five put it: “We’re all in this together.
It’s interesting being a parent. If I could take it from him today, I would of course. You’d take it from
your child. But man, we are just as impacted as him, but he is physically the one doing it.” (F5D)
Some parents even brought the whole household to the hospital. As one mom told us: “Well,
when this first started, it was during the summer, so I mean we kind of all went as a family. I mean,
we didn’t have to worry about our son missing school. We just all went up there together, and of
course, my husband and son stayed in a hotel at night once visiting hours were over.” (F4M) Other
families called on friends and other family members to take care of home life responsibilities during
this phase. As the dad from family six put it: “For the first, I think, eight something days, it was
[mom] and I both here. Grandparents had the other two for the longest time”.” (F6D)

8.1.3. Beyond the first week: figuring out new routines

After a week or so, parents eventually found the ‘survival mode’ of the first days to be unsustainable,
and couples switched to a more organized and normal schedule as one dad put it, after the first
week, “...we kind of just figured out a schedule. [mom] had to go back to work, and then we just
kind of developed this whole... She bunched her days off, and that’s when she’s here. And then any
other time, it’s someone else, either me or [mom’s] parents.” (F6D)

Some couples seemed to know instinctively how to balance duties during this phase. Here what
dad from family one had to say: “As soon as it happened, ...There wasn’t even a conversation to be
had, because we’ve been together long enough that I knew she wasn’t going to leave him, so I know
that 'm going to be the one that’s going to be taking laundry back and forth and going to stores.”
(F1D)

For most families, this transition to a new routine was tough. As the mom from family two put it:
“[dad] was trying to go back to work, he was trying to still be here at the hospital, and he was trying
to do it all. I just stayed here at the hospital, I'm just a stay-at-home mom, so it was not an issue for
me to just be here. So things were kind of crazy like that first, even in probably into the first two
weeks with him trying to figure out what he could and couldn’t do.” (F2M). While other transition
points were tied to easily identified external processes (such as moving from a local clinic to the
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hospital, or being discharged or transferred to outpatient care), the inflection point between early
and extended hospitalization required families to set up more robust coordination cycles. In our
analysis, we found that families established routines across two scales: daily routines, such as
clinical check-ins and family calls, and weekly routines, such as ‘shift changes’ and weaving in
normal life.

Daily routines in extended hospitalization: rounds, clinical check-ins, and staying in touch

From a parent’s perspective, rounds are the key information event on a typical day at the hospital.
Every morning, the clinical team gathers in and just outside the patient’s hospital room to update
each other and the family about the patient’s current status, progress, and plans for the day. The
team, sometimes including as many as ten clinicians from a variety of disciplines, makes their way
around the inpatient oncology unit, rolling laptops on standing carts. This brief but intense
conversation is often the key medical information event of the day. The team discusses the patient’s
vital signs and laboratory values over the last 24 hours and includes the patient and any physically
present family members in the conversation.

While information about the patient’s status and test results are extensively documented in the
hospital’s electronic medical record, parents’ primary source of information for test results and
updates is the in-person rounds briefing. As one mother told us, “...we wait on rounds anxiously for
them to come by, and tell us everything that’s updated, if they have blood results or anything. You’re
just clinging to that next piece of information that can get you on. It’s one day at a time.” (F5M)

Moms and dads in our study took distinct approaches to rounds (all participants were part of
heterosexual married couples). Moms were more likely to be present during rounds and more likely
to be the caregiver in charge of recording and sharing any updates. Moms took a variety of
approaches to the information work created by rounds. Several moms kept notes to use to ask
questions of the doctors and record their responses. For example, in family three, the mom kept a
binder to maintain records across and between hospitalizations and updated the binder each day
during and following morning rounds. As she told us: “It was all in this big binder that went with
us every time we were admitted to the hospital and was in a central location every time we were
home.” (F3M) Not all moms kept notes, as the mom from family 7 put it: “I'm not that organized. I
wish [ was.” (F7M)

However, when dads in our study were present during rounds, they described themselves almost
as proxies who took notes to share with moms or who asked questions on behalf of moms. The
difference between their notetaking practices with moms was that they did not record information
in a binder or a notebook; rather, they mainly took notes to share with moms. For example, the dad
from family five explained that he developed a practice of writing notes on the glass door of the
hospital room during rounds, so he could remember what was said and could share it with mom
afterward: “Then I usually jot down a few notes, just so I know... Then I remember, then that way,
I can tell [mom)]... Then I just text [mom] some notes. Just want to tell her: just did rounds.
Everything looks good.” (F5D) Writing notes helped this dad share more details about what was said
beyond the general status, so mom felt in the loop.

Dads’ proxy role made them somewhat uncomfortable. For example, when the mom in family
three was not able to be present at rounds, she would often provide dad with some questions to ask,
and expected him to track that information in the family’s physical binder. However, as mom put
it: “He felt like he was inconveniencing [the clinical team]. Not because they acted that way but just
because he’s like, ‘They’re doing their job, and I don’t need to manage them.”™ (F3M)

Whichever parent is present for morning rounds, he or she shares the information or plan with
the other parent and, in some cases, close family. Parents in our study told us they kept this ritual
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even if there was no news to report. As the mom from family six put it: “About rounds, we send a
text every morning. Whoever’s here, so: ‘rounds just happened, this is what they said, this is the
plan, we’re watching this.’ Or: ‘everything’s the same, nothing’s changed” (F6M)

This key daily information-sharing ritual is made much more difficult in the case that neither
parent is present during rounds. Sometimes another family member, such as a grandparent, would
be present, but these caregivers were not always as informed, and parents reported frustration in
these situations. As the mom from family one put it:”...that aggravates me to death, because I know
what they’re talking about and I know the questions I want to ask, and I'm not here to do it. And I
cannot depend on the people that are here during the day to do anything that I need them to do,
and that’s extremely frustrating.” (F1IM) The mother from this family then provided an example of
this frustration from the day of our interview: “[the hospitalized child] just told me today that...they
said he’s going to have a CT. No one said a thing to me about a CT at this point, and I want to know
what for and why and why did we come to that and when is it going to happen and why are we
doing it.” (F1M) Parents also kept each other posted about clinical updates throughout the day. As
the mom from family four explained, “anytime the doctor came in, or they did something new, I
would make a phone call to [dad] just to keep him up to date on what’s going on.” (F4AM)

Parents also planned daily phone or video chats to stay connected with each other, their
hospitalized child, and any other children in the family. These calls were usually tied to a particular
daily ritual, such as bedtime calls or eating dinner together virtually. As one mom explained, “we
try to do it at least once, so we can see each other and say, ‘Hey, what did you learn at school today?
Or what did you’... It’s more about the kids than it is about him[dad] and I.” (F5M) These regular
calls were an important part of a feeling of normalcy and togetherness for parents as mom from
family four said, “every day we talk at least in the morning and at bedtime. That relieves stress for
both of us because then I can make sure [the other kid] ‘s up dressed and ready for school. [dad]
can see how [the hospitalized child] ‘s night went and what’s going on with her in the morning.”
(F4M)

Weekly routines in extended hospitalization: weaving in normal life, ‘shift changes’

Because their children were hospitalized for weeks at a time, parents in our study reported
developing weekly routines, balancing caregiving duties in the hospital with work and life demands.
Almost all parents in our study reported that they developed a pattern of ‘shifts’ to allow them to
provide care to the hospitalized child while also meeting their other responsibilities such as their
jobs, taking care of other kids, or home chores. In all but one family (family six), moms spent more
time in the hospital and took care of the hospitalized child, while dads were usually responsible for
going to work and take care of the other kids and home chores. For example, the mom in family one
said she stays at the hospital every night:” So I stay here all the time, every night. He[dad] comes
and goes back and forth to the house a little bit, but I stay here.” (FIM) These new routines often
required a parent to adapt to new responsibilities at home. For example, the mom in family three
explained that “[dad] ‘s not really a housekeeper particularly, but he did start doing laundry just to
help out so I wouldn’t have as much to do when I would come home. And loading the dishwasher
or running the dishwasher, he would do that kind of thing.” (F3M)

For parenting couples, shift changes are a time for updates and planning for hospital and home.
The parent at the hospital has to let the other parent know what has been happening during their
shift. Moreover, at the time of the shift change, parents can discuss what to do or expect during
their shift. As one mom describes: “We just relay what they’ve told us to do or what’s going on to
each other when we switch off...And if we miss something, we’ll call each other and say hey...”
(FeM) In addition to hospital updates, parents use shift changes to set up plans for outside hospital
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activities for the upcoming week, such as home chores, taking care of the other kids, and preparing
food for the next week. This might also include managing other secondary caregivers, such as
friends and family, who offered to pitch in. As mom from family eight described: “So we had to not
only arrange care of who was going to be with our daughter in the hospital all the time, but who
was going to be with my son, getting him off the bus, on the bus, all those sorts of logistics. We
were working on two different schedules. We did have some neighbors that helped out with my
son, too, getting him off the bus, and having him there until my husband could pick him up.” (F8M)

Several families timed their shift changes to include one weekend day for each parent, so that
dad could provide care for the hospitalized child. At the same time, mom could go home to see and
take care of the other kids and her responsibilities for the upcoming week. As the mom from family
two told us: “well really after those first two weeks, we kind of figured out that he[dad] couldn’t
really do anything here at the hospital, so he would go to work, staying home throughout the week.
If he had some extra time, he would come out [to the hospital], but mainly he’s just here on the
weekends now so he can still work and do the things he needs to do at home.” (F2M)

In most families, moms were the main schedulers; in fact, one mom in our study said: “Well, 'm
the schedule. 'm kind of the manager for a lack of a better term. So I usually just say, ‘Hey, I've
made this appointment for this day and this day,’ or, ‘So and so has athletics this evening,’ or,” “We
need to be here on Saturday.” (F3M)

In some families, both parents could rotate and be in the hospital as their jobs were more flexible
than the other parents. For instance, some parents could work online or from home, and some others
had a flexible job schedule that they could manage to stay at the hospital. Family five had a
hospitalized child who was less than three years old, and therefore they usually had to have two
people at the hospital. A positive factor in this family was that dad could work online, and therefore
he could stay at the hospital to be there for the child: “You look at a seven day week, I am usually
here, probably, three days and [my wife] usually here four. So she spends a little more than I do. I
spend a few more weekends at home, maybe with the boys or working. We have [my mother-in-
law], her and my father-in-law, they farm. So I help my father-in-law farm too. I spend more time
at home, but I try to spend about three days here a week or so. Depending on what’s going on,
usually, when he was having chemo or just after chemo, and he’s feeling really crummy, I want to
be around. I want to be here for him.” (F5D)

8.2. Communication practices and coordination tools

Most of the communication between parents in our study happened remotely via mobile phones, as
one of them was usually at the hospital and the other at work or home. In this section, we categorize
parents’ technology use and communication practices based on the nature of communication: level
of synchronicity, physical distribution, and number of members involved in the communication.
Then we describe other tools that helped family members coordinate care and manage their child’s
health information.

8.2.1. Mostly remote, mostly asynchronous

Parents in our study relied heavily on technology to stay connected and update each other because
they were so often apart. Furthermore, because of incompatible schedules, most of their
coordination was asynchronous. As mentioned earlier, all parents we interviewed except family
five, who preferred phone calls, considered text messaging as their main communication channel.
The mother from family one provided a typical response: “Neither of us really like to talk on the
phone, so text is always our preferred method of interaction.” (F1IM) While parents did try to connect
in real-time whenever possible, asynchronous coordination was still required to set up a time to
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chat and to confirm availability just before a phone call or video chat. As family two mom said,
when she was in the hospital, but her husband was remote, “I would call or text him, and if T had to
text him I'd say, ‘hey, call me when you get a second.” (F2M) but in general she preferred texting
over phone calls as it does not require an instant synchronous reply, she said: “texting is the easiest
because if I don’t have time to reply to you, or if I don’t feel like sitting on the phone for an hour
with somebody else, I'll get back to you when I can” (F2M)

Parents predominantly texted or spoke about updates on the hospitalized child and coordinating
tasks. These included general questions about how the child is doing, how other kids are doing at
home, or recent updates at the hospital. When we asked him for an example, the dad from family
five (who was the hospital-based parent at the time of our interview) scrolled through his texts from
the day: “We’ve already exchanged a bunch of texts back and forth, today, about just different
updates, how [the hospitalized child] is doing, what doctors have said so far, nurses have said so far.
When [hospitalized child] has been in treatment, it lasts about a month, [mom] and I don’t see each
other much” (F5D)

Parents did report using social media tools such as Facebook or Instagram, but none of the
parents in our study used these tools to connect with each other. Instead, parents used these channels
to update extended family and friends about their child’s health status. As the mom from family six
put it, “on Facebook, I probably do an update a week. Because of all our family is on there,
everybody’s been following her. But to send a text message to everybody is just insane.” (F6M) In
most families, in addition to the parents, other caregivers were involved in providing care to the
child. These caregivers were usually grandparents. In some cases, parents sent updates to them and
other family caregiving team members as a group message. For example, family six mom mentioned
why and how she updated other family members on a daily basis and what type of updates she sent,
“You literally have no idea how her body’s going to react, so it is a day by day thing. That’s why we
update day by day. When we send out an update, it’s first I text him in the morning; then I text my
mom, then I text my other mom. So, I'm updating, we update all of each other, or we send it in one
group text. To let everybody know, this is her day; this is what it looked like. She struggled with
this; she did really good with this. We update not only bad news but update good news. Today was
a good day; she got out of bed.” (F6M)

Parents also used group messages to update the immediate family about the child’s health status.
A discussion between mom and dad in family 2 highlighted that group text messages to immediate
family members were the easiest way to communicate (e.g., sending updates and pictures).
However, there were instances that grandparents were not tech-savvy enough, and texting for
updates could be challenging; for example, family five mom explained, “[grandma] doesn’t
technology very well... We just got [grandma] a smartphone, so she’s a ... When all this started, my
dad made her get a smartphone because her flip phone, the slider wouldn’t hold the charge, so we
couldn’t get a hold of her... But we’ve got her almost sending text messages regularly. Most of them
are just okay or yes and no, but it’s okay.” (F5M)

8.2.2. Real-time conversations

Parents did try to connect in real-time but had to work around the remote parent’s schedule. Some
parents wove real-time interaction into their daily rhythms. (In some cases, these calls were between
just the two parents and in some cases between parents, child, and other family members). As the
mom from family eight described it: “It was dependent on the time of the day. When he was at work,
so during the day, we would do texting mostly. Then when he wasn’t at work, we would do a phone
call, and then when it was time to go to bed at night, we would do a family FaceTime where we
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would use the iPads or whatever, or our phones, to do FaceTime as a whole family together to just
go down, how everybody’s doing, and what the kids did for the day. The kids got to see each other
before they went to bed and that sort of thing.” (FSM)

Family three in our study was the only family that rarely texted, preferring real-time
communications almost exclusively. The parents in this family had not texted frequently before
their child’s illness, and the physical separation came as a shock. “I think in 20 years we had only
spent total a couple weeks apart... we spend weekends together and lunches throughout the week
together. So it was a culture shock to be sure.” (F3M) She added that they managed to coordinate
through phone calls and when they met in person in the hospital but less text since it was not her
husband’s preference. “It’s more of morse code ... he’s just not a texter. And phone calls, at bedtime
we would call and kind of run down our days. So probably 45 minutes to an hour but and then the
face to face. But because we’d arranged to it usually be face to face in the middle of the day, you
know what I'm saying? We did see each other. I mean between the phone calls and the face to face.
We did see each other and communicate just not as much through text I would say.” (F3M)

In addition, there were instances that even when the parents were in person in the same place,
they chose texting over in-person communication (hybrid communication) due to privacy concerns
and in cases where they wanted to share sensitive information related to child health status. This
could be to discuss information they did not want to share with the hospitalized child, siblings, or
grandparents. For example, here’s an exchange we had with the mom and dad from family one:

Dad: We hardly ever have a conversation without a kid there, without [hospitalized kid]
or [other kid], because there’s no place to go.

Mom: Yeah. We don’t have anywhere to go at either place.
Dad: Yeah. So basically it’s text, as far as anything important, or-

Mom: Yeah. If anything has to be said that we don’t want anybody to hear, it’s all text
message.

Dad: And we don’t have any time ... We’d have to get in the car and go somewhere to have
a conversation without somebody being there.

Mom: Yeah. Because at where we’re living, there’s people everywhere all the time, and
they’re nosy as crap, so you can’t breathe without everybody knowing everything

8.2.3. Other communication tools: information management artifacts
Parents used some artifacts, such as the glass door of the hospital room, binder, and notebook, to
coordinate and manage information about their child’s care. Writing on the hospital room glass
door and window was a strategy that two families used to make sense of the information and as a
reminder for clinical encounters. As one mom explained, “...then it is just in the morning with
rounds that we get. We can ask questions throughout the day, but it’s through nursing staff that has
to relay it or have to take it practically to the doctor. So, if you have a big question, it’s like it’s done.
So, we try to make lists, write on the door, and that way we don’t forget and keep everything for
that.” (F5M)

The other artifacts that some families used to manage information were binders. Binders are
information tracking tools usually used by moms that could facilitate their information sharing and
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guided their communication with the other caregivers and providers. Family three mom said she
used binders to record information such as symptoms, medication, and write about the conversation
with the doctors, be able to predict their child’s health and refer to it when needed. She used to ask
questions from doctors and nurses and record all the answers in one binder. She also tracked
medicine that their child took in the hospital and stated how the binder could help her at the home
visits between hospitalizations. “So, I did a lot of reading and, like I said a lot of asking questions. I
would ask our pediatric oncologist and our ortho oncologist, and our nurse practitioner almost
always the same sets of questions to get their own feedback on it. And I tried to create like I created
a binder for all of us. It was just one binder, and everything that had to do with her went in the
binder so that all the meds when she was scheduled to be home and all the meds I would have to
give her were in a chart. So, I knew what was given when it was given, and I could tell you even
right now I could tell you in February what medicine she was given every day. And I can tell you
what the dosage was. So, some things were like pain meds, and they weren’t given just as prescribed
they were as needed.” (F3 M)

The mom from family one also explained what she wrote in a paper journal helped her answer
the hospital providers’ questions. “Do they want to know; did you poop today? And you're like,
‘Okay, I don’t remember.” So, I go back and look, and no, he hasn’t since Friday. But I just have a
little journal that I write down okay; this time, this happened. This time, this happened. This time,
this happened. I reference that a lot. He doesn’t. He didn’t even know about it until like a week ago,
because I lost it-...” (FIM) The journal was important to her, and she considered it like her Bible;
when we asked whether dad also used that journal, she said, “He didn’t even know it was mine. And
it’s been like my Bible.” (F1M)

In this section, we described parents’ coordination practices throughout their cancer
hospitalization journey, as well as the routines and rhythms they developed to perform coordination
activities. Additionally, we discussed the role of communication technologies and tools used by
parents, as well as the nature of communication, including communication channels (such as phone
calls or texts), the degree of synchronicity in the communication (such as synchronous or
asynchronous), and scale (how many people participated in the communication). Our findings
suggest that parents coordination requirements and practices changed as they progressed through
the cancer journey, necessitating the adjustment of collaboration routines and rhythms from
diagnosis to later stages of hospitalization.

9. CAREGIVING COORDINATION JOURNEYS

As patients’ needs and practices differ across the illness journey, so do the responsibilities and
coordination efforts of their family caregivers. Parents in our study reported starkly different
priorities, experiences, and coordination practices across distinct phases, such as diagnosis and
treatment planning, early hospitalization, extended hospitalization, home care, and post-treatment.
Parents also reported challenges managing transitions between phases, especially the transition
from early hospitalization to extended hospitalization.

Our findings strongly suggest that caregivers experience their own caregiving coordination
journey. Caregiving responsibilities, coordination practices, and relational experiences vary
systematically across phases of the caregiving journey, in concert with the patient’s own journey.
Patient journeys were first introduced to HCI by Hayes et al. [22] and studied extensively by Jacobs
et al.[30,34], focusing on the case of breast cancer. For that condition, the journey progresses across
distinct phases (Screening and Diagnosis, Information Seeking, Acute Care and Treatment, and No
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Evidence of Disease), across which individuals’ Responsibilities, Challenges, and Personal Journey
vary.

In this section, we describe the phases and dimensions of a caregiving coordination journey for
extended hospitalization in pediatric cancer. In the next section, we then use the journey concept to
propose design opportunities. Finally, we discuss the implications of caregiving coordination
journeys as an approach to studying and designing CSCW technologies for caregiving.

9.1. Phases

In our conceptualization of caregiving coordination journeys, as applied to our context of pediatric
cancers requiring extended hospitalization, we identify the following phases: Diagnosis &
Treatment Planning, Early Hospitalization, Extended Hospitalization, Home Care, and Post-
treatment (Figure 2). In contrast to the case of adult breast cancer, the diagnosis and hospitalization
events follow each other almost immediately, making the Diagnosis & Treatment Planning phase
brief but intense. As our participants evocatively shared, tentative diagnoses almost immediately
result in hospitalization for final diagnosis (e.g. F2) and sometimes even emergency surgery (F6).
Hospitalization coordination work differs starkly between the Early and Extended phases, with the
Early phase characterized by collaborative co-present caregiving, (for example, F4 all “went there
together”) and the Extended phase involving more asynchronous and long-distance caregiving
work. For cases requiring multiple rounds of treatment, caregivers often experienced a brief Home
Care phase, followed by re-hospitalization (which shared many of the characteristics of the initial
Extended Hospitalization phase). For example, Families 3 and 4 were interviewed during a break
between hospitalizations, which they used to stay connected as a family while monitoring for
infections or other symptoms which might cause an early end to the break. Finally, caregiving
coordination takes on new characteristics during the Post-treatment phase, which can consist of
caregiving more similar to chronic condition management, adjustment to loss, palliative caregiving,
or a return to relatively normal life, depending on the individual case. The families in our study had
not yet entered this phase; in conceptualizing the caregiving needs for this phase we draw from
related work in pediatric cancer caregiving [24,27,35,54].

The Extended Hospitalization phase is particularly challenging in terms of caregiving
coordination. Caregivers are more geographically distributed, and their schedules are often not well
aligned, forcing them to rely on remote asynchronous technologies (in our study, mostly group text
message threads). Caregivers work to establish daily and weekly coordination cycles during this time,
including daily reports from morning rounds, regular video calls for family togetherness or bedtime,
and weekly ‘shift change’ rituals, as one parent takes over hospital-based caregiving duties from the
other. The specific practices families choose to adopt vary widely, with some parents dividing the
work almost 50/50 (F5) while others decided early on that one parent would be hospital-based (F7).
Others relied on grandparents or other family members to take some shifts (F1). Families in our
study also reported that the transition into the extended hospitalization phase was tough, because
unlike the other transitions in the caregiving coordination journey, its timing is uncertain and it is
not associated with a key event, such as hospital admission or discharge.

9.2. Dimensions

Caregiving coordination journeys differ systematically across phases along the dimensions of
Caregiving Responsibilities, Coordination Practices, and the Relational Journey. Caregiving
Responsibilities begin in the Diagnosis & Treatment Planning phase, where caregivers must share
the diagnosis with others and arrange logistics for a hospital stay. In the Early Hospitalization phase,
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responsibilities include comforting the child patient, learning about the disease and treatment, and
beginning to settle in for the long haul. In the Extended Hospitalization phase, caregivers must stay
informed, monitor progress, and share updates, while also managing home needs (especially for
families with multiple children). During the initial Home Care phase, whether temporary or long-
term, caregivers must monitor symptoms more actively, administer medication, and clean and
sanitize the home environment more actively.

Extended Hospitalization in Pediatric Cancer
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5 Hospitalization Hospitalization Treatment
Planning
Dif1gn'osis.& Transition Discharge .y
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Caregiving Responsibilities

« Sharing « Comforting child « Staying informed « Monitoring

diagnosis with patient « Monitoring progress symptoms
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« Arranging other children « Managing home needs medication

travel to the « Learning about disease « Cleaning and
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« Collaborative « Shared decision- « Establishing daily, weekly routines « Renegotiating roles
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« Previous « High level of « Managing shifts « Co-present caregiving
routines collaboration « Keeping each other informed
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Relational Journey

« “Race to the « “Survival Mode™— « “One day at a time” — facing uncertainty « “Time together” —
Hospital” — prioritizing caregiving  « Pile-up of home and work demands sharing family time
Shared purpose above all else and rituals

Figure 2: A caregiving coordination journey for extended hospitalization in pediatric cancer

Coordination practices are also different across the phases. During the Diagnosis & Treatment
Planning phase, caregivers take a collaborative “all hands on deck” approach to caregiving
coordination (as F5D described “we’re all in this together”), disrupting most previous routines in
order to begin treatment at the hospital as soon as possible. During the Early Hospitalization phase,
caregiving coordination is characterized by high levels of collaboration, co-present caregiving, and
shared decision-making. At some point (often around the 1-week mark), caregiving coordination
shifts into the Extended Hospitalization phase. During this phase, caregivers establish new routines
and cycles, adapting to the daily and weekly rhythms of a long hospital stay. Daily routines include
waiting for and sharing the results of rounds, connecting around home duties, and participating in
bedtime remotely. Caregivers try to take on distinct roles and shifts. The transition to this can be
tough, as some caregivers still try to “do it all” (F2). However, eventually caregivers weave in normal
life. Keeping each other informed becomes a more distinct task, since natural opportunities for
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updates and awareness are less frequent during this phase. Caregivers set up both daily and weekly
rituals for informational updates. Daily updates occur either pervasively across the day (F7) or at
particular moments (F7). During the Home Care phase, caregivers must renegotiate their roles,
restart previous home routines, and return to more co-present caregiving coordination.

Finally, just as the patient experiences a personal journey, caregivers also experience a relational
journey across the phases, as their relationships change to match the varying responsibilities and
resulting coordination practices. In the Diagnosis & Treatment Planning phase, caregivers
experience a sense of shared purpose as they race to the hospital (or, in the case of F6, their child
being airlifted to the hospital). In the Early Hospitalization Phase, they enter “survival mode” (F1),
prioritizing caregiving above all else. Then in the Extended Hospitalization phase, caregivers face
uncertainty by taking things “one day at a time” (F5), while demands from home and work begin to
creep in again. In the Home Care phase, caregivers relish time together, sharing family rituals and
reconnecting.

10. DESIGN OPPORTUNITIES: SUPPORTING CAREGIVING COORDINATION
JOURNEYS IN THE CHILDREN’S HOSPITAL

As families move through the caregiving coordination journey, from diagnosis to later stages of
hospitalization and beyond, family caregivers adjust their coordination routines and rhythms, and
these adjustments can be challenging and stressful. Coordination technologies are not designed with
changing phases in mind, and most caregivers in our study arrived at the hospital with insufficient
technical infrastructure to support their coordination work, particularly in the extended
hospitalization stage. For example, participants in our study primarily used phone calls and text
messages to coordinate care, with some caregivers using analog artifacts such as paper binders or
the glass doors of the hospital rooms themselves. In this section, we propose ways in which CSCW
technologies could support caregiving coordination journeys within and between caregiving
coordination phases, and discuss design opportunities to support rituals and rhythms within
caregiving coordination cycles during the Extended Hospitalization phase.

Parents in our study described unique challenges at each phase of their child’s illness: the initial
diagnosis; the stress and confusion during the early days of hospitalization; and multiple challenges
associated with extended hospitalization, including the monotony of prolonged hospitalization, the
intensity of time at home between hospitalizations, and changes in support for subsequent
hospitalizations. One common contributing factor to these challenges appears to have been the
unexpected nature of the changes. For example, many parenting couples initially tried to both be
physically present in the hospital but quickly realized that other responsibilities made such an
approach unfeasible in the long term. Our findings are in line with Miller et al.’s work in [43] on
identifying what specific roles caregivers play, how these responsibilities shift in response to
different contexts. However, our research shows that the balance of those roles, their relative
importance, and the balance with other coordination work vary across phases, and designers of
coordination technologies in the children’s hospital must take the caregiving coordination journey
into account.

A particularly impactful moment for design intervention identified by the caregiving
coordination journey model is the transitions between phases. Since these ‘phases’ are not directly
tied to clinical stages and may differ for each family, even detecting and preparing for phase
transitions could be beneficial. While some transitions are easy to recognize—such as diagnosis and
the early phase of hospitalization—other transitions—such as the transition to extended
hospitalization or meeting different needs during subsequent hospitalizations—may require more
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extensive investigation. CSCW technologies could help the parenting couples set up coordination
strategies and decide when to switch phases. One big advantage of these systems is that they could
support different communication needs at different stages, allowing caregivers to control how they
connect with each other. It is possible that these technologies could be as simple as a set of checklists
and recommendations. However, there might also be opportunities for machine learning
approaches that analyze couples’ communications and predict or anticipate new phase-based needs.

Within and across phases, families in our study enacted caregiving routines and rhythms,
especially during the extended hospitalization phase. Parents in our study used a variety of tools to
try to accomplish these tasks, such as a physical calendar at home to manage home chores, a binder
to track hospital information, or even the glass door of their hospital room (to track information and
questions for daily morning rounds). One family also used a shared digital calendar to keep track of
appointments and schedule time to call, but this was the exception rather than the rule. Our work
supports the findings of Reddy et al. in [59] that there exists temporal work and cyclic rhythms in
coordinating care, and our work extends that study from coordination within providers and hospital
clinicians to collaboration within the caregiving circle. We believe that these work coordination cycles
can help connect previous activities to current practices and help expect and plan for future
coordination based on the current coordination of the tasks. Our work also supports the findings of
Chen et al. in [10] that there is invisible work that contributes to imbalance in workload between
caregivers and that a proper design should support a practice that make these articulation work([7]
and ghost work[17] visible and shared with other family members in proper, comfortable and non-
intrusive ways. In addition, our findings on parents’ coordination are in line with the inter-caregiver
coordination practices identified by Miller et al. [43], including the emotional support that
caregivers provide to each other, scheduling for shifts, and maintaining other daily duties.

There are many existing CSCW technologies that support similar activities, such as shared
calendars, task or chore management systems, or shared notetaking services. However, our families
were largely not using these tools. Part of this may have been the challenge of recognizing the need
for more robust solutions associated with extended hospitalization or handling phase transitions
more effectively. Another challenge is regulations surrounding protected health information which
(for a good reason!) complicate the direct transfer of health data out of the patient portal. Using
today’s technology, any test results, imaging, or clinical encounter summaries would have to be
manually moved over to a groupware platform by one or more caregivers—an onerous task. Finally,
it might also be the case that couples in this situation need a platform to manage their caregiving
tasks and information in one place. This one ‘coordination point’ could allow parents to assign tasks
between each other and reassign based on different phases and take different responsibilities across
different phases of the hospitalization, such as caregiving tasks in the hospital or new tasks
transferred to another parent who is not at the hospital. Having tasks, schedule information, and
updates all in one place could potentially reduce the burden on family caregivers and allow them to
adjust their support strategies flexibly.

11. DISCUSSION

The caregiving coordination journey presented here, drawn from our empirical work with family
caregivers of children experiencing extended hospitalization for cancer care, shows how caregiving
coordination needs and practices differ across phases, and the importance of coordination cycles in
the extended hospitalization phase in particular. Other CSCW researchers studying pediatric cancer
caregiving [27,36,67,72] (such as Suh et al,, Seo et al., Hong et al., and Kaziunas et al.) should be able
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to construct caregiving coordination journeys of their own, enriching their work while contributing
refinements to the model.

Caregiving coordination journeys also have utility beyond the case of pediatric cancer. We have
shown how a ‘coordination journeys’ approach can help identify opportunities for design for our
specific context. However, our initial conceptualization is just the first step towards the construction
of a more generalizable caregiving coordination journeys model, which we and other researchers
can develop over time. The concept of the caregiving coordination journey itself has utility across
a variety of contexts. The phases and dimensions in our model should generalize to other
hospitalization journeys, even if the specific timings are different. For example, in our study, the
diagnosis and treatment planning phase is extremely compressed, but in adult cancers, there is
significant coordination work during this phase, including time between the “diagnosis” event and
the “hospitalization” event, which are as close as possible in the case of pediatric cancer. In some
pediatric cancer treatments, rehospitalization is actually part of the treatment plan, and somewhat
expected by caregivers. But in other conditions, rehospitalization might require its own distinct
phase. In conditions where patient journeys have been developed and proven useful—such as breast
cancer—it would also be useful to construct a caregiving coordination journey for those conditions,
and to study how the patient journey and caregiving coordination journeys interact.

The concept of a caregiving coordination journey allows us to not only recognize that caregiving
needs and practices may differ over time (and that some of the transitions may be particularly
challenging), but also points the way towards a systematic way of accounting for journey-based
needs in caregiving coordination. That is, not only can we design technologies to support
coordination work during different stages of caregiving, but we can also design them to prepare
caregivers for the challenges of the next phase (or possibly even to proactively recognize a phase
transition and actively support the new coordination work required in that new phase).

12. LIMITATIONS

Our study has several limitations. Our participant group consisted primarily of Caucasian families
and were all native English speakers, limiting the diversity of experiences. Due to scheduling
challenges (many of which are encapsulated by the distance and schedule coordination challenges
described in this paper), we conducted several interviews separately rather than as a couple.
Nevertheless, in all interviews, parents spoke predominantly about their experience in coordinating
with the other parent, so we still feel these interviews were primarily relational in nature. In two
families (7 and 8), we were unable to speak with both parents. The mom in family seven mentioned
that dad had expressed willingness to participate, but he did not answer our follow up calls, and we
were unable to schedule him, and the mom in family eight mentioned dad did not wish to be
interviewed because the diagnosis and treatment had been traumatic for him. As a result, the
interviews of the mothers in families seven and eight lacked some of the comparison and depth we
were able to glean from the first six families.

The age difference between hospitalized children in our study (spanning from young children to
older teens) allowed us to look for common caregiving experiences across developmental stages but
also limited our ability to draw age-specific conclusions given the small sample size of each age
range. Our participants also represent limited family structure diversity: we could not recruit any
same-sex couples or single parents (although our inclusion criteria would have allowed both family
types, as long as the single parent had another contact listed in the clinical database). We also chose
not to interview additional family members, such as grandparents of the hospitalized child; we
similarly did not interview or survey clinicians to understand their perspectives on caregivers’
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needs. Additionally, two of our interview participants (both moms) had healthcare-related
professions, which means our participants may collectively have more healthcare expertise than the

typical family.

13. CONCLUSION

In this qualitative interview study with 14 parents, we characterized current coordination practices
of parents concerning the hospitalization of their child with cancer in transitions across distinct
‘phases’ of their hospital journey: diagnosis, early hospitalization, and extended hospitalization. We
described family caregivers’ current communication and coordination practices across different
phases of the hospitalization journey and across different time scales, and we described the current
role of communication technologies in families’ coordination practices. We then proposed design
opportunities for social computing technologies to support and augment families’ communication
and caregiving work during the hospitalization of their child. The concepts of caregiving
coordination journeys and caregiving coordination cycles introduced in this study can be used as a
framework in future studies that research the coordination within informal caregiver teams in a
health crisis. We believe that our results can ultimately be transferred to similar contexts or
situations where parents provide care to their hospitalized child for an extended hospitalization
period, such as diabetes, inflammatory bowel disease, and organ transplants, and more broadly to
small-scale teams coordinating at a distance.
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