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Adolescents and young adults living with chronic illness experience more complications 

and challenges when transitioning to adult-oriented care. Despite various interventions to support 

medication management, goal setting, and collaboration with care teams, AYAs continue to 

struggle, affecting their health and life outcomes. In this dissertation, I investigated how designing 

to capture and integrate youths' stories into journey tools can support reflection and empower youth 

in their chronic illness journeys. I did this work in the context of youth who have undergone kidney 

transplantation as a focused example of a chronic illness journey. 

I first examined the experiences of youth transplant patients and their caregivers as they 

recalibrated to normalcy post-transplant. As a result, I identified five dimensions of their 



  

experiences. These dimensions represented the fluctuating nature of patients' and caregivers' 

experiences post-transplant. Informed by the rich understanding of their experiences, I contributed 

a conceptual framework that ties together multiple facets of patients’ lives and represents the 

different needs and tensions that may arise throughout various parts of the transplant journey. 

I then probed further into youth transplant patients’ experiences to better understand their 

transplant journeys. Consequently, I characterized and discovered story categories that youth 

transplant patients and their caregivers discussed for each of the five dimensions of the framework. 

Additionally, I explored another essential element of youth’s chronic illness journeys, medication 

management, and provided insights into medication management visuals to help support youth 

throughout their journey. From this work, I contributed new design insights for capturing youth 

kidney transplant stories and medication management to inform the design of chronic illness 

journey tools.  

Lastly, I explored the impact of My Kidney TREK, a tool designed to capture youth kidney 

transplant patients' journeys in a real-world setting. Informed by design insights from my previous 

work, this tool provides youth with a comprehensive view of their kidney transplant journeys. I 

found that My Kidney TREK positively impacted patients' and caregivers' reflections on their 

transplant journey, demonstrating the value of incorporating stories within a chronic illness 

journey tool. Additionally, I discussed the design of the My Kidney TREK and provided 

recommendations to improve future chronic illness journey tools.  

Regardless of their health challenges, youth with a chronic illness still have hopes for their 

futures and aspire to thrive throughout their journey. Capturing and reflecting on their chronic 

illness stories provides a more holistic picture of their journeys, highlighting barriers that interfere 

with harmonizing their healthcare and life needs. Ultimately, my work shows how using digital 



  

journaling promotes self-efficacy as youth transition towards independence and empowers them 

to take more control of their lives. This research offers a promising avenue for improving the 

healthcare journey for youth with a chronic illness.  
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Chapter 1.  INTRODUCTION 

Being diagnosed with a severe chronic illness as a child has a significant impact on the lives of 

both the youth who are diagnosed and their families [1–6]. When youth are diagnosed with a 

chronic illness, they and their families are thrust into a new, rapidly changing reality. As the family 

transitions out of the initial shock of diagnosis, they will start to realize the lifelong implications 

of what being diagnosed with a severe chronic illness means. The families' focus must drastically 

shift from the routine daily activities of childhood to a new and unfamiliar landscape of medical 

appointments, medications, and unclear outcomes. However, these youth's original activities, 

needs, and dreams continue despite their new health challenges.  

Having a chronic illness as a child adds a new level of complexity, layering a variety of 

different biological, social, and organizational elements. Successfully interweaving these different 

components can be complex for youth and their caregivers, resulting in conflicts between youth’s 

healthcare and non-healthcare life needs (in short, life needs). For example, a youth may struggle 

to take their medications on time or at all (i.e., a healthcare need), as it can interfere with their 

social relationships (i.e., feeling awkward having to take their medications in front of their peers) 

or activities (i.e., playing sports or video games). These conflicts can have a significant impact on 

their health and well-being and require that youth adjust to this new reality of living with a chronic 

illness. Youth and their families will begin adjusting to their new state of normalcy [1] as their 

healthcare and life needs harmonize.  

In this dissertation, I have worked with youth who have received a kidney transplant due 

to kidney disease, a life-threatening chronic illness [7–10]. While many youths, after receiving a 

kidney transplant, eventually get to a point where they feel normal again [11], most struggle on 
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their journey towards normalcy (i.e., when their healthcare and life needs feel in harmony). As a 

result, Adolescents and Young Adults (AYAs) who have received a kidney transplant often 

struggle to take their required post-transplant medications on time, a significant cause of kidney 

rejection and premature kidney failure [12–15]. The journey after transplant is not uniform and 

linear but instead fluctuates between times when youth struggle with their chronic illness and other 

times when they successfully integrate their healthcare needs with their life needs [3].  

Understanding and ultimately addressing the conflicts between the healthcare and life 

needs that affect youths’ normalcy requires a collaborative and comprehensive view of a youth’s 

journey living with a chronic illness. In the past decade, there has been a push in medical, health 

informatics, and HCI fields towards more patient-centered care [16,17] as well as understanding 

patients’ chronic illness journeys [18–20]. Even with this push, there is still a need to explore the 

intricacies of chronic illness journeys further to support youth in better understanding their holistic 

journey. Capturing youth’s journeys may provide them with the necessary tools to reflect and 

identify challenges and successes and ultimately support better collaboration with their caregivers 

and clinical care team for improved harmony and normalcy.  

However, to support such collaborative reflection, youth need a way to capture and review 

their journeys with others. Stories may provide a valuable source of information for youth kidney 

transplant patients, their care team, and their caregivers by painting a more detailed and vivid 

picture of the events or experiences these youth experience during their transplant journey. In 

addition, comparing stories over time shows the evolution and progression of one’s kidney 

transplant journey. While researchers within various disciplines have explored the collection of 

individually curated data, such as personally tracked data [21–23], this type of data tends to be 

more quantitative. It often does not align or connect with youth’s personal and narrative life 
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experiences. HCI researchers and researchers within other fields have explored mediums where 

patients may have more direct access to stories, such as online communities [24–28]. However, 

these spaces often lack the structure required for people to find relevant stories or specific topics. 

Therefore, there is a need for new tools to help individuals, especially youth, find stories applicable 

to their chronic illness journey to make sense of their experiences.  

Designing tools to capture youth's kidney transplant journeys can help youth, their 

caregivers, and their care team better collaborate and understand their experiences throughout 

different points of their transplant journeys. It also provides all stakeholders with a way to reflect 

on the intricacies of an individual's journey and identify times when their healthcare and life needs 

conflict. In this dissertation, I explore youth kidney transplant patients' and caregivers’ needs for 

tools to capture a more holistic view of their transplant journeys to help identify barriers, promote 

self-efficacy, and eventually live the lives they want to live. Below, I present my dissertation aims 

and research questions, dissertation setting, positionality statement, and end with an overview of 

this dissertation.  

1.1 DISSERTATION AIMS AND RESEARCH QUESTIONS  

Aim 1: Understand Youth Transplant Patient’s and Caregivers’ Experiences. The goal of 

this AIM is to gain a deeper understanding of youth kidney transplant patients and their 

caregivers’ transplant experiences as they recalibrate to normalcy post-transplant (Chapter 3). By 

gaining a deeper understanding of youth and caregivers’ experiences, I may uncover the needs 

that youth and their caregivers experience throughout their transplant journey. Research 

questions that guided this AIM included:  

• RQ1 - Empirical: What are the information needs of youth transplant patients and their 

caregivers to help them understand and ultimately improve their transplant experiences? 
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• RQ2  -  Conceptual: How can we frame the different needs and tensions that arise for youth 

and caregivers throughout the transplant journey?   

 

AIM 2: Inform the Design of a Transplant Journey Tool. For this AIM, I set out to probe 

youth kidney transplant patients and caregivers further about their transplant experiences to 

inform the design of a kidney transplant journey tool (Chapter 4). To inform the design of a 

kidney transplant journey tool, I explore another essential element of youth's chronic illnesses 

journeys: medication management (Chapter 5). Designing to capture youth transplant patients' 

stories and other more discrete components like medication management may paint a clearer 

picture of youth’s overall journeys. Research questions that guided this AIM included:  

• RQ3  -  Design: How can an existing framework help inform the design of a tool to support 

the collection of youth and caregivers’ transplant journeys? 

• RQ4  -  Design: What are design insights for medication management visualizations to aid 

youth and caregivers in better understanding their medication management throughout 

their journey?  

 

AIM 3: Assess the Design and Impact of a Kidney Transplant Journey Tool. In this AIM, I 

investigate a Kidney Transplant Journey tool with youth kidney transplants and caregivers in a 

real-world setting. To assess the design and impact of the tool, I will examine youth transplant 

patients' and caregivers’ reflections after interacting with the tool and analyze youth’s perceptions 

of the Kidney Journey Stories (KJS) component of the tool (Chapter 6). Research questions that 

guided this AIM included:  



 23 

• RQ5  -  Empirical: How did using the My Kidney TREK technology probe impact youth 

kidney transplant patients' and caregivers' overall reflections on their transplant journeys?  

• RQ6  -  Design: What are kidney transplant patients' and caregivers' perceptions of the My 

Kidney TREK Kidney Journey Stories component and design recommendations for future 

iterations? 

1.2 DISSERTATION SETTING 

This dissertation comprises four studies. I recruited youth kidney transplant patients and their 

caregivers across each study. Participants were primarily recruited from Seattle Children’s 

Hospital transplant centers located in Seattle in the United States. A handful of participants were 

also recruited via the Improving Renal Outcomes Collaborative (IROC) Community Engagement 

Workgroup (CEW) [29] (Chapter 3) as well as The Johns Hopkins University transplant center 

located within Baltimore in the United States (Chapter 5). All sites treat widespread youth 

populations from diverse geographic and demographic backgrounds [30].  

 Across all four studies, we had a wide age range of youth participants between 7 – 22 years 

old; I chose to do my research with youth because I believe they have unique information needs 

that differ from the information needs of adult patients and their adult caregivers. Adolescence and 

young adulthood is a critical period of life for any youth, but especially for those with a chronic 

illness. AYAs with chronic illnesses are becoming more aware of their illness and the implications 

of what this means as they mature into adulthood, such as the need to transition to self-management 

[31–35]. AYAs tend to be at higher risks for adverse health outcomes after a kidney transplant 

compared to their adult peers. Thus, it is critical that they are involved in this type of research. All 

youth participants had to meet the following criteria to be eligible: had a kidney transplant (All 

Chapters), were English speaking (All Chapters) or Spanish speaking (Chapter 5), had non-failing 
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kidney function (i.e., a GFR >30 ml/min/1.73m2) [36] (All Chapters), and be at least three months 

(Chapters 3, 4, and 6) or six months post-transplant (Chapter 5). We received informed assent and 

or consent from all youth and caregiver participants (to see an example of an assent form for one 

of the studies, see Appendix B; Figure B2). All study procedures were approved by Seattle 

Children’s Hospital, the University of Washington, and other participating hospitals’ Institutional 

Review Boards.  

1.3 POSITIONALITY STATEMENT 

As a baby, I was diagnosed with Wilms tumor, which is a form of childhood cancer that affects 

your kidneys. Soon after diagnosis, I went through surgery to have my affected kidney removed, 

followed by several months of chemotherapy. After the surgery and chemotherapy my cancer went 

into remission, and I continued to have regular check-ups throughout my youth to ensure I was 

still in remission. Even though I was young when I went through my cancer treatments, I still have 

memories from these years that have influenced who I have become today. As I grew up, I also 

heard stories from my parents and family members about that time in my life, and I can see how it 

has affected not only my journey but also those of others in my life. Over the years, I have grappled 

with complex feelings about being a cancer survivor, but now I recognize that it will always be a 

part of who I am. My personal experiences have motivated me to explore and do research with 

youth who have complex health experiences, and even though I have not been through the same 

experiences that the youth population I have worked with have been through, I empathize with 

their experiences due to my own. Doing work with youth kidney transplant patients and their 

caregivers has, at times, been difficult for me to do because of the memories and emotions it has 

stirred up. However, I have been and continue to be honored to be a small part of these youth and 

their caregivers’ chronic illness journeys. 
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1.4 DISSERTATION OVERVIEW  

This dissertation explores how to support youth transplant patients and their caregivers in 

reflecting on their chronic illness journeys, with the goals of identifying barriers to harmonizing 

their health and life needs and promoting self-efficacy.  

 In Chapter 2, I pull from literature in several domains, including, but not limited to, Clinical 

Informatics, Personal Health Informatics, and Human-Computer Interaction (HCI). From these 

domains, ongoing discoveries highlight the experiences and outcomes of youth with chronic 

illnesses. In this chapter, I review literature from each domain and discern gaps in how to design 

better technology to support youth kidney transplant patients.    

 In Chapter 3, I describe the results and analyses from an interview study with ten youth 

transplant patients and nine of their caregivers. This study highlights the needs and perspectives 

of youth transplant patients and their caregivers as they recalibrate to normalcy post-transplant. I 

propose a conceptual framework that can be used to help youth transplant patients understand their 

transplant experiences, illustrating the tensions patients experience throughout their transplant 

journeys.  

 In Chapter 4, I describe the methods and findings from a semi-structured interview study 

with 11 youth kidney transplant patients and 12 caregivers. Building from my previous chapters' 

findings, I sought to probe participants about specific parts of their transplant journeys. I found 

that probing participants about specific parts of their transplant journey gave them the structure to 

tell rich stories about their experiences. Based on the findings, I discuss informing the design of a 

tool to capture youth transplant patients’ journeys.  

 In Chapter 5, I describe part of a study with 30 youth kidney transplant patients and their 

caregivers who participated in a series of design sessions. In the findings, I explore the medication 
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management drawings of the patients and caregivers and then discuss how medication 

management visualizations should be designed to reflect the complexities of medication 

management better.  

 Chapter 6 describes my final dissertation study, a pilot technology probe study with 13 

youth kidney transplant patients and ten caregivers. I provide details about the technology 

probe's design and study methods and describe the study findings. I also discuss design 

considerations and recommendations for the Kidney Journey Stories component and its elements 

from these findings.  

 In Chapter 7, I highlight my dissertation's contributions and how they address the research 

aims I laid out at the beginning of my dissertation. I also discuss the limitations of my dissertation 

studies and directions for future research and conclude with a statement about my dissertation 

work.  

Chapter 2. RELATED WORK 

Ongoing research in medical, health informatics, and HCI fields continues to explore the difficulty 

of living with a chronic illness as a youth. In my related work section, I will explore work from 

each of these domains and highlight some of the different complexities of growing up with a severe 

chronic illness. A few related work sub-sections below are copied verbatim from two of my first 

authored publications [3,37].  
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2.1 CONSIDERATIONS THAT CAN CHALLENGE ADOLESCENT AND YOUNG 

ADULTS (AYAS) WITH CHRONIC ILLNESSES SUCCESSFUL TRANSITION TO 

SELF-MANAGEMENT  

This dissertation centers on working with youth who have a severe chronic illness, known as 

chronic kidney disease. For any youth with a chronic illness transitioning to self-management and 

eventually adult-oriented care is an important part of their journey to understand. As youth with 

chronic illnesses transition towards adulthood many different challenges can impede their 

transition, including but not limited to different biological, social, and structural considerations. 

Blum et al. define the transition process for AYAs with chronic illnesses as the following, “...the 

purposeful, planned movement of AYAs with chronic physical and medical conditions from child-

centered to adult-oriented healthcare systems (primary and subspecialty care)” [38]. Several 

frameworks have been developed to understand the different biological, social, and structural 

considerations that can affect youth’s successful transition to self-management and throughout my 

dissertation work I have often referred to these frameworks to better inform my understanding of 

youth’s chronic illness journeys. Two frameworks that I would like to highlight include Betz. et 

al’s healthcare transition model for research and practice (see Figure 1A) [39] as well as Schwartz 

et. al’s social-ecological model of readiness for transition to adult-oriented care (see Figure 1B) 

[40]. Schwartz et al’s model stems from work by Bronfenbrenner [41], a researcher whose work 

has had far reaching implications into a variety of healthcare domains [42–44].  

Two key biological considerations that can challenge the successful transition to self-

management for youth with chronic illnesses include: (1) stages of development/patients age and 

(2) health status, risks, and outcomes. If youth are not properly supported during different 

developmental stages it can lead to increased dependence on caregiver-management and create a 
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lack of self-management skills, which can lead to poor clinical outcomes [39,40]. Moreover, 

researchers within a variety of domains have developed frameworks that explore the impact of 

AYA’s different developmental stages, such as in neurodevelopment [45], applied developmental 

science [46], and even child-computer interaction [47]. Youth’s health status and risks have also 

been shown to impact their transition to self-management. Schwartz et al. discuss how several 

factors, such as late effects (i.e. a health issue that appears after diagnosis or after treatment has 

ended) or disease history can become barriers to the transition process, often delaying patients’ 

transition from caregiver led management to self-management [40]. 

In addition to biological considerations that can affect youth’s successful transition to self-

management, key social considerations include: (a) family/social support, (b) socio-

demographics/culture, and (c) psychosocial functioning [39,40]. The caregiver (e.g., parent) and 

patient dyad as well as the patient, caregiver, and clinician triad are well acknowledged 

relationships that are imperative to youth’s transition towards self-management. Youth with 

chronic illnesses rely heavily on their caregivers for support and guidance throughout their chronic 

illness journey and as they transition to adult care it can be difficult for both youth and their 

caregivers to make this transition [39,40,48–54]. Due to this heavy reliance on their caregivers 

youth can lack skills, such as decision-making skills that affect their transition to self-management 

and adult-oriented care. Work within clinical and health informatics spaces has explored how the 

implementation of shared and collaborative decision making can help youth transition to self-

management [48,51,55,56].  

Multiple socio-demographic and cultural factors, such as ethnic/racial identity, socio-

economic status, and community factors can influence different variables throughout the transition 

process creating barriers and negatively affecting access to care [39,40]. Psychosocial factors also 



 29 

influence the transition to self-management, including the higher likelihood for AYAs with chronic 

illnesses to experience psychosocial disorders, such as depression or anxiety, due to their chronic 

illness [40,57–59]. Lastly, other key structural considerations, such as the healthcare system (e.g., 

access to insurance) or a youth’s environment (community resources and educational systems) 

affect youth’s transition to self-management as well [39,40]. These frameworks and literature 

provide insight into some of the key considerations that can affect youth’s successful transition to 

self-management. A successful transition into self-management and adult-oriented care is a 

cornerstone of many of these youth’s journeys. Capturing times during pivotal periods of their 

journey can help youth to understand and identify conflicts they are experiencing.  

 

 

Figure 1 - (A) Betz et al.’s HCTRTC HCT model [39] (B) Schwartz et al’s Social-ecological 

model of AYA (adolescents and young adults) readiness to transition [40]. 
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2.2 ILLNESS UNCERTAINTY AND NONADHERENCE AMONGST YOUTH KIDNEY 

TRANSPLANT PATIENTS  

Kidney transplantation is the treatment of choice for pediatric patients with kidney failure because 

of the benefits to growth, development, and QOL [60,61]. Poor adherence to post-transplant 

medication management is a major cause of kidney rejection and kidney loss [12,62–67]. 

Nonadherence, which is estimated to be highest among adolescents and young adults (AYAs) 

[65,68,69], is often affected by many factors, both clinical and nonclinical. 

Although the factors that contribute to nonadherence and reduced self-management are 

multifactorial for AYAs, decreased psychosocial functioning plays an important role [70]. 

Children living with a chronic illness are two to four times more likely to develop psychiatric 

disorders and social adjustment problems [71–73]. One contributing factor to decreased 

psychosocial functioning, illness uncertainty, has also been associated with nonadherence after a 

kidney transplant [74,75]. Illness uncertainty results from ambiguity, vagueness, unpredictability, 

or lack of information regarding an illness. This type of uncertainty limits one's ability to 

adequately interpret and respond to various situations and challenges [76]. Unfamiliar experiences 

also increase anxiety and worry for patients and their caregivers, especially when they do not have 

the ability to understand and process these situations [77]. Nonadherence can be seen as a direct 

result of the unmet information needs of patients and caregivers [78–80]. 

To improve outcomes for pediatric kidney transplant patients, a more comprehensive 

approach to understanding and addressing nonadherence is necessary [81–83]. Such an approach 

requires that all stakeholders develop a better understanding of the clinical and nonclinical factors 

that affect one's post-transplant journey. By gaining more insight into youth’s transplant journeys, 

clinicians and patients can potentially identify and address previously unrecognized modifiable 
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factors that can negatively impact clinical outcomes. Post-transplantation, individuals need to 

contextualize their own experiences and facilitate a positive self-image, with the goal of regaining 

a sense of self-directed normalcy [84]. While developing a stable and affirmative sense of self is 

key to helping patients feel their version of “normal” again, there is limited research describing 

the journeys individuals take after transplant to recalibrate a healthy sense of self. As part of this 

dissertation, I set out to explore the information needs required to help pediatric patients and their 

families understand their post-transplant experiences as they recalibrate their understanding of 

normalcy throughout their transplant journey. 

2.3 DESIGNING TECHNOLOGIES TO SUPPORT YOUTH WITH CHRONIC ILLNESSES 

IN THEIR SELF-MANAGEMENT, DECISION MAKING, AND TRANSITION 

TOWARDS INDEPENDENCE  

Living with a severe chronic illness as a youth requires managing many different puzzle pieces to 

ensure that they receive the best possible care while at the same time trying to enjoy their 

childhood. A variety of factors that affect youth with chronic illnesses include their physical 

growth/development [85], psychosocial development [86–88], and transitioning to adult-care [89–

91]. Prior personal health informatics and HCI research has explored how technology supports 

people living with a chronic illness, with much of this work still focused on the needs of adults 

[25,92–96]. While some researchers have begun to explore the complexity of leveraging personal 

health informatics and HCI technologies to support youth with their chronic illness management, 

decision making, and transition towards independence, many opportunities to improve outcomes 

still exist.  

 As caregivers (often parents) are heavily involved in their child’s care throughout their 

journey, HCI researchers have explored and designed a variety of technologies that support 
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collaboration between youth and their caregivers [97–100]. This work has examined a variety of 

technologies that affect youth and caregivers’ collaboration, for example Britto et al. examined 

parental perceptions of a patient portal for managing their children's chronic illness. Hong et al. 

explored how technology can be used to support adolescents’ with chronic-illnesses participation 

in their own care as well as how to support partnerships with adolescents, their families, and their 

clinical caregivers [101]. Additionally, Hong et al. and Lakshmi et al. have contributed other work 

to the field of HCI, exploring the designs of interactive Visual ODL dashboards with pediatric 

cancer patients, their caregivers, and their clinicians [102,103]. 

 Other personal health informatics and HCI researchers have also explored how technology 

supports youth in having a more active role in participating in their healthcare as well as 

communicating with their hospital care team (e.g., their clinicians) [99,104,105]. Furthermore, 

personal health informatics and HCI researchers have focused on the needs of hospitalized youth, 

including designing patient portals to best align with patient needs and support engagement in their 

healthcare [106], identifying opportunities and challenges when designing peer support technology 

within a hospital setting [107,108], and developing technology to support youth goal setting and 

collaboration [109].  

This is just a subset of work that has explored how technologies can support youth with 

chronic illnesses in their self-management, decision making, and transition towards independence. 

The underlying thread of most of this work is to better understand how technology can assist and 

support youth through their chronic illness experiences so that they can be successful in the long 

term. For youth to be successful, it is important to take into consideration not only how to support 

their health, but also how to keep them on track for the lives they want to live. While some of the 

work above does consider how to harmonize a youth’s various healthcare and life needs, gaps 
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remain in better understanding, capturing, and identifying barriers and conflicts that occur 

throughout youth’s chronic illness journeys.  

2.4 THE IMPORTANCE OF CAPTURING A COMPREHENSIVE VIEW OF THE CHRONIC 

ILLNESS JOURNEY 

Living with a chronic illness has a profound effect on an individual’s quality of life, especially 

youth [110–115]. A key challenge in understanding the impact chronic illness has on an individual 

is identifying and tracking appropriate outcomes. While tracking clinical outcomes such as lab 

results, growth parameters, or vital signs are key for understanding the biological factors associated 

with a chronic illness, they do not necessarily reflect or capture the outcomes or needs that matter 

most to patients and families. There has been an uptick in collecting patient-generated data and 

patient-reported outcomes (i.e., data tracked by patients themselves) [116–119] within the past 

decade. Even though this data is tracked by patients themselves, most of the data still tracks health 

outcomes and does not necessarily reflect or capture the goals or needs that matter most to patients 

and families.  

However, researchers have recently started exploring other types of outcomes. Researchers 

who are a part of the Standardized Outcomes in Nephrology (SONG) initiative are working 

towards developing a core set of outcomes based on shared priorities of different stakeholders e.g., 

patients, caregivers, clinicians, researchers, and more [120]. As part of their findings, the SONG 

researchers have identified a high-priority outcome domain for youth who have kidney transplants 

called “Life Participation” [121–123]. They define life participation as, “the ability to participate 

in meaningful activities of daily living,” such as going to school, playing sports, or spending time 

with family and friends [120]. Even though researchers are starting to explore new types of 
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outcomes, such as life participation, there are still gaps to be filled in understanding and exploring 

the capturing of both healthcare and life needs.  

Access to information reflecting patients’ healthcare and life needs may give patients, their 

caregivers, and their clinicians a more comprehensive perspective of youth’s chronic illness 

journeys. Some CSCW and HCI researchers have begun to delve into the intricacies of illness 

journeys, however, a majority of this work has been focused on adults and people living with 

cancer [124–127]. Nikkhah et al.’s CSCW paper on journey work does include pediatric cancer 

patients, but their findings discuss caregiving coordination journeys within the pediatric cancer 

journey [128]. There are still gaps to be addressed within this space to further explore different 

populations of youth with chronic illnesses, in our case youth who have had kidney transplants 

due to a severe chronic illness, requiring acute and chronic illness care. Further exploration into 

this space can also help to gain a better understanding of how to capture information that may 

directly help youth gain a deeper understanding of how their healthcare and life needs align or 

conflict throughout their journey. Capturing a more comprehensive view of a youth’s journey may 

also provide them with the necessary tools to reflect on and identify barriers throughout their 

journey so they can better collaborate with caregivers and clinical care team. One source of 

information that is gaining popularity within health contexts, but still requires further exploration 

with youth patients, are stories, which is a primary focus of this dissertation.  

2.5 CAPTURING STORIES TO REFLECT ON YOUTH’S CHRONIC ILLNESSES  

The use of storytelling, stories, and narratives has been explored in a variety of research fields over 

the years. Stories are a valuable source of information because they provide details about an 

individual’s experience as well as depict the evolution of an individual’s journey over time. They 

are also valuable because they can capture things, such as feelings, emotions, and values, which 
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are key to providing information to help contextualize and frame events. In recent years 

applications such as StoryWorth [129] or Remento [130] have become more mainstream, aiming 

to preserve loved one’s memories, so their stories can be collaboratively shared between family 

members. Stories have and continue to be a valuable way to communicate information between 

people and as a research community we continue to explore the value of storytelling amongst 

different communities and how technology can support the capturing and transferring of stories.  

Storytelling has been explored in a variety of different research domains, including the 

intersection of storytelling and clinical medicine, known as narrative medicine [131–136]. 

Narrative medicine has been used to not only support patients but also support clinicians in better 

understanding patients’ lived experiences [131,133–135], thus illustrating how stories can be used 

as a collaborative source of information to help understand and reflect on a more holistic view of 

patients’ journeys. An example of how stories have been successfully integrated and used to 

promote patient-centered care within a hospital system is the VA’s My Life, My Story program 

[133,135]. In this program veterans participate in interviews and from their interview their “life 

history” is cultivated, which is then summarized and integrated into the VA healthcare system for 

clinicians and patients to have access to [131]. This work done with the VA illustrates the value 

that stories can provide in a healthcare setting. However, there is still work to be done to further 

explore non-adult experiences, such as youth chronic illness experiences, and how technologies 

can be designed to capture stories throughout the entirety of a chronic illness journey.  

At the intersection of stories and technology, researchers continue to explore a variety of 

ways in which technology can help elicit, capture, and tell individuals’ stories. Gordon et al. report 

on an automated story extraction system that involves capturing stories that people tell each other 

during conversations within the context of knowledge management [137,138]. Epstein et al. 
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discuss tracking tools and how these tools can better support individuals in telling their story using 

their data [139]. Pavel et al. delves into the challenges of capturing different and large amounts of 

data to display to individuals and approach it through a story-inspired paradigm [140]. Other 

researchers investigate and expand on ways to support storytelling [141], elicit stories [142], and 

even how to use stories to support goals [143,144].  

Another avenue of exploration is when to capture an individual’s transplant stories (past, 

present, or future stories). Most of the time when we think of capturing stories, we think about 

capturing experiences that have already happened or just happened (i.e. past and present stories). 

However, research done by Hershfield et al. has shown that people have difficulty aligning their 

current and future selves as one in the same [145–148]. Hershfield and others explore the idea of 

future self-continuity, “the sense of similarity and connection that is felt between one’s current and 

future selves” [149], mainly within the domain of finance [150–152] as well as a few other domains 

[149,153]. This idea of future self-continuity is important for youth with chronic illnesses because 

they still have a majority of their life to live and understanding how their current/past decisions 

and experiences impact their future is critical. Some CSCW and HCI researchers have also 

explored the concepts of future self-continuity or future-self in a handful of studies, such as in the 

designs of future-self avatars for learning [154] and nutrition [155] or studying the effects of future 

self-continuity within VR in delaying immediate gratification [156]. Even though capturing and 

documenting past stories may help patients to reflect on their past so that they can grow in their 

future, making active choices in the present to help their future selves can still be difficult for 

individuals. Encouraging youth to think about their future in alignment with their past may also be 

an important consideration when encouraging participants to think about their transplant journey.  
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Stories can also be made up of different forms of data including, but not limited to written 

words, photos, audio recordings, or a combination of all the above. Within the context of having a 

chronic illness, stories about youth’s experiences are more typically spoken via word of mouth 

from patient to caregiver, patient to care team, or patient to patient. Capturing youth’s stories via 

written word or images within a format that can help them is less common. However, capturing 

individuals written stories and images over time could be a valuable source of information for 

these youth. How to best capture these stories so that youth can best leverage them is more 

challenging. It will be important to provide a structure for capturing youth stories that help them 

create a comprehensive picture of their chronic illness journey.  

Clinical researchers within the past decade have increasingly sought to better understand 

youth transplant patients’ experiences directly from youth themselves, enhancing our 

understanding of youth and their families’ kidney experiences [157–161]. However, there is still a 

need for a better understanding of youth’s complex kidney transplant journeys. In this dissertation, 

I will show how capturing stories can provide a more comprehensive (holistic) view of pediatric 

patients' transplant journeys and that designing to capture youth chronic illness journeys can help 

youth reflect on their experiences, identify barriers to their needs, and work towards self-efficacy. 

Chapter 3. UNDERSTANDING YOUTH KIDNEY TRANSPLANT 

PATIENTS’ AND CAREGIVERS’ EXPERIENCES 

In this chapter, I switch between using the terms “I”, “we”, and “our” throughout because several 

areas of the Chapter are verbatim from the Journal of Pediatric Transplantation Volume 26, Issue 

7, November 2022 [3] publication of this work. I would like to acknowledge that the data collection 

in this study was completed by Dr. Ari Pollack. I subsequently lead the analysis, formulated the 
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findings, and was first author on the published paper. I acknowledge the shared contribution of all 

authors in the original publication and would like to extend a further thank you to our third analyst 

Emily Bascom.   

Even though having a kidney transplant is the treatment of choice for children with kidney 

failure, it can cause anxiety for patients and their families resulting in decreased psychosocial 

functioning, adherence (i.e. medication management), and self-management. We set out to identify 

the information needs required to help pediatric patients and their families understand their post-

transplant experiences as they recalibrate to normalcy throughout their transplant journey. In this 

chapter, I answer the following questions: RQ1 - Empirical: What are the information needs of 

youth transplant patients and their caregivers to help them understand and ultimately improve their 

transplant experiences? and RQ2 - Theoretical: How can we frame the different needs and 

tensions that arise for youth and caregivers throughout different parts of the transplant journey?   

I answer these questions by presenting findings from an interview study with 10 caregivers 

and nine youth kidney transplant recipients. I identified five specific themes (i.e. tensions) our 

participants associated with recalibrating their version of “normal” throughout the transplant 

journey: (1) exchanging information (information consumers vs. information contributors), (2) 

transitional management (family management vs. self-management), (3) building confidence 

(worry vs. confidence), (4) telling one's story (hiding vs. self-expression), and (5) normalizing 

kidney transplantation (feeling different vs. feeling similar). These five tensions form one's Kidney 

Identity, shifting from negative to positive throughout the transplant journey, illustrating a more 

abstract and complex account of kidney transplantation over time. Based on these findings, I 

present a conceptual framework that may help to provide a model and language to support patients 

and families throughout their transplant journey. 
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3.1 METHODS 

3.1.1 Study Population and Recruitment  

English-speaking pediatric kidney transplant recipients (7–21 years of age, who were at least 3 

months post-transplant) and one family member were recruited from Seattle Children’s Hospital, 

a large-volume pediatric transplant center in the United States, and the IROC CEW [29] (Table 1). 

IROC is a network-based learning health system working to improve the lives of children living 

with kidney disease, and the CEW is a group of engaged parents, patients, and other caregiver 

partners within the collaborative. Potential participants from the transplant center were identified 

via convenience sampling by identifying individuals with a scheduled transplant clinic visit. A 

recruitment flyer with study details was provided to the CEW group, and individuals were asked 

to contact the study team if interested. Based on previous experiences with qualitative research, 

Dr. Pollack had a goal to recruit 16–24 participants. Continued recruitment of participants was 

conducted until no new topics or themes arose from the interviews (i.e., data saturation). Nineteen 

individuals (10 pediatric transplant recipients and 9 caregivers) were interviewed (Table 1).  
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Table 1 - Study 1 Youth Transplant Patient and Caregiver Demographics 
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3.1.2 Study Procedures 

Each participant participated in one 30- to 90-min interview in the clinic or online via Zoom [162]. 

Youth and caregiver participants completed their interviews separately, unless participants were 

under the age of 12, then they were given the option to have a parent present during the interview. 

If youth participants under the age of 12 had a caregiver present, the caregiver was asked to 

participate only if they were asked a question directly by the youth participant.  

Both youth and caregiver participants were asked to submit up to five photographs per 

topic that captured their feelings or experiences on the following four topics: (1) worry, (2) 

confidence, (3) similarity to their peers without kidney disease, and (4) differences from their peers 

without kidney disease. These four topics were chosen to help guide participants to think about 

and compare what they may view as normal and not normal throughout their transplant journey. 

The interviews were designed to understand the lived experiences of the study participants after 

receiving a kidney transplant, and this motivation was explained to participants prior to consent as 

well as during the interviews [163]. To structure and guide the interviews, Dr. Pollack utilized 

photo elicitation, a qualitative method that uses images to prompt individuals to talk about their 

personal experiences and values and develop an understanding of participant perspectives 

[164,165]. Individual participants were provided $25 gift cards at the completion of the study. The 

study was approved by Seattle Children’s Hospital and University of Washington’s Institutional 

Review Boards.  

3.1.3 Analysis 

Interviews were audio recorded, transcribed, and qualitatively analyzed [166–168] using a 

thematic analysis approach to identify common themes. I led and structured the analysis of the 

data. Using MAXQDA 2020 [169], I completed an initial deductive analysis [170] of the 
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transcripts with another member of the research team (EB who joined later on in the process) using 

four a priori codes based on the photo-elicitation exercise: (1) worried, (2) confident, (3) similar 

to their peers without kidney disease, and (4) different from their peers without kidney disease. I 

completed an initial deductive analysis with the four a priori codes to help maintain alignment with 

the purpose of the research, such as to understand the information requirements needed to capture 

what normalcy means to the patients and caregivers. The photographs submitted by participants 

were not analyzed, but only used to help structure and guide the interviews as described earlier. 

After completing the initial deductive analysis, we explored additional themes in the subsequent 

rounds of inductive analysis [171]. From the inductive analysis, 10 new codes emerged, which 

resulted in a total of 14 codes (4 a priori codes and 10 inductive/emergent codes) (see Appendix 

A).  

After thematic saturation was hit (i.e., no new themes emerged from the transcripts), the 

14 codes were then iteratively organized into a hierarchical coding framework, which was 

discussed between several members of the research team (myself, EB, AHP). During the iterative 

organization of the codes, the research team (myself, EB, and AHP) looked to see which codes 

could be combined and ultimately fall under one higher level branch of the hierarchical coding 

framework (see Appendix A; Figure A1 for an example). After a series of discussions, the research 

team (myself, EB, and AHP) reached a consensus on a final coding framework that consists of five 

high level codes, which make up the core of the “Kidney Identity” framework (Figure 2). Finally, 

after the framework was completed, I did a final round of analysis to identify any additional factors 

that may have influenced each of the five high level codes (Figure 3) and discussed these with the 

research team (myself, EB, and AHP). Participants did not provide feedback on the findings. 
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Figure 2 - Kidney Identity Figure - This figure depicts the Kidney Identity and its five 

tensions: (1) exchanging Information, (2) managing transitions, (3) building confidence, (4) 

telling my story, and (5) normalizing the journey, where each petal of the Kidney Identity flower 

displays one of the five tensions. Within each petal there are different sides of the tension, which 

can fluctuate throughout a patient’s kidney transplant journey.  

 
 

 
Figure 3 - This figure depicts each of the five tensions that make up the Kidney Identity and 

the shared factors that move patients along each tension. 
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3.2 RESULTS 

I  identified five specific themes (i.e. tensions) our participants experienced as part of the post 

kidney transplant journey: (1) exchanging information (information consumers vs. information 

contributors), (2) transitional management (family management vs. self-management), (3) 

building confidence (worry vs. confidence), (4) telling one's story (hiding vs. self-expression), and 

(5) normalizing kidney transplantation (feeling different vs. feeling similar) (Figure 2). I refer to 

these as tensions because they reflect moments of both positive and negative changes throughout 

the kidney transplant journey. Next, I describe each of these tensions, highlighting how they 

fluctuate throughout the kidney transplant journey. Quotes from transplant patients are identified 

by T# and their primary caregiver as P# and are organized by theme-specific tables (Table 2). 

3.2.1 Exchanging Information: Information Consumers versus Information Contributors 

Receiving a diagnosis of kidney failure can be overwhelming for patients and families. The 

complexity of kidney transplantation makes it difficult for pediatric kidney transplant recipients to 

advocate or make decisions for themselves. Families often need substantial support navigating 

treatment options and care plans. Often, the information families receive from their hospital and 

care team does not adequately meet their needs, resulting in many families utilizing online 

resources or communities, where they learn from other families with similar experiences (P7). 

Caregivers expressed the value of hearing both positive and negative experiences of others. 

Caregivers explained that during the training they go through to prepare for their child's kidney 

transplant, they rarely hear positive stories, which they believed could help them feel more 

confident about what their child is going to go through (P14). Other caregivers remarked that 

online support groups helped them realize they were not alone in their experience and “...this isn't 

just [my] child [having gone through a transplant]” (P14). 
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In addition, caregivers described how online transplant support groups supplemented the 

information they received from their hospital-based care teams, especially when exploring the day-

to-day routines for their child. Many of the caregivers wanted to leave, “no stone unturned” (P7), 

when it comes to advocating for and improving the health of their child. Interestingly, as their 

child's care plan stabilized, their use of online resources decreased (P7). However, whenever a 

patient's condition or care plan changed, the family often returned to these groups to gain additional 

insight and support. As patients and families progressed along their transplant journey, they 

became more familiar with expectations and the requirements to maintain the patient's health and 

well-being, contributing to their own expertise. Developing patient expertise [172] supported the 

transition from individuals being primarily information consumers to being information 

contributors, sharing knowledge they have acquired as part of their transplant journey with others 

(P3). 

Furthermore, age and experience influenced information exchanging behaviors and needs. 

As pediatric patients matured and became more aware of their clinical condition, they became both 

information seekers and providers, much like their caregivers (T9, T13.2, T11). Patients used their 

own post-transplant experiences to provide support to others undergoing similar treatments. 

Multiple participants described the value in sharing their experiences and hearing the experiences 

of other transplant patients at a summer camp for pediatric patients with various chronic diseases 

(T5, T13.2). 

3.2.2 Managing Transitions: Family management versus Self-management 

Throughout the kidney transplant journey, pediatric patients require different types and levels of 

support from their primary caregivers to maintain their health and stay on track with their care. 

Not only did our patients describe the support they received from their parents or caregivers (T4, 
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T14), these caregivers explained how they, in turn, relied on the support of other family members 

to help manage the complexity and time-consuming nature of the child's diagnosis. This reflects a 

family-oriented approach many caregivers took toward their child's illness (P3). As a result, 

clinical setbacks impacted the entire family, and were addressed together as opposed to some- 

thing the patient managed alone. 

As patients became more familiar with the tasks required to maintain their health, they 

transitioned from relying on their family to becoming more self-sufficient. Patients and caregivers 

described how the youth transplant patients took on more responsibilities to manage their routine 

and complex needs over time (P11, T4, P15, T11, P3). These self-management tasks ranged from 

simple tasks, such as setting medication reminder phone alarms, to more complex tasks, such as 

goal setting (T11). As expected, transitioning to self-management happened in conjunction with 

significant developmental and social milestones in a patient's everyday life, especially as youth 

recognized the impact of their kidney transplant on activities such as going to school, playing 

sports, participating in parties, or attending concerts (T13.1). Interestingly, the transition from 

family management to self-management was not unidirectional, with fluctuating levels of self-

management (T4). For example, if a patient forgot to take their medications, parents described how 

they turned these mistakes into learning opportunities focusing on the importance of personal 

responsibilities (P11). 

3.2.3 Building Confidence: Worry versus Confidence 

Understandably, a diagnosis of end-stage kidney disease can generate significant worry and 

anxiety about a child's prognosis, life expectancy, and potential QOL (P14). The high frequency 

of anxiety and worry resulted in individuals adapting and getting used to their constant worries 

(P15). The fear of graft failure tended to surface with any new health concern (T14). The 
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complexity of navigating a child's healthcare needs, such as making and attending frequent 

appointments, administering medications, and coordinating laboratory testing provided additional 

sources of worry and stress (P14). 

As individuals learned to cope and process their fears, they transitioned from worrying 

about every detail to accepting and being more comfortable with their lives after transplantation, 

resulting in less anxiety (P15, P4, P5). Community support from other transplant patients played 

a key role in helping individuals process new fears or complications (T3, T9). Having an 

understanding and empathetic support system, especially from those who have similar experiences 

(e.g., friends at camp), was extremely important for maintaining a positive outlook on their illness 

after experiencing setbacks. These relationships provided the support necessary for individuals to 

be more comfortable with their illness and build confidence. As our participants gained more 

confidence, previously stressful and anxiety provoking items (e.g., transplant scars) led to feelings 

of empowerment (T5). Although the seriousness of a kidney transplant initially led to feelings of 

worry and anxiety, as patients became more comfortable with their illness and found community 

among other transplant patients, their worries were mitigated. They became more confident and 

even proud of their transplant story. 

3.2.4 Telling One's Story: Hiding versus Self-expression 

When navigating youth and adolescence, an important part of discovering one's current or future 

identity is learning how to express oneself by communicating personal stories. Patients described 

that during their preteen to teen years, juggling who they want to be with other people's 

expectations or assumptions was difficult (T5). Individuals also stated that the added layer of 

complexity around having an illness made it more challenging to tell their story, develop 

boundaries around how much of their illness defines their story, and decide with whom they want 



 48 

to share their stories (T7). Patients discussed feeling a need to hide their illness based on previous 

negative experiences and interactions. In addition, physical feelings such as pain interfered with 

our participants' desire to share their stories with others (T13.1). 

However, as patients progressed along their kidney transplant journey, many started to feel 

more confident in expressing themselves and communicating details of their transplant story with 

others (T3, P5, P14). Individuals became more comfortable sharing the physical aspects of their 

illness, such as letting others see their scars or kidney guards (T13.2). When patients did not have 

the ability to express themselves and tell their story through words, they used alternative methods, 

such as playing the guitar (T5). Finally, patients stated the importance of having a community of 

supportive people who not only understood their experiences, but also helped them with their own 

self-expression (T5). While patients often began their journey unsure of themselves and what to 

expect from their illness, as they grew with their illness, their increased self-expression built 

confidence in the person they have become. 

3.2.5 Normalizing Kidney Transplantation: Feeling Different versus Feeling Similar 

At different points in their transplant journey, participants discussed their struggle to find a sense 

of their own “normal.” One parent described hearing their child's diagnosis and quickly having 

multiple questions about what their life would be like, “We had all these questions about normal 

kid things and we're not even a sports family, but would he be able to do sports if he wanted to?” 

(P7). The uncertainty of what was to come for the patient often left the patient and their family 

feeling isolated (P9). The everyday requirements that come with maintaining one's health after a 

kidney transplant further exacerbated feelings of being different from their peers without a chronic 

illness; participants described having to take medication daily to save their life when their peers 

may only need to take medication when they develop a cold (T3). Participants described 



 49 

insecurities about the physical restrictions and daily requirements of their illness, and that when 

others brought up or pointed out their differences from peers, this only reinforced those fears (T3). 

In addition, participants described experiences that helped them feel more similar to their 

peers without chronic illness. T3 described the importance of being able to eat whatever they 

wanted following their kidney transplant, as they were no longer constrained by the strict dietary 

restrictions they had while on dialysis. As participants aged and matured, they stopped worrying 

about what others thought of them (T13.2). Finally, finding community with other transplant 

patients helped foster a sense of and build confidence in their identity (T11). Although having a 

kidney transplant can have a lasting impact on both patients' and their families’ lives, as they all 

become more comfortable with the patient's condition, they begin to develop their new “normal” 

(P15, P11, T15, P13). 
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Table 2 - Kidney Identity Tension Quotes 

 

(Continues) 
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Table 2 (Continued) 

 

(Continues) 
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Table 2 (Continued) 

 

Table 2 Note - Quotes from participants for each of the five tensions. The colors of the table 

are referencing the shared factors which influence one's Kidney Identity tensions, which can be 

seen in Figure 3. Red: Developmental Factors; Yellow: Community/support systems; Orange: 

Social milestones; Green: Identifying QOL expectations or metrics. 

 

3.2.6 The Kidney Identity Framework 

The five themes/tensions experienced as part of the post kidney transplant journey form a patient's 

“Kidney Identity” (Figure 2): (1) exchanging information (information consumers vs. information 

contributors), (2) transitional management (family management vs. self-management), (3) 

building confidence (worry vs. confidence), (4) telling one's story (hiding vs. self-expression), and 
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(5) normalizing kidney transplantation (feeling different vs. feeling similar). This Kidney Identity 

provides a framework to describe the changes throughout the transplant journey from diagnosis to 

post transplantation. Interestingly, this transition is not unidirectional from negative to positive, 

but involves participants moving in both positive and negative ways. The Kidney Identity captures 

the complex accounting of a patient's transplant journey and reveals tension shifts that may have 

occurred throughout the process. For example, when patients experience more positive outcomes 

with their health, they begin to feel more confident, are more comfortable sharing their story and 

expressing themselves with others and become increasingly self-sufficient and independent. 

However, as setbacks occur in a patient's care or other areas of their life, they may regress in one 

or all the tensions. 

In addition to the influence of clinical outcomes, nonclinical factors also drive the positive 

and negative changes that occur throughout the transplant journey. I identified four nonclinical 

shared factors (Figure 3) that influence these transitions across the five Kidney Identity tensions: 

(1) developmental capacity, (2) social milestones, (3) community/support systems, and (4) QOL 

expectations (i.e., what individuals expect for a baseline quality in their life, such as their ability 

to engage in activities) as well as how these expectations have changed. These additional shared 

factors further illustrate the complexity surrounding an individual's kidney transplant journey. 

These nonclinical factors provide additional insight into the positive and negative shifts that occur 

across the five different tensions of the Kidney Identity framework. 

3.3 DISCUSSION 

This chapter provides additional evidence to support the holistic benefit kidney transplantation 

provides to youth with kidney failure. A patient's Kidney Identity ties together multiple facets of 

their life including clinical, developmental, and social. However, for many patients and families, 
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the kidney transplant journey is filled with uncertainty, making it difficult for individuals to know 

where they may need help or support. Therefore, the Kidney Identity provides a framework and 

language to support the information needs of patients and families as they recalibrate their 

understanding of normalcy throughout their transplant journey. Uncovering these unmet needs 

allows all stakeholders (patients, caregivers, and clinicians) to collaboratively address previously 

unrecognized barriers and work toward improved outcomes for patients and their families. 

The relationship between QOL and clinical outcomes after undergoing kidney transplant 

is bidirectional: QOL is impacted as a result of changing clinical outcomes [173,174] and clinical 

outcomes change as a result of QOL [175,176]. In addition, social outlets like peer mentoring have 

been shown to improve clinical outcomes and increase self- management for pediatric transplant 

patients [177]. The Kidney Identity framework, its tensions, and the drivers that affect the tensions 

add to this body of work by demonstrating the complex nuances that can affect the transplant 

journey. By shedding further light on these nuances, our work has the potential to support pediatric 

transplant patients, their families, and clinical teams in knowing the challenges (clinical or non- 

clinical) that affect an individual’s transplant journey and the associated clinical outcomes. A well-

formed identity is integral to developing a sense of normalcy for adolescents after kidney 

transplant [178]. Similar to Liu et al., our work demonstrated the importance peer connections play 

in supporting individuals after transplant [179]. Yet, it is important to recognize that pediatric 

patients living with chronic illnesses often develop a sense of a “new normal” resulting from their 

illness journeys [179]. Highlighting these changes helps individuals to better adapt and not have 

unrealistic expectations. The Kidney Identity provides a framework to assess and track individuals 

as they experience fluctuations throughout their transplant journey, potentially providing 

additional opportunities for targeted therapeutic interventions to support those who are struggling. 
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One of the major challenges faced by youth, adolescents, and young adults after transplant 

is medication adherence. While multiple studies have investigated the factors that lead to 

nonadherence [80,82,179–181] and ways to improve adherence after transplant [182], 

nonadherence continues to be a problem [81,180]. While structured tools – such as barrier 

assessments – provide opportunities to help address common issues faced by individuals after 

transplant [15], individuals face challenges that are personal and unique [183]. Understanding and 

detailing an individual's Kidney Identity through each of the five tensions may provide additional 

opportunities to surface potential adherence barriers. In addition, as Dr. Pollack et al. has 

previously described [183], photo elicitation could be used as a tool in clinical settings to support 

this discovery. Our work, describing the Kidney Identity and the utility of photo elicitation, can 

help provide clarity for patients by identifying how aspects of their clinical care – such as 

medication adherence and self-management – are affected by the highs and lows of their transplant 

journey and changes in their Kidney Identity. 

Recognizing the transitory nature of the Kidney Identity tensions after transplant provides 

additional context to the challenges adolescents face transitioning from a pediatric, family-oriented 

model of health care to an adult, independent model. Adolescents and young adults who have 

chronic illnesses are exposed to many factors during this period of transition from adolescence to 

young adulthood [184,185], which can affect the patient's clinical outcomes and other aspects of 

their life. Having knowledge of one's Kidney Identity and how this identity fits into the larger 

picture of life and illness transitions can provide more clarity to patients and their families, such 

as deciding on when to seek help, when to prepare for changes, or what they value during these 

tough times. In conclusion, the Kidney Identity framework can help individuals regain a sense of 

normalcy by surfacing the five Kidney Identity tensions and making them visible to all 
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stakeholders. It also has the potential to reduce uncertainty and provide additional context to 

support patients and families, leading to improved health outcomes.  

3.4 CONTRIBUTION 

In this chapter, I identified five specific tensions that youth kidney transplant patients and 

caregivers experienced as they recalibrate to normalcy post-transplant. I contribute a rich empirical 

understanding of youth kidney transplant patients and caregivers’ transplant experiences. From 

this understanding, I developed a conceptual framework that could be used to help youth transplant 

patients understand their transplant experiences throughout their journey, illuminating the 

fluctuations patients experience throughout their transplant journeys. In the next chapter, I probe 

further into youth transplant patients’ experiences and discuss capturing youth’s chronic illness 

journeys through stories.  

Chapter 4. EXPLORING KIDNEY TRANSPLANT PATIENTS’ 

JOURNEYS TO INFORM THE DESIGN OF A 

TRANSPLANT JOURNEY TOOL 

In this chapter, I switch between using the terms “I”, “we”, and “our” throughout because several 

areas of the Chapter are verbatim from the Proc. ACM Hum. Comput. Interact. 8, CSCW1, Article 

213, [37] publication of this work. I acknowledge the shared contribution of all authors in the 

original publication. Youth who undergo a kidney transplant can experience a fluctuation of 

successes and challenges throughout their chronic illness journey. Designing to capture their 

journey could help youth to reflect on their experiences, collaborate on their care, and be 

empowered to live their lives to the fullest. In this chapter, I answer the following question: RQ3 
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- Design: How can an existing framework help inform the design of a tool to support the collection 

of youth and caregivers’ transplant journeys?  

I answer this question by presenting findings from an interview study with 11 youth kidney 

transplant patients and 12 caregivers to elicit their transplant journey experiences. We found that 

probing participants about specific parts of their transplant journey gave them structure to tell us 

rich stories about their experiences. Based on our findings, I discuss informing the design of a tool 

to support the capturing of stories for youth with chronic illnesses. Designing such tool could help 

youth and their caregivers to identify barriers, support reflection, and promote self-efficacy. Youth 

with chronic illnesses already have to change so many aspects of their lives to accommodate their 

illness; however, by giving them a platform to capture their chronic illness journey, it could 

encourage them to take more control of their lives and better collaborate with others.  

4.1 METHODS 

4.1.1 Study Population and Recruitment  

All participants were recruited from a single pediatric transplant center that is part of Seattle 

Children’s Hospital located within the United States. We had access to participants because two 

members of the study team are also clinicians at the transplant center. Most participants were 

recruited via convenience sampling by identifying individuals who fit the eligibility criteria and 

were scheduled for an upcoming transplant clinic visit. After participants were identified based on 

the clinic schedule, a member of the research team sent a list of the potential participants to a 

clinician on the study team to confirm the eligibility of the candidates. All participants were then 

contacted for recruitment either via phone call, patient portal, or email (for an example recruitment 

flyer see Appendix B; Figure B1). I recruited 23 total participants, including 11 youth who have 

had a kidney transplant and 12 caregivers of these youth.  
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Our eligibility criteria for participants included: (1) had a kidney transplant (2) English-

speaking, (3) 7+ years of age, (4) had non-failing kidney function (i.e. a GFR >30 ml/min/1.73m2) 

[186], and (5) be a minimum of three-months post-transplant. Our youth participants (n=11) ranged 

in age between 7 – 22 years (median age = 13). More specifically, between the ages of 7-10 we 

had (n = 4) participants, between 11 - 14 we had (n = 3), between 15 - 18 we had (n = 3), and 

between 19 - 22 years old we had (n = 1). It is not unusual for youth with complex health conditions 

to continue being treated at children’s hospitals into young adulthood. Our youth participants 

identified with the following genders: Man/Boy (n = 9), Woman/Girl (n = 2), and Transgender (n 

= 1), while our caregiver participants (n = 12) ranged between the ages of 27 – 58 (median age = 

47) and identified with the following gender: Woman/Girl (n = 11) and Not Reported (n = 1) (see 

Table 3). One caregiver participant did not report any of their demographic information, which is 

marked as Not Reported in Table 3. Only one participant dropped out of the study after being 

consented, this youth participant was not included in the youth participant count. In this chapter 

participants of all age ranges may be addressed as youth to keep wording consistent throughout. 

 

Table 3 - Study 2 Youth Transplant Patient and Caregiver Demographics 

 



 59 

4.1.2 Study Procedures 

Before the interviews, all participants completed a consent/assent session with a member of the 

research team (for an example Assent Form see Appendix B; Figure B2). I interviewed each 

participant (pediatric participants and caregivers separately) in one ~60-minute-long semi-

structured interview online via Zoom [162]. Youth and caregiver participants conducted their 

interviews separately, unless the parent or child felt uncomfortable and requested that the caregiver 

be present for the pediatric participant’s interview. For almost all interviews, youth and caregivers 

completed their interviews separately and did not have a caregiver step in during the interview, 

with the exception of one interview when a caregiver stepped in to help their child answer when 

they were confused. After interviews were completed, participants completed a Redcap [187] 

demographics survey (Table 3). Participants (youth and caregivers) were each compensated with 

a $25 digital eGift Card, which they received via email. All study procedures were approved by 

the hospital’s Institutional Review Board.  

4.1.3 Data Collection  

In developing our interview guides and analytical approach, I explored literature related to chronic 

illness journeys [18,127,128,188,189] and youth kidney transplant experiences [157–161]. While 

other work has explored aspects that youth kidney transplant patients and their caregivers 

experience, I felt that the framework I developed in Chapter 3 provided the most comprehensive 

and holistic view for this specific population, and more importantly focuses on the youth’s unique 

and important perspective. Therefore, I utilized this framework to inform our interviews with the 

purpose of diving deeper into participants’ transplant experiences.  

The framework from Chapter 3 ties together multiple facets of their (a youth’s) life 

including clinical, developmental, and social [3]. The framework details five dimensions (stated 
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as tensions in Chapter 3) which describe common experiences for both youth and their caregivers 

throughout their (post) kidney transplant journey (as a reminder, I have included the five 

dimensions below):  

• Dimension 1: Telling One’s Story - hiding vs. self-expression, 

• Dimension 2: Exchanging Information - information consumers vs. information 

contributors, 

• Dimension 3: Transitional Management - family management vs. self-management, 

• Dimension 4: Building Confidence - worry vs. confidence, and 

• Dimension 5: Normalizing Kidney Transplantation - feeling different vs. feeling similar 

 
Qualitative semi-structured interview guides are often delineative of the topics that the 

interviewer wishes to explore [167,190,191]. Since our research question was, “How can an 

existing framework help inform the design of a tool to support the collection of youth and 

caregivers’ transplant journeys?”, I designed the interview guides to reflect the framework’s 

dimensions to probe participants about their holistic transplant experiences (see Appendix B). In 

particular, I used the five dimensions of the framework to capture the positive and negative 

fluctuations youth often experience during their transplant journeys and potentially elucidate 

conflicts between their healthcare and non-health life needs. During the interview, I provided youth 

and caregiver participants with high-level visual representations of each of the five kidney identity 

dimensions (see Figure 4), via Zoom’s screen-sharing functionality [162]. Alongside the visual 

representation, I also read out loud brief example scenarios of each dimension (see Appendix B). 

These scenarios incorporated examples from Chapter 3’s findings [3] (see example scenario 

written below). For example, when describing the Transitional Management Dimension - family 
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management vs. self-management, I read the following two descriptions to youth patients about 

each side of the dimension:  

• Family Management description: Griffin is 11 years old and often relies on his parents 

to remind him about taking his different medications for his kidney. They set timers on his 

phone for him to follow and also check on him throughout the day to make sure that he 

takes them.  

• Self-Management Description: Griffin is now 14 years old and starting high school. He 

is excited about starting high school, but also knows he will be involved in after school 

activities like theatre club and track which is usually when he would take his pills for his 

kidney. Griffin starts to make plans for the school year and how he will remember to take 

his medications, such as setting a timer on his phone. 

 
To help explain the Kidney Identity Framework to participants, I used a metaphor, 

describing it as a pizza, “This identity is similar to a pizza, which has different ingredients, such 

as dough, pizza sauce, cheese, and toppings. Our identity that we will be talking about today has 

five different ingredients that make up this “kidney identity.” I used the metaphor to help 

participants understand the concepts discussed during their interview and allowed them, 

particularly the youth, to feel comfortable talking about their holistic journey. In addition, I 

purposefully designed the metaphor as a fun precursor, to relax the participants and help them feel 

comfortable discussing the different, and at times emotional, aspects of their journey. After this 

explanation, I began the semi-structured interview questions, organized by dimension. I created 

separate interview guides for caregivers and youth participants with different example scenarios 

and descriptions for youth and caregiver participants (see Appendix B). 
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After reading participants the example dimension scenarios, we then moved on and began 

to ask participants interview questions. The interview questions focused on probing about specific 

parts of kidney transplant patients’ and caregivers’ journeys to better understand their experiences 

(see Appendix B). All semi-structured interviews were audio and video recorded and later 

transcribed for analysis.  

 

Figure 4 - This figure depicts the two Transitional Management Dimension cards displayed 

to youth (figure 4a) and caregivers (figure 4b) during their interviews. These cards were simply 

meant to provide high- level visual representations of each of the five kidney identity dimensions 

to go along with the scenario descriptions.  

4.1.4 Analysis 

To begin analysis, I and another member of the research team reviewed 3/4 of the transcripts 

individually and took notes on reoccurring themes that were shared in the interviews, then 

subsequently met to discuss and compare observations. Following this initial pass, I went through 

the transcripts a second time and pulled quotes by Kidney Identity dimension that aligned with the 

first set of discussed themes. I sorted the quotes by dimension and then created digital FigJam 

sticky notes for each quote in FigJam [192]. Next, the research team met and categorized the quotes 

via affinity diagramming [193,194]. Each affinity diagramming session (one per Kidney Identity 

dimension) lasted approximately one to two hours, where two to four people from the research 
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team organized quotes. During each session each person was assigned, reviewed, and sorted a 

random subset of the quotes independently for 10 to 20 minutes; after individual sorting, the group 

discussed the individual categories of the quotes. After the group discussion, overlapping 

categories were identified and grouped together, and finally, I re-reviewed all quotes to make sure 

they were placed in the correct category.  

4.2 RESULTS 

We found that probing participants about specific parts of their transplant journey gave them 

structure to tell us rich stories about their experiences. In this section, we are characterizing the 

different types of stories that our participants discussed for each of the dimensions of the Kidney 

Identity framework (see Table 4). Quotes from youth pediatric transplant patients are identified by 

“Y#” and their primary caregiver as “C#”, with the number being a unique identifier for each 

participant assigned by the research team.  

Table 4 - Story Categories Captured from the Kidney Identify Framework Dimensions 

 

4.2.1 Dimension 1 – Telling People About Your Kidney Transplant Journey 

Stories about Barriers and Benefits to Sharing About Your Journey 

Several participants told us different stories about personal barriers they experienced in telling 

people about parts of their kidney transplant journey. Y8, Y9, and Y10 were nervous about how 

other people would react when they learned about their transplant journey, while C2 and C4 talked 
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about feeling unprepared to explain to people about their child’s illness. Y2 told us a story about 

the awkwardness of trying to bring up his looming transplant into everyday conversation with his 

friends and now, reflecting on the moment, wishing he had brought it up sooner. Both caregivers 

and youth participants told us stories about the non-linear experiences they have had when trying 

to open up about the kidney transplant journey. For youth participants having these fluctuating 

periods of being comfortable talking about their transplant journey was often a part of their sense-

making process. C5 told us a story about P5’s sense-making process: 

“I can definitely relate to this in a sense that his journey’s been on a spectrum 
where it hasn’t always been the same. He’s gone through periods of what I 

would call hid- ing. Where it was a lot of why. Why can’t I? And I think over 
time, obviously, those questions have all been answered and so he’s just 

absorbed it and moved on and it has accepted, I think, in his own way, this is 
my normal.”  - C5 

 
On the flip side, Y13 and C13 always felt open to telling people about their kidney transplant 

journey experiences. Y13 told a story about how their fun-fact during school orientations was 

about their kidneys, “It’s like everyone else’s fun facts in sixth grade orientation was like, “I’m 

reading this book. I visited this place.” Me, “I had a kidney transplant when I was three years old, 

because both of them decided to fail on me and they never figured out why.” illustrating acceptance 

of their illness. Others like C10 told us how it’s always been a part of Y10’s story because they 

were born with their illness, “I mean Y10 was born with kidney issues, so she’s never known any 

other way.” Most of the youth and caregivers felt that they fluctuated in their willingness to talk 

to people about their kidney transplant experiences throughout the course of the transplant journey, 

however, as both youth and their caregivers reflected on their different periods of “hiding” and 

“self-expression” it was transparent that when they had moments of hiding it was often coupled 

with feeling uncertain, while moments of self-expression were often coupled with feelings of 
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understanding and control over their transplant journey. We can help caregivers and youth reflect 

on moments of hiding, so they can uncover barriers towards what is making them feel uncertain 

or in less control of their journey. As well seeing when and why they transitioned to moments of 

self-expression may reveal avenues to help them build towards and sustain staying on the self-

expression side of the dimension.  

Stories about Community 

When probed about this aspect of their journey, youth participants and their caregivers told us 

several different types of stories around the category of community. Some caregivers and youth 

participants told us stories about their immediate family and how the youth’s illness journey has 

become a part of their immediate family’s own life as well (C9, C7, and P9). C9 told us a story 

about how this has become a part of P9’s grandma’s life and that it affects her day-to-day life:  

“She has joined a Facebook group. So, she’s always online, concerned about 
P9 and thinking about and looking for the latest medicines, treatments for 

keeping people in remission...So she gives me things that she’s finding in her 
research...I’ll bring it to X or Dr. X... So, it’s affected her life.” – C9 

 
Youth participants and their caregivers talked about how having to tell others about their 

kidney transplant journey helped them both build a better community network as well as it helped 

make their experiences more positive, because they had a community of people with whom to 

share their stories. C4 told us about how she was encouraged to join a certain type of pre-school 

and it led to her telling more people about their (her and her child’s) kidney transplant journey 

more confidently, “...And so you create a sense of community. And it was really that sense of 

community that started to empower me to speak up for what I needed to take care of Y4. Like, 

Okay, well he’s a little different and I’m going to practice feeling empowered to say he can’t have 

this ice cream or whatever it was.” Even though participants discussed the importance of telling 
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their story and how this can influence their relationship with their community, it was also noted 

that they lacked the ability to tell their story to other transplant families. The kidney transplant 

journey can be a long process for these youth and their families if they feel that they do not have 

the support of a community. Seeing how their journey has affected different parts of their 

community (e.g., immediate family) it may encourage youth and their caregivers to reflect on their 

experiences together and overall have more open conversations. Being able to reflect on their 

successful moments of building their community may also encourage these families to continue 

building support in moments when they are hesitant to discuss their journey. 

4.2.2 Dimension 2 - Exchanging Information Throughout the Transplant Journey 

Stories about Lack of Interaction with Other Transplant Families 

When talking about exchanging information, something that we heard from almost all our youth 

participants was that they have rarely or “...never talked to someone else who had a transplant” 

(Y10). This left some of the youth feeling alone in their journey like Y4, “...usually sometimes (I) 

feel like I’m the only one who has ever had a kidney transplant as a kid.” Caregivers also told us 

stories about feeling alone during stressful times of the kidney transplant journey and like C2 they 

expressed that it would have been, “helpful” to have heard about other transplant families who 

have been through similar experiences. A handful of the youth and caregiver participants did have 

experiences exchanging information with other people who have also been through difficult 

medical experiences, like Y13 who told us a story about the types of conversations they have with 

a friend who also frequents the hospital: 

“We’ll be at lunch and just normal conversation happening next to us at the 
table, and we’ll just be like, “Hey, want to see the MRI I had?” It’s just 

randomly talking about this stuff to each other, and it’s kind of funny 
sometimes, when we’re talking about it around other members of our friend 
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group because one of us will share this fact that’s probably horrifying to 
people who don’t visit the hospital a bunch...” – Y13  

 
Feeling understood such as Y13 did when they were able to exchange stories with their 

friend can be beneficial for this community since they often lack interactions with other transplant 

families. Other potential benefits for this population when sharing their stories with one another 

could be exchanging positives about the transplant journey and learning about new medical 

possibilities, like C4 who told us about their willingness to talk to others about different medical 

related things, “...like how to navigate, and how to advocate, and how to partner with providers, 

and in the medical system, I’ve always been very open to sharing”. 

Participants also talked about how if they shared stories with another transplant family or 

patient it may be beneficial, because they could compare experiences and learn from others across 

experience levels. C6 told us about some positive experiences she has had sharing their (her and 

P6’s) transplant stories online, because they were able to “compare some notes, compare 

experiences”, which gave their family a “new perspective”. Hearing about others’ transplant 

journey stories has the potential to help these patients and their families feel less alone, normalize 

different points of their journey, hear success stories, learn about new medical possibilities, and 

overall be able to compare and learn from others across different experience levels. 

Even though a majority of both our youth and caregiver participants expressed interest in 

exchanging information with other transplant families, we did have some participants that were 

uninterested in connecting with others. These participants lacked interest for several reasons, 

including that they only wanted to experience things on their own (C1), they needed their child to 

be at a stable enough point of their journey (C7), they were worried people may feel bad when 

comparing transplant experiences (C7), or they were not at a state of being where they were ready 
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to share (C4). Several participants also expressed hesitation with the idea of connecting online 

with others, because they “don’t really do social media” (C12), they don’t consider themselves a 

“computer person” (C8), or they had mixed feelings towards connecting online with others 

because of past experiences. 

Stories about Building Self-Efficacy 

Another theme that emerged as a benefit when exchanging information was the potential for both 

youth and their caregivers to build self-efficacy. Shifting from receiving to sharing information 

will not always be a one-way street throughout the transplant journey, instead participants told 

stories describing how it is always a learning process. Y2 and C12 expressed to us how they think 

that they will always receive and share information: 

“Yeah, I think it’s really best to always do kind of both, I would say, to always 
get in- formation and improve on your own life through that information and 

also share to help other people.” – Y2 

 

“For both of these really, because it’s always and forever, that’s kind of the 
diagnosis. This is forever. I’m going to have a young adult...I’m going to have 
to relinquish control, and that’s still going to be hard. Harder in different ways 

than it will be for my other kids, to do that.” – C12 

 
Due to their life long chronic illness, working towards self-efficacy is essential for these 

youth. In order to work towards self-efficacy, it will be important for them to reflect on how they 

exchange information throughout their transplant journey. Recognizing who, when, and what type 

of information is important to communicate about throughout their journey is essential in 

supporting youth as they work towards self-efficacy. 
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4.2.3 Dimension 3 - Transitional Management Throughout the Transplant Journey 

Stories about Responsibility and Planning for the Future 

When probed about the transitional management aspect of their journey, we received a lot of 

different stories from both youth and their caregivers about who is responsible for the youth’s 

kidney health, how they are responsible, and what stage of self-management they are currently in. 

In their stories, participants emphasized the notion that transitioning to self-management cannot 

be done in a single move, but instead it is a learning process for everyone involved and can take 

many years. Many of our youth participants recognized that they still rely on their different 

caregivers to help manage their kidney health (Y3, Y4, Y5, Y6, Y9, Y10, and Y12). Some 

caregivers described themselves as the primary “directors” (C1) of their child’s kidney health 

and that they will continue to be in the foreseeable future, because of the child’s current 

developmental stage.  

Youth, as they reached certain stages of their life, started to recognize though that they 

should also start to take on more responsibilities for their kidney health: “My parents. So, my 

parents are responsible, but I should be too...” (Y6). Several of the youth told us stories about the 

different stages of self-management that they are in, which ranged from drinking water and making 

sure to go to the bathroom (Y5), to taking their medications on time (Y13, Y8, Y10, Y9, and Y3), 

and attending doctor’s appointments alone (Y8). However, learning to self-manage is not only 

about taking medication, but also about learning how to integrate their healthcare into their 

everyday lives, such as Y13 when they attend a school dance:  

“...if I’m going out somewhere with my friends, like to a school dance for 
example, that I know is going over the 7:30 time period, I’ll tuck my meds into 
a pocket, bring it along, and I’ll pick one friend... I’ll still have my phone with 
my alarm in my pocket and everything, but I’ll pick one friend, whoever seems 

like they’ll be the most responsible at the moment, and just be like, ”Hey, I 
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know I have my alarm for 7:30 to remind me to take my meds, but could you 
just come find me around that time to make sure I’ve done it?” and I have 

never missed meds on a school dance night.” – Y13  

 
It was clear from several participants’ stories that as youth get older there is an expectation 

for them to become more independent, but doing so takes time and often requires parents and youth 

to start thinking about it from a young age. Such as C10, who told us her current and future thoughts 

about small steps towards independence for their child, “...She’s X age though, so she’s a little 

young to have her own device...So maybe when she’s a little older, we’ll get her a smart watch or 

something we can send her reminders or I don’t know, something to help her self regulate more...” 

(Y10). Caregivers were not the only ones who told us stories about their different goals for 

transitioning to self-management, several youth also had different goals for self-efficacy, like 

Y5:  

“Yeah. I’d like to start taking my medicine on my own and set my own timers 
and all that...Well, I just sort of I want to be prepared to be more in 

independent for when I keep growing and eventually get out into the real 
world. So, yeah, I just want to learn to do things about myself eventually.” –Y5 

 
Transitioning from family to self-management can be a tedious learning process for 

everyone who is involved. Our participants’ stories illustrate that throughout the kidney transplant 

journey there is an ongoing conversation that must be had, so youth are supported but also 

encouraged to work towards self-efficacy. Capturing participants fluctuating experiences 

throughout their journey has the potential to help these families identify what stage of transition 

they are in, what successes they have had so far, what barriers they are coming up against, 

recognize if they should start prepping for success, and overall encourage open conversations 

between youth and their caregivers about who is responsible and how they can work towards their 

different management goals together.  
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Stories about Challenges of Transitioning 

Working towards self-management does not come without barriers and the different worries that 

come along with those barriers. Youth participants of different ages and caregivers talked about 

different barriers they experience, including but not limited to barriers about: taking medications, 

drinking enough fluids, communicating with clinicians and other people about their kidney, and 

more. Youth of all ages and their caregivers recognize that there are different stages to transitioning 

to self-management and that each step matters. Several caregivers told stories about why they are 

worried about their kid transitioning to self-management in the future, such as if they will 

remember to take their medications and schedule appointments (C2). Even when the caregivers 

were excited to transition their child to self-management, they also had worries in the back of their 

mind, such as C5:  

“Oh yeah. He is definitely ready for that and I’m excited to pass that baton. I 
think one of our concerns is that...mornings are very hectic and so he takes his 
meds before he leaves for school, and then before bed. And with the mornings 
being hectic and he’s not a morning person, so sometimes it’s all he can do to 
just remember everything to get out the door. And then at bedtime usually he’s 

just ready to have sort of like free time where he’s not having to follow a 
schedule or abide by a schedule. So, but I think that, for him, as long as he can 
put it into memory, he can be very routine. So I don’t think it’ll be a problem.” 

– C5 

 
When talking about this specific aspect of their journey caregivers also brought up stories 

about how far their child has come and they reflected on feeling proud of their child, because of 

everything they have gone through and the different wins they have experienced along the way. 

C4 reflected on a story about seeing her son’s personal growth and what that meant for his 

empowerment, “I think where this really comes into play a lot is with empowerment in medical 

situations. Like medical trauma, PTSD, whatever you want to call it, is real for these kiddos. And 

so that’s really been an evolution of him being able to take control of those situations and make 
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them feel a little bit more manageable, like with blood draws. So in that sense, he’s been very 

hands-on. Yeah. And wanted to put the little rubber band on, and he chooses his own vein, and 

chooses his arm, so in that sense. But although that’s kind of a different question, but he does show 

real, like he wants to be a part of that process.” By capturing these different wins and providing 

the ability for both youth and their caregivers to reflect on these different “wins” it can help provide 

them with a sense of positivity as well as encourage future growth towards self-management.  

4.2.4 Dimension 4 - Building Confidence Throughout the Transplant Journey 

Stories about Fear 

Interestingly, when discussing the building confidence dimension most of the caregivers we 

interviewed had stories on the “worried” side of the dimension, but there were almost no quotes 

from youth participants about that side of the dimension. Each of the caregivers’ stories all 

stemmed from different types of fears, such as fear of different kidney related health concerns or 

fear of the unknown. One acute fear that several caregivers reflected on was the day of their child’s 

transplant (C1, C6, and C8). C1 told the story about Y1’s day of transplant and her fear of 

complications, “The biggest worry... Especially I was thinking on the day when Y1 gets to be 

admitted at the operation room, that something happened, because they told me that there might 

be complications or that he might need blood transfusion or something like that.” Part of the worry 

described by C1 is fear of the unknown, which was also a common fear amongst several other 

caregivers (C2, C3, C9, and C12). 

Another fear that was expressed by some of the caregivers was the fear for their child’s 

wellbeing when they were in environments not controlled by the caregiver. Even after youth 

received their transplants several caregivers as well as a youth participant told stories about the 

fear of being in an environment where they have less control, and their kidney might become 
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damaged. Such as C1 who worries when Y1 is at school, “The only thing that worries me is that, 

during the day when he is at school...I don’t want him to get hurt or to fall, or somebody kicks his 

stomach or something like that,” or Y5 who worries when they do different activities, “So, well, 

the only thing I really worry about is damaging my kidney if I do activities that are too crazy, and 

like I get into some accident”. Beyond fears about health concerns some caregivers discussed their 

fears of collateral damage to their child’s life, such as C12:  

“And then within the first few years after the transplant, I’d say maybe 
between two and four years. The worry is, you’re like, ”Okay. So my kid has 

this limitation, but he needs to feel the limitation so that he’s safe, but not be 
limited in his life.” – C12 

  

Even though caregivers told us stories about the many different types of fears they have for their 

child, they also told us stories about how their and their child’s confidence has changed throughout 

the transplant journey. 

Stories about the Road to Confidence 

When telling stories about why they feel confident both youth and their caregivers talked about 

how they feel confidence in living through the journey. Y2 told us about how setting a kidney 

related goal and living through that increased his confidence, “...because when you have 

milestones, maybe like getting to one year past transplant and having actually done it, that kind of 

boosts your confidence, because you look like, “Wow, I actually been able to do this for an entire 

year.”” C6 similarly talked about living through P6’s kidney transplant journey: 

“...but the confidence I think comes from a lot of just living through it. The 
trial and error, figuring out what work and keeping positive...It doesn’t have to 

be a bad thing that you have kidney disease, and I truly believe that he’s the 
person he is and the person he’s becoming because of it.” – C6 
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Others told stories about feeling more confident, because they were getting back to their 

routine and feeling normal again. Y9 and C9 both told stories about going back to their normal 

eating habits and not worrying about the type of food Y9 has to eat, “...having to drink more and 

like what I eat, for like sodium and potassium and stuff. Now I don’t have to worry as much” (Y9). 

While others like Y8 talked generally about “doing the stuff” they couldn’t do before “without 

any problem” now. 

Both youth and their caregivers also told stories about confidence in their self-efficacy. 

Caregivers like C1 talked about confidence in being able to take care of their child, “...make me 

feel confident is that I have the ability to do what is best for my child’’. Youth like Y10 talked 

about gaining more confidence in things like taking their medications, “For me medicine, I’m 

actually kind of confident because I don’t spit it out anymore.” Our participants seemed to enjoy 

talking about all the ways they felt confident, because as they talked about it, it gave them the 

ability to reflect on how strong they are for everything they have been through, prove to themselves 

that they are able to get back to their version of “normal” as well as show them how they have 

gained self-efficacy throughout the journey. 

4.2.5 Dimension 5 - Normalizing the Transplant Journey 

Stories about Removing Healthcare Burdens and Reconnecting with Your Community 

Youth and caregiver participants told us stories about their fluctuation of experiences related to 

normalizing their journey by establishing a new or comfortable routine. They told us stories about 

a variety of different healthcare burdens and how their lives have changed by having to deal with 

these burdens less or not at all post-transplant. Several participants brought up stories about the 

reduction of burdens when their child was no longer on dialysis, such as C9 who told us about how 

the everyday task of showering became easier when P9 was off dialysis:  
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“That was a big issue. “Mom, I want to take a shower today.” Hold on. Let me 
get everything ready. Tucking in the wires for dialysis...then you feel similar to 
everyone else in the family that doesn’t have to put an Aquaguard on to take a 

shower and be careful and that was a big one.” – C9 

 
For patients who have chronic kidney issues what they eat and if they feel good enough to 

eat can be severely impacted prior to transplant. Several participants including C1, C3, Y3, C9, 

and C13 all told stories about what it was like for them or their child to be able to eat more freely. 

Others told stories about how their burdens felt less when: they were able to go back home post- 

transplant, they frequented the hospital less, they didn’t have to go in for labs as much, or when 

some of their everyday activities became physically easier. 

Another aspect that was made easier by having reduced healthcare burdens, which helped 

participants feel back to their version of normal, was when they were able to reconnect with their 

different communities. C1, C5, and C12 all told stories about how pre-transplant their families had 

to change their routines and that as a family they couldn’t get out as easily, even weekly activities 

like going to the “grocery store” (C12) was difficult. As opposed to post-transplant, some 

participants, like C10 expressed how they were able to get out more as a family, “...we didn’t have 

to say, “Okay, we have to go now because Y10 got to do her dialysis.” So, we had a little more 

wiggle room as far as goes, being able to do things in the evening, that sort of thing.” 

A few caregivers expressed that their children post-transplant started to rejoin the curve, 

such that their kids were catching up on different developmental milestones (e.g., with school). 

This was mentioned less frequently by caregivers, but for the caregivers who did mention it they 

were excited that their child was able to reconnect with their similar age-mates. A handful of 

participants also talked about reconnecting with some of their different communities because they 

were able to participate in more physical activities. 
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Stories about Accepting Differences and Establishing a “New Normal” 

Another part of normalizing their transplant journey for both youth participants and their 

caregivers was when they accepted what made them feel different or established their “new” 

norms. Some participants told us how different parts of maintaining their or their child’s kidney 

health became their “new normal” routines throughout different parts of the transplant journey. C5 

expressed how dialysis “started to become normal for us” and they went on “autopilot”. Y8 

“...just felt normal” a few years into taking their medications and seeing doctors regularly. C6 

expressed how they are very intentional about “...getting into the routine, making it the new 

normal”. 

Beyond establishing new normal routines, another part of normalizing the transplant 

journey for participants was accepting their differences as their version of normal. Y13 told us 

about how they have gotten used to talking about their kidney and answering different questions 

about it and that they have “...heard these questions enough times, they just get bored at this 

point...”. Other youth participants like Y2 and Y8 expressed that some parts of their kidney 

transplant journey used to be difficult for them to accept but now they “...don’t really care 

anymore”. It is inevitable that both youth and their caregivers during different parts of their 

transplant journey will feel “different” but by bringing into focus what makes them feel their 

version of “normal” throughout both the difficult and stable parts of their journeys, this may be 

key to helping them discover barriers they may be coming up against, feeling a sense of 

community, and establishing what they want their “normal” to be. 

4.3 DISCUSSION  

The kidney transplant journey, similar to other chronic illness journeys, consists of many stories 

that encompass patients’ experiences. Patients’ stories provide youth, caregivers, and clinicians 
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with a holistic view of patients’ transplant journeys. In our findings, we characterized the different 

stories youth and their caregivers told us when probed about different dimensions of their kidney 

transplant experiences. We found that using Dunbar et al’s Kidney Identity framework (Chapter 

3) to inform our interview guides helped our participants to reflect and tell us stories about their 

transplant experiences. Youth in the age ranges we worked with are not always the most forthright 

in speaking about their experiences, but using the framework helped to ground them at a high-

level in the interview topics as well as be more open about their experiences. In the following 

sections, we will discuss how our findings can inform the design of a kidney journey tool to support 

the collection of kidney transplant journeys. We demonstrate how designing to capture kidney 

transplant stories may help youth patients, their caregivers, and their clinicians collaborate to 

identify barriers, support reflection, and promote self-efficacy for youth kidney transplant patients. 

4.3.1 Supporting Reflection 

Youth kidney transplant patients, caregivers, and clinicians regularly reflect on youth patients’ 

health records and other quantitative data to determine a youth’s health status throughout the 

transplant journey; however, their ability to contextualize what is happening during these different 

periods is lacking. After using an existing framework to successfully probe youth transplant 

patients and their caregivers about their kidney transplant experiences, our findings revealed that 

youth and caregivers have a multitude of stories to tell (e.g., stories about building self-efficacy or 

stories about accepting differences and establishing a ”new normal”). Based on these findings, we 

conclude that designing a tool to capture the stories of youth kidney transplant patients and their 

caregivers can help support stakeholders to reflect on their kidney transplant journeys. Researchers 

have explored and continue to explore how technology can play a role in encouraging reflection 
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[195–197]. Lim et al. [198] has explored the facilitation of self-reflection among individuals with 

chronic conditions and [199] has designed tools to support health and wellness reflection. 

We discovered that using the Kidney Identity framework and its five dimensions to inform 

our interview guides gave participants structure to reflect on specific aspects of their experiences, 

while still allowing them to share about a myriad of their experiences as stories. As participants 

shared their experiences for each of the “Kidney Identity” dimensions we noticed how participants, 

without prompting, discussed stories from different times of their transplant journey, including 

their past, their present, and even their future. This population of youth in particular may benefit 

from capturing “future” stories, because it can be difficult for them to understand and imagine how 

their current choices or decisions influence their future selves, such as described by Hershfield’s 

idea of future self-continuity [200–203]. Therefore, a potential kidney transplant journey tool 

should allow stakeholders to capture stories during different periods of their kidney transplant 

journey, including future stories. Future stories could capture different topics, such as youths’ 

dreams and aspirations about “when they grow up” or more mundane topics, such as successfully 

scheduling their own medical appointments or handling their prescriptions independently. 

Importantly, future stories could also capture the fear and worry patients and/or caregivers 

have about growing up with kidney disease and living with a kidney transplant. A collection of 

current and future stories allows for collaborative reflection, leading to the development of 

strategies to help youth achieve their best possible future outcomes based on their current state. 

For example, should a future story identify the youth taking a more active role in their self-

management, yet currently they still rely on their caregivers, a collaborative discussion can focus 

on concrete steps and actions which would help the youth gain more independent skills. In 

addition, if a future story captures undesirable events or fears, the team can reflect on and develop 
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prevention strategies. Therefore, a future kidney transplant journey tool to capture patients and 

caregivers written or audio recorded transplant journey stories should support self-reflection and 

promote collaboration between youth patients, caregivers, and clinicians to identify and address 

previously unrecognized barriers that interfere with their future goals and aspirations. 

4.3.2 Encouraging Self-Efficacy 

While sharing stories across stakeholders has the potential to support collaboration with others, 

interestingly, in our findings we noticed that the process of sharing their kidney transplant 

experiences actually supported their own reflection, leading to new insights about their kidney 

transplant journey and facilitated self-efficacy. As youth living with a chronic illness grow up, 

most eventually become independent and responsible for managing their health and other life 

needs [90,91,204]. This transition requires that youth engage in decision making and self-

management, a frequent topic explored by clinical, CSCW, and HCI researchers alike 

[104,105,205–208]. Decision making and self-management are two examples of skills that affect 

youth’s self-efficacy, i.e. youth’s belief in themselves to act in ways necessary to reach their goals. 

Limited self-efficacy prevents their drive to pursue future independence and autonomy. Yet, for 

many youth, it can be challenging to see their own growth and progress. Therefore, capturing 

stories over time which highlight their individual successes, especially when they have overcome 

barriers, can facilitate perceived self-efficacy, which in turn facilitates self-management [209]. 

A key challenge to self-efficacy for youth living with a chronic illness is when their 

healthcare and non-healthcare life needs conflict. It can be difficult to decipher how health and life 

needs intertwine and affect one another throughout the course of an individual’s journey. The rich 

stories describing the transplant journeys from youth and caregivers revealed many barriers 

between their healthcare and life needs and how these barriers interfered with self-efficacy. Yet, 
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the stories also demonstrated how these youth and caregivers are constantly striving to harmonize 

their life and healthcare needs and overcome barriers, but it can be difficult to identify these 

different needs and conflicts. 

As a first step, capturing stores of conflict provides an opportunity to consider all their 

healthcare and non-healthcare life needs, within the same context, and therefore provides a more 

holistic understanding of their transplant journey. To facilitate this, participants need to organize 

their stories into relevant topics, especially those which are frequently known to highlight conflict. 

In addition, we suggest that participants have the ability to tag their stories by the categories we 

identified in our findings to provide additional context. By tagging their stories with these different 

categories, youth and caregivers can more easily seek targeted opportunities for collaborative 

problem solving (i.e. overcoming fear or building confidence). Providing youth with a better 

understanding of their healthcare and life needs may help them feel more confident in 

understanding the barriers they experience between their needs, and help build self-efficacy. 

4.3.3 Visualizing Information to Augment Stories 

We found that using an existing framework to probe participants about specific parts of their 

transplant journey gave them structure to tell us rich stories about their experiences. Expanding 

upon the success of using this existing framework to probe participants about their experiences, 

Dunbar et al’s framework (Chapter 4) could also be used to capture a snapshot of their experiences 

in a different medium. Each of the dimensions resonated with participants, however, participants 

may not always have the time or energy to tell rich stories. To supplement the narrative stories of 

the transplant journey, visual features could be incorporated that capture the self-reported state of 

an individual within each of the five “Kidney Identity” dimensions. Other research has shown that 

such health visualizations can help participants understand their health outcomes [210–212]. By 
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moving a slider bar between the two tensions for each dimension (e.g. Building confidence: were 

they feeling more worried or more confident), provides another way to capture the story (Figure 

5).  

A participant could choose to capture their “Kidney Identity” slider bars either alongside 

their story or as a separate source of information on its own. The juxtaposition of the qualitative 

components of the narrative story with the quantitative elements of the visualization provides new 

opportunities for reflection, especially when compared over time. Even though stories provide in- 

valuable contextualized information into individuals’ transplant journeys, we recognize writing or 

audio recording stories can be time consuming. Giving participants the option to capture their 

dimensions in another format either alongside their stories or on their own could be a way to 

instead provide a quick snapshot of moments during their transplant journey. At an individual 

level, participants could benefit from capturing their stories, but may also benefit from quicker 

snapshots of their journey over time. The proposed health visualization expands on Dunbar et al’s 

framework (Chapter 3) by providing participants with another medium to capture information 

about their transplant journey over time, facilitating another way to help youth, caregivers, and 

their care team collaboratively identify barriers, support reflection, and promote self-efficacy for 

youth kidney transplant patients. 
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Figure 5 - This figure depicts an idea for a design feature that could be a part of a future 

Kidney Journey tool. The depicted design feature is an image of the five dimensions of Dunbar 

et al.’s Kidney Identity framework (Chapter 4) as horizontal slider bar scales. Each of the five 

slider bars are one of the five dimensions and the two sides of the slider bars are the two sides of 

the dimensions.  

 

4.3.4 Sharing Stories 

Even though our study shows numerous individual benefits to developing a tool for youth 

participants to capture their kidney transplant journey stories, we are still determining whether and 

how it may benefit participants to see or listen to other kidney transplant community members’ 

stories. In our findings, we consistently heard from both youth and their caregivers that they have 

rarely or never interacted with other youth kidney transplant patients. Individuals with chronic 

illnesses often lack interaction with others in their own chronic illness communities and thus many 

adults with chronic illnesses turn to online communities [28]. Individuals join these different types 

of online communities (e.g., social media or vlogs) for a variety of reasons including, but not 

limited to, using them as a form of support for chronic illness management or to engage with others 

who have similar experiences as their own [25,93,213–215]. Online communities provide many 
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benefits to individuals who are on them, such as being able to share stories [216], but these online 

communities typically lack structure around how information is distributed, making it difficult for 

individuals to find content they are interested in or build relevant networks of people with similar 

experiences [27,217]. Also, these online communities are usually developed with adults in mind 

and lack appropriate moderation for youth. 

Giving youth access to other transplant patients’ stories may help them feel like a part of a 

kidney transplant community, which most of these individuals lack. Capturing stories from a 

variety of transplant patients will allow individuals to view other transplant patients’ stories and 

recognize similarities or differences to their own story. Recognizing these similarities and 

differences may benefit these youth by making them feel less alone or helping them normalize 

their experiences. Since many of these youth lack the ability to interact with other youth with their 

same illness, they may not have a baseline understanding of what others go through. Accessing 

others stories may provide youth with interesting healthcare and life related information that can 

help youth normalize and compare their own experiences against others. In addition, it might help 

them identify previously unrecognized problems or challenges that they have adapted to, by 

identifying differences with other transplant recipients. Lastly, there is an opportunity to learn from 

other youth, specifically by seeing how others have approached and overcome similar barriers or 

challenges. 

Although being able to compare their experiences may be beneficial for youth, such as 

being able to normalize or learn from others experiences, it also runs the risk of the youth 

negatively comparing themselves to others and creating unrealistic expectations [218,219]. We see 

potential in allowing youth to have access to other transplant patients’ anonymous stories in a 
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future kidney transplant journey tool, but feel that this needs further exploration prior to 

implementation within a new tool. 

4.4 CONTRIBUTION 

In this chapter, I probed participants about specific aspects of their kidney transplant experiences 

to gain a deeper understanding of their transplant journeys. I found that the five dimensions of the 

Kidney Identity framework (Chapter 3) supported participants as they told rich stories about their 

transplant experiences, and more importantly, I highlight the conflicts and synergies between their 

health and non-health life needs. From these findings, I contribute empirical results in how to 

characterize youth transplant patients and caregivers transplant journey stories. I then surface new 

insights for designing tools to support youth kidney transplant patients in reflecting on their 

experiences and collaboratively identifying and communicating about health and life barriers. In 

Chapter 6, I use these new design insights to inform the design of my Kidney Journey tool. 

Chapter 5. DESIGNING MEDICATION MANAGEMENT VISUALS 

WITH YOUTH TO INFORM THE DESIGN OF A 

KIDNEY TRANSPLANT JOURNEY TOOL  

Another component that forms part of many youth’s chronic illness journeys is their medication 

management (i.e. adherence). Throughout their journey, youth work together with their caregivers 

and clinical care team to manage their medications, with the goal being for youth to manage their 

medications on their own successfully. Even though medication management has been identified 

as a key component in maintaining youth’s health, many still struggle with managing their 

medications throughout their journey, impacting their overall health and wellbeing.    
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Adherence is often thought of as a dichotomy: individuals either did or did not take their 

medications. However, this may be oversimplifying something that is much more complex and 

nuanced. When youth with chronic illnesses and their families experience barriers in managing 

their medications, it is often due to a variety of different reasons.  In this chapter, I answer the 

following question: RQ4 – Design: What are design insights for medication management 

visualizations to aid youth and caregivers in better understanding their medication management 

throughout their journey? 

I answer this question by reporting on findings from the medication management task of a 

design session (that was part of a three-part design session study) with 14 youth kidney transplant 

patients and 16 caregivers. Participants were able to interact with other members of their transplant 

community and explore different aspects of their individual kidney transplant journeys, with the 

purpose of developing meaningful design insights for medication management visuals to support 

patients in understanding their medication management. The findings in this chapter further 

emphasize harmonizing health and life needs and highlight a need for medication management 

visuals to go beyond simply capturing if youth kidney transplant patients did or did not take their 

medications. Based on these findings, I discuss how medication management visualizations should 

be designed to better reflect the complexities of medication management.  

5.1 METHODS 

5.1.1 Study Population and Recruitment  

All participants were recruited from two large transplant centers located in the United States: (1) 

Seattle Children’s Hospital (SCH) transplant center located in Seattle, WA and (2) The Johns 

Hopkins University (John Hopkins) center located in Baltimore, MD. SCH’s center is part of a 

large children’s hospital, while Johns Hopkins is part of a large hospital that treats both adult and 
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youth patients. These two centers were selected because members of the research team are 

clinicians within these centers and could assist in recruiting participants.  

I relied on my collaborators to inform individuals about the research project at Johns 

Hopkins transplant center. If an individual from Johns Hopkins was interested in participating in 

the study, they either called or emailed me to schedule a screening phone call to determine 

eligibility. The screening of the Johns Hopkins participants was completed by me and a few other 

SCH research team members. Recruitment at SCH was done via convenience sampling by 

identifying individuals who fit the eligibility criteria on a transplant clinic list (nephrology and 

transplant teams maintain a list of patients who have received a kidney transplant and are currently 

receiving care). All participants were initially contacted for recruitment either in-person at their 

clinic visit, where they were given a recruitment flyer or remotely, via a phone call or email. Initial 

recruitment via email or phone call was utilized in cases when email communication already 

occurred clinically, and a patient’s email address was already known to the study team.  

In this study I worked with youth between 10 – 21 years of age. I chose to include children 

within this range of ages because they are likely to have unique information needs that differ from 

adults. In addition, children and adolescents have higher risks for non-adherence (not taking their 

prescribed medications) after a kidney transplant compared to adults (ages 18+), and it is critical 

that they are involved in this type of research to explore potential interventions that reduce these 

risks. For this study both English and Spanish speaking participants were recruited (see Table 5), 

all Spanish speaking participants were recruited from SCH’s transplant center. To assist 

recruitment with the Spanish speaking population, the research team and I partnered with the SCH 

research institute’s clinical integration hub [220]. A member of their office helped with translation 

and interpretation services during both recruitment and study visits with these participants. 
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Participants completed the same study procedures, however, everything was translated and 

conducted in Spanish (see ; Figure C2 for an example of a translated recruitment flyer). Potential 

participants without internet access were excluded because having an active internet connection 

was required to participate in the study. All study procedures were approved by Seattle Children 

Hospital, Johns Hopkins, and University of Washington’s Institutional Review Boards.  

 

Table 5 - Study 3 Youth Transplant Patient and Caregiver Demographics 

(not all participants reported their demographic data) 

 
Characteristic Value 
Total Number of Participants – n (%) 
              Transplant Participants  
              Caregivers 

 
14 (46.7%) 
16 (53.3%) 

Age in Years – median (range) 
 Transplant Participants (n = 12) 
 Caregivers (n = 14) 

 
15 (10 – 21) 
49 (29 – 68) 

Gender – n (%) 
 Transplant Participants  
  Man/Boy 
  Woman/Girl 
 Caregivers (n = 16) 
  Man/Boy 
  Woman/Girl 

 
 
8 (61.5%) 
5 (38.5%) 
 
1 (0.06%) 
15 (93.8%) 

Race (participants could select more than one) 
 Transplant Participants  
  White 
  American Indian or Alaskan Native 
  Black or African American  
  Chinese  
  Vietnamese  
  Some other race 
 Caregivers 
  White 
  American Indian or Alaskan Native  
  Chinese  
  Vietnamese  
  Some other race 

 
 
6 
1 
1 
1 
1 
3 
 
9 
1 
1 
1 
4 
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Ethnicity (participants could select more than one) 
 Transplant Participants  
  Not of Hispanic, Latino, or Spanish origin 
  Mexican, Mexican American, Chicano  
  Decline to state 
 Caregivers  
  Not of Hispanic, Latino, or Spanish origin 
  Mexican, Mexican American, Chicano  

 
 
8 
4 
1 
 
11 
5 

First Transplant (n = 13) 11 (84.6%) 
Patients requiring dialysis prior to transplant (n = 13) 11 (84.6%) 
Family History of Kidney Disease 3 (23.1%) 
Knows Someone Who Had a Kidney Transplant (n = 
13) 

5 (38.5%) 

Donor Type (n = 13) 
 Living  
 Deceased  

 
4 (30.8%) 
9 (69.2%) 

 

5.1.2 Study Procedures 

At least one parent or caregiver gave consent to participate in the study and assent was 

received from all youth participants. All procedures completed in this study represented activities 

that patients would likely encounter through activities in their daily life or experience through 

standard of care. To equip participants for their design session, I emailed them a design session 

agenda and mailed them a physical design session toolkit (see Appendix C; Figure C1) before their 

session.  Design toolkits included the following materials: hardcopies of task cards, a hardcopy of 

the design session agenda, colored markers, hardcopies of example visualizations, additional 

drawing/writing paper for tasks, and emoji stickers (see Appendix C; Figure C1). I, along with one 

or two other members of the research team, facilitated each design session. The role of the research 

team during these sessions included: hosting the Zoom room, explaining activities, moving 

participants in and out of breakout rooms, observing design sessions, and asking clarifying 

questions when needed. I and other members of the research team did not join group conversations, 
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unless we were specifically asked a question by the participants or if the dialogue became flat and 

we thought it was necessary to probe the group to keep the conversation moving.  

All participants completed a 90-minute-long design session where they participated in a 

series of structured tasks with allotted break times (see Appendix C; Figure C1 for design session 

agenda given to participants). Caregivers and youth started their design sessions in the same room, 

but for most of their design session they completed their series of tasks in breakout rooms with 

only youth or caregivers (there were ~3 to 5 youth or caregivers in each breakout room). At the 

workshop's end, all participants returned to the main breakout room to present their final group 

drawings, followed by instructions on what they needed to return from their design toolkits. All 

youth and caregiver participants received a US $25 Amazon e-gift card for completing the 90-

minute design session and were able to keep materials from the design toolkit such as markers, 

stickers, and papers.  

Medication Adherence Task 

This study was originally a three-part design session study, however, for the purpose of this 

dissertation I will only be describing procedures and reporting on findings from the medication 

management task of one of the design sessions. The medication management task had three parts 

to it, requiring participants to do the following: (1) find and discuss objects, (2) an individual 

drawing, and (3) a group drawing (see Appendix C - Research Team Protocol Outline for 

Medication Adherence Task). For this task participants used the following materials from their 

toolkits: a notecard with their task prompts (see Appendix C, Figure C3), example visuals, multiple 

blank pages for their drawings, and their markers/stickers.  

First, I read a verbal prompt, asking participants to find two objects in their household: (1) 

an item that represents something that helps them be successful in taking their medications and (2) 
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an item that represents something that gets in the way of taking their medications (see Appendix 

C - Research Team Protocol Outline for Medication Adherence Task). I set a screen timer and told 

participants they had three minutes to find their two objects. After participants found their objects, 

I instructed them on the second part of their task, asking them to create two individual drawings 

using their objects for reference/inspiration in a 10-minute period. Lastly, for the final part of the 

task I asked participants to present their individual drawings to one another and then create a final 

group drawing, pulling inspiration from each of their individual drawings. Participants were given 

15 minutes to complete their group drawings. At the end of this task all breakout room groups 

(youth and caregiver break out groups) returned to the main zoom room to present and describe 

their group medication management drawings to each other. 

5.1.3 Analysis 

All design sessions were audio and video recorded via Zoom [162] and transcribed for analysis 

using Rev, a transcription service [221].  I used a qualitative, thematic approach to analyze the de-

identified design session transcripts and medication management task drawings in MAXQDA and 

MAXQDA Team Cloud (v.22.7.0 for Mac). I analyzed and guided the analysis process with three 

other members of the research team. Our analysis took part in four iterative rounds; for the first 

round of analysis I and the research team independently analyzed and coded one design session 

transcript. We then met after the first round of independent analysis to discuss emergent codes. 

After the initial round of analysis, we then completed three more rounds of analysis across one 

month, meeting in between rounds of independent analysis to discuss new emerging codes, 

categorize codes based on their meanings, and resolve any analytical discrepancies or 

interpretations. In total, eight design session transcripts were analyzed (four youth and four 
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caregiver groups). After analyzing all eight transcripts, the research team and I met three additional 

times to cluster and develop themes based on our codes. 

5.2 RESULTS 

Findings from these design sessions explore visuals created by youth transplant patients and their 

caregivers about their medication management throughout their journey. I identified several high-

level categories that participants discussed and drew about in their medication adherence 

individual and group task drawings, four primary thematic categories for supporting their 

medication adherence and two for barriers to medication adherence. The four categories for 

supporting medication adherence included: (1) Technology, (2) Community, (3) Food, and (4) 

Planning & Communication. The two categories for barriers to medication adherence included: 

(1) Technology and (2) Life Distractions. Quotes and drawings from English speaking youth 

transplant patients are identified by Y# and their primary caregiver as C#; YS# or CS# are used 

for Spanish speaking participants. 

5.2.1 Individual Drawings about Medication Management  

Using their objects as inspiration, caregivers and youth alike created individual drawings about 

what has helped them succeed in taking their medications and what has gotten in the way. 

Participants were not required to directly include their objects as visual images, but most 

participants chose to incorporate their objects into their drawings and integrated additional visuals 

or text within their drawings as well. Participants’ visuals within their individual and group 

drawings aligned with our identified thematic categories and their explanations of their drawings 

gave us additional insight into their medication management. Interestingly, participants’ drawings 
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and explanations brought to the forefront once again the need for harmonizing youth’s health and 

life needs, a similar thread identified in Chapters three and four of this dissertation.  

 We had several groups of youth complete this medication adherence task and they ranged 

in age between 11 – 21. We attempted to keep similar ages of participants together and our 

youngest group of participants were between the ages of 11 to 13. Several of our youngest youth 

participants had individual drawings that highlighted only one support or barrier, such as Y7 whose 

explanation and drawing fell under the support category of Food:  

 

 

“So, I guess any type of food, like granola bars or 
whatever. Well, this is a nut bar, but any food. I 
like to eat it after my meds not with my meds 
because I don't really think I need to take my 
meds with anything. I just ignore the horrible taste 
and just take it up without anything.” - Y7 (age 12)  

 

A few of the youth and caregiver participants from the younger design group discussed how they 

used food as a tool to support them in taking their medications successfully. It is not uncommon 

for youth with chronic illnesses to experience frustrations with having to take daily medications. 

Youth in this younger age range (11 – 13) are usually just starting to work on their medication 

self-management alongside their caregivers and clinical care team. Even though they were at the 

beginning stages of working on their self-management, the younger youth participants in our study 

were each able to identify things that either helped or got in the way of taking their medications. 

As youth transition towards self-management throughout their journey, and especially at the 

beginning stages of self-management, they may benefit from visuals that are designed to support 

them in identifying patterns of success or challenges in taking their medications.  
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Unlike the youngest youth groups individual drawings, the older youth groups and 

caregivers’ drawings often contained more than one type of support or barrier to medication 

management, emphasizing that not one specific thing (e.g., technology, food, community, etc.) 

contributes to youth’s successes or struggles in managing their medications. For example, C9’s 

drawing and explanation included the support categories of technology, community, and planning 

& communication:  

 

 

“I put a cell phone with the alarm going off, take my 
pills. I have one and Y9 has once so both of our phones 
make noise. And then the other item is us talking, the 
family, the grandma calling, she texts me, "Did you 
guys take the pills you got? Did you bring the pills? 
You're going to a basketball game today. Did you 
remember them?" So, it's other people helping us to 
remember too, that care about Y9 and love our family, 
that friends and mostly grandma. And then that pill 
box.”- C9  

 

In their individual drawing and explanation, C9 discusses three things that all contribute to helping 

Y9 be successful in managing their medications: alarms on both of their phones, their family 

members reminding them to take their pills when out of the house, and Y09’s pill box. C9’s 

drawing and explanation highlight the complexities of managing Y9’s medications during this 

stage of their life. Throughout different stages of their journey youth will experience different 

barriers and will need to shift their supports to be successful in managing their medications. 

Understanding their barriers and supports overtime can help them to develop medication 

management goals and routines as well as discuss any changes that need to be made as shifts occur.   

Similarly, Y16’s individual support drawing (older youth group, ages of 15 - 19) included 

more than one type of support category:  
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“So, for helpful, I feel like my medicine thing. And then this 
is one of the little portable ones that you just take with you. 
And then also my watch is helpful at school because I'm 
not allowed to have my phone. So having a watch is helpful, 
so I have an alarm. Also, my friends remind me. It's kind of 
weird, but anyways.” - Y10 (age 16) 

Y16 identified several supports, such as her watch as well as her pill boxes (one for at home and a 

portable one). Y16’s description of her drawing underscores the added layers of planning and 

considerations that she takes daily to manage her medications. In addition, Y16 also mentions how 

her friends support her in remembering to take her medications, even though she finds it “weird” 

that they help remind her. Although Y16 mentions the positive support she can receive from 

friends, she also states how spending time with friends can be a barrier in managing her 

medications. In her second drawing, Y16 emphasizes how spending time with her friends outside 

of her house has caused her to forget her medications: 

 

 

“…And then for not helpful, it's me out with my friends 
and then it's 8:30, and then I'm like, Oh my God, it's at my 
house. And then also sometimes I just sleep through my 
alarm on the weekends" - Y10 (age 16)   

 

Y16’s individual drawings and descriptions not only highlight the additional considerations she 

has in taking daily medications, but also underscores the challenges she experiences when trying 

to harmonize her health and life needs. Designing medication management visuals to highlight the 

challenges that youth experience in harmonizing their medication management and life needs may 
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help youth participants and their care team to identify where these needs conflict and then work 

together to find solutions.  

Part of successfully transitioning to young adulthood with a chronic illness is learning how 

to minimize conflicts between managing one’s health and life. We had several caregiver 

participants who expressed worries about their child finding the right balance as they get older, 

such as C6:  

 

“But something that I worry about is in the 
future and he's hanging out with his friends. 
He is more focused on being social rather 
than his own health...I just know that would 
make us very worried. It would make us sad to 
even think of our son not taking care of himself 
when he's on his own or if he's out with his 
friends.” (C6) 

Other caregivers expressed similar worries about their child balancing their life and health needs 

as they get older. When prompted to draw about the supports and barriers towards taking their 

medication management, we consistently found that both youth and caregivers alike created 

visuals that tied together their medication adherence and their life. An essential part of supporting 

youth kidney transplant patients as they transition towards self-management is to help them 

understand the nuanced complications they may experience when managing their medications. 

Thus, designing medication management visuals that go beyond simply tracking if a youth patient 

did or did not take their medications, and instead highlight the nuances of their medication 

management experiences, may support patients to identify patterns or discover solutions by 

highlighting conflicting needs.  
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5.2.2 Group Drawings about Medication Management  

Participants selected one of two directions that their group drawings could go in: (a) doing well 

with taking their medications or (b) not doing well with taking their medications. After the group 

chose the direction of their drawing, they then collaborated to make their drawing, pulling 

inspiration from their individual drawings. We had a total of 4 caregiver group drawings and 4 

youth group drawings, across design sessions.   

 As youth with chronic illnesses transition from adolescence to young adulthood, the goal 

of many caregivers is to help them become more independent in managing their health needs. 

However, different barriers, including abstract barriers, such as “life distractions” may cause 

AYAs to struggle taking their medications on time or at all. Both caregiver and youth participants 

described one of the main barriers to their adherence as “life” distractions. This abstract concept 

of “life” distractions emphasizes the difficulties youth and their families can experience when 

trying to harmonize their health and life needs throughout their journey. Several youth and 

caregiver groups chose to focus their group drawings on not doing well with taking their 

medications.  C5, C8, C9, and C10 (caregivers of the older youth group) drew a calendar that 

shows the many types of “life” barriers that contribute to their child not doing well at taking their 

medications:  

 

“We decided that for all of us, it was 
unanimous that it was things that keep you 
away from your home, where your pills are. 
So, it's life. So, we did a calendar of a month, 
and just all these activities that are happening 
every single day, that distract you and keep you 
away from a routine. So things like: playing 
basketball or tennis, or going to a concert or 
going to the beach or riding your bike or going 
to dinner, hanging out with family, friends, 
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 sleepover, all these things, going for lab work” 
– C10  
 

This consistent theme of “life” distractions was seen across participants’ individual and group 

drawings. The youngest youth group chose to focus on doing well with taking their medications 

and incorporated images inspired from each of their individual drawings:  

 

 

“So, the candy cane and the pizza has to do with 
food, because that helps me take my meds. This is 
supposed to be kidneys. I knew they're shaped like 
a bean, but I took the curve part too seriously. Then 
there is a syringe with the meds. There's a meds 
container and an alarm on a phone, for when you 
take your meds. And parents to help to remind you. 
And then I put some different numbers. So, eight 
or nine is when you only have about very little 
distractions in your life, to keep you from taking 
your meds. Six is kind of the average, I believe. 
Because you might have at least four, you'll 
probably have at least four distractions. And 5.5 
is pretty much if there are many distractions and 
you can't get it done very well, but you can still 
do it eventually.” – P7 (age 12) 
 

 
In this drawing the youth group used several visuals and numbers to represent what helps them be 

successful in taking their medications. Their visuals aligned with a few of our thematic categories: 

food, technology, and community. This group collaboratively decided that when a youth is doing 

well with taking their medications the average number of “distractions” is 4 and if a patient has 

fewer distractions as well as more supports that number will increase to 8 or 9. Even though their 

drawing was about being successful taking their medications this youth group still chose to 

highlight their “distractions” in conjunction with their supports, illustrating that from their 
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perspective to be successful in managing their medications they need to lean on their supports and 

minimize their barriers or “distractions”. This drawing additionally emphasizes the notion that 

youth will often have to deal with barriers or “distractions” and that is part of life, but designing 

visuals to support working towards a “higher” number can help youth to understand their current 

state of medication management and the importance of working towards a better balance between 

their needs.  

 The youth Spanish speaking group created a unique visual analogy design. Their visual 

analogy was of a phone battery. The analogy being if they don’t take their medications on time 

and keep their phone charged their phone (i.e. taking their medications consistently) then it will 

become drained and not have power, affecting their kidney health. YS2 and YS3 collaboratively 

decided together what their design should be and what it means to them: 

 

 

YS2: Something that makes you strong, something 
where you feel strong and that you can handle 
everything, like that.  
 
YS3: You think of it like charging your phone 
when you connect it to the charger. 
 
YS2: Yeah like that, something like that.  
 
YS3: Okay 
 
YS2: And if you don’t charge that phone, you’re 
not going to have power, the phone is not going 
to have power…Something that keeps you 
focused on taking your medications.  

 

YS3 further explained their visual analogy stating, “Yeah, it's a phone charging. And it's at a 100%. 

When we take our medicine on time…It means. Being everything. Protected. Keeping the kidney 

protected. And without our medicine, it's. Like cutting off not connecting the cable…It's connected 
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to the reminders that we put on.” This youth pair drew a successful visual analogy, illustrating the 

need for youth to take their medications consistently to keep their adherence battery charged. 

Adherence, even though seemingly simple, has many things that can impact if youth are successful 

in adhering to their medication management, as seen in many of the youth and caregiver’s 

individual and group drawings above. It can be difficult for patients, especially youth, to 

understand and visualize nuanced concepts such as adherence. Therefore, designing visualizations 

that incorporate more relatable and relevant visual elements and information may help patients and 

their families to understand what helps them take their medications, as well as what gets in the 

way of taking their medications successfully. 

5.3 DISCUSSION - DESIGNING MEDICATION MANAGEMENT VISUALIZATIONS TO 

SUPPORT YOUTH IN IDENTIFYING ACTIONABLE INSIGHTS  

In the results, I present medication management drawings from four groups of pediatric kidney 

transplant patients and their caregivers. From these results, I will discuss how the findings can 

inform the design of a medication management visualization to be incorporated in a kidney 

transplant journey tool. Medication management visualizations should be designed to better reflect 

the complexities of medication management, so that they can help provide more nuanced 

information about youth’s needs and help youth to identify actionable insights throughout their 

journey.  

Adhering to taking medications is a complicated issue for Adolescents and Young Adults 

(AYAs) with chronic illnesses [35,65,70,181,222,223]. It is essential for youth who have kidney 

transplants to adhere to their post-transplant medications, however, adherence struggles continue 

to be a major cause for kidney rejection for these youth [65,83,222,223]. Even though researchers 

have explored different behavioral, psychosocial, and technological interventions [224–230] to 
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support youth with chronic illnesses, AYAs continue to struggle with medication adherence, and 

there is still a need to develop and design new solutions to support youth adherence. Building off 

the extensive work to support youth in their medication management, our results show that 

adherence isn’t just as simple as taking your medicine or not, but rather supporting youth in 

understanding what helps them successfully take their medications or what gets in the way of their 

success.   

Health visualizations have been used to help simplify large amounts of health data to 

support clinicians in understanding complex health information [231]. Moving beyond supporting 

clinicians, in more recent years there has been a shift in designing health visualizations to support 

patients in understanding their complex health data [232–235]. However, even with this increased 

focus on designing health visualizations to support patients, there are still gaps to be explored in 

designing health visualizations to support youth patients and their families. When designing 

medication adherence visualizations to support youth transplant patients successfully take their 

medications as prescribed and keep their kidney healthy, we need to move beyond just asking, “did 

you take your medicine or not?”  

To support youth in understanding what helps them take their medications and what gets 

in the way of taking their medications successfully may require a more non-traditional visual 

approach, such as a visual analogy. Visual analogies utilize visual images as an analogy to convey 

complex information [236]. Non-traditional forms of visualizations, like analogies, may be a way 

to help youth patients understand seemingly simple but often complex information, such as 

successful medication adherence in a more novel and potentially more actionable way [234,237]. 

Our findings support this more graphic/visual form of presenting health information to 

participants.  
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 Two of our youth participants (YS2, YS3) created a unique and interesting visual analogy 

that I believe has the potential to help other youth transplant patients and caregivers better 

understand their adherence successes and challenges throughout their journeys. The visual analogy 

created by these youth participants was of a phone battery. The analogy being if youth don’t take 

their medications on time and charge their “adherence battery” than it will not have power and 

become drained. This battery visual analogy has the potential to be an approachable and youth 

friendly design.  

 The analogy itself is approachable to youth because even though not all youth have their 

own smart devices, many of them still interact with smart devices daily in their schools or at home 

[238,239]. Expanding upon the analogy, most devices need to be charged daily (i.e. taking their 

medications), supporting the idea that their adherence battery will need to be sustainably charged 

overtime. Furthermore, designing ways to help youth better understand what exactly supports or 

gets in the way of them managing their medications successfully could be incorporated. Based on 

our findings, I suggest incorporating a way for youth to add what “charges” (things that help them 

take their medications successfully) or “drains” (things that get in the way of taking their 

medications) their adherence batteries, thus supporting patients in reflecting on what supports or 

challenges them in managing their medications successfully (see Figure 6). This visual analogy 

has the potential to help participants reflect on the nuances that affect their medication 

management, such as if they have conflicting health and life needs.  
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Figure 6 - Design feature incorporated in the My Kidney TREK technology probe (Chapter 

6) inspired by findings from Chapter 5. 

 

5.4 CONTRIBUTION  

In this chapter, I add to and reinforce findings from existing literature on youth kidney transplant 

patients’ struggles and successes of medication management throughout their transplant journey. 

In the results, I explore medication management drawings created by youth kidney transplant 

patients and their caregivers. Based on the results, I then discuss how medication management 

visualizations should be designed to better reflect the medication management complexities youth 

experience throughout their journeys. I provide design insights on how medication management 

visualizations can support youth in understanding their medication management nuances and 

identifying actionable insights throughout their journey.  
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Chapter 6. PILOTING THE MY KIDNEY TREK TECHNOLOGY 

PROBE WITH YOUTH TRANSPLANT 

PATIENTS AND CAREGIVERS 

In this chapter, I report on the initial exploration of the My Kidney TREK (Thinking, Reflecting, 

and Empowering Kidney Transplants Patients) technology probe [240–243]. Technology probes 

can be described as technological artifacts used in real-world contexts to reflect on the probe's 

impact and inspire ideas for new technologies [243]. The My Kidney TREK technology probe was 

designed to capture youth kidney transplant patients and their caregivers’ kidney transplant 

journeys via three components: My Kidney Function, My Kidney Adherence (Chapter 5), and My 

Kidney Journey Stories (KJS) (Chapter 3 and Chapter 4). I answer the following research questions 

in this chapter: RQ5 - Empirical: How did using the My Kidney TREK technology probe impact 

youth kidney transplant patients’ and caregivers’ overall reflections on their transplant journeys? 

and RQ6 – Design: What are kidney transplant patients' and caregivers' perceptions of the My 

Kidney TREK Kidney Journey Stories component and design recommendations for future 

iterations? 

I answer these questions by presenting findings from a study with 13 youth kidney 

transplant patients and 10 caregivers to assess the design and impact of the My Kidney TREK 

technology probe. In the following sections, I describe the study design and report on participants’ 

reflections about their journeys after interacting with the technology probe and their impressions 

about the KJS component. There were many types of data collected from this study, but for the 

purposes of this dissertation, I am only going to be reporting on findings from the exit interviews 

since this data gives the most straightforward understanding of participants' assessment and the 

impact of the technology probe.  
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6.1 METHODS 

6.1.1 Study Population and Recruitment  

All participants were recruited from Seattle Children’s Hospital Transplant Center, part of a large 

children’s hospital in Seattle, WA. I had access to participants because several research team 

members are clinicians at Seattle Children’s Transplant Center. Participants were recruited via 

convenience sampling by identifying individuals who fit the inclusion criteria and were scheduled 

for an upcoming transplant clinic visit. Participants were initially identified by me or a Seattle 

Children’s Hospital research coordinator and then presented to Dr. Pollack (a member of the 

research team) during our weekly meetings to confirm the eligibility of each of the candidates. If 

there was uncertainty from Dr. Pollack about a potential participant, we reached out directly to the 

participant’s primary nephrologist to confirm eligibility for recruitment. All participants were 

contacted for recruitment in person at the transplant clinic, via phone call, patient portal, or email. 

I recruited 23 total participants, including 13 youth who have had a kidney transplant and 10 

caregivers (see Table 6).  

Youth participants (n=13) ranged in age between 12 - 21 years (median age = 16). More 

specifically, between the ages of 12 - 14, we had (n = 5) participants; between 15 - 17, we had (n 

= 5); and between 18 – 21, we had (n = 3) (see Table 6). Youth participants (n=13) identified with 

the following genders: Man/Boy (n = 6), Woman/Girl (n = 5), Gender Fluid (n=1), and Nonbinary 

(n = 1), while our caregiver participants (n = 10, 2 participants did not report their ages) ranged 

between the ages of 36 – 56 (median age = 46) and identified with the following genders: Woman 

(n = 9) and Man (n = 1) (see Table 6). In this chapter, participants of all age ranges may be 

addressed as youth to keep wording consistent throughout. 
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Table 6 - Study 4 Youth Transplant Patient and Caregiver Demographics 

 
Characteristic Value 
Total Number of Participants (n=%) 
              Transplant Participants  
              Caregivers 

 
13 (56.5%) 
10 (43.5%) 

Age in Years – median (range) 
 Transplant Participants (n = 13) 
 Caregivers (n = 10) 

 
16 (12 – 21) 
46 (36 - 56) 

Gender – n (%) 
 Transplant Participants  
  Man/Boy 
  Woman/Girl 
                           Gender Fluid 
                           Nonbinary 
 Caregivers (n = 10) 
  Man/Boy 
  Woman/Girl 

 
 
6 (46.2%) 
5 (38.5%) 
1 (0.07%) 
1 (0.07%) 
1 (0.06%) 
1 (10%) 
9 (90%) 

Race (participants could select more than one) 
 Transplant Participants  
  White 
  Black or African American  
  Asian   
  Some other race 
 Caregivers 
  White  
  Asian  
  Some other race 

 
 
8 
2 
3 
1 
 
6 
3 
1 

Ethnicity (participants could select more than one) 
 Transplant Participants  
  Not of Hispanic, Latino, or Spanish origin 
  Mexican, Mexican American, Chicano  
 Caregivers  
  Not of Hispanic, Latino, or Spanish origin 
  Mexican, Mexican American, Chicano  

 
 
12 
1 
 
9 
1 

First Transplant (n = 13) 13 (100%) 
Patients requiring dialysis prior to transplant (n = 13) 10 (76.9%) 
Years Since Transplant - median (range) 5  
Knows Someone Who Had a Kidney Transplant (n = 13) 3 (23.1%) 
Donor Type (n = 13) 
 Living  
 Deceased  

 
5 (38.5%) 
8 (61.5%) 
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6.1.2 Study Procedures 

This study was intended to take youth participants and caregivers one month to complete (see 

Figure 7). In this study we had several points of data collection, such as the initial interviews, 

surveys, interaction with the technology probe & workbook, and an exit interview (see Figure 7). 

Even though we had several points of data collection for this study, in this dissertation I will only 

be providing information for the following: the My Kidney TREK probe, the Kidney Journey 

Stories component of the My Kidney TREK probe, the Story Survey, and the Exit Interviews. I 

am only providing details for these because the primary focus of this dissertation chapter is on the 

Kidney Journey Stories component of the probe and the analysis of the exit interview data. I will 

only be analyzing and reporting on data from the exit interview of the study, since this data set 

gives the most straightforward understanding of participants' assessment and the impact of the 

technology probe. If you would like more information about other parts of the study procedures, 

please see Appendix D.  

Due to the length and having multiple points of data collection, we did run into several 

factors that contributed to participants needing additional time to complete the study, which 

included: difficulties scheduling interviews, needing additional time to complete study tasks, 

unexpected health issues/sicknesses, holiday breaks/vacations getting in the way, loss of access to 

technology, and forgetting to do certain tasks. For information about youth participants' consent 

and assent, please see Appendix D.  Youth participants were compensated with a total of $145 of 

digital eGift Cards, and caregivers were compensated a total of $130 of digital eGift Cards. All 

study procedures were approved by the Seattle Children’s Hospital Institutional Review Board and 

the University of Washington’s Institutional Review Board. I will provide descriptions for the 
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following below: the My Kidney TREK probe, the Kidney Journey Stories component of the 

probe, the Story Survey, and the Exit Interviews. 

 

 
 

Figure 7 - Study 4 High Level Study Timeline 

 

My Kidney TREK Technology Probe  

The My Kidney TREK tech probe featured three main components: My Adherence Component 

(taking medication on time) (design informed by Chapter 5), My Kidney Function component 

(design informed by prior work not included in this dissertation), and My Kidney Journey Stories 

(KJS) component (design informed by Chapters 3 and 4) (see Figure 8 for images of each 

components landing page). Each of the components was personalized with data provided by 
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participants during the early stages of the study: Story Surveys, Adherence Surveys, and Kidney 

Function lab results (which were pulled from their EHR). The overall probe functioned as a low-

fidelity technology probe where participants were able to see their personal data that we input into 

the probe and use interactions to navigate the probe, but they were unable to input any new 

information into the prototype. Each of the three components of this technology probe were chosen 

because they are essential to youth’s kidney transplant journeys. Individually, the elements provide 

important information about different aspects of their transplant journey, ranging from their kidney 

function (health-driven) to their Kidney Journey Stories (tying together components of their health 

and life needs). In culmination together, these elements can help support youth to benchmark their 

personal transplant experiences and create a more holistic picture of their journeys. Even though I 

helped design and create each of the components for the technology probe, I will go into more 

detail specifically about the Kidney Journey Stories (KJS) component since this is the primary 

component my dissertation is focused on.   
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Figure 8 - (A) My Kidney TREK homepage with buttons to each of the three components 

landing pages, (B) Kidney Journey Story component timeline landing page, (C) Kidney Function 

component timeline landing page, and (D) Adherence component timeline landing page. 

 
 
Kidney Journey Stories Component  
 
The KJS component was designed to provide youth kidney transplant patients with a 

comprehensive view of their kidney transplant journeys via stories. The KJS component allowed 

participants to view their past, present, and future stories that we gathered from them in the story 

survey. From the story survey we personalized this component of the technology probe with the 

following data: their photos, their written stories, Kidney Identity (KI) Slider bar visual, and their 

story categories (see Figure 10). The KJS component, like all the components, contained the 

following types of pages for participants to view: a landing page displayed as a timeline, individual 

pages with detailed information for that component, and a help/information page for that 

component (see Figure 9 for examples of different KJS pages).  

On the landing page participants can view a snapshot of each of their stories on the timeline. 

These snapshots were designed to include the following personalized data: their photos, a Kidney 

Identity (KI) Slider bar visual, and their story titles (see Figure 10). The Kidney Journey Timeline 

allows participants to have a quick snapshot of all their personal stories in one place and, at a high-

level, reflect on their journey over time. To look at more details about each of their personal stories 

participants were able to select which story they wanted to navigate to via the timeline and go to 

each one individually. The individual story pages were designed to include the following 

personalized data: their photos, their written stories, their story titles, a Kidney Identity (KI) Slider 

bar visual, and their story categories (see Figure 10). Participants were able to navigate between 

the individual story pages to compare their stories over time. Lastly, the KJS component contained 
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a definitions page (see Figure 9). This page includes the definitions of the five dimensions that 

make up the kidney transplant journey framework. The KJS component was designed to provide 

youth kidney transplant patients with a comprehensive view of their kidney transplant journeys 

via stories.  

 

Figure 9 - KJS component of the My Kidney TREK technology probe. (A) Is the KJS 

timeline landing page, (B) individual personalized story page, and (C) Kidney Identity 

Definitions for the Kidney Identity visual. 
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Figure 10 - KJS Component Individual Story Page, which contains the following 

personalized information from participants’ story survey: photo, written story, kidney identity 

figure, story categories. In addition, it includes other forms of personalization, such as their 

avatar, username, and story title.  

 
Story Surveys – Used to Personalize KJS Component  

After completing the initial Interview, youth and caregiver participants were sent a RedCap [187] 

link to the Story Surveys via email or text. Youth and caregiver participants were given their own 

separate survey links. All participants were given one week to complete the story surveys, but 

many participants ended up needing additional time to complete their surveys because they either 

forgot to start the survey or wanted more time to complete the survey. Participants were contacted 

halfway through the first week and the day before the second week via email or text to complete 

their Story Surveys if they had not completed all sections of it. Youth and caregiver participants 

were compensated with a $25 gift card sent to them via email after completing their story surveys.  
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Participants’ story surveys were used to personalize the Kidney Journey Stories component 

of the My Kidney TREK probe. In the story surveys, youth and caregivers were asked to provide 

three stories: one story from the past (around the time of their or their child's transplant), one story 

from the present (from the past week of their life), and one story from the future (envisioning a 

time when they or their child are independent). I chose to collect stories from different periods of 

participants’ transplant journeys to give youth and caregivers the opportunity to be able to reflect 

on experiences throughout their journey, including the future. In the story survey, we collected the 

following types of data: photos, free text or recorded audio, slider scale data, and tagged data. I 

chose to have participants capture each of the different types of story data (text, photos, etc.) in the 

following order:   

1. Get Inspired: Find a photo that matches the prompt for the given period (e.g., Past Story 

– find a photo from around the time that they had their kidney transplant to inspire their 

written story) (Chapter 3)  

2. Upload the Photo  

3. Tell a Story: Write or audio record their story inspired by their photo (Chapter 4) 

4. Reflect: Answer a few questions for the given period in the form of a slider scale that 

represents the Kidney Identity framework (Chapter 3 and Chapter 4)  

5. Categorize: Select categories that describe their story (Chapter 4)  

 

For examples of what a participant would see for one of the three-story sections from the 

survey, see Appendix D; Figure D1. All story survey data was then used to personalize youth and 

caregiver’s individual My Kidney Journey Stories (KJS) component of their technology probes 

(see Figures 9 and 10). Each of the different types of data gathered in participants’ story surveys: 
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photos, written stories, Kidney Identity Slider bars, and story categories are all valuable types of 

information on their own, but when put together in the My Kidney Journey Stories component, 

could support youth and their caregivers in reflecting on their journeys.  

Immediately after completing their story survey participants were prompted to complete a 

short ~ 5-minute feedback survey about the story survey. The story feedback survey only consisted 

of five questions, which focused on understanding how difficult the survey was for them to 

complete and what components of the survey they found interesting or useful. I will not be 

reporting on the story survey feedback findings in this dissertation. 

 

Exit Interview  

After interacting with their personalized My Kidney TREK technology probes for one-week 

participants then completed a final exit interview. Participants’ final exit interviews were 

conducted virtually via zoom, lasted between 45 – 60 minutes in length, and were audio & video 

recorded. Youth participants and caregivers had separate interviews, unless they requested for the 

caregiver to be present during the interview (only one youth and caregiver requested to have 

interviews at the same time). The semi-structured interviews consisted mainly of open-ended 

questions and were divided into two main sections of questions: (1) questions about the overall 

concepts of the My Kidney TREK tech probe and getting participants’ feedback on the tech probe 

and (2) a hypothetical scenario about a future version of the app (see Appendix D for an example 

of the interview guide). The purpose of the exit interview was to: (a) understand participants’ 

impressions of the design of the My Kidney TREK and each of its individual components and (b) 

understand the impact of the My Kidney TREK on participants’ reflection of their journeys.  

Several sections of the exit interview guide had questions that were developed to help us 

understand participants’ impressions of the technology probe and the KJS component. Since the 
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KJS component is the primary component of focus for this dissertation, below I have highlighted 

the specific questions asked in the KJS section of the exit interview (see Appendix D for an 

example of the complete interview guide):  

• What parts of the kidney journey stories component did you like and dislike?  

• Did the kidney journey stories component help you to see any growth or change for 

yourself? What?  

• Did the kidney journey stories component help you to identify any success or barriers to 

help keep your kidney healthy? What?  

• Did you find more value in the process of writing your kidney journey stories or reading 

and reflecting on your kidney journey stories in the My Kidney TREK app, or both?  

• If you were to redesign the kidney journey stories, which elements would you include or 

not include:  

o stories,  

o photos,  

o five-dimension sliders,  

o story categories  

o would you want to add something new?  

6.1.3 Analysis 

There are many valuable data sources from this study, but for this dissertation, I have chosen to 

focus my analysis on the exit interview data. The exit interview provides the most cohesive data 

to assess the design and understand the impact of the My Kidney TREK technology probe as a 

whole and for each of its individual components. For the analysis of this data source, several other 

members of the research team and I conducted a qualitative analysis of 13 youth and 10 caregiver 
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exit interviews. All exit interviews were audio recorded and transcribed for analysis in MAXQDA 

24 (a qualitative analysis software). This data was analyzed in two phases: Phase 1 – thematic 

analysis and Phase 2 – affinity diagramming.  

 

Phase 1 – Thematic Analysis of Transcripts  

Before analysis with the research team began, Dr. Ari Pollack and I met to discuss and create a 

codebook that aligned with our research questions and assessment of the My Kidney TREK 

technology probe (see Appendix D; Figure D3 for the initial deductive codebook). After the 

development of the codebook, I lead three rounds of analysis with six members of the research 

team, including myself and Dr. Pollack, using the codebook. In the first two rounds of analysis, 

two research team members were assigned the same 2-3 random transcripts (youth or caregiver) 

to deductively apply the codes from the codebook and note any potential emergent themes to be 

discussed. After the first two rounds of analysis, the six research team members met to resolve 

discrepancies amongst applied codes and discuss any emergent themes that may want to be added 

to the codebook. Some emergent codes were added to the codebook after the first two rounds of 

analysis (see Appendix; Figure D4). In the third round of analysis, four members of the research 

team were assigned one random transcript each to test the codebook, and consensus was achieved. 

In the fourth round of analysis, I went through each transcript and double checked all codes applied 

aligned with the codebook.  

 

Phase 2 – Affinity Diagramming of Phase 1 Coded Data 

After completing our first analysis phase, the team met to determine if we thought an additional 

round of affinity diagramming of the Phase 1 analyzed data was necessary to help us further refine 
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our findings. Our team determined we would do an additional round of affinity diagraming for 

quotes that were coded for each of the three components: Adherence, Kidney Function, and Kidney 

Journey Stories, as well as the Reflection quotes. Each component had its own code and several 

sub-codes from the first phase of analysis. For example, Kidney Journey Stories (KJS) was a high-

level code that then had the following sub-codes: KJS Likes, KJS Dislikes, KJS Neutral, and KJS 

Design Suggestions (see Appendix; Figure D4). I pulled all quotes from the transcripts that were 

coded for each component or as a Reflection and then created digital FigJam sticky notes for each 

quote under its assigned code in FigJam [192] (see Figure 11).   

Next, the research team met four times to sort and categorize the (1) Reflection, (2) 

Adherence, (3) Kidney Function, and (4) Kidney Journey Story quotes via affinity diagramming 

[193,194]. Each affinity diagramming session lasted approximately one to two hours, where four 

to six research team members clustered quotes. During each session two people were paired 

together and assigned to review and sort a subset of the quotes together for 30 - 45 minutes; after 

sorting in pairs, the group discussed the emerging clusters. After the group discussion, pairs met 

on their own if they needed additional time to discuss and review the clusters they identified. They 

were also asked to write up high-level notes about what they identified and clustered.  
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Figure 11 - Example screenshots of FigJam boards from the affinity diagraming analysis. 

 

6.2 RESULTS 

6.2.1 Reflections From Participants After Interacting with the My Kidney TREK Probe  

As part of this study, I wanted to understand if the My Kidney TREK technology probe positively 

impacted participants. Youth and caregiver participants who interacted with the technology probe 

and its personalized content for each of the components reflected on many different aspects of 

their transplant journeys. We identified several high-level reflection themes from participants, 

which included positive reflections, growth/change, future reflections, and negative experiences 

and barriers. I found that the My Kidney TREK had a positive impact on participants' reflections 

on their transplant journeys.  
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Positive Reflections  
 
Most of our participants spoke about different positive reflections they had about their transplant 

journey. Youth and caregivers told us about how they felt proud of their progress (Y07, Y11, 

Y12, Y16, Y17, C08, C09, C12, C15, C17).  Feeling proud of one’s progress can help lead youth 

to feel more confident in their abilities and a desire to maintain their progress. Participants reflected 

on different types of progress that they have had throughout their journeys, including but not 

limited to progress in self-management, maintaining “good” kidney health, working towards 

personal life goals, and confidence. Both youth and caregivers were able to recognize positive self-

management progress, such as Y11 (age 12), who spoke about how she doesn’t “need as many 

reminders,” and this lets her know she is “more independent.” Similarly, Y17 (age 13) spoke 

about how reflecting on her (kidney function) numbers showed her progress in her self-

management and confidence, “Well, I mean, I know how to take care of myself better and looking 

at all the things that…or all the numbers that I have… I'm pretty confident in myself.” In reflecting 

on their progress, other youth (Y07, Y11, Y12) and caregivers (C06, C08, C15, C16, C17) 

positively reflected on the confidence they have in their own or their child’s 

abilities/independence.  

C17 positively reflected on Y17’s role throughout the journey, “I think it really put into 

perspective Y17's role in the journey too for me, more so than mine because she really has over 

the years become much more independent in the process and her health.” Youth also positively 

reflected on identifying changes in their independence, particularly around their medication 

management like Y07 (age 16), “Well, when I was younger, it was my parents who always 

reminded me about my medications and stuff. But now I've become a lot more independent, and so 

I take them myself, and I guess I haven't really realized that, but that was encouraging as well.”  
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Adolescent and young adult CKD patients, as highlighted throughout this dissertation, are at higher 

risk during times of transition; having a tool and stories to instill a sense of positive reflection of 

their journey may help youth to want to sustain progress towards positive health and life outcomes.  

Connecting participant’s past, present, and futures helped several youth (Y01, Y02, Y08, 

Y11, Y12, Y14, Y15, Y16, Y17, Y18) to have temporal reflections about their journeys, such as 

Y15 (age 17) who spoke about gaining a bigger picture about his transplant, “I learned how I've 

gotten better after the transplant and what I used to be like before and just how much better it is 

now. Kind of gave me a bigger idea about that.” Similarly, Y02 (age 18) also enjoyed reflecting 

on the timeline of his journey, “It shows the information of my before the transplant and into the 

current stage, and it's really cool to see what kind of health problems I had back then versus now 

and to see that kind of comparison, I guess, it's really cool to see how my kidney has gotten better.” 

Viewing their journey over time also helped participants to positively reflect on their perseverance 

over time as well as expressing gratitude for their current state of the journey:  

“It definitely made me appreciate-- I don't want to keep saying how far I've 
come. But yeah, definitely how far I've come. And I think it helped me 

appreciate how fast the change was when I'm thinking about…from when I was 
diagnosed when I was 13 to when I got my transplant when I was 16 to now. 

It's all three years separate, basically being able to see the improvement in my 
life in these last few years…I really did not realize what it was like to be 
healthy and to not be sick every day until I'm in the moment and I'm like, 

"Huh." So I just appreciated the timeline a lot.” - Y12 (age 21) 

 

As their chronic illness becomes a part of their everyday lives, youth and their families may put 

their past behind them, but in reflecting on their journeys, our participants were able to positively 

reflect on their past, connect to their present, and feel excited about their future.   
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Reflections on Growth and Change  

Youth and caregivers also reflected on different areas of growth or change that they or their child 

have had throughout the transplant journey. The adherence component, designed to highlight 

participants' successes and challenges in their medication management, helped participants reflect 

on youths’ growth in self-management and independence throughout their journey. A few 

examples of self-management growth that participants identified included: taking their 

medications consistently, drinking water daily, and learning to fill prescriptions on their own (Y01, 

Y07, Y09, Y12, C01, and C16). For youth to feel confident in their self-management, they need 

to have self-efficacy (i.e., belief in their capacity to self-manage). Participants identified growth in 

their or their child’s self-efficacy, recognizing growth in how they have become a more present 

contributor to their own health and that they have learned to advocate for themselves more (Y02, 

Y07, Y12, C17).  

Additionally, some caregiver participants (C06, C12) reflected on difficult moments in 

their medication management journey with their child, leaving them feeling positive about their 

child’s current state of medication management. Developing a routine is essential for youth who 

are managing their medications with their family's help or on their own. Y02, Y06, C16, and C17 

reflected on growth in developing their routines, which are subject to change as youth and their 

families go through different seasons of life. In interacting with the technology probe, participants 

could reflect on and identify areas of self-management growth and change they have had 

throughout the transplant journey. Reflecting on all components of their journey can help youth 

identify barriers to their medication management, identify growth in their self-management, and 

develop a stronger sense of self-efficacy. 
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After interacting with the technology probe, participants were able to reflect on youths’ 

changes in health status throughout their journey. The My Kidney Function component helped 

many participants to reflect on changes in youths’ kidney function over time (Y03, Y11, Y12, 

Y14, Y15, Y16, C08, C09). Often, youth are told at their appointments how their kidney function 

is doing, but this can make it difficult for youth to truly understand their kidney function and 

connect the dots about how it has changed over time.  

Many of our youth participants were excited to see their kidney function over time and felt 

positive about being able to keep their kidneys healthy, such as Y16 (age 16), “I saw, so I how I 

was before transplant and then after transplant. I was keeping my kidney healthy.” Presenting 

complex information such as kidney function in an accessible way to youth is important. Doing so 

can help youth to recognize improvement in their kidney and overall health (Y08, Y14, Y15, Y17, 

C09, C16, C17), act if they notice something is different in their kidney function (Y12, Y15), and 

overall acknowledge the success of their transplant. C17, after interacting with the technology 

probe, stated, “I think, obviously, the success is that we got a transplant for her, and her kidney 

health drastically improved.” In interacting with the technology probe, participants were able to 

reflect positively on the growth and change throughout the transplant journey.  

 

Future Reflections 

Participants were asked if they were more excited or nervous about their futures, and most 

participants felt excited about their futures after interacting with the technology probe, but some 

participants still expressed nervousness about their futures. Two caregivers (C06, C09) and one 

youth (Y09) expressed being nervous about youth’s capabilities or future independence. It is 

normal for youth and caregivers to express worries about their future capabilities, especially if 
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some of those worries stem from not feeling confident in where they are at in the present. Using 

information presented to them from their probe, participants could reflect on their present and 

future worries and then use their reflections as a catalyst to start conversations with caregivers or 

clinicians about what they could do now to feel less worried about the future.  

Others expressed being nervous about the future in general or being hopeful but cautious 

due to their past experiences. For example, Y02 (age 18) stated the following about being 

cautiously hopeful, “A little bit of both. I'm excited because after the transplant, my health is better, 

and I'm hopeful to do more stuff and activities. Nervous because it could go completely in the 

opposite way and there's really no way to know what's going to happen. So, I'm just trying my best 

to do stuff that's within my control so that it would go to the way I want it.” Participants feeling 

cautiously hopeful aligns with having chronic kidney disease because, due to their illness, they 

will most likely need to have another transplant in their lifetime, as C17 articulates: 

“I think it actually made me a little bit more…not necessarily nervous, but it 
did make me realize that her stages are already progressing and so this will be 

an ongoing journey. In the back of my mind, I think I always knew that, 
obviously, but it just really puts it point blank that it is an ongoing journey, 

which is a good thing. It's important to remember that and keep that in front of 
your mind.” – C17 

 
Many worries about the future stem from individuals feeling in less control, unsure about missing 

information, or unsatisfied with their current balance between their health and life needs. After 

interacting with the technology probe, participants positively reflected on several of these aspects, 

potentially contributing to why many of the participants expressed excitement about their futures.  

A few caregiver and youth participants conveyed being excited about the current phase 

of their journey they are in right now (C09, C11.1+C11.2, C15, Y15) because they feel like they 

are past some of the more difficult moments and are happy with their current health and life. 
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Others, after reflecting on their journeys, were excited/confident about their future capabilities 

and independence (C01, C06, C11.1+C11.2, C12, C15, C16, Y17). Caregivers expressed 

excitement about their child’s future independence because they felt more confident after 

reflecting on their child’s self-management growth.  

Feeling excited and hopeful for the future were general sentiments expressed by both youth 

and caregivers. The technology probe had two components (adherence and KJS) that encouraged 

youth to think specifically about their past, present, and future. In thinking about their future selves 

in alignment with their past and present, some of our youth participants expressed feeling more 

positive about their futures, as conveyed by Y07 (age 16):  

I guess I just have a lot of life before me. And like I said, the stories helped me 
reflect a lot. Because sometimes, it's easy to get discouraged with the 

transplant that, "Oh, my health is not good. I'm not going to be able to do a lot 
in the future." But the stories just helped me to…and the kidney adherence 
thing, too, just kind of encouraged me for the possibilities in the future. – 

Y07(age 16) 

 

It is understandable, with the complexities of managing a chronic illness throughout their 

childhood, that youth transplant patients will be nervous about their futures. However, even with 

all these additional considerations, these youth must still make space for what they need and dream 

of in their futures. It is valuable for these youth to think about their futures in alignment with their 

present so they can be excited about their futures and identify current misalignments in what is 

happening now with what they want for the future. 

 

Reflections on Negative Experiences and Barriers  

In going through something as difficult as a kidney transplant, it is expected that youth and their 

caregivers will have difficult times throughout their journey. In reflecting on their journeys, several 
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participants told us about negative experiences and barriers that they have been through. Our 

caregiver participants reflected on the difficulties of past medical experiences, such as 

complications experienced post-transplant (C09). Additionally, in reflecting on their family’s 

journey, caregivers reflected on difficulties with medication management, making lifestyle 

changes, planning ahead, and deviating from routine. Even though reflecting on negative 

experiences or barriers can be emotionally taxing for individuals, it can also be a cathartic output 

and a way to learn from past experiences. We expected that the technology probe may cause 

participants to reflect on difficult past experiences in addition to positive reflections, since 

transplant journeys are not linear and are filled with many moments of fear and worry. It is valuable 

for participants to identify challenging times, especially if they are experiencing difficulties in 

harmonizing their health and life needs.   

 

6.2.2 Design Impressions - My Kidney Journey Stories Component  

The design of the Kidney Journey Stories (KJS) component of the technology probe was informed 

by findings from Chapters 3 and 4 of this dissertation and is the primary component of focus for 

this dissertation from the technology probe. As informed by prior work, the four main elements 

that make up this component include participants’ photos, written stories, the Kidney Identity (KI) 

slider bar visual, and story categories (see Figures 14, 16, 18, and 20 in the sections below as a 

reminder about how each of these four elements was incorporated into the design of the KJS 

component). This component was designed to provide youth kidney transplant patients with a 

comprehensive view of their kidney transplant journeys via stories.  

All participants were asked which of the three components they would include or not 

include for a future version of the technology probe. For the KJS Component, 12 out of 13 youth 
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participants said they would include this component (with no changes or some suggested changes), 

and 8 out of 10 caregiver participants said they would include this component in a future version 

of the My Kidney TREK probe (see Figure 12 below). Additionally, participants were asked which 

of the four elements they would include, maybe include, or not include in a future version of the 

KJS component. In the sections below, I will report on participants’ design impressions of the KJS 

component and which elements they would recommend including or not including in a future 

version of this component.  

 

Figure 12: Number of youth and caregiver participants who would like to include or not 

include the KJS component in a future version of the My Kidney TREK. 

 
 
Kidney Journey Stories – Photo Element 

As designed, the photo element allowed participants to have one photo per story, which inspired 

participants’ written stories; see Figure 14 at the end of this section to view the Photo Element 

highlighted within the KJS component. Youth participants were divided on whether they would 
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include (n = 7) or not include (n = 6) the photo element versus caregivers who resoundingly said 

they would include this element (n = 10) in a future version of the component (see Figure 13 

below).  

 

 
Figure 13: Number of Youth (n=13) and Caregiver Participants (n=10) who would include or 

not include the Photo Element in a future version of the KJS component.  

 

Youth participants did not feel strongly about including or not including this element within 

the KJS component. Even though half of the youth participants said they would include this 

element, many did not elaborate on what they liked about it. One youth participant stated that the 

photos were “helpful” (Y15), while others thought it was “cool” to include (Y17). Moreover, Y07 

and Y15 thought that the photos provided more context to their stories. Additionally, two youth 

expressed that they enjoyed finding photos (Y09, Y12). Even though half of the youth participants 

stated that they would include the photo element, their overall excitement towards it indicates that 

they would not care either way if the element was removed in future versions of the component.  



 127 

Youth participants who did explicitly state that they would not include this element in 

future versions of the component gave several compelling reasons why, such as not being a fan of 

seeing photos of themselves or taking photos in general (Y01, Y03). Furthermore, they found it 

difficult to find photos (Y02, Y14), they felt the photos were a reminder of difficult times (Y03), 

and in general, they didn’t think the photos “added much” to what was already there (Y02, Y06). 

This illustrates that the photos did not resonate as much with youth participants as we thought they 

might, suggesting this element may not be necessary in future versions. One participant, Y16, did 

suggest making the photos element “optional”, supporting the notion that youth did not resonate 

with this element.  

 Unlike the youth participants, caregivers did like the photos element. Caregivers liked how 

the photos accompanied their written stories, adding more context and personalization (C08, C09, 

C15, C17). Writing a story from a blank slate can be difficult to do, and having a photo for 

inspiration or alongside a written story can provide a different way for participants to connect to 

the moment they are writing about. There is power in photos, as C08 conveys, “…pictures are so 

powerful when you look at a picture and then what does it remind you of, and I think that that's 

yeah, I thought that the connection between the picture and the story was really important.” 

Beyond using a photo as inspiration to connect or elaborate on a story, three caregivers also 

discussed how finding photos was an enjoyable reflective exercise (C15) as well as a conversation 

starter, “…so we open our photo library and we just we end up scrolling…we just talk about it 

with each other” (C11.1 and C11.2).  

Caregivers found value in including photos as part of this component, so much so that two 

caregivers stated a preference for having photos over their written stories (C01, C06). Others 

suggested being able to add multiple photos to a story (C11.1, C11.2, C12, C17), finding it difficult 



 128 

to select just one photo and having the ability to scroll between multiple photos (C11.1, C11.2). 

Another design feature suggestion from a caregiver was having a pop-up picture to remind them 

of specific memories (C01). Seeing as youth and caregiver participants had drastically different 

impressions about the photo elements, further thought needs to be put into whether this element 

should be included in future versions of this component, and if so, how it can be improved. 

Individuals have different preferences on how they want to reflect on their kidney journey stories, 

suggesting the need for further thought on the best modalities (or elements) to include in the KJS 

component in future versions.   

 

Figure 14: The Photo Element is circled on two of the Kidney Journey Stories Component 

pages: (A) the landing page and (B) the Individual Story Page. Figure 14A: The Photo Element 
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is included in the landing page for each of the past, present, and future story details. Figure 14B: 

The Photo Element is at the top of the individual story page before the Written Stories Element.   

 

Kidney Journey Stories – Written Stories Element  

As designed, participants reflected on three written stories (past, present, and future) with an 

accompanying story title for each story; see Figure 16 at the end of this section to view the Written 

Stories Element highlighted within the KJS component. Most youth (n = 12) and caregiver (n = 8) 

participants wanted to include the written stories element in a future version of the KJS component, 

with only 1 youth and 2 caregivers who were unsure or did not want to include the written stories 

(see Figure 15).  

 
Figure 15: Number of Youth (n=13) and Caregiver Participants (n=10) who would include, 

maybe include, or not include the Written Stories Element in a future version of the KJS 

component. 

 
Both youth and caregivers alike expressed how they enjoyed their stories, such as Y01 (age 

16) who stated, “I thought the stories part was definitely cool. How it was sharing the stories.” 
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Some participants enjoyed both writing and reflecting on their stories (Y03, Y08, Y11, Y16, C08, 

C09, C11.1, C11.2 C12, and C16), while others preferred either the process of writing (Y02, Y07, 

C17) or the process of reflecting on their stories (Y06, Y09, Y14, Y15). A few youth participants 

told us that even though they enjoyed reflecting on their stories, they also found it difficult to write 

their stories. Although participants were divided amongst if they preferred writing or reflecting on 

their stories, most participants expressed finding value in having access to stories about their 

kidney transplant journeys.   

Writing a story can be emotionally vulnerable, making it difficult for some participants to 

write and use their stories as a valuable tool of reflection. C08 told us about how it was difficult 

for her at first to write her stories, but ultimately, she found value in having them: 

I think both. Yeah. When I went back to read them again, it's a little bit less 
raw. When you first write them, I was writing it and it was just raw. It was 
emotions. And then when you take a step back, there's gratefulness. Yeah. 

When you can reflect on them, there's gratefulness. I think it's a great…it's a 
great thing to have. At our five-year anniversary, her five-year anniversary, we 
did this big banner. We had 100 people at our house. We had a big banner and 
I pictures from all of her stages, and then we had this journey. It was this long 
craft paper, and it had a journey, and there was all these little steps along the 
way. And then I said, "And the future to infinity." And it was really sweet. We 

had pictures of Dr. X. We had her surgeon, Dr. X, and we had pictures of all of 
it. And I've kept that, actually, in her memorabilia box, and she will get a look 

at it. And I think going back over the past is both healing, but also a good 
reminder of how hard we've worked to get where we are, and don't want to 
lose it. So I think that was…I think it's really good to have a record that you 

can refer to. So yeah. – C08 

 

C08 was not the only participant who found value in their written stories. Participants found value 

in reflecting on their journeys through their stories. Stories can be a powerful reflective tool for 

many reasons, including being a way for participants to benchmark their experiences.  Y16 (age 

16) enjoyed being able to reflect and benchmark on their experiences stating, “Yeah, it made me 
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see how I was feeling like before transplant, then after transplant, and present day.” Stories can 

also be used as a tool in the future to reflect and learn from past experiences:  

But I think I would keep the stories because even though they seemed at the 
time, I was like, "I'm not really sure." Being able to look back at them and 

having that information is nice, especially because I have so little…I'm 
probably not going to have a written account of how I was feeling at this time 

ever again. So I think it was actually really nice, and I think I'll appreciate 
them more in the future. – Y12 (age 21) 

 

A few youth participants, such as Y11 (age 12), liked being able to tell their own stories: “I got to 

tell it from my perspective.” Stories can be an effective way for youth to express themselves, 

reminding them that their values, feelings, and thoughts matter and promoting self-efficacy. 

Participants also found value in their stories as a way to see the “big” picture of their journey and 

to feel positive about the future.  

Not all the participants found value in having their written stories to reflect on. Two 

caregiver participants (C01, C06) understood how stories can be valuable for individuals but 

personally did not think the written stories were helpful for them. Some participants enjoyed the 

process of writing and others did not, suggesting room for improvement in capturing participants’ 

written stories. Moreover, results for this element suggest that participants find value in having 

stories, but there is still room to improve clarity on how information from written stories is 

applicable to individuals and can provide them with actionable insights.  
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Figure 16: The Written Stories Element is circled on one of the Kidney Journey Stories 

Component pages, the Individual Story Page. It is in the middle of the individual story page after 

the Photo Element and before the Kidney Identity Slider Bar Element. 

 

Kidney Journey Stories – Kidney Identity (KI) Slider Bar Visual Element 

As designed, the KI Slider Bar visual was intended to provide a snapshot of the five dimensions 

that youth kidney transplant patients experience throughout their journeys; see Figure 18 at the 

end of this section to view the KI Slider Bar Element highlighted within the KJS component. All 

youth participants (n = 11) besides one stated that they would include this element in a future 
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version of the KJS component, while only 7 out of 10 caregiver participants would include the KI 

Slider Bar visual (see Figure 17). 

 
Figure 17: Number of Youth (n=13) and Caregiver Participants (n=10) who would include, 

maybe include, or not include the KI Slider Bar Element in a future version of the KJS 

component. 

 

The KI Slider Bar visual was well-received by youth participants who liked the “good 

design” (Y01, age 16). Youth participants felt that the KI Slider Bar element's simple visual design 

helped them understand the five dimensions presented to them more easily. Furthermore, youth 

and caregiver participants spoke about how the KI Slider Bar visual helped them to identify 

change over time for each of the five dimensions. For example, Y17 (age 13) liked that she was 

able to identify changes in her confidence over time:  

I liked the confidence part, like thinking about how confident you are with 
sharing it. Because I mean, it's important to feel comfortable with sharing that. 
And if you can...I don't know. If you know how confident you are with that, it's 

easier.” – Y17 
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The design of the KI Slider Bar visual was intended to be a way for participants to 

benchmark themselves over time for each of the five dimensions, and from participants' responses, 

it seems to have aided them in personal benchmarking. Y03 (age 13) talked about how they liked 

being able to “see where they are at with something,” and C06 liked seeing how the “scale” 

changed. In benchmarking their five dimensions, participants weren’t only able to identify change, 

but some also indicated identifying actionable insights, such as Y12 (age 21), “And I definitely 

did…I liked the slider bars a lot, and I think it definitely helped me realize that I had strengths and 

I had some weaknesses, and it really helped me reflect on the weaknesses and how to get better at 

them.” Y12 was particularly enthusiastic about the KI Slider Bar visual, also stating,  

And I liked the bars, the scale. I think that was nice. And I liked the prompts 
between the bars. I thought they were really good and interesting and an 

interesting way to frame [My Kidney?] Journey because I'm not sure I would 
think about hiding versus self-expression. But then I was like, "Oh, I definitely 

was not telling anyone," versus now where I'm like, "Yeah, I have a kidney 
transplant." So I liked the bars for sure. And I think I liked the framing of 

future, present, and past. I think that's cool. – Y12 (age 21) 

 

In contrast, some caregiver participants disliked the KI Slider Bar visual (C01, C08, and 

C09), because they found it to be confusing or they felt that it did not add much additional meaning 

to them. C01 expressed that they felt the dimensions weren’t as applicable to them now but that it 

“might be interesting to do as a quarterly check-in,” indicating it could be valuable for personal 

benchmarking depending on the required frequency of filling it out. Interestingly, C01 also 

discussed how, for a “kid who is managing on their own,” it might be a good way to chart growth 

and feeling. Not many design suggestions were given to improve specific aspects of the KI Slider 

Bar visual from participants, besides one caregiver who suggested changing the colors on the 

figure depending on what we want to imply:  
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If you don't want them to move from hiding into self-expression, then no, if 
there's not a a good and an area to work on for improvement then. No, you 

keep it a a blue color. But if you want to try to get people to move from hiding 
into self-expression. You'd want that the green in the red colors. or if you want 
them to move from worry to confidence. But if you're not judging or looking at 
that information to try and get the person to go, "Oh, okay, I maybe I shouldn't 

feel so not normal. And I should feel more normal than not normal" then it 
should be more orange or yellow and then moving to normal would be green. 
But it depends on what you want to share or what you want to imply, or what 
feeling you want the person to have. What goal do you want? The is the goal 

moving this way, or is it doesn't matter. – C15 

 

Even though the KI figure element was well received by most youth participants, additional design 

considerations are needed to aid youth and caregivers in extracting value from the benchmarking 

visual.  
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Figure 18: The KI Slider Bar Element is circled on two of the Kidney Journey Stories 

Component pages: (A) the Landing Page and (B) the Individual Story Page. Figure 14A: The KI 

Slider Bar element is included in the landing page for each of the past, present, and future story 

details. Figure 14B: The KI Slider Bar Element is near the bottom of the individual story page 

after the Written Stories Element and before the Story Categories Element.    

 
Kidney Journey Stories – Story Categories  

As designed, this element was intended to give participants a way to categorize their stories for 

each of their three stories (past, present, and future); see Figure 20 at the end of this section to view 

the Story Categories Element highlighted within the KJS component. 12 youth and seven caregiver 

participants stated that they would include the story categories in a future version of the KJS 

component, see Figure 19:  

 
Figure 19: Number of Youth (n=13) and Caregiver Participants (n=10) who would include, 

maybe include, or not include the Story Categories Element in a future version of the KJS 

component. 
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Both caregivers and youth participants generally liked this element, stating that they found the 

categories “helpful” and “interesting.” Having the story categories visually laid out below their 

stories supported participants, like Y11 (age 12), to “know the theme of the story” without having 

to read their full story. Moreover, some participants expressed that the story categories helped to 

give them additional context for other KJS elements.  

Participants were able to select as many categories as they wanted for each of their stories, 

with most participants selecting more than one category. However, some participants found it 

difficult to fit their stories into a category(ies) (C01, C06, Y07). Participants were not given 

definitions for the different story categories, perhaps contributing to their confusion about which 

story categories to select. Y07 (age 16) additionally expressed that she felt the stories “spoke for 

themselves”, suggesting that the categories did not provide her with meaningful insight.   

Even though this element was overall well received by participants, our findings indicate 

that participants did not gain as much insight from this element compared to some of the other 

elements. A few participants (Y07, Y12, and C12) suggested that the story categories could be 

better utilized as inspiration to help participants write their stories, which we know was difficult 

for some participants. As currently designed, this element simply helps participants to identify the 

“themes” of their stories, but there is potential to improve the design of this element to help youth 

and their caregivers to extract more insight from the story categories.   
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Figure 20: The Written Stories Element is circled on one of the Kidney Journey Stories 

Component pages, the Individual Story Page. It is in the middle of the individual story page after 

the Photo Element and before the Kidney Identity Slider Element.  

6.3 DISCUSSION  

I found that after interacting with the My Kidney TREK technology probe participants positively 

reflected on their kidney transplant journeys. In addition, I reported on the four elements of the 

Kidney Journey Stories component of the technology probe, highlighting likes, dislikes, and 

suggestions for each element. Based on our findings, I will discuss design considerations and 

recommendations for the Kidney Journey Stories component and each of its elements.  
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6.3.1 Modality and Frequency of Capturing Patients Stories  

Stories can provide a wealth of information within a health setting, so much so that within medicine 

there is a domain known as narrative medicine [244–246]. Narrative medicine centers bridging the 

gap between patients and their clinicians through patients’ stories [244,247,248]. Stories are not 

only a valuable tool for clinicians, but also a valuable tool for patients themselves. Many adult 

patients with chronic illnesses turn to their peers for support and to share about their experiences. 

Within the past two decades many patients have turned to online communities to share their stories 

[217,249–253].  Recognizing the power and value of stories, we designed the My Kidney Journey 

Stories (KJS) component to be one of the three primary components of the My Kidney TREK 

technology probe. Our findings support the value of capturing youth kidney transplant patients’ 

stories to provide a more holistic view of their journeys overtime. 

The KJS component contained four elements to provide youth and their caregivers with 

different ways to view, interact, and interpret their stories. Stories can be conveyed in a variety of 

ways, such as via written words or photos. In recent years capturing families’ digital stories has 

become popular [129,130,254], offering users the ability to capture their stories via multiple 

modalities overtime. Acknowledging the difficulty and time it takes to write a story, it is important 

to give individuals options for how they would like to capture their stories. In the current design 

of the KJS component, youth transplant patients and caregivers were able to capture their stories 

via four elements: written stories, photos, KI Slider Bar visual, and story categories. Our 

participants enjoyed capturing their stories via the different modalities (i.e. elements), however, it 

was clear that some participants preferred certain modalities over others.  

In future versions of the KJS component it will be important to allow participants to choose 

which elements (i.e. modalities) they would prefer to capture their stories. By giving individuals 
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the choice of how they choose to capture their stories it may keep them more engaged in the long 

term and support them in reflecting on their kidney transplant journey stories. Moreover, to keep 

patients engaged in capturing their stories, further consideration into how frequent a patient is 

expected to capture their stories will be important. For patients to extract concrete and valuable 

insights from their stories they need to reflect on them consistently overtime. However, 

considering the challenging nature of capturing stories, it will be important to not overburden 

patients by asking them to capture their stories too often. Future studies should explore testing the 

effectiveness of capturing stories at different frequencies. Above I discuss high-level 

considerations for the modality and frequency of story capturing, and next I will discuss design 

recommendations and feature ideas for each of the four elements within the KJS component.  

6.3.2 Design Recommendations and Feature Ideas to Improve the My Kidney Journey Stories 

Component  

Photo Element 

Each element included within the KJS component has the potential to provide participants with 

valuable information, but our findings indicate there is room for improvement for each of these 

elements. For example, youth participants did not seem to care about capturing photos, but 

caregiver participants did. Even though photos have been shown to be a good way to prompt, 

understand, and reflect on patients’ experiences [163,255–258], our findings show that youth 

participants in this study did not like the inclusion of personal photos for a variety of reasons. With 

this in mind, I put forward the following two design recommendations for the photo element: 

(a) photos should be optional to include alongside patients' written stories, and (b) additional 

personalization features should be added to the element. Individuals should be able to choose if 

they would like to include photos at the very beginning of the process, either when they upload a 
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story or in their settings. For example, when participants upload a story, they can select to include 

or not-include photos with their story. This could potentially be integrated as a radio button or 

toggle switch.  

To encourage individuals to upload photos or to keep them engaged with their photos, I 

recommend incorporating additional features to this element that support personalization. Several 

caregiver participants suggested some unique design feature ideas that would add personalization 

to this element. Building from their ideas, I propose the following photo-element features: (a) 

a pop-up photo memory feature (supports reflection), (b) incorporate a favorite song that goes 

along with individuals’ photos and stories (adds personalization), (c) a photo carousel for multiple 

photos (supports reflection and ease of viewing photos), and (d) ability to source photos from other 

places (e.g., google images) (ease of adding non-personal photos). These design feature ideas may 

help future users by supporting reflection, adding personalization, and making it easier for 

participants to view and add photos within the KJS component.  

 

Written Stories Element  

By and large our participants found value in having written stories, but there is still room for 

improvement for this element. Even though participants enjoyed reflecting on their stories, several 

youth and caregivers found it difficult to write their stories. Consequently, I put forth the 

following design recommendations to improve the written stories element: (a) clarify and 

develop better ways to prompt participants for their stories, (b) support users in extracting more 

actionable insights from their written stories, (c) provide additional options for participants to 

capture their “written” stories, and (d) additional features to support reflection and provide 

structure should be added to this element. Participants were prompted to write stories about 
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specific time periods during their transplant journey: past, present, and future. To develop better 

prompts for participants and to support them in extracting more actionable insights from their 

written stories, future versions of this element could utilize the kidney journey story categories or 

KI Slider Bar visual to prompt individuals. For example, the following story category could be 

used as a prompt: “Responsibility and Planning for the Future”. Thus, helping future patients to 

hone-in on a story topic as well as reflect on meaningful topics that can provide more actionable 

insights for them.   

The barrier to writing can be difficult for individuals, so providing patients with alternative 

options to capture and view their stories may be beneficial in future designs. Stories can be 

captured via a variety of mediums, including but not limited to written text, verbal (word of mouth 

or audio recording), and visual (photos or video recording). There may be benefits to capturing 

patients’ stories via video and/or audio recording. HCI and health informatics researchers have 

seen success in using video and/or audio recording to capture individuals’ health stories via 

methods such as digital storytelling [259–262], which uses videos as a main method of capture. In 

addition, researchers have also explored how patients have turned to methods of video and audio 

recording to capture their stories, such as health vlogging [263–265]. Further exploration into the 

feasibility and additional challenges of capturing video and audio recordings will need to be 

considered before integrating it within the KJS component, but there may be benefits to giving 

participants the option to capture their stories in these alternative mediums.   

To support individuals’ reflections on their stories and provide some additional structure, 

we had a few participants who suggested design features that could aid individuals in these 

capacities. Building from a few participant’s ideas, I propose the following design features: (a) 

giving patients the ability to use highlighting/bolding/adding emojis to their written stories 
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(supports reflection and aids in identifying actionable insights) and (b) setting a word limit or time 

limit for captured stories (provides additional structures and supports ease of capturing stories). 

These design feature ideas can help future users by supporting reflection, identifying actionable 

insights, and making it easier for participants to capture their stories within the KJS component.  

 

KI Slider Bar Visual Element  

Our findings show that the KI Slider Bar visual element was overall well received, 

especially by youth participants. To continue supporting individuals in extracting meaningful 

insights from this element, I suggest the following design recommendations for the KI Slider 

Bar visual element: (a) changing the colors of the KI bars to support youth patients in working 

towards a positive direction for each of the five dimensions, (b) utilizing the KI Slider Bar visual 

to prompt participants when writing or video/audio recording their stories, and (c) incorporating 

this element into only youth patients’ future versions of the KJS component. Youth will experience 

fluctuations in their five dimensions throughout their transplant journeys, but ultimately, they will 

be working towards one side of each of the five dimensions of the framework. For example, with 

the transitional management dimension (family management – self-management), most youth will 

be working towards self-management. To help patients work towards the more positive side of 

each dimension, future versions should consider changing the colors of the dimensions. One of our 

participants (C15) suggested changing the colors of the dimensions to green and red because of 

these colors’ strong symbolic connotations. Changing the colors to green and red may help indicate 

to patients which side of the dimension they should work towards. In the case of transitional 

management, this would mean family management is red, while self-management is green.  
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Since we had seen success with youth participants gaining insight from viewing the KI 

Slider Bar visual in this study as well as participants telling rich stories when asked about the 

dimensions in previous work (Chapter 4), there is potential for the KI framework to provide 

structure and assist patients in coming up with stories.  This could be executed in a variety of ways, 

but one possible way to do this would be to first have patients fill out their KI slider bar visual and 

then, second, write a story based on what they filled out for one of the dimensions. Further 

brainstorming is needed to determine how to utilize the KI figure to prompt individuals for their 

stories.  

Considering that this element was well received by youth participants, additional 

consideration needs to be put into who this element is best geared to support, youth or caregivers. 

The KI framework was originally conceptualized for both youth and caregivers, but this element 

may lend itself more to youth participants who can gain the most insights from interacting and 

reflecting on it. In a future version of the KJS component, it may be best to incorporate this element 

into youth transplant patients’ designs, not caregivers.    

 

Story Categories Element 

Our findings for this element revealed that participants liked the story categories, but compared to 

some of the other elements, they did not extract as many meaningful insights. To help participants 

extract more meaningful insights from this element, I propose several design recommendations: 

(a) utilizing the story categories to prompt participants when writing or video/audio recording their 

stories, (b) creating a repository of stories by employing the story categories as labels, and (c) 

adding an additional feature to help clarify the meanings of each story category. The story 

categories already reflect meaningful topics related to youth and caregivers’ transplant journeys 
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(Chapter 4); thus, they could be a great springboard to help participants write or video/audio record 

their stories. Currently, the story categories act as “themes” for participants’ written stories, but 

they may be better utilized as prompts to inspire patients’ stories.  

Additionally, the categories could be used as labels to create a repository of different 

stories. For example, if a patient labels several stories under “Responsibility and Planning for the 

Future,” a repository of stories for this label would be created for patients for reference. In future 

versions of the My Kidney TREK patients may be able to interact with and view stories from other 

patients, so having a labeling system could help patients find stories from other patients relevant 

to them. Haldar et al. successfully implemented a categorizing feature into their Patient Advice 

System to help patients find stories within the online community they developed [266]. Otherwise, 

finding relevant information can be difficult and burdensome for individuals within online health 

communities [27,217], emphasizing the benefits or providing additional structures to online 

communities [267]. Lastly, I propose one additional design feature idea for this element: (a) a 

pop-up (on hover) that provides a quick definition or example for each story category. This feature 

could help prevent confusion about the story categories’ meanings and support patients when 

finding relevant stories.  

6.4 CONTRIBUTION  

In this chapter, I summarize the study design and components of a technology probe 

deployed with youth kidney transplant patients and their caregivers. The My Kidney TREK 

technology probe was designed to capture a more holistic view of youth kidney transplant patients’ 

and caregivers’ journeys via three main components. To understand if the technology probe had 

an impact, I examined participants' reflections after interacting with the technology probe. I 

identified four high-level reflection themes: Positive Reflections, Future Reflections, 
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Growth/Change, and Negative Experiences/Barriers. I found that the technology probe positively 

impacted participants' reflections on their transplant journeys and we now more fully understand 

how these digital journaling tools have the potential to be incorporated into patient care.  

Through this study, I also demonstrate the value of incorporating stories within a Kidney 

Journey tool to support patients in having a more holistic view of their journeys. I highlight design 

choices made for the Kidney Journey Stories (KJS) component of the technology probe, which 

was informed by Chapter 4. I found that participants overall liked the KJS component, with most 

youth and caregiver participants stating that they would incorporate this component in a future 

version of the My Kidney TREK probe. I then report on participants’ design impressions for each 

of the KJS component’s four elements: Photo Element, Written Stories Element, KI Slider Bar 

Element, and Stories Categories Element. From these findings, I discuss design recommendations 

and feature ideas to improve the KJS component for future versions of digital journaling tools. In 

addition, I now have a collection of youth kidney transplant patient and caregiver journey stories 

(not analyzed as part of this dissertation), which can add to the rich empirical understanding of 

youth kidney transplant patients' and caregivers’ journeys.  

Chapter 7. CONCLUSION 

In this final chapter, I describe how the findings from the studies presented in this dissertation 

fulfill the three Dissertation AIMs from Chapter 1. I then summarize my contributions, discuss 

limitations and future work, and end with a concluding statement.   

7.1 FULFILLMENT OF DISSERTATION AIMS 

Aim 1: Understand youth transplant patient’s and caregivers’ experiences. In this AIM, I 

conducted a qualitative analysis of interview data to understand the experiences of youth kidney 
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transplant patients and their caregivers as they recalibrated to normalcy post-transplant (Chapter 

3). From this analysis, I identified five tensions (dimensions) that illustrate a more abstract and 

complex accounting of kidney transplantation over time. These five dimensions form the basis of 

a conceptual framework, the Kidney Identity Framework, capturing a complex accounting of the 

kidney transplant journey and the tension shifts that participants can experience from diagnosis to 

post-transplant. Youth transplant patients may experience shifts within each dimension of the 

framework due to clinical and non-clinical factors, and as part of this work, I also identified four 

non-clinical shared factors, which influence the five dimensions and further highlight the 

complexities of the kidney transplant journey.  

 

AIM 2: Inform the Design of a Transplant Journey Tool. In this AIM, I used qualitative and 

design approaches to inform the design of a Kidney Transplant Journey tool. This AIM expands 

across two chapters; in Chapter 4, I probe further into youth transplant patients’ experiences and 

discuss capturing youth’s chronic illness journeys through stories. Stories have the potential to 

provide all stakeholders with a way to reflect on the intricacies of their journeys and identify times 

when their healthcare and life needs are or are not in harmony. In Chapter 5, I explore another 

essential element of youth’s chronic illnesses journeys: their medication management. In the 

findings of this chapter, there was once again an emphasis on harmonizing health and life needs, 

highlighting a need for medication management visuals to capture the why behind youth’s 

struggles or successes in managing their medications. I surfaced design insights from both chapters 

to inform the design of a Transplant Journey tool.   
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AIM 3: Assess the Design and Impact of a Kidney Transplant Journey Tool. In this AIM I 

completed an initial exploration of the My Kidney T.R.E.K Technology Probe to examine youth’s 

perceptions of the tool’s Kidney Journey stories component and to understand the reflective impact 

of the tool on their overall transplant journey. I found that the technology probe had a positive 

impact on participants' reflections on their kidney transplant journeys, supporting them in different 

ways, such as identifying areas of growth and change and promoting self-efficacy. I also reported 

on the four elements of the Kidney Journey Stories component of the technology probe, 

highlighting likes, dislikes, and suggestions for each element. Based on participants' design likes, 

dislikes, and suggestions, I discussed design recommendations and feature ideas for the Kidney 

Journey Stories component. This work illustrates the power of capturing youth’s chronic illness 

journeys.  

7.2 KEY CONTRIBUTIONS 

In this dissertation, I make the following empirical, design, and conceptual contributions:   

7.2.1 Empirical  

1. A rich empirical understanding of the needs and tensions that youth kidney transplant 

patients and caregivers experience as they re-calibrate to normalcy post-transplant (Chapter 

3).  

2. Empirical results on how to characterize youth kidney transplant patients and caregivers’ 

chronic illness journey stories (Chapter 4).  

3. Confirming existing understandings of youth kidney transplant patients' struggles and 

successes of medication management throughout their journeys (Chapter 5).  
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4. Empirical evidence that the My Kidney TREK probe had a positive impact on youth 

patients’ reflections of their chronic illness journeys, demonstrating the value of 

incorporating stories within a chronic illness journey tool (Chapter 6).   

5. An assortment of kidney transplant stories, that can add to the rich understanding of youth 

kidney transplant patients’ and caregivers’ journeys (Chapter 6).  

7.2.2 Design  

1. Insight into the value of capturing youth kidney transplant stories to support youth patients 

in reflecting on their experiences and to inform the design of chronic illness journey tools 

(Chapter 4).  

2. Insight into how medication management visualizations can be designed to support youth 

in understanding their medication management nuances and identifying actionable insights 

throughout their journey (Chapter 5).  

3. The My Kidney TREK probe as a technological artifact informed by design insights for 

capturing youth transplant stories (Chapter 4) and medication management visualizations 

(Chapter 5) to represent a more holistic view of youth kidney transplant patients and 

caregivers’ experiences.   

4. Design considerations and recommendations to inform future chronic illness journey tools, 

particularly a story-capturing component within a journey tool (Chapter 6).  

7.2.3 Conceptual  

1. A conceptual framework that represents the different needs and tensions that arise 

throughout the transplant journey, shedding light on the fluctuations patients experience 

throughout their transplant journeys (Chapter 3).  
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7.3 LIMITATIONS AND FUTURE WORK  

There are limitations to the work in this dissertation, below I will summarize limitations that apply 

across all the studies. Each of these studies primarily recruited youth and caregiver participants 

from Seattle Children’s Hospital (SCH) located in the Pacific Northwest, besides a handful of 

participants recruited from IROC CEW [29] (Chapter 3) and Johns Hopkins University transplant 

center (Chapter 5). Thus, the population of participants recruited from SCH reflects the 

demographic and geographic population of that area and future work should engage populations 

of youth from different geographic areas. Additionally, even though we attempted to recruit 

participants from different race and ethnicities, most of our participants identified as Caucasian 

and English speaking; future work should engage more diverse populations.  

Youth participants across the studies had a wide age range (especially for Chapters 3 and 

4), which I recognize may have influenced our findings due to participants' developmental stages, 

life experiences, and other age-based considerations. I felt that it was important to include a variety 

of ages for these studies, with a focus on AYAs, because their perspectives are typically not 

addressed in this type of work. Also, participants reflected on their kidney transplant experiences 

in each of the studies, however, many of our participants did not recently have their kidney 

transplant. Thus, recall bias from participants could affect their perceptions.  

All youth transplant patients who completed these studies had to be at a certain level of 

kidney function (i.e. a GFR >30 ml/min/1.73m2) [186], meaning we did not recruit participants 

who had failing kidney function, so our findings do not reflect participants at later stages of kidney 

disease. Participants who completed these studies may be considered more engaged in their care 

compared to the average youth kidney transplant patient. Future work should try and target youth 
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patients who are less engaged with their care. Despite these limitations, work I presented in this 

dissertation still offers contributions to the fields of clinical informatics, personal health 

informatics, and HCI.  

7.3.1 Continuation of the My Kidney TREK Technology Probe  

Opportunities exist to explore the direct continuation of work with the My Kidney TREK 

technology probe. I see several avenues for future work, but I will be focusing on two: (1) further 

exploration into the development of a high-fidelity prototype to use as a clinical intervention to 

improve outcomes after transplant and (2) comparing (i.e. benchmarking) youth’s individual 

transplant experiences to other transplant patients’ experiences. The work completed in Chapter 6 

was a pilot study to understand the impact and assess the initial design of the My Kidney TREK 

technology probe. Findings from the study revealed the positive impact of the technology probe 

as well as different design avenues for exploration. Immediate next steps would be to analyze 

further the design feedback for the other two components of the technology probe: My Kidney 

Adherence and My Kidney Function. Before deploying a high-fidelity version of the My Kidney 

TREK, further steps should be taken to iterate on the designs with youth transplant patients and 

caregivers. Design iterations should be based on the design considerations and recommendations 

for each of the three components.  

Other additional steps will need to be considered before developing a high-fidelity version 

of the My Kidney TREK probe to use as a clinical intervention, such as what specific outcomes 

the intervention may impact. I recommend that future researchers should continue to evaluate self-

efficacy, self-management, and youth’s assessment of their health status as part of the clinical 

intervention. Additionally, I recommend that to best evaluate the impact of a high-fidelity version 

of the My Kidney TREK, future researchers should consider conducting a longitudinal study over 
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several months. As part of the pilot study, we also gathered data for several PROs, such as 

participants’ perceptions about their self-management. PRO findings from the pilot study should 

be used to help select effective PROs to utilize in future work. Furthermore, based on one of our 

limitations mentioned above, I think a future clinical intervention should target youth patients who 

are less engaged with their care. 

In Chapters 4 and 6 of this dissertation, I discussed the possibility of using this tool as a 

way for patients to understand how their own outcomes and experiences compare to others. This 

would mean transitioning from the current design, focused on personal benchmarking, and instead 

shifting the design of the My Kidney TREK to accommodate benchmarking against other patients. 

The purpose of this would be to help participants understand what is “normal” during different 

stages of the transplant journey as well as learn from others’ experiences. However, this could 

pose not only design complications but also complications for youth patients, who may be more 

susceptible to negative feelings if compared to others [218,219].  

As part of this study but not reported on in this dissertation, I did gather information about 

patients’ and caregivers’ thoughts about comparison. The immediate next steps would be to 

analyze this data to understand if participants would like to compare themselves to others for each 

of the My Kidney TREK components. Based on these findings, additional iterative design sessions 

would need to take place to incorporate this into a high-fidelity version of the My Kidney TREK 

probe. I would recommend having youth transplant patients as part of the research team during 

these iterative design sessions.    

7.3.2 Exploring the Generalizability of the Kidney Identity Framework  

The Kidney Identity framework conceptualized in Chapter 4 of this dissertation contains five 

dimensions that shift from negative to positive throughout the transplant journey. This framework 
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represents a more complex account of kidney transplantation over time and can provide a model 

and language to support patients and families throughout their transplant journey. Although other 

frameworks and similar literature do touch on aspects of the chronic illness journey, I hypothesize 

the rich accounts of experiences we captured in Chapter 4 stemmed from the holistic nature of this 

framework. From the success of utilizing the framework to capture youth participants' stories 

(Chapter 4) as well as benchmark their experiences (Chapter 6), I posit that this framework may 

be generalizable to youth with other types of chronic illnesses.  

 Each of the five dimensions within the framework highlights youth’s fluctuating 

experiences throughout their journeys and may be applicable to youth with other types of chronic 

illnesses: (1) Telling Your Transplant Journey Story (hiding – self-expression), (2) Exchanging 

Information (receiving information – sharing information), (3) Managing Transitions (Family 

Management – Self-Management), (4) Building Confidence (worry – confidence), and (5) 

Normalizing the Transplant Journey (Not Normal – Normal) (see Chapter’s 4 and 5). As an 

example, it is known that youth with a variety of chronic illnesses struggle to adhere to taking their 

medications [223,226,268–270] and that youth particularly struggle with this as they transition to 

self-management [35,38–40,50,271,272]. Transitioning from family to self-management is a key 

dimension that impacts youth with many types of chronic illnesses. Understanding how youth 

fluctuate throughout their chronic illness journey between these two sides of the managing 

transitions dimension may help support youth in their transition towards independence. Thus, 

future work could include exploring the generalizability of this framework with other populations 

of youth with chronic illnesses, such as diabetes, cystic fibrosis, asthma, other types of 

transplantations, and more. Utilizing the conceptual framework to help capture youth patients’ 

stories and benchmark their experiences throughout their journeys.  
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7.4 CONCLUSION 

Stepping into the hospital once a year for an annual check-up is a normal occurrence for most 

people, but for someone living with a chronic illness frequent trips to the hospital, getting 

bloodwork done regularly, and taking medications are a part of their everyday. For youth with 

chronic illnesses, they are on a journey that will affect each stage and transition throughout the rest 

of their lives. Regardless of their health challenges, youth’s original activities, needs, and hopes 

for their future continue. Throughout this dissertation I have explored the needs and tensions that 

youth kidney transplant patients experience throughout their transplant journey. One tension that 

youth can experience as part of their journey is when, how, and to what extent they want to tell 

their personal story(ies) about their illness, fluctuating between hiding versus self-expression. As 

youth grow with their illness, they will often shift towards self-expression, becoming more 

confident in themselves and their abilities.  

 Stories are not only a powerful means of expression but also a valuable source of 

information. As part of this dissertation, I discuss the benefits of capturing youth;s chronic illness 

journeys through stories, illustrating how stories provide details about youth’s lived experiences 

and present a holistic picture of their journeys over time. Youth and caregivers told us a variety of 

stories, discussing things such as responsibility and planning for their futures as well as removing 

healthcare burdens and reconnecting with their communities. I then demonstrate the value of 

designing technologies to capture chronic illness journeys, by showing the positive impact 

interacting with my Kidney Journey tool had on youth patients’ and caregivers’ reflections of their 

transplant journeys. Centering youth’s journeys can help to identify barriers towards harmonizing 

their health and life needs, when so often these youth are forced to put their health needs before 

their wants and desires. Moreover, reflecting on their journeys through stories is a good reminder 
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of how hard these youth have worked to get to where they are, instilling a sense of empowerment 

to take more control of their lives and to fight for the life they envision.  
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APPENDIX A 
Fourteen Total Codes  

 

Four A Priori Codes: (1) worried, (2) confident, (3) similar to their peers without kidney disease, 

and (4) different from their peers without kidney disease. 

 

Ten Inductive/Emergent Codes: (1) support, (2) guilt, (3) communication through self-expression, 

(4) family management, (5) self-management, (6) information sharing, (7) communication with 

clinician, (8) normalcy, (9) identity, and (1) information need. 

 

Figure A1 – Example iteration of the hierarchical coding framework 
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APPENDIX B 
 

Youth – Interview Guide  

 

Youth Participant Interview Questions and Example Scenarios (approximate total time 60 

minutes): 

 

A. Ice breaker question(s) ~ 3-5 minutes: 
i. If you had to describe yourself to someone what are three words you would use 

to describe yourself? 
ii. How do these three words describe you? 

B. Questions to see if they have personally experienced each of the five tensions or 
dimensions (ingredients) and the shifts/changes ~ 25 to 30 minutes: 

i. Dimension - telling their (pediatric patients) transplant stories: 
a. Examples of the dimension (they will see the example card as the 

researcher reads this out loud to them): 
1. Example of Hiding: 

a. Charlie just had his kidney transplant and feels 
uncomfortable in his body and also telling people about why 
he has missed school, why he can’t play soccer, or do other 
things. He doesn’t feel comfortable yet explaining to his 
friends about all of his kidney “stuff”, because it’s too 
complicated. 

2.  Example of Self-Expression: 
a. It’s been a few years since Charlie has had his transplant and 

he now feels comfortable telling his friends about his kidney 
“stuff”. When he has to explain it to his friends or even 
strangers, he now is excited to explain his kidney story and 
he realizes that his kidney “stuff” is a part of who he is, and 
it makes him proud to share his journey. 

b. Questions: 
1. How do you think your transplant journey has influenced your 

kidney story? 
2. How has your comfort in telling your transplant story changed over 

time? 
3. What factors do you think influenced this change? 

ii. Dimension - exchanging information: 
a. Examples: 
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1. Example of Receiving Information:  
a. Sarah is fifteen years old and is currently going through 

dialysis. She wants to know more about what a kidney 
transplant is like, so she reaches out to her friend on 
Instagram/Discord that she met and has had a kidney 
transplant. She asks her friend what having their transplant 
was like. 

2. Example of Sharing Information: 
a. Sarah had her kidney transplant and is now a year post-

transplant. She has made a few new friends who have also 
had kidney transplants on Instagram/discord and one of them 
reaches out to her asking if she has advice on what having 
her transplant was like. 

b. Questions: 
1. How have you learned from or been supported by other transplant 

patients? 
2. How have you used your knowledge and experiences to support 

other transplant patients? Would you view yourself more on the 
receiving side of information or on the sharing side? 

iii. Dimension - managing transitions: 
a. Examples: 

1. Example of Family-Management: 
a. Griffin is 11 years old and often relies on his parents to 

remind him about taking his different medications for his 
kidney. They set timers on his phone for him to follow and 
also check on him throughout the day to make sure that he 
takes them. 

2. Example of Self-Management: 
a. Griffin is now 14 years old and starting high school. He is 

excited about starting high school, but also knows he will be 
involved in after school activities like theatre club and track 
which is usually when he would take his pills for his kidney. 
Griffin starts to make plans for the school year and how he 
will remember to take his medications, such as setting a 
timer on his phone. 

b. Questions: 
1. Who is responsible for managing your kidney health and how has 

this changed over time? 
2. In what ways have you taken on responsibility for managing your 

own care? 
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3. What is one way you would like to become more independent in 
managing your kidney health? 

iv. Dimension - building confidence: 
a. Examples: 

1. Example of Worry:  
a. Ginny is nine years old and is waiting to have her first kidney 

transplant. Ginny has been invited to swim with her friends 
at one of their houses. She is worried about swimming 
because she still has her g-tube and has to take extra 
precautions when she swims, so she goes to her friends but 
only swims for a little bit. 

2. Example of Confidence: 
a. It has been a while after Ginny’s transplant, and she has been 

invited to a friend’s birthday party which is going to be a 
pool party. Instead of being worried Ginny is now excited to 
go to her friend’s birthday party, she gets to the party and 
swims in the pool for hours with her friends. 

b. Questions: 
1. How much do you worry about your health and wellness, and how 

has this changed since your transplant? 
2. How much confidence do you have in supporting your own health 

and wellness, and how has this changed since their transplant? 
3. What factors influence your levels of worry and confidence? 

v. Dimension - normalizing the transplant journey: 
a. Examples: 

1. Example of Feeling Different: 
a. When Ellie first found out that she needed a kidney 

transplant, everything she needed to do to keep her kidney 
healthy felt annoying and frustrating. Her life felt disrupted 
and different than it used to be, which made her feel 
frustrated and she would wish for things to go back to 
normal. 

2. Example of Feeling Similar: 
a. Ellie is coming up on her 5th kidneyversary (i.e., 5 years 

after her transplant) and everything has just gotten so much 
easier for her. Taking her meds, getting labs, or even going 
in for a checkup have just become part of her routine, and is 
just part of who she is. 

b. Questions: 
1. At what point after transplant did your life feel normal again? Why? 
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2. What about the transplant experience made you feel different? 
C. Questions about the overall kidney identity and dimension ~ 5 minutes: 

i. Do you feel like the kidney identity captures your transplant experiences? 
ii. Out of the five ingredients (dimensions) pick the top three which you can relate 

to the most. 
a. Why do you feel like you can relate to these three ingredients the most? 
b. What about the two ingredients you did not put in your top three was hard 

to relate to? 
iii. Are there other dimensions/ingredients that you think describes your transplant 

journey that we haven’t discussed? 
 
Figure B1 – Example Recruitment Flyer  
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Figure B2 – Example Assent Form  

 

Page 1 of Assent Form 
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Pages 2 and 3 of Assent Form  
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APPENDIX C 
 

Research Team Protocol Outline for Medication Adherence Task 

• Medication Adherence Task ~ 28 minutes  

o We will have the participants open their task 3 envelope which will contain:  

▪ A notecard with the Medication Adherence prompt 

▪ Example visual analogy 

▪ Multiple blank pages for their drawings 

o Verbal Prompt: “For this task you each will have up to three minutes to get two more 

objects or items. The first object you get should represent something that helps you be 

successful with taking your medicines. The second object should represent something 

that gets in the way of you taking your medicine. You will have 3 minutes to find both 

objects or items.” ~ 3 minutes  

o Researchers will set a screen timer for three minutes. 

o Verbal prompt: “Now that you all have both of your objects that help tell your stories 

of taking your medicines, we would like you all to create two drawings. For these two 

drawings we would like you to keep the objects you grabbed in mind. 

▪ For the first drawing we would like you to draw something that shows you 

taking your medicine successfully (i.e. taking it every day on time). 

▪ For the second drawing we would like you to draw something that shows you 

struggling with taking your medicine every day and on time. 

▪ You will have 10 minutes to make both drawings.”   

o Researchers will set a screen timer for 10 minutes, reminding people halfway that they 

should be moving on from the first drawing to the second drawing. 

o Verbal prompt after 10 minutes is up: “Now that you all have your two drawings; in 

your breakout rooms, we would like you all to present your two drawings to your 

breakout group and discuss them. When you present your drawings, we would like you 

to explain them to your group, such that everyone totally understands what the 

drawings represent and the story they tell. When you are all done discussing the 

drawings you all should designate one person to draw the final breakout group drawing. 

The final breakout group drawing will combine your groups’ ideas of either a) doing 
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well with your medicine or b) not doing well with your medicine, which will be 

assigned by the researchers before you all are sent out into the breakout groups. When 

you all comeback to the larger group we will wrap-up and each breakout group can 

present their final drawing.” ~ 15 minutes  

o During each participant’s walk through of their drawings the research member in the 

group will ask any clarifying questions about the drawings as they see fit.  

o Researchers will set a screen timer for 15 minutes 

o One research member will join each group as an observer to record the breakout 

session, take notes, ask clarifying questions, and ensure participants follow 

instructions. 

 

Figure C1  

 

(A) Visual Schedule for Participants Included in Their Design Toolkits and (B) Design Tool 

Inventory Checklists  
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Figure C2 - Example of a Translated (Spanish) Recruitment Flyer 
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Figure C3 -   Task Card Text Given to Participants  
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APPENDIX D 

 
Consent/Assent and Communication with Participants During the Study 

 

Written or verbal consent and assent from all participants was received from all participants either 

in-person during a clinic visit, via phone, or via zoom. After or during the consent/assent session 

all youth and caregiver participants completed a demographics form via Redcap (a HIPAA 

compliant survey service) [187] or verbally. If completed verbally all demographic data was later 

input into Redcap by the research team.  

All communications during the data collection phase of the study happened either via 

email, phone call, or text. Participants preferred method of contact was collected after their 

consent/assent session as well as information about who should be contacted about study tasks: 

only the caregiver(s) or both the caregiver(s) and youth participants. Most participants chose to be 

contacted via text or email as well as both caregivers and youth chose to receive study updates.  

 

PRO Measures (~ 10 – 15 minutes for participants to complete) 

 

Youth participants completed two rounds of PRO surveys, once prior to their initial interview and 

once before their exit interviews. I chose to have youth participants fill out the PRO measures 

twice during the study as to not overburden their time. Youth participants were sent their PRO 

measures as surveys via Redcap [187,273]. The PRO surveys took most youth participants between 

10 – 15 minutes to complete. Youth participants were compensated with a $15 digital eGift Cards 

for each round of PRO surveys they completed.  

 

Patient Reported Outcomes (PROs) are, “information about a patient’s health that comes directly 

from the patient” [274]. We chose to have youth fill out PROs as part of this study to gather 

additional information directly from youth’s perspectives related to their transplant journeys and 

to see if we would like to use these measures in future work. This study was not a clinical trial, 

and we did not intend to find any significant differences in youth participants PROs prior to versus 

after using the My Kidney TREK technology probe. In total, youth completed a series of seven 
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PRO measures. This included four PROMIS measures about life satisfaction, general life 

satisfaction, meaning and purpose, and self-efficacy in managing medications [275–277]. 

Additionally, participants completed three other PROs: RAND 36-item measure about QoL 

[278,279], Perceived Stress Scale (PSS-10) [280], and NIH self-efficacy measures [281,282].  

 

Initial Interviews (~ 20 – 30 mins) 

 

Youth and caregiver participants completed separate initial interviews unless they requested to 

complete them together (only one youth and caregiver requested to have interviews at the same 

time). Informed by my own past work and others who have worked with youth patients 

[2,109,266,283,284], I chose to allow youth participants to do their own separate interviews. 

Allowing youth participants to be interviewed on their own has been shown to encourage more 

open conversations with youth participants, since having caregivers present may influence what 

youth may talk about in an interview or caregivers may even speak over a youth participant 

inserting their own thoughts over that of the youth’s. All initial interviews were completed 

overview zoom, lasted between 20 to 30 minutes, and were audio and video recorded. The initial 

interviews were designed as an ice breaker for participants to open-up and discuss their general 

kidney transplant experiences, participants also received a brief overview of the study timeline. At 

the end of the interview, participants (youth and caregivers) were instructed on what they needed 

to do for their story survey and were compensated with a $25 e gift-card sent to them via email.  

 

Summarized Version of Initial Youth Interview Protocol  

Introduction  

Hi _____, thank you for participating in today’s interview! The interview today will be 

approximately 30 to 45 minutes long and will be audio and video recorded. Before I go further, I 

would like to get your verbal consent/assent again that you are okay with today’s interview being 

audio and video recorded. Are you okay with today’s interview being audio and video recorded? 

(Wait for Affirmative Response). If they respond no, we will ask if we can take written notes 

instead of recording the interview (they already previously consented/assented, so we shouldn’t 

have many no’s).  
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Great, now I am going to start recording. For our interview today I will be asking you questions 

as well as doing a brief overview with you about what to expect for the rest of the study. When 

answering the interview questions, you can always feel free to skip a question and take as much 

time as you need to answer them, there are no right or wrong answers. You are free to leave the 

interview at any time. Before we get started are there any questions you have for me?  

Interview Questions  

We will begin with the interview questions that we expect to take between 10 - 20 minutes. First, 

we will begin with a few icebreaker questions.  

Ice Breaker Questions or Prompts  

1. Describe what a typical day looks like for you.  

2. If you could invent something to make your or your caregiver's (parent, grandparent, etc.) 

life easier, what would it be?  

Kidney Journey Questions 

For this study we will be learning about different components of your kidney transplant journey, 

which is the collection of all your experiences and feelings that have happened pre-transplant, 

during transplant, post-transplant, and even in the future. We know having a kidney transplant is 

a life changing event with highs and lows. Next, we would like to ask you some questions about 

different aspects of your kidney transplant journey.  

1. Why did you need to have a kidney transplant?  

2. How old were you when you had your kidney transplant?  

3. How do you feel like you have changed since your kidney transplant?  

4. What is something you are looking forward to in the future?  

5. How do you know if your kidney is healthy or not?  

6. What do your doctors measure to know if your kidney is healthy or not?  

7. Do you know what your most recent measurement was?  
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As part of this study, you will be interacting with the My Kidney T.R.E.K Thinking, Reflecting, 

and Empowering Kidney Patients app. This app will be personalized for you and as part of this 

personalization we would like you to select a username and avatar. I am going to show you four 

options for an avatar now, please let me know which one you would like for you’re my Kidney 

TREK app.  

Display the following four avatar options to them (these options will be in their own document 

which we will screen share with them):  

 

Great, now that you have selected an avatar what username would you like displayed on the app 

for you? --> Researcher will record the username they want  

That is the end of the question portion of the interview today, is there anything else you would like 

to add? We can now take a few minutes break if you need one (give a short 3 - 5-minute break if 

needed, if not move onto the next section).  

Below is a summarized outline of the rest of protocol: 

• Brief Overview of the Rest of the Study Timeline  

• Brief Story Survey Overview and Distribute the Story Survey Link  

• Wrap-Up with Participant 

• Separate Wrap-Up for Researcher(s)  
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Summarized Version of the Youth and Caregiver Exit Interview Protocol  

Introduction  

Hi _____, thank you for participating in today’s interview! The interview today will be 

approximately 60 minutes long and will be audio and video recorded. Before I go further, I would 

like to get your verbal consent/assent again that you are okay with today’s interview being audio 

and video recorded. Are you okay with today’s interview being audio and video recorded? (Wait 

for Affirmative Response). If they respond no, we will ask if we can take written notes instead of 

recording the interview (they already previously consented/assented, so we shouldn’t have many 

no’s).  

Great, now I am going to start recording. For our interview today I will be asking you questions 

as well as doing a brief over with you about what to expect for the rest of the study. When 

answering the interview questions, you can always feel free to skip a question and take as much 

time as you need to answer them, there are no right or wrong answers. You are free to leave the 

interview at any time. Before we get started are there any questions you have for me?  

Interview Questions  

Our interview questions today will be divided into two sections: (1) Questions about the overall 

concepts of the My Transplant TREK app and getting your feedback on the app and (2) a 

hypothetical scenario about a future version of the app. We expect this interview to take 

approximately 60 minutes long. Are you ready to get started?  

Questions About Overall Concepts of Tech Probe and Feedback  

Overarching Tech Probe Questions:  

1. What parts of the My Transplant TREK app did you like and/or dislike?  

2. How did the app change the way you thought about your journey?  

3. What did you learn about yourself or your journey after using the app?  

4. After reflecting on each of the components of the app do you feel more excited or nervous 

about your future?  
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5. Compared to more traditional forms of representing health data like a line or bar graph, did 

you find the visual elements of the app like the adherence battery more or less effective?  

Adherence component:  

6. What parts of the adherence component did you like and/or dislike?  

7. Did the adherence component help you see any growth or change for yourself? What?  

8. Did the adherence component help you identify any successes or barriers? What?  

9. Did the battery visual motivate you to want to make any changes to help keep your kidney 

healthy or did it disincentivize you?  

Kidney Function component:  

10. What parts of the kidney function component did you like and/or dislike?  

11. Did the kidney function component help you see any growth or change for yourself? What?  

12. Did the kidney function component help you identify any successes or barriers towards 

maintaining your kidney health? What?  

13. What did you learn from seeing your creatinine levels over time?  

14. Did the kidney function visual motivate you to want to make any changes to help keep your 

kidney healthy or did it disincentivize you?  

Kidney Journey Stories component:  

15. What parts of the kidney journey stories component did you like and dislike?  

16. Did the kidney journey stories component help you to see any growth or change for 

yourself? What?  

17. Did the kidney journey stories component help you identify any successes or barriers to 

help keep your kidney healthy? What?  

18. Did you find more value in the process of writing your kidney journey stories or reading 

and reflecting on your kidney journey stories in the My Kidney TREK app, or both?  

19. If you were to redesign the kidney journey stories component which elements, would you 

include or not include:  

1. stories,  
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2. photos,  

3. five-dimension sliders, story categories  

4. Would you want to add something new?  

Comparing the three components:  

20) If you were to redesign this tool which of the three components (adherence, kidney function, 

or kidney journey stories) would you include, not include, or change?  

Below is a summarized outline of the rest of protocol: 

• Kidney Function Visual Scenario/Questions  

• Wrap-Up with Participant 

• Wrap-Up for Researcher(s)  
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Figure D1 - Example Youth Story Survey (~ 30 to 60 mins) 
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Figure D1 Cont.  - Example Youth Story Survey (~30 – 60 mins) 

 

 
 

Adherence Survey (~5 to 10 mins) 

After participants completed their story surveys, they were then contacted by the research team via 

email to complete their adherence surveys via Recap [187] during the second week of the study. 

The main purpose of the adherence survey was to gather information about participants perceptions 

of their adherence from during the time of their transplant, during the past week, and what they 

would like it to be in the future. This survey used a battery analogy inspired from a participants 

design in Chapter 5. We included a visual of a battery for participants along with an explanation 

of what we meant by an adherence battery:  

 

 

Your Adherence Battery shows how well you're able to take your 
medications on time. If your Adherence Battery has a low charge, 
then you haven't been able to take your medications on time. If your 
Adherence Battery has a high charge, then you have been able to 
frequently take your medications on time. 
 
Things that charge your Adherence Battery are things that help you 
to take your medications on time. Things that drain your Adherence 
Battery are things that get in your way of taking your medications 
on time.  
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All adherence surveys were then used to personalize youth and caregiver’s individual My 

Adherence components of their technology probes. For an example of what a participant would 

see for one of the three-adherence sections from the survey, see Appendix D; Figure D2. Youth 

and caregiver participants were compensated with a $15 e gift-card sent to them via email after 

completing their adherence surveys.  

 

Figure D2 - Example Youth Adherence Survey (Past) 
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My Kidney TREK Walkthrough and Workbook (~ 15 to 20 minutes) 

During the final leg of the study all participants completed the following: a short walkthrough of 

their personalized My Kidney TREK tech probe, interaction with their personalized tech probe 

and accompanying workbook, and an exit interview. The walkthroughs were ~ 15 to 20 minutes 

in length and were audio and video recorded. The walkthroughs were designed to show participants 

all components of their personalized technology probes & workbooks as well as give participants 

time to interact with their tech probe and ask any questions.  

Each participant received a personalized technology probe to interact with for a week.  

Participants received their technology probe via a link to a Figma prototype [285], which 

participants were then able to access on any smart device (mobile, iPad, or computer). Each Figma 

prototype was secured with a password and could only be accessed by the individual participant 

and the research study team. During their walkthrough participates were asked to open their Figma 

link to both explore and troubleshoot if they had any technical issues. During the week they 

interacted with their tech probe participants were also asked to fill out an accompanying workbook. 

Participants were either mailed a hard copy of the workbook to go along with their personalized 

technology probe or emailed a PDF of their workbook. Participants were encouraged to first 

interact with tech probe and then use the workbook to reflect. Youth and caregiver participants 

were compensated with a $25 e gift-card sent to them via email after interacting with their tech 

probe and workbook.  

The accompanying workbook to be filled out after interacting with the technology probe 

was designed to encourage reflection about the content of the My Kidney TREK tech probe. I 

created the workbooks using Canva [286] and developed each section of questions through several 

rounds of feedback with the research team and additional feedback from a youth kidney transplant 

patient research collaborator. I will not be reporting on findings from the workbook data in this 

dissertation.  

• Workbook General Layout:  

• Intro Page  

• Contents Page  

• My Kidney TREK Probe Guidance Page  

• Workbook Section 1 – My Adherence  

o Intro to Section  
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o Question/Prompt Pages for Section 

• Workbook Section 2 – My Kidney Function  

o Intro to Section  

o Question/Prompt Pages for Section 

• Workbook Section 3 – My Kidney Journey Stories  

o Intro to Section  

o Question/Prompt Pages for Section 

• Bonus Page for Drawing or Additional Writing  

• Conclusion  

 

Figure D3 - Summary of the Initial Deductive Codebook 

 

Code System Memo 
MY Kidney TREK - EXIT INTERVIEW 
CODES 

These are all codes developed for analyzing the My Kidney 
TREK study exit interviews. 

Reflections   

Positive Reflection Positive reflection on either self or their journey. 
Growth/Change  Has reflected on personal growth or change throughout their 

journey.  
Hypothetical Scenarios  

What to Compare Participant discusses what they would like to compare 
(specific components) 

How to Compare Participant discusses how they would like to be compared if 
at all 

Mixed Thoughts on Comparison After shown scenario explains why they have mixed 
thoughts on comparison or like some ideas behind and 
dislikes other ideas. 

Dislikes Comparison After shown scenario explains why they dislike the idea of 
comparing their or their child's personal data. 

Likes Comparison After shown scenario explains why they like the idea of 
comparing their or their child's personal data. 

Kidney Journey Stories Kidney journey stories specific component codes 
KJS Design Suggestions/Ideas KJS specific design suggestions or ideas  
KJS  Dislikes KJS specific component dislikes 
KJS Likes KJS specific component likes 
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Adherence Component Adherence specific component codes 
Adherence Design 
Suggestions/Ideas 

Adherence specific design suggestions or ideas  

Adherence Dislikes Adherence specific component dislikes 
Adherence Likes Adherence specific component likes 

Kidney Function Component Kidney function specific component codes 
Kidney Function Design 
Suggestions/Ideas 

Kidney function specific design suggestions or ideas  

Kidney Function Dislikes Kidney Function specific component dislikes 
Kidney Function Likes Kidney Function specific component dislikes 

Overall Technology Probe Any thoughts particpants have about the technology probe 
overall. Suggest adding inductive codes as identified.  

 
 
Figure D4 – Summary of Final Codebook 
 
Code System Memo 

MY Kidney TREK - EXIT INTERVIEW 
CODES 

These are all codes developed for analyzing the My 
Kidney TREK study exit interviews. 

Reflections   

Negative Experiences   

Future Reflections  

Future Nervous  

Future Excitement(s) (+) Things they identified as being excited about for their or 
their child's future 

Positive Reflection Positive reflection on either self or their journey. 
Growth/Change  Has reflected on personal growth or change throughout 

their journey.  
Barriers Reflecting on thei past and barriers identified. 

Hypothetical Scenarios  

Reactions to Scenarios How particpants reacted to the scenarios and feelings it 
brought up for them.  

Likes Comparison After shown scenario explains why they like the idea of 
comparing their or their child's personal data. 

Mixed Thoughts on Comparison After shown scenario explains why they have mixed 
thoughts on comparison or like some ideas behind and 
dislikes other ideas. 
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Dislikes Comparison After shown scenario explains why they dislike the idea of 
comparing their or their child's personal data. 

What to Compare Participant discusses what they would like to compare 
(specific components) 

How to Compare Participant discusses how they would like to be compared 
if at all 

Kidney Journey Stories Kidney journey stories specific component codes 
KJS Likes KJS specific component likes 
KJS Neutral  

KJS  Dislikes KJS specific component dislikes 
KJS Design Suggestions/Ideas KJS specific design suggestions or ideas  

Adherence Component Adherence specific component codes 
Adherence Likes Adherence specific component likes 
Adherence Neutral Participant expresses over neautrality towards the 

component (no particualr likes or dislikes).  
Adherence Dislikes Adherence specific component dislikes 
Adherence Design 
Suggestions/Ideas 

Adherence specific design suggestions or ideas  

Battery Visual  Participants general impressions, thoughts, and if they 
found the visuals motivating or not motivating.  

Routine  Particianpts discuss their routine in terms of something 
they identified as something they need to focus more on 
based on what they reflected on in the adherence 
component.  

Kidney Function Component Kidney function specific component codes 
Kidney Function Likes Kidney Function specific component dislikes 

Kidney Function Neutral Participant expresses over neautrality towards the 
component (no particualr likes or dislikes).  

Kidney Function Dislikes Kidney Function specific component dislikes 
Kidney Function Design 
Suggestions/Ideas 

Kidney function specific design suggestions or ideas  

Kidney Function Visual Participants general impressions, thoughts, and if they 
found the visuals motivating or not motivating.  

New Things Learned Learned something new by interacting with kidney function 
component. 

Overall Technology Probe Any thoughts particpants have about the technology probe 
overall. Suggest adding inductive codes as identified.  

Tech Probe General 
Impressions/Usability 

Participants discuss their overarching general impressions 
about the tech probe and may bring up its usability.  



 205 

Design Suggestion/Idea Suggestions/ideas participants have for the tech probe 
overall. 

Tech Probe Visuals  

Effective   

Not Effective  

Neutral  
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