
Parallel Journeys of Patients with Cancer and Depression: 
Challenges and Opportunities for Technology-Enabled 
Collaborative Care

JINA SUH,
University of Washington, USA and Microsoft Research, USA

SPENCER WILLIAMS,
University of Washington, USA

JESSE R. FANN,
University of Washington, USA and Seattle Cancer Care Alliance, USA

JAMES FOGARTY,
University of Washington, USA

AMY M. BAUER,
University of Washington, USA

GARY HSIEH
University of Washington, USA

Abstract

Depression is common but under-treated in patients with cancer, despite being a major modifiable 

contributor to morbidity and early mortality. Integrating psychosocial care into cancer services 

through the team-based Collaborative Care Management (CoCM) model has been proven to be 

effective in improving patient outcomes in cancer centers. However, there is currently a gap in 

understanding the challenges that patients and their care team encounter in managing co-morbid 

cancer and depression in integrated psycho-oncology care settings. Our formative study examines 

the challenges and needs of CoCM in cancer settings with perspectives from patients, care 

managers, oncologists, psychiatrists, and administrators, with a focus on technology opportunities 

to support CoCM. We find that: (1) patients with co-morbid cancer and depression struggle to 

navigate between their cancer and psychosocial care journeys, and (2) conceptualizing co-

morbidities as separate and independent care journeys is insufficient for characterizing this 

complex care context. We then propose the parallel journeys framework as a conceptual design 
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framework for characterizing challenges that patients and their care team encounter when cancer 

and psychosocial care journeys interact. We use the challenges discovered through the lens of this 

framework to highlight and prioritize technology design opportunities for supporting whole-person 

care for patients with co-morbid cancer and depression.
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cancer; depression; whole patient; collaborative care; integrated care; health technology; 
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1 INTRODUCTION

Cancer is one of the leading causes of death worldwide. An estimated 1.7 million people in 

the United States were diagnosed with cancer in 2018 [129]. Lifetime prevalence of cancer 

is expected to be approximately 38% [31]. Advances in cancer treatments have improved the 

survival rate such that overall cancer death rates for all ages have decreased by 

approximately 1 to 2% per year during 2012 to 2016 [129]. With decreased death rates and 

over two-thirds of people who are diagnosed surviving five years or longer, improving 

quality of life has become an essential component of cancer care. Depression is one of the 

most common challenges for patients during and after cancer treatments, and up to 24% of 

patients with cancer have been diagnosed with clinically significant depression [68]. 

Unfortunately, depression is severely under-treated in patients with cancer, including about 

25% of patients with cancer and depression that receive no depression treatment at all [126].

Cancer care has increasingly moved toward integrating psychosocial care directly into 

cancer services [42], and care models such as Collaborative Care Management (CoCM) have 

been proven to be effective in treating depression and to be cost-effective in randomized 

control trials [3, 22, 36, 55, 121]. CoCM is a team-based care approach with an oncologist, a 

care manager, and a psychiatric consultant working together to improve the patient’s 

psychosocial health outcomes through the use of evidence-based care practices and a patient 

registry to deliver measurement-based and population-based care. Despite the effectiveness 

of such models, a recent national survey found that approximately 80% of cancer centers 

lack processes to follow up and adjust treatments for patients with clinical depression [135]. 

Implementing CoCM is also not without its own challenges. For example, recent reviews 

and analyses have highlighted: (1) low fidelity in adhering to principles of effective CoCM 

[125], (2) lack of clarity in role definitions and boundaries, (3) challenges in long-term 

sustainability, and (4) lack of standard care and communication pathways and tools [83, 108, 

131]. Twenty to 50% of patients are known to prematurely drop out of therapy [109, 110, 

120], and patients with cancer and depression face additional challenges to engaging in care 

due to factors that range from weakened physical conditions, competing and overwhelming 

numbers of appointments, unmet logistical needs (e.g., transportation), and stigma or lack of 

knowledge around depression treatments. Behavioral health providers (BHPs) in cancer 

centers, typically trained in clinical social work, are particularly overburdened with 

attempting to provide depression treatments in addition to helping patients meet their 

navigational and financial needs.
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Our research goals are: (1) to understand contextual factors and to identify challenges and 

needs in the depression care of patients with co-morbid cancer and depression, and (2) to 

identify technology design opportunities to support such care and to enhance or facilitate 

CoCM. We took a human-centered design approach to examining existing challenges to 

CoCM by conducting interviews and contextual inquiries across three urban or rural cancer 

centers that have implemented or aspire to implement CoCM (i.e., have implemented some 

components of CoCM). Prior research has examined the use of technology to support CoCM 

(e.g., telehealth, electronic health records, web and mobile platforms), finding it to be 

effective in engaging patients and treating depression [44, 70, 100, 118]. Although there 

have been a variety of opportunities proposed for technology enhancements of CoCM [10, 

96], such technologies must be carefully grounded in concrete needs identified using human-

centered design approaches [7, 8]. Furthermore, a better understanding of the needs for and 

feasibility of such technologies in CoCM, especially for treating depression in cancer 

settings, is necessary to improve effectiveness and usability of such technologies [95]. Our 

research thus augments this growing body of work by uncovering challenges and 

opportunities for design in the specific context of co-morbid cancer and depression.

Although we observed that patients with co-morbid cancer and depression experience both a 

cancer care journey and a psychosocial care journey consistent with prior research, our 

analysis revealed that considering these care journeys independently was insufficient for 

characterizing these patients and the challenges encountered by them and their care teams. 

Our research therefore also proposes a framework of parallel journeys, examining challenges 

and opportunities for interventions and technologies through a lens of placing these journeys 

side-by-side and examining where they fall out of sync.

Our specific contributions therefore include:

• We propose the concept of a parallel journeys framework for examining and 

characterizing complex co-morbidities and care contexts.

• We conduct interviews with 29 stakeholders regarding the care of patients with 

co-morbid cancer and depression: patients, center administrators, medical 

providers (i.e., oncologists, psychiatrists), and BHPs (i.e., social workers, 

psychologists) and contextual inquiries with 8 BHPs. Interviews and contextual 

inquiries were conducted at three different cancer centers.

• We confirm that patients with co-morbid cancer and depression experience 

various phases of a cancer care journey as described by Jacobs et al. [57].

• We also observe that patients with cancer and depression experience various 

phases of a psychosocial care journey, a concept described in psychosocial care 

practice guidelines that we strengthen with qualitative evidence.

• We apply the parallel journeys framework to analyzing our data and examining 

breakdowns and challenges to care that occur at the intersection of the parallel 

care journeys.

• We present technology design opportunities for addressing these challenges and 

supporting whole-person care for patients with co-morbid cancer and depression.
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2 BACKGROUND

2.1 Depression and Cancer

Depression is one of the most common challenges in patients with cancer. Common 

contributors to depression in cancer include a patient’s psychological reaction to phases of 

the cancer journey (e.g., diagnosis, treatment, recovery or relapse, survivorship or end of 

life), social stressors (e.g., loss of a job, financial burden), and physical side effects from 

cancer treatment (e.g., nausea, fatigue, hair loss) [94, 112]. Recent meta-analyses have found 

the prevalence of depression in patients with cancer to be as high as 24% [68, 94], much 

higher than the 8% annual prevalence in the general population [119, 128]. Clinical 

depression in some patients may go undetected by oncology providers and staff who lack 

specialized training to diagnose mental health conditions [79, 91, 113]. In patients with 

cancer, depression is associated with increased mortality risk [64], longer hospital stays [86], 

increased risk of completed suicide [50, 81, 102], increased healthcare costs [78], decreased 

adherence to treatment recommendations and medications [65], and decreased quality of life 

[94].

Despite its high prevalence and negative impacts, depression in patients with cancer is 

under-treated. Seventy-three percent of patients with cancer and depression do not receive 

potentially effective depression treatment [126]. Patients in rural areas are more likely to 

receive inadequate access to mental health services compared to urban residents, partly due 

to a limited supply of behavioral health providers (BHPs), lack of psychiatric clinicians, and 

lack of on-site mental health services [35, 62, 97]. In addition, patients with co-morbid 

conditions (i.e., cancer and depression) encounter many barriers that limit their ability to 

care for their health (e.g., physical limitations, high complexity in medication management, 

financial constraints, compounding of symptoms) [12].

2.2 Collaborative Care Management

Because of potential direct neuropsychiatric effects of cancers and their treatments on 

depression [94], access to BHPs trained specifically in oncology contexts is crucial in 

treatment of depression for patients with cancer. However, most cancer centers are not 

equipped to provide comprehensive mental health care. The Institute of Medicine 

recommends direct integration of psychosocial services in cancer settings [89] as a cost-

effective way to address inadequate treatment [80, 94], and the psychosocial oncology care 

framework [76] provides guidelines for achieving such recommendations. The Collaborative 

Care Management (CoCM) model is an evidence-based strategy for implementing these 

recommendations [73], a proven and cost-effective standard of care for treating depression, 

improving quality of life, and increasing adherence to cancer treatments [3, 22, 36, 55, 121] 

consistent with accepted clinical practice guidelines [2].

CoCM is based on several core principles [125]: (1) it is a team-based collaborative 

approach to psychosocial care with a triad of providers (i.e., as described next), (2) it is a 

population-based care approach responsible for the outcomes of a defined population of 

patients (i.e., patients identified as depressed), (3) it is a measurement-based care approach 

that uses validated outcome measures to monitor patients and to guide treatment decisions, 
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and (4) it is an evidence-based approach that uses scientifically proven interventions that are 

effective in treating depression [5, 40].

CoCM centers around the patient. A triad of providers, each with a clearly defined role, 

collaborate to improve the patient’s psychosocial health outcomes. Figure 1, adapted from 

University of Washington AIMS Center, illustrates roles and relationships of CoCM team 

members in the cancer context. An oncologist is responsible for overseeing the overall care 

of the patient. A psychiatric consultant works with the care manager and oncologist to aid 

with assessment and diagnosis, to develop a biopsychosocial treatment plan, and to 

communicate recommendations for treatment (i.e., psychotropic medications and/or 

evidence-based psychosocial treatments) [11]. A care manager, who is typically a clinical 

social worker but can also be a nurse or psychologist, is embedded in the cancer center, 

consults with an on-site or remote psychiatrist with expertise in treating patients with cancer. 

They work closely with the care team (i.e., oncology, primary care, and other supportive care 

providers) to coordinate and deliver comprehensive care, to provide patient education, to 

deliver evidence-based psychosocial treatments, to monitor patient progress using 

standardized scales, and to provide systematic outreach to engage patients. [28, 33, 46]. Our 

work specifically examines depression care situated in the context of CoCM.

Implementing CoCM is not without challenges. Recent reviews and analyses of CoCM have 

highlighted several challenges, including low fidelity to established principles of effective 

CoCM [125], a lack of clarity in role definitions and boundaries, challenges in the long-term 

sustainability of such models, and a lack of standard care and communication pathways and 

tools [83, 108, 131]. Other challenges are a lack of funding for non-billable services and a 

lack of a workforce that is sufficiently trained or available in rural areas [96]. Because these 

recent reviews of CoCM focus primarily on implementation of the care model in non-cancer 

contexts, they lack in-depth understanding of patient experiences in a co-morbid cancer and 

depression context and lack actionable insights for technology design to meet stakeholder 

needs in this context. Our research therefore aims to develop concrete technology design 

opportunities, focusing on identifying challenges in patient and care team experiences and 

developing a conceptual design framework (i.e., parallel journeys framework) to explore 

how and why these challenges emerge.

2.3 Technology-Supported Collaborative Care Management

Prior studies have examined addressing challenges and augmenting capabilities of CoCM 

with technology. For example, Kroenke et al. [70] performed automated monitoring using 

interactive voice response (IVR) or the Internet. Fortney et al. [44] used telephone, video 

conferencing, and shared electronic medical records. Rollman et al. [100] studied telephone-

based communication between care managers and patients. Steel et al. [118] provided 

patients with web-based CoCM interventions that include written and audiovisual self-

management strategies and a bulletin board. Wu et al. [133] compared usual CoCM with 

technology-enhanced CoCM using automated telephone assessment. A recent review of 

randomized controlled trials on the effect of telehealth on pain, depression, and quality of 

life in patients with cancer found that telehealth-enabled CoCM approaches demonstrated 

improvement in depression outcomes [1].
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Using the core principles of CoCM as a basis for determining key tasks and processes, a 

comprehensive list of potential technology opportunities for enhancing CoCM has been 

proposed [10, 96], including a messaging platform for patient engagement, digital delivery 

of evidence-based psychosocial interventions and education resources, decision support 

tools with clinical pathways, remote self-assessment, and systematic monitoring and review 

of patients using a web-based registry and remote consultations. However, despite high 

interest in integrating technology into CoCM and promising benefits, further research is 

necessary in understanding the needs for and feasibility of such technologies in CoCM for 

various stakeholders, especially for treating depression in cancer settings [95].

2.4 Technology for Mental Health and Cancer

Computer-mediated interventions for mental health and cancer have long been of interest to 

the human-computer interaction (HCI) community. Early calls for research at the 

intersection of mental health care and HCI [29] have been met with over a decade of 

research investigating technological support for diverse clinical needs [103]. Computer-

assisted therapy methods have been examined in a variety of contexts, including for anxiety 

disorders [30, 130], bipolar disorder [6], ADHD [72], phobias [132], schizophrenia [127], 

and depression [82, 105, 117]. The use of technology to help support mental health 

treatment has significant potential and has proven highly effective in a number of contexts 

[103].

Beyond technological interventions to address mental health, prior work has examined 

challenges for patient information-seeking at the individual, institutional, and infrastructural 

levels, uncovering challenges for providers connecting patients to local resources, a lack of 

mental health resources for low-income patients, and a legal system that does not address 

mental health needs [17]. Such research emphasizes that: (1) although technology may have 

significant potential to address a variety of mental health issues, such interventions need to 

consider the context within which they are deployed, and (2) even access to technology itself 

may be a barrier to mental health care.

Significant HCI research has also examined technological opportunities in cancer. For 

example, both patients with cancer and providers could benefit from tools that support 

educating the public about self-screening practices, improving accessibility of online support 

communities, and automatically tracking patient data [49]. Interventions for patients with 

cancer have included social networking features [111] and mobile applications [58] designed 

to surface useful information, mobile tools to support health management [59], and 

symptom monitoring systems [47]. Past work has examined the needs of various 

stakeholders across different age groups [39, 52, 77], disease types [56, 63], and geographic 

contexts [47]. Such interventions have generally focused on topics such as information-

seeking, self-tracking, and health management, with an acknowledgement that patients in 

various contexts may encounter idiosyncratic challenges that require nuanced understanding 

to effectively address.

Given the high co-occurrence of cancer and depression [94] and given CoCM serving as the 

standard of care for patients with cancer and depression, our work builds on HCI research in 
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physical and mental health interventions by highlighting and prioritizing technology 

opportunities specific to the context of CoCM and depression in cancer settings.

2.5 Design Framework

Prior HCI research has examined the experiences of chronic disease treatments using patient 

journeys as a design framework [21, 122], an approach that has been useful in guiding the 

design of technology interventions [38, 136]. In particular, Hayes et al. [49] describe the 

cancer journey in five phases: screening and diagnosis, initial information-seeking, acute 

care and treatment, no evidence of disease, and chronic disease and disease management. 

This temporal account of the cancer journey is distinct from clinical staging and trajectories 

of the disease and emphasizes characterizing the commonalities in patient experiences and 

their emotional and physical changes.

Jacobs et al. [57, 60] build on this journey metaphor to examine significant factors that 

contribute to an individual’s cancer journey, such as responsibilities, challenges, and 

personal impacts that patients face in each phase. The cancer journey framework surfaces 

patient challenges and needs beyond cancer treatment, including logistical issues (e.g., 

transportation, financial management), emotional issues (e.g., coping with diagnosis, anxiety 

about recurrence), clinical issues (e.g., treatment decisions and adherence), and cognitive 

issues (e.g., information overload, “chemo brain”). Such frameworks can be used to inform 

the design of technology tools specific to each phase of the cancer journey. Although this 

framework accounts for how cancer influences a patient’s psychosocial aspects and is useful 

in designing support for patients with cancer, little research has addressed the challenges of 

simultaneously treating cancer and its co-morbidities.

Psychosocial care practice guidelines [2, 45] provide a map of how different stages or 

components of psychosocial care could be sequenced in cancer settings. These guidelines 

suggest how patients may navigate stages of psychosocial care, but primarily provide 

general recommendations from the perspective of care practitioners. Informed by these 

guidelines, our research provides greater understanding of the patient psychosocial care 

journey through interviews and contextual inquiries with multiple stakeholders. We also 

highlight additional complexities and challenges introduced by concurrent depression and 

cancer care.

3 METHOD

Two research questions that guided our study are:

RQ1 What are the challenges and needs that patients with co-morbid cancer and 

depression and their care team encounter in providing depression care?

RQ2 What are technology design opportunities for supporting patients with co-

morbid cancer and depression and enhancing integrated depression care?

To answer these research questions, our study included a combination of semi-structured 

interviews and contextual inquiries. We conducted interviews of multiple stakeholders to 

obtain multiple perspectives on current practices and challenges surrounding the care of 
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patients with co-morbid cancer and depression. We also conducted contextual inquiries to 

complement and contextualize our interview data by observing care practices as they unfold 

in real-world situations. Although our ultimate goal is to identify technology design 

opportunities, we ensured that our data collection was not exclusive to technology use in 

order to explore contextual factors and challenges that may influence the design and 

adoption of technology.

To ensure the safety of patients and maintain high ethical standards for the recruitment and 

study procedure, we worked closely with the coordinating institution’s Institutional Review 

Board (IRB) as the single IRB of record, with one behavioral health provider (BHP) from 

each site, and with psychiatry and behavioral science experts within our research team.

3.1 Study Procedure

3.1.1 Sites.—We conducted our study in three cancer centers that varied across 

dimensions of: (1) urban to rural according to Rural-Urban Continuum Codes (RUCC) 

[107], and (2) extent of existing CoCM implementation. Specifically, sites included two 

urban (RUCC = 1) cancer centers and one rural (RUCC = 5) cancer center. One urban site 

(i.e., Site 1) had implemented CoCM, including BHPs playing the role of care managers 

(e.g., clinical oncology social workers) assigned to different cancer specialties, embedded 

psychiatrists, weekly systematic caseload reviews and consultations between BHPs and 

psychiatrists, and an Excel-based registry to manage and track patients receiving behavioral 

health care at the cancer center. The other two sites (i.e., urban Site 2, rural Site 3) were 

aspiring to implement CoCM with limited integrated psychosocial care. Both sites offered 

evidence-based psychosocial treatments through BHPs who were embedded within the 

cancer center, but they lacked access to dedicated psychiatrists, process and workflow to 

support systematic follow-up and measurement-based care, and a registry for caseload 

management. We chose to study these sites with differing characteristics to ensure that our 

data derived from sites with variation in urban to rural locations and their experience with 

CoCM. Table 1 (top) summarizes site characteristics.

Due to the sensitive nature of depression and a vulnerable patient population, our study 

required significant coordination and collaboration from the local sites. We held an 

orientation meeting with various site representatives from each cancer center (i.e., site 

administrators, providers, medical directors) to present our study objectives and general 

procedures. We then identified primary points of contact (i.e., one BHP from each site) who 

helped finalize participant recruitment procedures, facilities use, scheduling, and 

compensation.

3.1.2 Participants.—At each site, we recruited four types of participants: behavioral 

health providers (BHP), medical providers (MP), administrators (A), and patients (Pt). BHPs 

are clinicians responsible for delivering psychosocial treatments and coordinating 

psychosocial care. These participants primarily consisted of clinical oncology social 

workers, with the exception of one psychologist. Medical providers consisted of oncologists 

as well as psychiatrists and primary care physicians. Administrators consisted of a cancer 

center manager, a clinical services manager, and a clinical social work manager who 
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assumed the role of overseeing the operations and workflow of behavioral care at the cancer 

center. We relied on points of contact from each cancer center to identify and recruit BHPs, 

medical providers, and administrators.

Once identified, BHPs helped with patient recruitment in two ways. After providing BHPs 

with a study information handout and recruitment guidelines, we asked each BHP to identify 

several of their active patients whose recent PHQ-9 [69] (or equivalent) scores were 10 or 

above (i.e., moderate to severe depression) and to ask patient permission for the study team 

to contact them to participate in the interview study. In addition, each BHP contacted and 

obtained permission from patients whose sessions with the BHP would be observed as part 

of a contextual inquiry.

Across three sites, we conducted semi-structured interviews with 29 participants (11 

patients, 9 BHPs, 6 medical providers, 3 administrators). Of 11 patients interviewed, 7 

reported as female, 3 reported as male, and 1 did not report any gender. Six out of 11 

patients interviewed reported as ethnic minority. Patient age ranged from 24 to 89 years old 

with mean of 47.0 and standard deviation of 18.0. Table 1 (bottom) also summarizes the 

number of interview participants from each site. Of the 9 BHPs interviewed, 8 were also 

shadowed and observed through contextual inquiry. As a result of contextual inquiry, we 

observed 10 unique patient sessions in Site 1, 9 in Site 2, and 7 in Site 3. We did not collect 

any demographic information for patients observed as part of a contextual inquiry because 

these patients were not the primary focus of the contextual inquiry. Of the 26 unique patients 

observed during contextual inquiry, one was also interviewed.

3.1.3 Interview.—We conducted semi-structured interviews of multiple stakeholders to 

collect their perspectives on care experiences in their own words and to triangulate common 

challenges and needs. The focus of each interview varied slightly based on the type of 

participant. With patients, our interview questions focused on understanding their 

experiences surrounding the depression treatment they received, coordination of 

psychosocial appointments, communication with their providers, and their practices and 

tools used in addressing their depression and symptoms. With BHPs, we focused on their 

workflows, tasks, and tools used in providing and coordinating psychosocial care within and 

outside of their sessions with patients and in communicating and collaborating with different 

providers. We also probed their experiences in providing evidence-based interventions, 

specifically behavioral activation (BA), which is an effective treatment for depression [34, 

37]. With psychiatrists (or with a primary care physician if the site lacked access to a 

psychiatrist), interview questions were similar to those for BHPs with added attention to 

aspects that differentiated their roles (e.g., recommending psychopharmacological 

interventions or psychiatric consultations). With oncologists, we asked about their 

involvement in the psychosocial care of their patients, including detection of depression 

symptoms, communicating and coordinating care with psychosocial or psychiatric care 

providers, and managing treatments and medications. With administrators, our interview 

questions focused on operational and financial aspects of psychosocial care, monitoring the 

quality of psychosocial care, and adoption of new programs or technologies. These interview 

topics helped structure our interviews, but our interview protocol was open-ended such that 

we could further explore challenges in any of these topic areas with all participants.
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During the interview, providers were asked to refer to a specific patient encounter to ground 

their responses (e.g., “please recall a last patient or session that…”). These were not 

necessarily the same patients we interviewed or observed while shadowing BHPs. To 

preserve patient confidentiality, we explicitly did not gather patient identifiers from the 

providers or health records. We instead captured general patient characteristics (e.g., female 

stem cell transplant patient), behaviors (e.g., checking texts messages on the phone), and 

affect (e.g., anxiety from infusion) from the conversation. Each interview lasted 

approximately an hour; 26 were conducted in-person and 3 by phone. Interviews were 

audio-recorded and later transcribed. Each interview participant was compensated with a 

$50 gift card.

3.1.4 Contextual Inquiry.—Contextual inquiry [15] allows for observing actual 

behaviors and situations as they unfold in real world contexts. The primary focus of our 

contextual inquiries was BHPs. We were interested in: (1) gaining a richer understanding of 

existing workflows and practices, of competing tasks and demands, and of technology use in 

the delivery of psychosocial care, and (2) observing a wide variety of patients and treatment 

techniques employed by the BHPs.

A typical contextual inquiry session started in the morning with a quick orientation to the 

day’s schedule and the patients we would be observing. During observation, we often sat 

next to the BHPs, listened to their conversations, watched their use of tools (e.g., desktops, 

mobile devices, printers, notebooks), and traveled with them to their patient sessions and 

meetings. When observing patient sessions, we did not interfere with the sessions and sat in 

the room in a way that avoided a patient’s direct line of sight. Outside of patient sessions, we 

asked the BHPs to think aloud if the circumstances allowed it (e.g., charting at their desks), 

and we asked clarifying questions in-the-moment or at a later opportune time (e.g., en route 

to sessions, during lunch breaks).

Each contextual inquiry session with a BHP lasted between 2 to 8 hours and consisted of 

one or more patient sessions ranging from approximately 15 minutes to an hour. Most 

patient sessions were scheduled, with the exception of 3 ad-hoc sessions. To address 

concerns of potentially coercing patients into being observed, each corresponding BHP 

obtained permission in advance from their patients for our research team to observe their 

sessions before our visit. We took notes throughout the observation, captured photographs of 

the facilities and work spaces with the permission of administrators, and received copies of 

psycho-education materials used in the session. No compensation was offered for 

participation in contextual inquiries.

3.2 Analysis

We combined interview transcripts and observation notes to create a single dataset. All 

potential identifiers (e.g., names, places) were manually removed by the researchers that 

collected the data. Our general analysis approach was to draw out challenges and needs for 

answering RQ1 and then to synthesize technology design opportunities for RQ2. Here we 

describe our analysis of challenges in greater detail, which involved two stages: (1) 
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enumeration of challenges, and (2) characterization of challenges through patient care 

journeys.

3.2.1 Identification of Barriers and Facilitators.—To understand what challenges 

exist in our data, we identified barriers that hinder the progress of depression care and 

facilitators that enable depression care in cancer settings. Three researchers qualitatively 

coded the interview and observation data using inductive thematic analysis [19]. Two of the 

three researchers were already familiar with the data, having collected and anonymized most 

of the data. All interview transcripts and observation notes were entered into qualitative data 

analysis software (i.e, ATLAS.ti). Researchers independently examined a subset of assigned 

transcripts and notes, tagging parts of the texts with “memos” [16] that summarize the dialog 

or observation (e.g., “BHPs are responsible for organizing patient support groups”). We held 

collaborative memo extraction sessions for a subset of data to align our process and 

reconcile disagreements. The researchers were encouraged to reuse existing memos if the 

extracted quote could be described with an existing memo. Although technology-related 

themes emerged from our analysis, the researchers reframed the technology themes as the 

underlying stakeholder needs that the technology addresses. We then collaboratively merged, 

split, and refined extracted memos, using consensus meetings to organize them into 

emerging barriers and facilitators to psychosocial care. We iteratively repeated these 

processes of extracting memos independently and collaboratively organizing memos into 

emerging themes of barriers and facilitators (e.g., “BHPs have many competing demands”). 

At the end of the coding process, three researchers collaboratively reviewed all barriers and 

facilitators and the underlying memos and quotes to reach an agreed level of cohesiveness 

and consistency within each theme. We extracted the underlying challenges that our 

identified facilitators supported and merged those underlying challenges with barriers into a 

combined set of challenges. We incorporated technology-specific facilitators into our 

consideration for technology design opportunities.

3.2.2 Development of Psychosocial Care Journey.—After the enumeration of 

challenges, we organized our data into a temporal care journey to map each challenge to a 

certain point in time of patient care. Our construction of a psychosocial care journey 

involved mapping out the timeline of all stakeholder experiences through the care process 

based on three sources of data: (1) patient recollection of their own care experiences, (2) 

provider accounts of how their patients experience care, and (3) our observation of patient 

experiences. On the horizontal, temporal axis, we had various transition points and phases of 

care informed by psychosocial care practice guidelines [2]. On the vertical, stakeholder axis, 

we listed the patient and members of the care team and illustrated any actions performed by 

or interactions between stakeholders. We then mapped several challenges at different points 

of the care journey. Figure 2 provides a snapshot of this process. We found this exercise 

lacked the expressivity required to characterize the complex care paths of patients. This 

realization led to the development of the parallel journeys framework which we describe in 

detail in Section 4.1.
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4 FINDINGS

We organize our findings according to our research questions. We first address RQ1, 

presenting contextual findings that helped us understand the challenges and needs that 

patients and their care teams face in receiving and providing depression care in cancer 

settings. Section 4.1 describes patient care journeys and our development of the parallel 
journeys framework. Section 4.2 applies the framework to characterize challenges identified 

in our data. We generally found contextual factors to be more prominent in our data because 

most participants had minimal use of technology in their current care practices. We then 

address RQ2, presenting technology-specific findings synthesized to address identified 

challenges. Section 4.3 presents technology design opportunities for supporting depression 

care of patients with cancer and describes why these opportunities are specifically important 

for our patient and care team context.

4.1 Parallel Journeys Framework

4.1.1 Cancer Care Journey.—The emotional and physical experiences of patients with 

cancer can commonly be characterized by phases of a cancer journey [49]: screening and 

diagnosis, information seeking, acute care and treatment, no evidence of disease, and 

chronic disease and disease management. Jacobs et al.’s cancer journey framework [57, 60] 

further characterizes these phases by incorporating patient responsibilities, challenges, and 

personal impacts in each phase.

The patients that we interviewed, that we observed during contextual inquiries, and that were 

described by providers, experienced these phases of a cancer care journey while managing 

their patient responsibilities. They described encountering challenges in care and 

experiencing changes in emotions and life. Pt13, whom we observed while shadowing 

BHP2, had recently been diagnosed with cancer and was finalizing treatment decisions and 

financial adjustments in preparation for active treatments; he began feeling a general sense 

of “gratitude and compassion” since the diagnosis. Pt1 described the process of getting her 

body prepared for stem cell transplant as being “really rushed,” and Pt2 explained that, in 

hindsight, she did not fully process all the diagnostic information given to her because 

“people were making [her] feel like everything was not a big deal when it was a huge deal.” 

Four of the patients we observed while shadowing BHPs were actively being treated in the 

infusion suite, and BHP5 described the care environment as “it’s best to always expect 
things will not go smoothly (laughs).” When we interviewed Pt1 just after she had finished 

her transplant procedure, she mentioned that her struggle was in “trying to figure out what 
[her] new normal is going to be.”

Our analysis revealed that the challenges that patients with cancer and depression expressed 

around depression care could not fit squarely within one or more of these phases of cancer 

care journey. For example, psychotropic medications used to treat depression could interfere 

with cancer treatment, thus requiring significant coordination between the psychiatrist and 

the oncologist. Pt8 developed severe anxiety towards chemotherapy infusions that required a 

BHP’s physical presence to continue with treatment. Patients often feel too sick from cancer 

treatments and may cancel their appointments with their BHPs, which impacts the continuity 

of their depression care. Although the cancer care journey can be used to characterize a 
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range of emotional and psychosocial aspects of cancer (e.g., attitude change, return to 

normal), its phases are delineated by the physical aspect of cancer (i.e., around the diagnosis, 

treatment, and recovery from cancer) and does not account for the context introduced by co-

morbid psychiatric disorders that include dedicated treatments and unique patient 

experiences. Therefore, the cancer care journey alone is insufficient in characterizing such 

co-morbid contexts.

4.1.2 Psychosocial Care Journey.—As described in Section 3.2.2, we generated a 

timeline of how patients experienced their depression care, organized into four key phases of 

a psychosocial care journey. We found that patients with depression experience four 

common phases of psychosocial care (see Figure 3): (1) identification of patients with 

depression, (2) initial psychosocial assessment, diagnosis, and rapport building, (3) active 

depression treatment, and (4) maintenance and relapse prevention planning. These phases of 

a psychosocial care journey align with practice guidelines recommended for treating major 

depressive disorder [45], psycho-oncology care practice guidelines [2], and CoCM 

guidelines and care responsibilities that include screening of patients for depressive 

symptoms, delivering evidence-based behavioral and/or pharmacological treatments to 

improve patient outcomes, systematic review of patients with psychiatric consultants and 

adjustment of treatment for patients who are not improving, and relapse prevention planning 

[40, 124]. Our data from patient recollection of care, BHP description of how they engaged 

with patients, and our observations of BHP sessions with patients at different points of care 

(e.g., initial engagement, active treatment, follow-up) provide qualitative evidence and a 

nuanced understanding of how patients with cancer and depression experience these phases. 

Here we formally introduce the four phases by defining their care goals and providing 

evidence of how our patients with cancer and depression experience the four phases of the 

psychosocial care journey.

Phase 1:  In the identification of patients with depression phase, patients are screened for 

depressive symptoms at various intervals throughout their cancer care using standard and 

validated screening tools such as the Distress Thermometer [101] or the 2-item Patient 

Health Questionnaire (PHQ-2) [75]. The goal of this phase is to proactively screen patients 

for depression at key points in their cancer care and to engage them in appropriate 

psychosocial care to address potential barriers to engagement in cancer care and to improve 

health outcomes. When a patient reports depressive symptoms above a critical threshold, the 

care team refers the patient to the appropriate BHP for a thorough assessment: “The 
information from the distress screening device is entered [into the EHR]. If they’ve hit a 
certain threshold, it triggers an alert to social work. And then social work calls and follows 
up with them.” (BHP3). Patients with pre-existing depression that require coordination with 

an outside psychosocial care provider or continued management of their condition are also 

referred to BHPs: “If a medication seems to be indicated or if they have a more complex 
mental health background, then psychiatry or psychology would be an appropriate referral. 
But it really should happen after they’re referred to social work.” (BPH9).

Phase 2:  After patients are identified as potentially depressed and referred to a BHP, they 

move to the initial psychosocial assessment, diagnosis, and rapport building phase. The 
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goal of this phase is to gain a deeper understanding of the whole patient, to assess the needs 

of the patient, to build trust and a working relationship, to conduct a diagnostic assessment, 

and to provide resources and a depression treatment plan. The patient meets with a BHP 

who performs a full psychosocial assessment of the patient by using validated tools to 

establish baseline symptom severity (e.g., 9-item Patient Health Questionnaire (PHQ-9) 

[69], 7-item Generalized Anxiety Disorder (GAD-7) [115]), by eliciting background 

information (e.g., family and medical history, psychiatric and substance use history, financial 

background, social support, practical needs), and by conducting a comprehensive clinical 

evaluation to establish a diagnosis prior to initiating treatment [4]. Through one or more 

interactions with the patient, the BHP builds rapport with the patient “to best know them and 
support them” (BHP4), “to open up or unpack what [BHPs] need to track them” (BHP6), 

“for patients to begin to trust more and join with [BHPs]” (BHP5), and “to get a patient buy-
in [and know] whether or not they’re gonna continue to ask for your support” (MP2). This 

phase also provides an opportunity for patients to receive psycho-education and supportive 

resources: “One of the things I try and do with patients is also let them know the different 
supportive care resources here, and that any of them, whether it’s psychiatry, psychology… 
it’s okay for them to see any of… It’s really giving ‘em permission.” (BHP6).

Phase 3:  After patients have worked with BHPs and oriented themselves to available 

psychosocial support, the next phase of the psychosocial care journey involves active 
depression treatment. The goal of this phase is to target identified problem areas from the 

previous phase and to achieve target patient goals (e.g., remission of depression as indicated 

by low PHQ-9 scores, cancer treatment adherence). BHPs provide brief evidence-based 

treatments (e.g., problem solving therapy, motivational interviewing, cognitive behavioral 

therapy (CBT), behavioral activation (BA), acceptance and commitment therapy) during 

scheduled sessions (e.g., weekly, bi-weekly) based on the needs of the patients: “I will be 
doing BA with him mostly because of the way he and his wife talked about his activity 
level… he didn’t identify with the word depressed, but he said, ‘I just don’t feel like doing 
anything.’ Like the lack of motivation, and he’s less talking about like, ‘I’m thinking about 
X, Y and Z,’ where… if he’s having thoughts that are getting in the way, that would make a 
difference. I would do… be doing CBT with him.” (BHP4). Patients regularly complete 

patient-reported outcomes (e.g., PHQ-9, GAD-7) and perform tasks or assignments between 

sessions for continuous care and positive reinforcement: “I really do enjoy opening the 
sticker… the actual peeling of the sticker, and putting it next to my whatever it, my goal… 
whatever it was. It makes you feel good. So she actually prescribed that you should get this 
activity journal, log it, put the sticker next to it.” (Pt8). Patients that need psychotropic 

medication management or that have additional co-morbidities (e.g., co-morbid anxiety, 

substance use disorders) are typically also seen by the psychiatrists.

Throughout active depression treatment, BHPs monitor the progress of patients using 

assessment tools and their clinical judgement: “I kind of rely on the [assessment] tool to sort 
of be the indicator of how things are going.” (BHP6). BHPs systematically monitor all 

patients under their care, proactively reach out to patients when necessary, and conduct 

regular caseload reviews with psychiatric consultants to make treatment adjustments. For 

patients who are discharged after completing their cancer treatments or who move away 
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from the cancer center, BHPs facilitate referrals to and coordination with community 

providers for continued engagement in care: “There are some patients who have serious 
mental illness1 and I actually think need to be in a community mental health center where 
they have a case manager. And so earlier on I will try to get them involved as soon as 
possible once they’re like physically well enough to be able to travel to that place. And then 
we’ll work together for a while and then I’ll try to sort of let the community mental health 
agency take over.” (MP2).

Phase 4:  When a patient’s depressive symptoms substantially improve and the treatment 

target has been reached (e.g., depression remission), patients move to the maintenance and 
relapse prevention planning phase. The goal of this phase is for patients to achieve long-

term remission of depression and maximize self-efficacy. Patients work with their BHPs to 

establish a relapse prevention plan that includes identifying early warning signs (e.g., 

changes in sleep, mood), establishing effective coping strategies (e.g., taking medications, 

reducing stress, engaging in pleasurable activities), and contacting BHPs if symptoms re-

emerge [53].

As with a cancer care journey, the psychosocial care journey alone is insufficient for 

characterizing care experiences of patients with cancer and depression. For example, 

depression care could continue beyond cancer treatment, but because behavioral health 

services are often embedded in and limited by cancer center resources, patients who move 

away after active cancer treatment or are discharged from the cancer center may need to 

search for new providers. Recurrence of depression could place patients back into the 

psychosocial care journey, and such patients may be engaged in different phases of cancer 

care, introducing complications of coordinating multiple care resources.

4.1.3 Parallel Journeys Framework.—Both the cancer care journey and the 

psychosocial care journey were alone limiting in characterizing the challenges of patients 

with cancer and depression, in part because the combination of the two journeys further 

complicate the patient experience by exacerbating the characteristic challenges of each of 

them. To address this limitation, we developed the concept of a parallel journeys framework 
as a conceptual design framework to examine these journeys together and to help organize 

our data. To illustrate this concept of parallel journeys, we describe the parallel journeys of 

three patients extracted from our qualitative data. Pt12’s experiences were described by MP2 

during her interview. Pt1 discussed her own experiences during her interview. Pt13’s 

experiences were constructed based on our observation while shadowing BHP2. We also 

listened to BHP2 discuss Pt13 with a nutritionist, and we asked clarifying questions about 

Pt13 to BHP2 outside of the session.

Prolonged engagement in psychiatric care:  Pt12 (Figure 4 top) has experienced life-long 

depression prior to her breast cancer diagnosis. Because of the complexity of her depression 

and a need for psychiatric support, she is immediately referred to see a psychiatrist. Upon 

completion of her chemotherapy, she is placed on hormone modulating therapy for the next 

1This discussion was in reference to a patient with major depression that persisted beyond active cancer care.

SUH et al. Page 15

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2020 July 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



five years with regular monitoring for recurrence of cancer. Because she is still being treated 

by the cancer center, she remains actively engaged in the psychiatric care that the cancer 

center provides once every two months.

Pt12’s hormone modulating therapy will last five years, during which time she will be 

eligible to see the psychiatrist at the cancer center. Although the cancer diagnosis had 

initially caused her depression to be severely decompensated, the psychiatrist recommends 

she see an outside BHP regularly because the psychiatrist does not have more frequent 

appointment availability: “From a therapeutic standpoint… she would probably do better 
with more frequent therapy. We just simply don’t have the availability.” The length of her 

cancer treatment puts a strain on her depression as well as the psychosocial care team at the 

cancer center who is obligated to treat existing patients while turning away new patients due 

to an overbooked schedule.

Abrupt termination of depression care:  Pt1 (Figure 4 middle) moved across the state to 

receive a stem cell transplant2. Prior to her cancer diagnosis, she normally saw a therapist 

every week to manage her depression. The standard preparation phase of her transplant 

process includes a full psychosocial assessment by a BHP, so her initial PHQ-9 assessment 

revealed a high level of depression and a need for continued psychosocial follow up. Her 

transplant was urgent, so she was disengaged from her depression care with no support 

during three weeks of acute cancer treatment. Her follow-up session with the BHP happened 

when she was ready to be discharged from the hospital. She lived away from her home, 

family, and established depression care for a total of two and a half months to receive the 

cancer treatment. She moved back home as soon as the cancer treatment was completed, and 

she was not able to develop an ongoing relationship with the BHP at the cancer center or to 

receive a proper transition plan.

Pt1 faced two challenges during her depression care. First, her depression care was paused 

during transplant: “if my circumstances were a little different, because my transplant was a 
little rushed… I probably would’ve scheduled something with [BHP] every week.” Second, 

her follow-up session with the BHP was focused on her wanting to move back home earlier 

than recommended, and she left the cancer center without a proper transition plan to 

continue her depression care. She lives two hours away from the cancer center and wished 

for a phone follow up: “she could’ve just called me for a few minutes just to like say, check 
in, and see how I was doing.” Her abrupt transition out of depression care illustrates some of 

the missed opportunities that contribute to under-treatment of depression in patients with 

cancer.

Anticipated crises during active cancer treatment:  Pt13 (Figure 4 bottom) was diagnosed 

with head and neck cancer with a part-time income that barely covered his living expenses. 

He was referred to the BHP by the oncology staff because his family seemed to be more 

distressed than the patient himself about the diagnosis. He was scheduled to receive 

concurrent radiation and chemotherapy treatment that is notoriously difficult on the body. 

However, he had an optimistic view about his treatment and was willing to remain employed 

2Patients undergoing a bone marrow or stem cell transplant are asked to live within a 30-minute drive of the cancer center.
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throughout treatment to support himself. Although his depression and anxiety assessment 

scores did not currently indicate clinically significant symptoms, the BHP flagged the 

patient for monitoring because she suspected he will need help when the intensity of the 

treatment starts to affect his physical capacity to work and may negatively impact his mental 

health.3

Pt13 had not yet been diagnosed with depression, but his supportive care team suspected that 

the severity of his cancer and treatment and possible subsequent unemployment would put 

him at high risk for depression4. If he develops depressive symptoms during his acute cancer 

treatment, as anticipated by his care team, he would need to be identified through a 

screening process to receive depression care. Without a proper screening process, his 

depressive symptoms could be easily overlooked because oncology providers are not 

focused on diagnosing mental health disorders and male patients often do not self-disclose 

their depressive symptoms [79, 91, 113].

As Figure 4 illustrates, the care experiences of these three patients are vastly different from 

each other. These experiences represent not only three distinct ways that patients with cancer 

engaged or would engage in their depression care, but also highlight unique challenges 

brought on by the interaction between cancer care and depression care. Patients could be 

engaged in depression care for a prolonged period due to the length of their cancer treatment 

(Pt12), or depression care could abruptly end because cancer treatment completed (Pt1). 

Acute cancer treatment could lead to disengagement from depression care (Pt1), or it could 

cause depressive symptoms (Pt13).

4.2 Two Journeys, Additional Challenges

The three patient experiences described above demonstrate that different patients engage in 

depression care at different phases of their cancer care according to their cancer diagnosis, 

treatments, physical and emotional conditions, and personal and environmental 

circumstances before, during, and after their cancer care journey. In order to consider the 

challenges that patients with cancer and depression navigate when these parallel journeys 

interact, we examine the cancer care journey described by Jacobs et al. [57, 60] alongside 

the psychosocial care journey as a design framework, which we refer to as a parallel 
journeys framework. This framework is used to organize our findings, specifically the 

impact on patients and their care team (e.g., BHPs, psychiatrists, oncologists) due to: (1) the 

interactions and sometimes competition between the two care journeys, and (2) challenges 

introduced by the current cancer-centric processes of care. Table 2 demonstrates the use of 

this framework by providing an example challenge that we observed at each intersection 

point between the two care journeys. Although we did not observe challenges for every 

possible intersection, these examples show how each stage of the psychosocial care journey 

produces challenges in at least one stage of the cancer care journey, and vice versa.

Such a framework can also be useful in identifying challenges that may not be directly 

observed in data. For example, we did not explicitly interview patients who developed 

3Our study did not follow this patient beyond this observation.
4Patients with head and neck cancer have particularly high rates of depression and suicide [81, 88, 99].
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depression after their cancer treatment. However, one BHP explained the importance of 

monitoring patients after cancer treatment [32, 84, 92]. When her previous transplant center 

enforced conservative post-treatment guidelines (i.e., patients are sequestered at home for 6 

months to a year), she would strategize with patients on productive use of time at home to 

counter feelings of depression that may accompany social isolation (BHP5).

We also found that interactions between the two journeys impact the stakeholders 

differently, suggesting a third dimension of stakeholder role in the organization in Table 2. 

Because our goal is to design technology for providing behavioral health care and for 

supporting patients and their care team, we present these multi-dimensional challenges 

primarily by phases of the psychosocial care journey and according to different stakeholder 

perspectives. Then, in each subsection, we highlight specific interactions with phases of the 

cancer care journey.

4.2.1 Psychosocial Care Journey: Identification of Patients with Depression.
—We observed a number of challenges in detecting depression in patients with cancer 

(Table 2, column 1). The best practice guideline for patient identification is to longitudinally 
screen for patient distress throughout their cancer journey using validated assessment tools 

[42, 85, 93], necessary because depression can be undetected in patients with cancer who 

may develop it at any point during their cancer journey and because oncology providers are 

not focused on identifying mental health conditions [79, 91, 113]. With inadequate 

screening, BHPs are confronted with emotional crises that arise from underlying depression. 

However, we observed that all three sites did not administer distress screening longitudinally 

(e.g., PHQ-2). Screening was instead administered at the initial oncology consultation and 

sometimes at other pivotal moments (e.g., after treatment, at relapse), a timeline defined by 

the cancer journey rather than the psychosocial care journey.

Patient Perspective:  Some patients hesitated to report depressive symptoms due to 

unwanted consequences: “And if you’re honest and you say that you consider depression, all 
the brakes come on and that’s a bad thing. Because that makes people- or it makes me not 
wanna rec- put down that I’m depressed. It’s gonna get negative attention. It doesn’t get 
positive.” (Pt5). It was common for patients with cancer to describe feeling pressured to be 

strong. Patients we observed felt they had to hide their vulnerability or even their disease 

from their children or family and did not have a safe place to be vulnerable. One patient said, 

“Oh my gosh. It took me forever to really admit it, ‘cause I was … I didn’t have to put on 
bracelets that said,… you’re strong. And I was just, like, I can’t be depressed, I can’t be 
depressed. And it just finally, it was, like, I give up.” (Pt8). Some patients normalized 

depression as an obvious side effect of cancer: “[They] laugh it off and say, ‘well I’ve got 
cancer of course I’m depressed.’” (MP4). Some patients expect depression to go away when 

cancer goes away: “They say ‘Well, this is just related to my cancer. I treat my cancer, and 
you know… I won’t have to worry about my mood.’” (MP5).

Because cancer demands so many resources from everyone surrounding a patient, patients 

often felt guilty and were hesitant to seek out help when they needed it: “I don’t have 
employment anymore, I get charity from the hospital, so they pay for me to see all these 
people and so there’s that hesitance too, where it’s like, I’m already aware of how much 
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they’re paying. I mean, do I wanna ask for more? There are other patients here that also need 
resources. How much should go to me and… Balancing that and what that feels like 
psychologically as well.” (Pt11).

Behavioral Health Provider Perspective:  When patients are not adequately screened and 

identified, BHPs commented that patient distress could “explod[e] into crisis” (BHP1) at any 

moment and that needing to manage to such crises as they unfold is not an ideal situation for 

bringing patients into depression care. Social workers also described being “dumping 
grounds” (A1) for all problems that the oncologists cannot address: “It’s common if 
somebody cries, that some of them come running to us. They get uncomfortable with a lot of 
emotion in the room.” (BHP8). One administrator said, “In many places I’ve been, that was 
kind of like, if you didn’t know what to do with it, send it to the social worker. (laughs). 
Yeah. That’s not okay.” (A1). Even though the BHPs are trained to assess and treat anxiety 

and depression within the oncology context, some providers bypass the BHP and refer 

patients directly to psychiatry: “We’re still struggling I think in some ways in social work 
overall, to emphasize our role to the team as being the primary resource for mental health 
care versus psychiatry. We have the skills to assess and treat, you know, anxiety and 
depression within the oncology context. So, there’s no reason to bump up to a higher level.” 

(BHP9).

Medical Provider Perspective:  Primary care visits and oncology visits are common points 

in cancer care where depression is identified. All three oncologists we interviewed reported 

that they identify patients with depression through the use of their “gut feelings most of the 
time” (MP1) and from patients describing depressive symptoms (i.e., apathy, fatigue, 

forgetfulness that cannot be attributed to current treatment or medication) (A1) or due to 

patients “break[ing] into tears” (MP3) during their follow-up visits. However, “sensing” 

distress is difficult for providers because they lack sufficient psychiatric training, some 

patients are not forthcoming about depression, and distressed patients often present to 

providers with physical symptoms rather than mental health issues [42]: “I will be with the 
patient for months on end and then it’s not until I make a referral to palliative [care] that 
palliative says ‘Hey, did you know your patient’s depressed?’ I’m like ‘Oh, how did I miss 
that?’” (MP1). One provider said, “My suspicion would be that patients may minimize their 
symptoms a little bit to me. I think there’s a little bit of that they don’t want me to feel 
disappointed that they’re not responding [to medication].” (MP5).

We also observed that oncology nursing staff may be more attentive to patient depressive 

symptoms than medical oncologists: “When I first started working here, a nurse brought to 
my attention a patient who they thought could benefit and when the oncologist was 
approached about putting in a referral for this patient, he remarked, ‘Well, why? She’s one 
of my happiest patients.’ And, in actuality, this patient was incredibly depressed.” (BHP3). 

However, the staff was under pressure to improve the efficiency of oncology care processes, 

which limited the opportunity to take time to administer depression screening or adequately 

triage patient psychosocial needs for proper referral: “There’s a lot of pressure from 
providers to get in and out of the room so that they can get into the room and see patients. 
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And so they are there always pressuring the MAs, LPNs, you know, to do things quickly and 
get out.” (A1).

4.2.2 Psychosocial Care Journey: Initial Psychosocial Assessment, 
Diagnosis, and Rapport Building.—We also identified challenges in the assessment 

phase of the psychosocial care journey, either associated with active cancer treatment (Table 

2, column 2) or based on a variety of needs that patients had at different phases of their 

cancer care. Because cancer places such high demand on financial, physical, and practical 

resources [71], patients were more likely to drop out or not show up to the first appointment 

with their BHP or to occupy most of the initial assessment appointment with discussion 

around their practical needs (e.g., financial aid, transportation, housing) instead of treating 

their depression.

Patient Perspective:  The first visit is an opportunity for a patient to express their emotional 

support needs and to negotiate what kind of care they can expect from the follow-up 

sessions: “[we discussed] things that I want to address or that I’m struggling with … or what 
I’m wanting out of the sessions.” (Pt11). To some patients, it was a first time they felt 

validated: “She came to me when I was first admitted to the hospital. And, she’s been a 
godsend. Just because she would… there’s some validation that you’re going through 
something.” (Pt5). We also observed that the resources and support that patients received 

during this phase depended on where the patient is in their cancer care journey. For patients 

that are just entering cancer care or are in an unfamiliar environment far away from home, 

the initial assessment helped patients be connected with someone: “When I first went to 
[treatment city], I was by myself for a really long time, so I didn’t really have a whole lot of 
people to talk to. So, getting to sit down and talk to [BHP] about how things were going and 
how I was feeling about my whole transplant was really helpful for me.” (Pt1). For patients 

who have been fighting cancer for an extended period of time, the initial psychosocial 

session also helped patients establish a safe space to be vulnerable when the usual cancer 

culture encourages them to “be strong and keep fighting” (BHP1). For patients in later stages 

of cancer, it provided an opportunity to have a conversation about seemingly awkward but 

important topics such as the power of attorney, end of life directives, or options for 

physician-assisted hastened death.

Patients were sometimes not aware they were referred to see a BHP: “Sometimes they 
(patients) didn’t know that they were scheduled for us (BHPs) so they’re like, ‘What the 
heck is this about?’” (BHP1). Patients may cancel or skip initial appointments because there 

has not been an established relationship: “Our no shows are more common with patients that 
have never met us in the first place, I think partially because we don’t have a relationship.” 

(MP2).

Behavioral Health Provider Perspective:  When BHPs are introduced to a patient during a 

crisis moment, BHPs often perceive the need to drop everything to attend to those crises. In 

addition, patients are often overwhelmed with the cancer-related issue at hand such that 

BHPs cannot perform a full psychosocial assessment, share psycho-education or resources 

in a digestible manner, or identify goals or a treatment plan for future sessions. One BHP 

commented “because you’re dealing with the crisis and the emotional fallout,… I think that 

SUH et al. Page 20

Proc ACM Hum Comput Interact. Author manuscript; available in PMC 2020 July 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



sometimes our assessments are jumbled and not thorough. And you can kind of try and 
backtrack at the next meeting to do a better assessment, but that doesn’t always happen 
either.” (BHP1). Another said “when you’re going into a crisis moment, it’s hard to just say, 
‘Oh, wait. Let me give you this survey.’ (laughs)” (BHP2).

Cancer places such a high financial burden on patients that BHPs spend much of their time 

addressing patient practical needs instead of their underlying depression: “They’re always 
having to deal with financial issues, or this person needs housing, or lodging, or 
transportation.” (MP5). Social workers often are not able to establish themselves as BHPs 

during the initial assessment: “I think especially medical social workers, just get dragged 
into the practical stuff and never use our other [behavioral therapy] skills. And so I just feel 
like my skills are really rusty.” (BHP1).

4.2.3 Psychosocial Care Journey: Active Depression Treatment.—The 

intersection between active depression treatment and various stages of cancer care presents 

additional challenges (Table 2, column 3). During active depression treatment, BHPs must 

be flexible to frequently-shifting patient circumstances associated with cancer and oncology 

treatment. Depressive episodes vary in both length [114] and rate of recurrence [20], and 

cancer diagnoses and treatments present unpredictable logistical [23] and health [48] 

challenges. This leads to significant challenges for patients, BHPs, and medical providers 

who need to navigate the dual journeys of depression and cancer care. We found that these 

challenges can arise during the acute treatment and recovery phases of cancer care.

Patient Perspective:  Many patients with cancer and depression may disengage from 

depression treatment due to fatigue, which is both a symptom of depression and a common 

side effect of cancer treatment. The heavy burden of oncology and psychosocial 

appointments may be especially overwhelming for depressed patients who lack motivation 

or hope, reducing patient willingness to engage in one treatment or the other: “I guess I’m 
just tired of all these appointments happening, I’m like can I get three weeks free without an 
appointment, you know?” (Pt3). Patients may also feel physically or cognitively drained 

when going through chemotherapy, losing motivation to seek out depression treatment: “It’s 
hard to prioritize seeking that out if you’re already dealing with something else, because it’s 
like, ‘Man, I got treatment…I’m dealing with the side effects of the last treatment.’” (Pt4). 

In some cases, external resources such as books, apps, and support groups can be helpful to 

patients in this phase: “I joined this—on Instagram—a group of metastatic breast cancer 
people, and I look at all this thing. All this, thousands of women around the world, just 
sharing their thing. And, it gives me hope…” (Pt10).

Another challenge for patients arose out of a general lack of documentation of psychosocial 

session outcomes: “Other providers have discharge notes through [registry system]. I don’t 
have that. Sending home discharge notes is impractical because I can’t type during the 
session.” (BHP3). Often, patients may have memory challenges while going through 

chemotherapy: “I did have chemo and sometimes that brain, you know, remembering dates, 
exact times, a little hard. And side effects from a lot of the stuff I take and I hate that my 
memory, that’s one thing that I noticed had changed. My memory.” (Pt3). Patients therefore 

may have trouble keeping track of session outcomes and assignments, and some suggested 
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that tools to help manage that information could be helpful: “It would be, it could be a useful 
tool. I’ve never really thought about it. He [psychologist] kind of references back like, how I 
was feeling at the past visit. You know, a little bit but and maybe he keeps track of it but I 
don’t really even remember what happened yesterday. I’d have to look back up in the 
calendar to see when it was…Yeah, that’s pretty cool. Some additional tool that’s specific to 
mental health? That tracks your fears, how you’ve been feeling? I don’t know, that’d be 
cool.” (Pt2). Such tracking may empower patients to develop deeper insights about their own 

behavior: “Usually it’s the patients where their mood is all over the place. Or they really 
haven’t yet linked the fact that activities or physical sensations link to their mood, and I’m 
trying to encourage that link—the association in their head.” (BHP1).

Behavioral Health Provider Perspective:  During the acute cancer treatment phase, 

patients may encounter unpredictable crises that derail depression treatment: “There will be 
times where we have one session, and we’ve done a lot of Behavioral Activation stuff, but 
then the next time they come in, maybe they’ve gotten some really bad news, or something 
and they’re just really distraught, and that session, rather than following-up with the 
Behavioral Activation, we’re kind of doing more of a kind of crisis management.” (BHP3). 

Patients may choose to end their depression treatment prematurely when their oncology 

treatment is finished, despite patients still being symptomatic from depression or despite 

BHP belief they could benefit from further sessions or are at high risk of recurrence: “We 
are, in my mind, not specifically mental health like you go and you’re coming because you 
want to get mental health treatment. We are coming to support you to get you through the 
treatment, and so if you’re starting to feel better because physically you’re feeling better…I 
can’t really justify telling them like, ‘Oh, you must meet me again.’” (BHP4). Clinic social 

workers may have limited capacity to see patients discharged after completing active cancer 

treatment, leaving patients to manage their own depression care: “So I don’t really know 
how anyone can help me at this point. I’m still just trying to figure out how I can help 
myself.” (Pt1).

Another challenge emerges due the need to coordinate between oncology and psychosocial 

appointments. Appointments with BHPs are frequently scheduled on the same day as cancer 

treatments, because of the convenience for a patient. However, patient psychosocial needs 

may not easily fit into this schedule, and it may be difficult for a patient to come in for 

appointments outside scheduled oncology treatments: “So, to ask them to come for an 
exceptional visit is very hard for them sometimes… I try to schedule it when it’s convenient 
for the patient because… they’ve just finished some treatment and they don’t have another 
stretch of treatment for two weeks, chances of them come back in here when they’re not 
feeling well is slim to none.” (BHP5).

Medical Provider Perspective:  Just as frequent oncology appointments may make 

adherence to depression treatment more difficult, depressive symptoms can likewise impair 

oncology treatment: “Usually I just let the patients know I am worried about this and make it 
clear that this could interfere with the main treatment, which is the oncology focused 
treatment that I’m trying to achieve for them.” (MP1). In particular, depression could 

potentially lead to poor decision-making around oncology care: “I get concerned at times 
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that there are patients who are making bad decisions about that care. Possibly because of 
depression…I mean, there are times frankly when I’ve had patients who had a decision-
making process so flawed, and they’re making such a bad decision that could have really 
negative impact on their outcome.” (MP3).

Nearly all participants, including both oncologists and patients, reported the lack of available 

appointment slots among the behavioral and psychiatric care providers as one of the main 

barriers for accessing mental health care: “The counseling is something that I would love to 
have for every patient. But the problem becomes, how do I arrange that? [psychologist] is 
one person. He can’t see absolutely everybody, and then when he does, and he wants to do 
ongoing CBT. It’s very hard to schedule appointments with people.” (MP5). When access to 

psychiatry is limited, the BHPs, primary care physicians, and oncologists often needed to 

collaborate to determine the appropriate set of psychotropic medications. This was not an 

ideal solution, given that none of these providers were properly trained to manage such 

situations: “I’m a medical oncologist so I feel a little bit over my head (laughs) in that 
situation. ‘Cause I wasn’t trained to manage bipolar disorder.” (MP2).

4.2.4 Psychosocial Care Journey: Maintenance and Relapse Prevention Plan.: We 

were not able to observe any patients moving into the maintenance phase, possibly because 

patients were discharged from the cancer center before their target depression treatment 

goals were reached. Instead, patients simply disengaged from depression care because they 

were discharged from cancer centers (Table 2, column 4). There were also some efforts to 

connect patients with community mental health specialists to continue their depression 

treatment outside of the cancer centers.

Patient Perspective:  Some patients needed to manage their own depression, due to a lack 

of proper hand-off to appropriate community BHPs that patients can access outside of the 

cancer centers: “I’m trying to figure out what I’m supposed to do with myself and what kind 
of person I’m supposed to be in this next year. This isn’t really anything that the doctors 
really told me would happen, that I would feel so lost and unsure what to do next.” (Pt1). In 

some cases, patients felt reluctant to seek treatment elsewhere: “She [patient] also feels a 
sense of safety at [urban site], and so going to a new place, it’s scary for her.” (MP2). This 

presents a challenge, as cancer center behavioral health resources may not have the capacity 

to continue treatment after a patient’s cancer treatment is finished: “I had a patient once who 
was angry, but she hadn’t had cancer in 12 years when she came here and she wanted to see 
a social worker. And I said, that’s just not, you know, it’s not possible.” (BHP5). One patient 

explicitly rejected receiving continued depression treatment at the cancer center: “I just 
associate this place with (laughs) not good feelings, I don’t know. It sounds mean, but I 
mean it’s just… the least amount of time you have to be up here, the better.” (Pt8).

Many patients, especially those needing special treatment that their local or rural cancer 

center did not offer (e.g., stem cell transplant), had to relocate or travel for hours for access 

to the urban cancer center. Unlike psychosocial care in primary care settings where patients 

are likely to remain in the same primary care facility in their local communities, some 

patients would need to travel for hours to continue their depression treatment: “It’s 
challenging when they don’t live here… It’s challenging that they can’t get here.” (BHP5).
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Behavioral Health Provider Perspective: As much as BHPs and psychiatrists wanted to 

continue treating patients, they also reported their skills and expertise should be used for 

those who require psycho-oncology support: “This is one of our struggles. Because she 
wants to see me. I think she gets something out of our visits. I could probably see her for 
years (laughs) and she has breast cancer, and the breast oncologists like us to take care of 
their patients long term. But she doesn’t necessarily have to have a provider who specializes 
in psycho-oncology at this point unlike some of our patients. So I think each provider has a 
different opinion, but for me, I hope to be able to graduate her because I want to open up my 
clinic to new patients.” (MP2).

Although patients were welcomed to reach out to their BHPs during active cancer treatment, 

BHPs were also limited to only seeing patients in active cancer care: “We have a limited 
number of appointments that we allow our behavioral health providers to see after treatment 
is done, because we don’t have the staff here to keep those patients coming back day after 
day.” (A2). One site partnered with a startup that offers matching of patients to BHPs, but 

there were exclusions: “We sometimes have to find a resource for patients if they’re outside 
of that area or [on] Medicaid.” (A3).

4.3 Technology Design Opportunities for CoCM for Depression and Cancer

We have presented specific challenges that patients with cancer and depression encounter. 

Informed by these challenges, we have also identified design opportunities aimed at 

improving CoCM for depression in cancer settings, specifically opportunities that can be 

addressed through the use of technology Although some of the identified challenges may not 

be unique to this setting, collecting insights with this population allowed us to more saliently 

observe the particular issues facing those undergoing both cancer care journeys and 

psychosocial care journeys, in turn allowing us to better prioritize functionalities and design 

opportunities. Whereas prior sections are organized by phases of the psychosocial care 

journey, this section presents a set of technology design opportunities and how each 

opportunity can improve the care experiences across multiple phases of the cancer care 

journey and the psychosocial care journey.

4.3.1 Provide tools for and around self-assessment.—From a patient perspective, 

we observed that patients in active cancer treatment may experience physical side-effects of 

the treatment (e.g., chemotherapy) and difficulties with transportation, both of which may 

make it more difficult to attend appointments. Furthermore, some patients in active treatment 

noted that they had significant downtime in the infusion suite with little to do, suggesting 

another opportunity for self-assessment activities. Finally, patients nearing the end of 

treatment described being tired of making trips to their treatment sites, suggesting they may 

also benefit from home self-assessment. Providing patients with self-assessment tools could 

help patients stay engaged in care through remote-monitoring when in-person appointments 

are less desirable or feasible.

For example, systems could allow patients to perform technology-supported self-

assessments (e.g., universal distress screening or depression and anxiety assessment 

performed through electronic surveys, apps, or IVR technologies). Resulting data could be 
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directly integrated with an EHR system, further reducing the time spent on manually 

entering such data. Self-assessments could also be configured to be administered at an 

appropriate frequency, thus avoiding a need for BHPs to determine whether the assessment 

needs to be administered before every patient visit. Such a system would allow the 

frequency of assessments to be decoupled from the appointment schedule to accommodate 

patients at various phases of their cancer care journey.

From a related provider perspective, we also observed that a patient’s cancer journey creates 

additional challenges for BHPs responsible for psychosocial care. BHPs play a critical role 

in coordinating patient care across many providers and supporting patient needs from 

multiple perspectives. Treatment of patient depression during the limited time available 

within sessions therefore competes with other tasks that are directly (e.g., responding to 

patient voicemails, handling crises) or indirectly (e.g., contacting Medicaid case managers, 

reviewing financial aid applications) related to patient depression. Many of these tasks are 

typically organized through memory, handwritten notes, or email/calendar reminders. We 

also saw that patient depression care is often neglected when BHP resources are constrained 

[83]. Technology improvements that help BHPs manage competing demands, or even 

improvements that allow more effective use of limited time, could allow BHPs to focus on 

activities critical for patient management and for providing psychosocial care.

One such opportunity is to give BHPs access to patient self-assessment data, thereby 

reducing logistical burdens and allowing BHPs to focus on using session time to better 

deliver depression treatment itself. Systems can also reduce inefficiencies in managing and 

distributing patient care resources (e.g., sifting through binders of care materials, 

photocopying resources, walking back to their desks to find materials) through a repository 

of resource materials that all BHPs have access to and which can be emailed or printed for 

patients as needed during a session. Similarly, systems can also allow BHPs to configure, 

schedule, and organize action items with priorities, reminders, and deadlines. Such 

electronic assessment systems have been shown to be feasible and effective in cancer 

settings [13, 14, 41, 43]. In addition to being consistent with recommendations of prior 

research, our results characterize these challenges as resulting from the parallel journeys of 

patients with co-morbid cancer and depression. Our examination of the perspectives of 

multiple stakeholders show this is a key priority for both patients and providers in this 

setting.

4.3.2 Provide tools for population-based patient monitoring.—We found 

challenges in a patient’s cancer journey can often influence patients to disengage from their 

depression care. Monitoring patient progress is a critical component to ensure an appropriate 

level of patient engagement in their depression care. With appropriate monitoring in place, 

providers can both: (1) detect when patients are not improving as expected and therefore 

make appropriate adjustments to treatment, and (2) identify patients who are disengaged 

from care and therefore initiate proactive outreach. However, all three sites lacked 

appropriate and efficient tooling support for population-based analysis and monitoring of 

patients. One site leveraged an Excel-based patient registry to systematically follow all 

patients, but the corresponding workflow created duplication of efforts (e.g., the registry was 

not directly integrated into the EHR), which discouraged proactive monitoring of patients. 
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To streamline population-based patient monitoring, systems could allow patient self-

assessment data to be directly entered into the EHR (i.e., reducing the burden of data entry) 

and could also provide a summary dashboard for easy access to pertinent information about 

a provider’s population of patients. Although prior research has proposed EHR systems that 

collect data from clinical registries [18] or aggregate information from various databases 

[106], this solution would build upon our suggestion for patient self-assessment to further 

address the needs of this patient population. For example, such a system could help track 

patients undergoing active cancer treatment, who may “fall through the cracks” when cancer 

care is prioritized over depression treatment. Furthermore, given that patients who have 

completed their cancer treatment may lose access to the cancer care center, an electronic 

registry could trigger action items or send reminders to BHPs to follow up with patients who 

have been discharged or moved away but still require depression care (e.g., to help ensure 

appropriate transition plans).

Patients we interviewed reported frequently checking their progress toward cancer recovery 

by logging into their EHR portal and viewing historical lab results and provider notes. The 

same system could also help patients reflect on their progress with depression treatment, 

which could help raise awareness of importance of treating their depression. A system might 

provide rewards and achievements intended to increase self-efficacy or might guide patients 

with appropriate interventions and psycho-education materials.

4.3.3 Provide access to digitally translated evidence-based psychosocial 
interventions.—We observed that patients often have significant periods of downtime 

across multiple stages of the cancer care journey. For example, during active treatment, 

patients may spend several hours at a time in the infusion suite. Furthermore, stem cell 

transplant patients going through recovery may not be allowed travel, left with long periods 

of time with potentially little to do. For those patients who are also undergoing treatment for 

depression, these may represent opportunities to provide electronic resources (including 

tools such as worksheets) for evidence-based psychosocial interventions. By translating 

behavioral health resources into an engaging digital format that patients can access via their 

phones, tablets, or computers (e.g., while at home or in an infusion suite), patients could be 

better supported in their psychosocial care journeys during these long stretches mandated by 

their cancer care journeys. Easy access to such resources could be especially important for 

those undergoing active cancer treatment, where we observed that unpredictable crises can 

be common.

Digital resources for evidence-based psychotherapy have been of interest to researchers for 

some time [27, 54, 67], including resources developed for anxiety and depression [98]. A 

tool could aggregate such existing resources and incorporate them into patient treatment 

(e.g., patient-facing mobile apps could include search features to identify relevant 

resources), which could further support patients who have difficulty accessing frequent in-

person sessions (e.g., for health reasons, for financial reasons, due to a lack of cancer center 

depression resources). Our parallel journeys framework also suggests that existing resources 

or new interventions might be organized according to where patients are in their multiple 

journeys (e.g., presenting additional resources at times in a patient’s cancer journey when 

they are most at risk for depression).
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4.3.4 Document shared understanding between patients and providers.—Our 

findings revealed that forgetfulness and fatigue negatively impact patient engagement in 

care, a challenge that is magnified by the additional difficulties of navigating parallel 

journeys. Although forgetfulness as a barrier to treatment adherence may seem obvious, we 

cannot dismiss the fact that the cancer treatment impacts the brain chemistry in a manner 

that severely reduces patient ability to remember (i.e., so-called “chemo brain”) [51, 116]. In 

addition, patients with cancer receive a cocktail of medications with significant toxicities 

and endure an overwhelming number of hospital appointments that intensify their fatigue. 

Although depression care sessions often generated action items or assignments for patients, 

these decisions were not documented or were documented in a manner such that they were 

not available when the patients needed them (e.g., sticky notes, paper). Furthermore, BHPs 

sometimes forgot they assigned anything to a patient, and the resulting lack of follow-up 

accountability and interest from the BHP can lead to a loss of trust and consequent 

nonadherence by patients. Given that prior research on patient-provider collaborations using 

personal informatics data has indicated that clear goal-setting is necessary for managing 

expectations around data collection and reducing information overload for both parties [26], 

there is an opportunity for a system to help patients and providers manage a shared 

understanding of depression treatment, especially given the high demands of this population.

Documentation of action items could be facilitated through provider-facing systems that 

allow quick charting during patient sessions. Such a tool could be designed for transparent 

collaboration in documentation of action items between patients and providers during a 

session, a strategy that can ensure shared understanding and has been found to build trust 

and reduce miscommunication in patient-provider collaboration around personal informatics 

data [26, 104]. Patient-facing systems can make action items accessible in a variety of 

modalities, especially on mobile devices, a possibility supported by one BHP participant: 

“people always know where their phone’s at. (laughs)” (BHP3). Such a system would need 

to be designed in a manner that minimizes cognitive burden, both during a session (i.e., 

ensuring it enhances collaborative goal-setting rather than distracting from an in-person 

session) and afterwards (e.g., action items could be lost in typical text-heavy after-visit 

summary).

Such support for patient-provider collaboration around shared understanding of patient 

action items could also facilitate fidelity to active components of evidence-based treatments. 

For example, systems could include activity and mood tracking components of behavioral 

activation, reminders for planned pleasant activities, or positive feedback provided either 

automatically, as scheduled by BHPs, or synchronously by BHPs in response to patient-

entered data. Systems can also include brief behavioral strategies (e.g., goal setting, activity 

scheduling, problem solving to address barriers) as well as helpful tools (e.g., basic 

cognitive or behavioral exercises when patients report depressive symptoms). Patient 

documentation of their completed action items could support a sense of accomplishment and 

progress, and providers could use data to follow up with patients to reward and encourage 

positive behavioral changes or to troubleshoot barriers when a patient is not engaging with 

action items.
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4.3.5 Support timely and appropriate communication.—Patients reported they 

experience intense depressive symptoms between sessions or outside of normal clinic hours 

and feel a need for guidance from their psychosocial providers. These needs may be 

exacerbated by the unpredictable course of cancer treatment, which may lead to crisis 

moments throughout the care journey. Patients overwhelmingly wanted a way to reach their 

providers outside of their sessions. However, patients hesitated to reach out during these 

crisis moments due to their own guilt of burdening the busy providers, fear of being on hold, 

or anticipation of increased anxiety from waiting for call backs. On the other hand, BHPs 

were hesitant to receive a flood of incoming communication requests and data that they 

cannot handle: “[handling suicide ideation] would be really hard. I mean, there would be, 
there’s, there’s just no way to ensure that there could be a timely response to that. And I 
think, I think that you’ve probably pointed out the biggest downside of having any kind of, 
um, electronic communication that is kinda counseling focused.” (BPH9). Importantly, 

patients with depression will experience suicidal thoughts whether or not these thoughts 

have been communicated to care providers and arguably patient risk is greatest if providers 

are unaware of patient suicidality. With careful attention to the design of both clinical 

processes and the technologies, a system that facilitates such communication and 

appropriate clinical intervention may help reduce patient risk for self-harm.

We observed that planning around communication typically happened during the initial 

assessment, verbally and through exchange of business cards. Systems can enhance this 

workflow by documenting the agreed communication plan and making care team contact 

information readily available in the desired modalities. Prior research has found that online 

patient portals can significantly improve patient satisfaction with their communication with 

their providers, based on increased convenience and direct physician response [74]. Building 

on prior research regarding the advantages and disadvantages of different communication 

methods [134], our results emphasize a need for shared understanding between patients and 

providers regarding appropriate use of and expectations for communication channels. Our 

parallel journeys framework also provides a lens for understanding how shared 

understanding regarding communication can break down (e.g., the reluctance of patients 

near the end of their cancer treatment to reach out for depression support, due to guilt 

regarding the already significant support received during their cancer journey, thus 

contributing to risk of relapse or unsuccessful transition in their psychosocial care journey).

Asynchronous and virtual communication methods could lower the barriers to patients 

reaching out and could reduce time commitment required from BHPs (e.g., messaging can 

be less time-consuming than scheduling and conducting a phone session). A system could 

allow appropriate expectation-setting by supporting a BHP in configuring the system to 

respond immediately with a short message (e.g., regarding when a patient might expect a 

response). While waiting for a BHP’s response, patients could interact with other aspects of 

a system to find information and interventions appropriate for their circumstances. Because 

patients require clear understanding of the level of support for crisis management [9], design 

and implementation of such a system will require transparency around the boundaries and 

limits of using the digital system. BHPs can develop safety plans for their patients and 

educate patients on real-time intervention tools for suicidal ideation which can be accessed 
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through patient-facing systems (e.g., calling 911, a suicide hotline, a crisis text line). By 

providing patients with in-the-moment access to crisis resources, patients may also be less 

likely to show up to BHP appointments in crisis and may therefore be better able to focus on 

their depression treatment.

4.3.6 Improve access to resources.—Patients with cancer can be overwhelmed with 

information, especially during diagnosis and treatment decision phases [66]. Patients in the 

initial information-seeking phase may have questions around navigational or practical topics 

(e.g., housing, childcare, financial assistance, volunteer services, scheduling logistics, the 

course of treatment); as they transition into active treatment, they may have additional 

questions about other topics (e.g., transportation options). Patients can also be overwhelmed 

by emotions they experience throughout their care. We found that patients were given 

resources and information, but they were not able to internalize them and wanted frequent 

reminders: “Even if you didn’t get anything in-between and something came up, having that 
periodic reminder would… You would know that that resource is available if you need it. 
Versus just a one-time when you first come in.” (Pt11). To make patient resources more 

accessible, systems could intelligently recommend appropriate information based on a 

patient’s specific phase of a cancer care journey and of a psychosocial care journey, similar 

to personalized systems proposed for patients at risk for cardiovascular disease [24]. BHPs 

can also manage, curate, and configure appropriate sets of resources based on patient needs 

and make them available in patient-facing systems. Systems can also allow patients to 

discover relevant content (e.g., psycho-education resources, self-guided interventions) and 

could include peer recommendations of useful resources from patients in similar 

circumstances.

5 DISCUSSION AND FUTURE WORK

5.1 Characterizing the Whole Patient through a Parallel Journeys Framework

The field of psychosocial oncology has made significant progress in acknowledging the 

association between psychological and physiological challenges encountered by patients 

with cancer, highlighting the growing awareness and importance of caring for the whole 
patient and the need to target quality of life as the desired goal for patients with cancer [61]. 

Despite the increased attention to care for the whole patient and the Institute of Medicine 

recommendation to integrate psychosocial services into cancer care [89], there still remain 

73% of patients with cancer and depression who receive inadequate or no depression 

treatment at all [126]. Our findings confirmed known and unmet challenges in providing 

psychosocial care in cancer settings [40, 83]: (1) Patients normalized depression as a side 

effect of cancer. (2) Oncologists did not feel they have sufficient training to manage the 

psychiatric and psychological aspect of cancer. (3) BHPs were overburdened with 

navigational and practical responsibilities that interfered with their provision of depression 

care. (4) Organizations lacked the psychiatric and psychosocial resources and processes to 

adequately support patient psychosocial needs. In examining our findings, we discovered 

that the commonality that underlies these unmet challenges is still rooted in treatment 

settings that prioritize the treatment of the disease process (i.e., cancer) over the holistic 

needs of the patient as a person.
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We have demonstrated that patients with cancer and depression go through their cancer care 

journey in parallel with their psychosocial care journey. The concept of the parallel journeys 

framework came from our finding that cancer-centric views, both in terms of clinical staging 

of the cancer or the phases of a cancer care journey, inadequately describe the experiences of 

patients with cancer and depression whose psychosocial needs do not necessarily align with 

cancer-centric views. Despite all of the sites we examined having integrated psychosocial 

care processes, we still observed across all sites an attitude towards depression being a 

secondary disease, manifested in how the center structured their budget to hire psychiatric 

staff, how patients prioritized their limited capacity to cancer-related appointments, how 

oncology staff supported the distress screening process, and how BHPs over-accommodated 

to fit the cancer care. As our findings revealed, cancer settings still require raising the 
priority of mental health care. Presenting the psychosocial care journey taking place in 

parallel alongside the cancer care journey is one step toward better characterizing the whole 

patient.

In characterizing the whole patient, our work brought cancer care and psychosocial care 

journeys together to describe the complexity of co-morbidities, representing the needs of a 

particular “extreme user group” [25] who have the potential to provide deep insights about 

these issues [123]. We leveraged existing models of care journeys, and we did not evaluate 

the feasibility of our framework in other co-morbid contexts or using other models of care 

journeys. However, our parallel journeys framework may generalize to other conditions 

because it does not dictate either the types of co-morbid conditions nor the specific models 

of care journey. Understanding exactly how this framework can be used to describe care 

challenges in other co-morbidities or using other models of care journey remains an 

opportunity for future work.

5.2 Technology to Prevent Patients from Falling through the Cracks

Our study revealed several missed opportunities that left patients with cancer and depression 

to fall through the cracks and receive less than ideal or no depression care. Through the 

parallel journeys lens, our work exposed many of these “cracks” at the intersection of the 

cancer care journey and the psychosocial care journey. At a high level, the parallel journeys 

framework brings attention to technology design opportunities to ensure patients with cancer 

and depression receive adequate depression care.

Each of the four phases of psychosocial care journey is delineated by a set of concrete and 

measurable goals, similar to how the cancer care journey is conceptualized (i.e., with 

completion of tasks or changes to the physical body demarcating the phases and paths that 

patients with cancer experience). Our parallel journeys framework highlights the need for 

tools to support achieving psychosocial goals in each phase of the psychosocial care journey 

to help patients progress toward improved mental health. Given the goals of each phase of 

psychosocial care, tools also need to be flexible enough to accommodate the needs and 

challenges of each phase of cancer care. Having concrete goals promotes measurement-

based practices and allows evaluation of potential tools based on the forward progress of 

each patient.
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The parallel journeys framework also directs attention to the need for tools to support 
continuity of care within and across psychosocial care phases and beyond cancer treatment. 

Burdens of cancer play a significant role in patients disengaging from depression care, 

forcing BHPs to be flexible and balance the need to address the crises presented at sessions 

with interventions to address underlying depression. In addition, because psychosocial care 

service is integrated into the cancer center, patients discharged from cancer care often 

discontinue psychosocial care. Improved tools that make psychosocial care accessible 

outside of cancer centers could support patients that would normally disengage from 

depression care and could support patients that need in-the-moment help in receiving timely 

communication and interventions.

Ultimately, it is important to consider the broader context when designing specific policy 

interventions [15]. Although challenges such as high dropout rates or low adherence to 

depression treatment are not unique to cancer care settings [90], we observed that the 

difficulties of depression care are compounded by the difficulties of cancer care, including 

side effects of cancer and its treatment, financial burdens, and logistical burdens that 

accumulate from cancer treatment. These burdens are felt both by the patients and by the 

BHPs who are also overwhelmed by the demands placed on them in the cancer setting. 

There are many existing technology solutions for monitoring mood and tracking activities 

[25, 26], but the development of effective interventions and technologies in this context must 

consider the interactions between the various stakeholders and the specific challenges faced 

by patients on these parallel journeys and their providers.

5.3 Limitations

We only recruited patients with depression whose recent PHQ-9 score was greater than 10. 

These patients were also reachable by their BHPs and the researchers, potentially 

introducing selection bias towards patients who are more engaged in depression care. 

Recruiting actively distressed patients also meant we did not interview any patient in the 

maintenance phase of a psychosocial care journey. Our sample of patients was relatively 

small, such that we did not have a representative sample for age, race/ethnicity, gender, 

cancer type, or cancer stage. Our work also excluded caregivers who are often the driving 

force behind enabling care for patients. Caregivers, as well as other family members, often 

need psychosocial care themselves due to the high demand and emotional stress that cancer 

places on relationships surrounding the patient [87]. More research is therefore necessary to 

understand caregiver challenges in supporting patients, their own psychosocial experiences, 

and their participation in designing patient-facing tools.

Our contextual inquiry method involved observing sessions that were highly sensitive, 

private, and emotionally charged. Despite the fact that patients were reminded to ignore the 

observer in the room, it is possible that they behaved differently during the observed 

sessions. In our journey mapping exercise, we pieced together a single patient’s journey 

from a single stakeholder’s description or from our observation notes, either of which could 

potentially include biased perspectives. We leveraged existing journey paradigms and 

guidelines for cancer care and psychosocial care to examine patients with cancer and 

depression and to identify the importance of considering a parallel journeys framework for 
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characterizing their challenges. The phases of the psychosocial care journey are consistent 

with clinical practice guidelines [2] and therefore have clinical validity for depression care. 

However, we have not applied the framework to other co-morbidities and there may be 

limitations on the generalizability of the phases of the psychosocial care journey in other co-

morbid contexts.

6 CONCLUSION

The integration of psychosocial services in cancer care is crucial in supporting the whole 

patient, and yet challenges rooted in cancer-centric views continue to prevent patients with 

cancer and depression from receiving adequate care. We introduce the parallel journeys 

framework to characterize patient experiences in simultaneously navigating the cancer care 

journey and the psychosocial care journey. The framework helps reveal challenges at the 

seams of the two journeys and helps surface related technology opportunities. We encourage 

health technology researchers, designers, and healthcare providers to consider both cancer 

care journeys and psychosocial care journeys in their future design of technologies for 

patients with cancer and depression.
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Fig. 1. 
Illustration of CoCM, which centers around the patient with a triad of providers (oncologist, 

care manager, consulting psychiatrist) collaborating to improve the patient’s psychosocial 

health outcomes. Illustration is adapted from University of Washington AIMS Center (http://

aims.uw.edu/).
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Fig. 2. 
A snapshot of the psychosocial care journey mapping exercise for organizing challenges we 

discovered in our data. The horizontal axis illustrates different phases of psychosocial care, 

and the vertical axis describes different stakeholders and their interactions.
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Fig. 3. 
Four phases of a psychosocial care journey: (1) identification of patients with depression, (2) 

initial psychosocial assessment, diagnosis, and rapport building, (3) active depression 

treatment, and (4) maintenance and relapse prevention planning. Patients may experience a 

relapse and fall back to the first three phases.
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Fig. 4. 
Illustration of parallel journeys for three patients with cancer and depression. Different 

patients engaged in the psychosocial care at different phases of their cancer care. These 

patient journeys were constructed from a medical provider interview (Pt12 described by 

MP2), a patient interview (Pt1), and observation of a BHP (Pt13 session with BHP2).
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Table 1.

Site characteristics (top) and interview participants from each site (bottom). Participant categories include 

patients (Pt), administrators (A), behavioral health providers (BHP), medical providers (MP).

Site 1 Site 2 Site 3

Site Characteristics Location CoCM Implemented Urban
Yes

Urban
No

Rural
No

Interview Participants

Patients (Pt) 3 3 5

Administrators (A) 1 1 1

Social workers (BHP) 4 2 2

Psychologists (BHP) 0 1 0

Psychiatrists (MP) 1 0 1

Primary care physician (MP) 0 1 0

Oncologist (MP) 1 1 1

Total 10 9 10
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Table 2.

Challenges at the intersections between psychosocial care journeys and cancer care journeys. Columns 

represent phases of a psychosocial care journey, and rows represent phases of a cancer care journey. At the 

intersection of the two journeys, we provide an example challenge identified in our data, noting that additional 

unobserved challenges may exist.

Identification of patients 
with depression

Initial assessment, 
diagnosis, and rapport 
building

Active depression 
treatment

Maintenance and 
relapse prevention 
planning

Cancer screening 
and diagnosis

Information overload from 
both cancer diagnosis and 
supportive care resources 
(Pt10)

Patients under-report 
depressive symptoms during 
initial assessment (BHP1)

Depression is 
decompensated with cancer 
diagnosis (MP2)

Cancer diagnosis can 
exacerbate existing 
stressors and risk 
factors (MP1)

Initial 
information-
seeking

Patients hide depression 
following cancer diagnosis 
(MP1)

Patients may get tired of 
paperwork or refuse initial 
assessment (MP2)

<unobserved> <unobserved>

Acute cancer care 
and treatment

Oncology staff may not screen 
for depression (A1)

Initial assessment can be 
difficult when cancer-related 
stressors take precedence 
(BHP3)

Lack of energy impedes 
depression treatment (MP5)

<unobserved>

No evidence of 
disease

Depression may not be 
identified when not seeing 
oncologists or BHPs (BHP5)

<unobserved> Patients are not transitioned 
to community providers or 
lose access to BHPs 
following cancer treatment 
(Pt1)

<unobserved>
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