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Abstract
Recent treatment advances have resulted in significantly increased survival times following metastatic breast cancer (MBC) 
diagnosis. Novel treatment approaches–and their related side effects–have changed the landscape of MBC treatment decision-
making. We developed a prototype of an online educational tool to prepare patients with MBC for shared decision-making 
with their oncologists. We describe the five phases of tool development: (1) in-depth, semi-structured qualitative interviews 
and (2) feedback on storyboards of initial content with patients with MBC and oncology providers. This was followed by 
three phases of iterative feedback with patients in which they responded to (3) initial, non-navigable website content and (4) 
a beta version of the full website. In the final phase (5), patients newly diagnosed with MBC (N = 6) used the website pro-
totype for 1 week and completed surveys assessing acceptability, feasibility, treatment knowledge, preparation for decision-
making, and self-efficacy for decision-making. Participants in Phase 1 characterized a cyclical process of MBC treatment 
decision-making and identified key information needs. Website content and structure was iteratively developed in Phases 
2–4. Most participants in Phase 5 (n = 4) accessed the website 2–5 times. All participants who accessed the website at least 
once (n = 5) felt they learned new information from the website prototype and would recommend it to others newly-diagnosed 
with MBC. After using the website prototype, participants reported high preparation and self-efficacy for decision-making. 
This multiphase, iterative process resulted in a prototype intervention designed to support decision-making for MBC patients.
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Introduction

It is estimated that nearly 170,000 people in the US will be 
living with metastatic breast cancer (MBC) by 2025 [1]. 
People with MBC have significantly lower quality of life 
than the general population, report life-altering symptoms, 
and express the need for resources for managing symp-
toms and improving quality of life [2, 3]. Novel treatment 
approaches have changed the treatment landscape for MBC 
[4], with subsequent changes in patients’ information needs 
[5]. Supporting patients in making complex, shared treat-
ment decisions with their care team, incorporating clinical 

prognostic variables, treatment options, and patient prefer-
ences is key to improving clinical outcomes for patients with 
MBC [6].

A prior review identified seven tools developed for 
patients with MBC. They focused on either chemotherapy 
initiation or on all possible decisions during the MBC tra-
jectory. All tools were patient-facing and designed to be 
used before the patient’s appointment with their medical 
oncologist. No materials were provided to support commu-
nication and decision-making within the clinical encounter. 
Additional trials have been published since the review was 
completed [7, 8]. However, all existing tools were devel-
oped prior to the introduction of oral therapies and immu-
notherapies that have transformed the treatment of MBC in 
recent years [4]. These options have expanded the range of 
decisions faced by patients and their oncologists, but also 
increased the relevance of additional topics, such as financial 
toxicity [9], to the decision-making process.
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Given this new landscape, the objectives of this study 
were to: (1) determine information needs and preferences 
of patients with MBC; (2) develop a website that prepares 
patients for shared decision-making (SDM) with their 
oncologists; (3) refine this website through interviews with 
patients; and (4) assess the feasibility and acceptability of 
the website among newly-diagnosed patients with MBC.

Methods

Study Design

Study procedures were reviewed and approved by the 
Georgetown University Institutional Review Board (Pro-
tocol #0003415). We used a multiphase mixed-methods 

approach (Fig. 1), wherein early qualitative results were 
used to develop and refine the intervention prototype used 
in the subsequent quantitative phase. Across all five phases, 
participants provided verbal or written informed consent 
prior to participating and received incentive gift cards upon 
completion. In Phases 1–4, interviews were conducted via 
telephone or video call, audio-recorded, and transcribed. At 
the conclusion of the interview, participants provided soci-
odemographic variables and permission to be contacted for 
subsequent phases.

Developmental Phases

Phase 1. We conducted in-depth, semi-structured qualitative 
interviews with patients with MBC (N = 17) and providers 
(N = 8; medical oncologists [N = 4] and oncology nurses 

Fig. 1  Iterative intervention 
development process



Journal of Cancer Education 

[N = 4]) who care for patients with MBC. We considered 
including caregivers in this phase; however, our prior work 
demonstrated that few patients with MBC (36%) were able to 
identify a caregiver, and many described self-sufficiency in 
regards to their cancer care (i.e., “I am my own caregiver”) 
[3]. Thus, we focused on the perspectives of patients and 
oncology providers. Patients were recruited via: (1) social 
media advertisements, or (2) direct outreach to individu-
als with upcoming oncology appointments. There were no 
inclusion or exclusion criteria based on time since MBC 
diagnosis. Providers were recruited via targeted email invita-
tions from our clinical collaborator (CI).

Phase 1 interviews used an inductive, data-driven 
approach to determine the information needs and decision-
making preferences of patients with MBC. We engaged in 
constant comparative analysis [10] and conducted interviews 
until theoretical saturation was reached [11].

For Phase 1, qualitative data were analyzed using a 
grounded theory approach, including open coding, axial cod-
ing, and selective coding [12]. Two members of the research 
team (CCC, SCO) independently reviewed a randomly 
selected subset of transcripts and collaboratively developed 
a detailed codebook consisting of data-driven codes. Two 
raters (CCC, SC) then independently coded two transcripts 
(8%). The remaining transcripts were coded by a single rater 
(SCO, SC), with a second rater (CCC) conducting additional 
review of a random subset of transcripts. Coding disagree-
ments were resolved through discussion until consensus was 
reached. Coding was conducted using Dedoose.

Phase 2. We used Phase 1 results to create storyboards to 
visualize potential website interfaces and content. Proposed 
content incorporated in the storyboards included: (1) orient-
ing to the treatment decision-making process for MBC; (2) 
information about breast cancer (e.g., staging, tumor charac-
teristics); (3) values clarification; and (4) creating an action 
plan, including a customizable question prompt list.

A subset of Phase 1 patients (N = 6) and providers (N = 5) 
completed structured interviews designed to elicit feed-
back on the abovementioned content areas. Participants’ 
responses were analyzed via rapid qualitative analysis [13]. 
Main topics (“domains”) were drawn from the interview 
guide and a summary template was developed. Team mem-
bers (SCO, JDR) used the template to summarize interview 
transcripts. Summary templates were compiled into a single 
matrix reflecting the depth and breadth of information for 
each domain [14].

Phase 3. We applied the results of Phase 2 to create a 
non-functioning, but navigable illustration of key website 
interfaces and content.

A subset of Phase 1 patients (N = 10) who had not 
participated in Phase 2 completed structured interviews 

designed to elicit feedback on website acceptability and 
utility. Phase 3 data were analyzed via rapid qualitative 
analysis, as described above.

Phase 4. We applied the results of Phase 3 to develop 
a fully functional version of the website, with the goal of 
testing and finding bugs before the final prototype.

Patients who had not participated in any prior devel-
opmental phases (N = 5) were recruited from oncology 
clinics, completed an introductory phone call with a 
member of the research team, and were emailed a link to 
the website. As in earlier phases, there were no inclusion/
exclusion criteria based on time since diagnosis. Partici-
pants were asked to spend at least one hour navigating 
the website independently. After one week, participants 
completed in-depth interviews including open-ended ques-
tions to elicit general feedback and closed-ended questions 
to capture participants’ ratings of website satisfaction (1 
item, 1 = “not at all” to 4 = “a lot”) and credibility (1 item, 
1 = “not at all” to 4 = “a lot”). Finally, participants indi-
cated how likely they were to recommend the website to 
a person newly diagnosed with MBC (1 = “not at all” to 
4 = “a lot”). Qualitative data were analyzed via rapid quali-
tative analysis, as described above. Descriptive statistics 
were used to summarize quantitative data.

Phase 5. Results from Phase 4 were used to finalize 
the website prototype. Although not ready for widespread 
dissemination, this prototype is fully functional with com-
plete design and content elements.

We recruited newly-diagnosed patients with MBC 
(N = 6). Participants used the website over at least a one-
week period, then completed a survey assessing accept-
ability (whether or not they would recommend the website 
to other people recently diagnosed with MBC), feasibility 
(whether and how frequently they accessed the website; 
whether they learned new information from the website), 
and two measures of decision-making. The Preparation for 
Decision-Making Scale [15] assessed patients’ perceptions 
of how useful the tool is in preparing them to communi-
cate with their provider about a health decision (10 items, 
1 = “not at all” to 5 = “a great deal”; α = 0.957). For the 
present study, we selected seven items most relevant to the 
process of MBC treatment decision-making. The Decision 
Self-Efficacy Scale [16] assessed self-confidence in deci-
sion-making ability (11 items, 0 = “not at all confident” 
to 4 = “very confident”; α = 0.993). Items for these two 
scales were averaged and converted to a 0–100 scale, with 
higher scores indicating higher perceived levels of prepa-
ration and self-efficacy for decision-making. Descriptive 
statistics were used to characterize website acceptability 
and feasibility and decisional outcomes (preparation and 
self-efficacy for decision-making).
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Results

Participant Characteristics

Across phases, a total of 28 patients with MBC participated 
(Table 1). On average, participants were 3.3 years post-MBC 
diagnosis (SD = 2.6, range: 0.1–7.7). The majority were non-
Hispanic (89%), White (57%) or Black (36%), and women 
(96%) with a college degree or greater (64%). Oncology 
providers (N = 8) were primarily White (50%) and women 
(88%).

Phases 1

Participants described their experiences living with or treat-
ing MBC. Coding resulted in five categories of themes: (1) 
the cyclical process of MBC treatment decision-making; (2) 

unique information needs; (3) values and priorities driving 
decision-making; (4) actions taken to manage MBC; and (5) 
internet use behaviors. Sub-themes are described in detail 
below. Table 2 provides exemplar quotes for each theme 
and corresponding website sections developed to address 
each theme.

MBC treatment decision‑making cycle

Although participants frequently noted that there is only one 
option for first-line treatment of MBC, treatment complica-
tions and/or disease progression require revisiting the treat-
ment plan frequently. Thus, decision-making is an ongoing 
process; even if treatment decisions do not need to be made 
now, they will need to be made again in the future. Patients 
and providers described working together to make shared 
treatment decisions, leveraging the expertise of the provid-
ers and the preferences and values of the patient. They also 

Table 1  Participant 
characteristics

a Participants in Phases 2 and 3 are unique subsets of Phase 1 participants

Phase 1 Phase 2a Phase 3a Phase 4 Phase 5

MBC Patients N = 17 N = 6 N = 10 N = 5 N = 6
Age (M, range) 52 (34–68) 49 (34–63) 52 (36–68) 64 (46–76) 50 (33–76)
Gender (N, %)

  Woman 16 (94%) 6 (100%) 9 (90%) 5 (100%) 6 (100%)
  Man 1 (6%) 0 (0%) 1 (10%) 0 (0%) 0 (0%)

Race (N, %)
  Black 3 (18%) 2 (33%) 1 (10%) 2 (40%) 5 (83%)
  White 12 (71%) 4 (67%) 7 (70%) 3 (60%) 1 (17%)
  Other 2 (12%) 0 (0%) 2 (20%) 0 (0%) 0 (0%)

Ethnicity (N, %)
  Hispanic/Latino 3 (18%) 1 (17%) 2 (20%) 0 (0%) 0 (0%)
  Not Hispanic/Latino 14 (82%) 5 (83%) 8 (80%) 5 (100%) 6 (100%)

Education (N, %)
   < College degree 2 (12%) 1 (17%) 1 (10%) 0 (0%) 1 (17%)
   ≥ College degree 13 (76%) 5 (83%) 8 (80%) 0 (0%) 5 (83%)
  Missing 2 (12%) 0 (0%) 1 (10%) 5 (100%) 0 (0%)

Time since diagnosis 
(years; M, range)

4.2 (0.2–7.7) 4.1 (0.5–5.7) 4.9 (1.1–7.7) 3.9 (0.4–6.9) 0.3 (0.1–0.4)

Oncology Providers N = 8 N = 5 N/A N/A N/A
Age (M, range) 45 (28–60) 46 (37–53) –- –- –-
Gender (N, %)

  Woman 7 (88%) 5 (100%) –- –- –-
  Man 1 (12%) 0 (0%) –- –- –-

Race (N, %)
  Asian 2 (25%) 2 (40%) –- –- –-
  Black 2 (25%) 0 (0%) –- –- –-
  White 4 (50%) 3 (60%) –- –- –-

Discipline (N, %)
  Medicine 4 (50%) 3 (60%) –- –- –-
  Nursing 4 (50%) 2 (40%) –- –- –-
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wemphasized that quality of life is an important considera-
tion in treatment decision-making. Finally, oncology provid-
ers emphasized the wide variety of treatment experiences 
for patients with MBC. Thus, “one-size-fits-all” educational 
materials are not appropriate for MBC.

Information needs

Patients and providers reported that understanding breast 
cancer subtypes, types of treatments, and treatment side 
effects is crucial for MBC treatment decision-making. 
Patients also noted that information about randomized con-
trolled trials (RCTs) would be helpful, specifically that RCTs 
are not always a “last resort”. Both patients and providers 
emphasized the importance of getting information from 
credible sources.

Values‑based decisions

Patients described choosing their treatment based on the 
side effect profiles and intentional efforts to coordinate their 
care to reduce treatment burden. While less frequent, some 
patients described the importance of maintaining their iden-
tity outside of cancer (i.e., professional identity, social iden-
tity). These patients made treatment decisions that allowed 
them to preserve these important life roles.

Taking action

Patients and providers described several actions taken by 
patients to manage life with MBC. Communication about 
MBC was emphasized as particularly important – both com-
munication with the treatment team and communication with 
family and friends. Patients also emphasized the importance 
of getting a second opinion about treatment options. Finally, 
patients and providers noted the role of supportive care in 
treatment for MBC, including complementary medicine 
approaches and mental health care.

Internet use

Patient participants also described their internet use behav-
iors. All participants stated that they use a phone or com-
puter to browse the internet “every day”. They felt that a 
website could be a useful resource for patients with MBC.

Phase 2

Phase 2 results pointed to content changes. Participants sug-
gested removing information about tumor grade and adding 
information about cancer staging, typical sites of metasta-
ses, genetics and genomics, and palliative care. Suggested 
changes included emphasizing the team-based nature of 

cancer care and clarifying lymph node involvement in MBC 
(i.e., explaining when positive lymph nodes are/are not con-
sidered MBC). They also noted that the use of graphics (to 
supplement text) may be preferable for many users.

Phase 3

Phase 3 results highlighted strategies to increase website 
acceptability and utility. Participants suggested changes to 
the overall “look and feel” of the website that would increase 
engagement. These included changing the color palette (e.g., 
minimizing use of pink), ensuring gender-neutral content, 
increasing the text size, and enhancing the “human element” 
(e.g., images of real people). Participants also suggested 
components that would increase usability (e.g., search func-
tion and dictionary).

Phase 4

Participants reported moderate-to-high satisfaction with 
the website (M = 3.4). They felt that the information from 
it was very credible (M = 4.0) and were very likely to 
recommend it to someone newly-diagnosed with MBC 
(M = 4.0). Overall, participants felt the length of the web-
site and amount of information was appropriate, and the 
material was easy to understand. They did not find the 
website upsetting to use. Participants made specific sug-
gestions for improving the organization and navigation of 
the website. They also identified bugs and typos to be fixed 
before the website’s launch

Phase 5

The majority of Phase 5 participants (n = 4, 67%) reported 
accessing the website 2–5 times. One participant did not 
access the website and one participant accessed the website 
once. All participants who accessed the website at least once 
felt they learned new information and would recommend it 
to others newly-diagnosed with MBC. After using the web-
site prototype, participants reported high preparation for 
decision-making (M = 73.6) and self-efficacy for decision-
making (M = 85.9).

Discussion

This multiphase process resulted in a prototype decision sup-
port intervention for MBC patients. Our iterative methods 
engaged patients, oncologists, and oncology nurses through-
out the design process and resulted in a tool that was highly-
rated by patients newly-diagnosed with MBC.

To date, tools to support SDM in MBC only engage 
the patient [17]. Additional tools are needed to support 
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oncologists in eliciting patient preferences [18]. Our results 
suggest that eliciting patient preferences is more nuanced 
than overall treatment preferences, for which patients might 
not be fully informed; these preferences are significantly 
informed by treatment features such as opportunity to extend 
survival v. maximizing quality of life, timing and methods 
of regimens, and cost of care. Correspondingly, we incor-
porated a values clarification component in our tool (see 
Supplementary Materials); participants reported that this 
component was particularly impactful.

Treatment decision-making for metastatic disease is an 
ongoing process [19]; thus, longitudinal research on this 
topic is crucial. Recent research has highlighted that SDM 
can have adverse outcomes for patients with advanced can-
cer [20], as the overall uncertainty can result in negative 
emotions. Carhuapoma and colleagues recently published 
on their tool, which was structured to address these ongoing 
decisions for those with advanced cancer [21]. Specifically, 
the tool first introduces less threatening decisions, and then 
over time incorporates the more complex decisions that the 
patient will confront in later stages of the disease. Carhua-
poma et al.’s tool, like our own, allows a return to values 
clarification and decision preference, as these could change 
over time, partially as a consequence of the experience of 
advanced disease and its treatment. While our tool was 
developed for those with MBC, this model is translatable 
to other types of advanced and metastatic cancers, as well 
as non-cancer diseases. While treatment trajectories and 
modalities may differ by disease, the underlying process of 
decision-making is similar.

Study limitations include small sample sizes and, while 
our sample was relatively diverse with regard to race, it 
was less so regarding ethnicity. Likewise, all patients 
were English-speaking and highly educated. While lower-
income patients may have unique needs, we did not assess 
patient socioeconomic status; thus, the generalizability of 
these findings across income levels is unclear. Further-
more, lower-income and older populations, who are less 
likely to have home internet, may face barriers to access-
ing the intervention [22]. The value of our tool among 
more diverse populations – particularly those with low 
digital literacy – would need to be assessed before for-
mal efficacy testing and widespread dissemination. Future 
research is needed to: (1) evaluate the intervention’s 
acceptability and feasibility in diverse groups of patients; 
(2) refine the intervention; (3) assess the intervention’s 
effect on decisional outcomes and shared decision-making 
[23]; and (4) disseminate the intervention. Ongoing, itera-
tive assessment and refinement of the intervention will 
be critical to ensure that it continues to meet the needs 
of MBC patients over time as treatments and technology 
continue to evolve [24].

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s13187- 024- 02451-8.
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