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Abstract

Background: Commonly used digital health technologies, such as electronic health record systems (EHRs) and patient portals,
as well as custom built digital decision aids, have the potential to enhance person-centered shared decision-making (SDM) in
cancer care. However, there is little evidence in the literature on how these technologies are used for SDM or how best they can
be designed and integrated into workflows and practice. This may be due to the nature of SDM, which is fundamentally human
interactions and conversations that produce desired human outcomes. Technology must, therefore, be non-intrusive while
supporting the human decision-making process.

Objective: This study examined how digital technologies can help cancer care professionals improve shared decision-making
(SDM) in oncology consultations.

Methods: Healthcare professionals who treat cancer patients in Sydney, Australia, were invited to participate in online co-design
focus group meetings. During these sessions, they shared their experiences using digital technologies for shared decision-making
(SDM) and provided suggestions to improve their use of digital technologies. The session recordings were transcribed and then
analyzed using qualitative thematic analysis.

Results: The findings indicated that various digital technologies, such as electronic health record systems (EHRs), mobile
devices, and patient portals, are used by cancer care professionals to help improve patients’ understanding of their disease and
available care options. Digital technologies can both improve and undermine SDM. Current systems are generally not designed
to support SDM. Key issues such as data integration and interoperability between systems negatively impact the ability of digital
technologies to support SDM. Emerging technologies such as Generative Artificial Intelligence (AI) were discussed as potential
facilitators of SDM by automating the gathering and sharing of information with patients and between health professionals.

Conclusions: This research indicates that digital technologies have the potential to impact SDM in oncology consultations.
However, this potential has not yet been fully realized, and significant modifications are required to optimize their usefulness in
person-centered SDM.
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Abstract
Background: Commonly used digital health technologies, such as electronic health record systems
(EHRs)  and  patient  portals,  as  well  as  custom built  digital  decision  aids,  have  the  potential  to
enhance  person-centered  shared  decision-making  (SDM)  in  cancer  care.  SDM  is  a  two-way
exchange of information between at least a clinician and the patient and a shared commitment to
making informed decisions. However, there is little evidence in the literature on how technologies
are used for SDM or how best they can be designed and integrated into workflows and practice. This
may be due to the nature of SDM, which is fundamentally human interactions and conversations that
produce desired human outcomes. Technology must, therefore, be non-intrusive while supporting the
human decision-making process.  
Objective: This  study  examined  how  digital  technologies  can  help  cancer  care  professionals
improve SDM in oncology consultations. 
Methods: Healthcare professionals who treat cancer patients were invited to participate in online co-
design  focus  group meetings.  During  these  sessions,  they  shared  their  experiences  using  digital
technologies for SDM and provided suggestions to improve their use of digital technologies. The
session recordings were transcribed and then analyzed using qualitative thematic analysis.
The three-talk SDM model, which consists of three steps: team talk, option talk, and decision talk,
was used as the guiding framework. This approach was chosen because the three-talk SDM model
has been adopted in Australia. The researchers walked the participants through the SDM model and
discussed their routine clinical workflows. 
Results: Nine  healthcare  professionals  with  experience  treating  cancer  patients  and  using
technologies participated in the study. Two focus groups and two interviews were conducted in 2024.
Three  themes  and  seven  sub-themes  were  generated  from  the  thematic  analysis.  The  findings
indicated that various digital technologies, such as electronic health record systems (EHRs), mobile
devices,  and  patient  portals,  are  used  by  cancer  care  professionals  to  help  improve  patients’
understanding of their disease and available care options. Digital technologies can both improve and
undermine SDM. Current systems are generally not designed to support SDM. Key issues such as
data  integration  and  interoperability  between  systems  negatively  impact  the  ability  of  digital
technologies to support SDM. Emerging technologies such as Generative Artificial Intelligence (AI)
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were  discussed  as  potential  facilitators  of  SDM  by  automating  the  gathering  and  sharing  of
information with patients and between health professionals.    
Conclusions This research indicates that digital technologies have the potential to impact SDM in
oncology  consultations.  However,  this  potential  has  not  yet  been  fully  realized,  and  significant
modifications  are  required  to  optimize  their  usefulness  in  person-centered  SDM.  Although
technology can facilitate information sharing and improve the efficiency of consultation workflows,
it is only part of a complex human communication process that needs support from multiple sources,
including the broader multi-disciplinary cancer team.   
Keywords
Digital  health;  patient-centered  care;  person-centered  care;  shared  decision-making;  cancer  care;
oncology 
Introduction

Shared  decision-making (SDM) is  defined as  a  collaborative  approach in  which  patients  and
healthcare providers work together to make medical decisions  [1]. SDM emphasizes a cooperative
relationship  between  the  patient  and  the  physician,  characterized  by  a  two-way  exchange  of
information and a shared commitment to making informed medical decisions [2]. During the SDM
conversation,  patients  and  clinicians  share  information,  express  preferences,  participate  in
discussions to gain insight, negotiate conflicts, solve problems, and ultimately make decisions  [3].
Through this approach, patients can play an active role in their care  [4], while physicians gain a
better understanding of the unique needs of each patient. The physicians can then make informed and
collaborative recommendations that aim to improve patient health outcomes [5]. The use of SDM is
particularly crucial in oncology consultations, as the results of treatments are often uncertain. This
uncertainty  makes  treatment  decisions  complex  for  patients  who often  have  to  choose  between
aggressive disease management and maintaining their quality of life [6]. As a result, SDM has been
implemented in oncology consultations in several hospitals around the world, and perceptions of its
use by cancer care specialists in hospitals have been studied [7-9]. Despite the integration of SDM
into health policies and practice standards [10, 11], the benefits of SDM are slow to materialize at the
operational level  [12], and a fragmented healthcare system can complicate the implementation of
SDM. 

Efforts have been made to integrate decision aids into electronic health record systems (EHRs)
used  by  oncologists  [13].  Current  EHRs  used  in  oncology  practices  in  hospitals  may  include
functions to facilitate the scheduling of patient consultations and follow-ups, history taking, review
of  examination  results,  electronic  medication  management  systems,  and  care  planning  [14,  15].
However,  existing EHRs often do not provide complete details  about patients'  health values and
preferences  [16].  This  lack  of  patient  details  can  cause  clinicians  to  misunderstand  patient
preferences when patients experience cognitive difficulties or when their health conditions worsen
too  quickly  to  participate  in  SDM, which  can  have  significant  adverse  consequences  [16].  The
introduction and integration of additional digital tools, such as cancer care dashboards, into EHRs
that display patient treatment outcomes and other clinical measurements to monitor patient health
status have been developed to increase the ability of both clinicians and patients to visualize results
and  aid  decision-making  [17],  and to  aid  the  stakeholders  during  SDM to  improve  cancer  care
delivery [18]. 

Research  is  ongoing  to  understand  how  digital  health  tools  and  EHRs  can  be  combined  in
innovative ways to improve the SDM process  [19]. In particular, we need to collect more detailed
information to pinpoint where additional digital technology could be developed and used to help the
SDM process in the delivery of cancer care. This article examines how EHRs and other digital tools
are currently used in practice to inform possible future improvements in applied digital technology to
facilitate SDM in oncology consultations.
Hence, the objective of this study was to:

1) Explore how healthcare professionals use digital technology to support SDM in oncology

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

consultations.
2) Understand the barriers to technology that support SDM in oncology consultations. 
3) Understand  the  opportunities  for  future  technology  to  improve  SDM  in  oncology

consultations.

Methods
Study Design

This  study design was informed by the  three-talk  SDM model  and the  approach of  previous
studies to develop digital tools to support SDM [20]. The three-talk model incorporates the principles
of team-based collaboration throughout a multistage consultation process and is highly recognized in
the healthcare sector. This model has three main components: team-talk, option-talk, and decision-
talk [21].

Therefore, to investigate the role of digital technology in SDM in oncology consultations and to
achieve the study objectives, we applied the design thinking framework [22]. Design thinking is a
creative approach that has been used effectively to address problems in the healthcare sector [23, 24].
It helps to collect user insights to develop efficient products, services, and experiences [23]. Ideas are
quickly prototyped and improved through continuous iterations [25]. This study design was chosen
because it emphasizes collaboration with end users throughout the problem-solving process.   We
developed low-fidelity wireframe prototypes of EHRs. This technique was chosen to investigate the
potential of EHRs to help oncologists and cancer patients collaborate on decisions because it has
been  suggested  to  be  effective  in  healthcare  management  and  innovation  [26].  Low-fidelity
prototypes  (Error:  Reference  source  not  found)  were  quickly  created  using  affordable  graphic
software, allowing feedback to be gathered without consuming significant time and resources. We
applied co-design and low-fidelity prototyping methods with study participants in focus groups and
one-on-one interviews.
Participants and settings

Healthcare  professionals  with  opinions  on  the  role  of  digital  technologies  in  oncology
consultations were invited to participate in this study. Specialists in medical and radiation oncology,
as  well  as  doctors  in  training  programs,  were  included  (Table  1).  Through  existing  university
connections and local cancer networks, participants were purposefully recruited from five cancer
care centers in Sydney, Australia. The researcher (TS) initially contacted key potential participants
who collaborated on previous research projects in oncology via email and introduced (AY). AY then
followed up on the communication by providing an information package about the research project
and suggesting focus group schedules. The focus groups and interviews were scheduled on Microsoft
Teams, and the participants' attendance was recorded within the videoconferencing tool. 

Data collection
Guided  by  the  core  components  of  the  SDM three-talk  model:  team-talk,  option-talk, and

decision-talk, a focus group and interview topic question guide was developed in advance to shape
study inquiries in alignment with the SDM model. The researchers (AY, JK, AJ, and TS) iteratively
developed the topic question guide. The topic guide was pre-tested by running pilot focus group
sessions with researchers working on other healthcare projects within the department. Their feedback
helped to refine the topic questions and focus group process. The final version of the topic question
guide is  shown in the  Error:  Reference source not  found. The topic questions were used to ask
participants about  their  experience  with how  technology  is  used  to  support  SDM  within  each
component of the three-talk SDM model, particularly if they used the three SDM core components in
their usual medical practice. The focus groups and interviews were semi-structured and guided by the
topic  questions.  The  low-fidelity  prototypes  were  presented  to  participants  after  discussing  the
application  of  technology  in  their  practice,  and  feedback  was  sought  on  the  usefulness  of  the
concepts  included  in  the  prototype  design.  The  prototypes  also  served  as  a  trigger  for  further
discussion. 
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Each focus group and interview concluded by summarizing and reflecting on the discussion and
confirming  the  accuracy  of  the  researcher’s  understanding  of  the  information  provided  by  the
participants  while  they  were  still  present.  This  final  concluding  step  was  necessary  because
scheduling  busy,  working  healthcare  professionals  providing  cancer  care  to  patients  for  study
reviews is difficult.  

All interviews and focus groups were recorded in video and audio formats. They took place online
between April and May 2024, using Microsoft Teams for remote videoconferencing. The author (AY)
led all the focus groups and interviews. 

Data Analysis

Three  researchers  (AY,  AJ,  and  TS)  analyzed  the  qualitative  data  collected  using  Braun and
Clarke's reflexive thematic analysis as a framework [27-30]. This method guided the initial coding
process applied to the focus group meetings and interview recording transcripts, which were de-
identified and anonymized. The researchers first read through the transcripts to fully understand the
data. They then proceeded with line-by-line coding, collaboratively compiling and discussing the
codes. After completing the coding, the codes were inductively arranged into themes and sub-themes.
The researcher AY created a codebook, and the researchers engaged in multiple discussions to agree
on  the  identified  themes  and  subthemes.  The  codebook  was  tested  on  one  transcript.  Iterative
discussions and consensus resulted in a refinement of the codebook. The final codebook was then
used to code the remaining focus groups and interview transcripts. Then, AY used the codebook to
code the  content  of  each  remaining.   Columns  in  an  Excel  sheet  were  created  to  represent  the
different themes and sub-themes. AY analyzed the content of each transcript line-by-line and coded
the text. The coded chunks of text were extracted and added to the Excel table according to their
alignment  with  the  themes.  As  new knowledge was  found,  the  codes  were  refined  accordingly.
Afterward, AJ reviewed the modified and confirmed the re-categorization of the codes. Eventually,
AY finalized the recorded data in the Microsoft Excel sheet.

Ethics
The Human Research Ethics Committee of the University of Sydney approved this study (Project

number:  2023/790).  All  participants  provided  written  informed  consent.  All  data  collected  were
anonymized and de-identified. All the research data were stored in the university’s research-secured
computer systems. All the participants provided their time and information freely without receiving
financial compensation. 
Positionality of the Research Team

The  authors  (TS,  JK,  and  AJ)  have  extensive  experience  conducting  research  on  the
implementation of digital  technologies in healthcare organizations in Australia from an academic
point of view. On the other hand, the author (AY) is a practicing professional with experience in
developing  and  implementing  computer  software  in  hospital  settings  for  clinicians.  The  authors
believe that digital technologies can improve healthcare care. Thus, they are driven to implement the
latest innovations in healthcare. 

Results

Participants

The study involved nine participants who participated in different co-design focus groups and
interview sessions.  One focus group was attended by five participants,  another  focus group was
attended by two participants. Two interviews were conducted one-on-one individually.  Each session
lasted between 30 to 60 minutes. The participant demographics are presented below in Table 1. 
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Table 1: Individual participant characteristics.

Participant
ID

Session
ID

Cancer
Care

Center
ID

Gender Cancer care
stream

Level of experience

P1 A C1 Female Breast and
Lung

Radiation oncologist (consultant)

P2 B C1 Male Breast and
Lung

Radiation  oncologist (consultant)

P3 B C1 Male Breast and
Lung

Radiation  oncology  registrar  (in  training
program)

P4 B C2 Male Prostate Radiation  oncology  registrar  (in  training
program)

P5 B C2 Female Prostate Radiation oncologist (consultant)
P6 B C2 Female Prostate Radiation  oncology  registrar  (in  training

program)
P7 C C3 Male Lung and

Head and neck
Medical oncologist (Senior consultant and
hospital executive)

P8 C C4 Male Perioperative Anesthetic registrar (in training program)
P9 D C5 Female Lung Respiratory specialist (Consultant)

Overview of themes and sub-themes

Three themes and seven sub-themes were generated from the thematic analysis.  The three themes
are (a) decision-making in the consultation, (b) barriers to decision-making, and (c) leveraging new
technologies to improve decision-making processes (see Figure 1).

Figure 1: Overview of themes and sub-themes.

Theme 1: Decision-Making in the Consultation    
Participants discussed their decision-making process during consultations and how they felt their

clinical workflow aligned with the three-talk SDM model while being prompted by the wireframe
prototypes. The participants appreciated the three-talk SDM model for breaking the clinical decision-
making process into three core components. 

…in general, …this is quite similar to what my approach is in the clinic… [Participant P4 B C2]
…it's interesting, and I appreciate this model… breaks it into three pieces. [Participant P7 C C3]
…I like team, option, and decision…, I hadn’t heard of it, but it’s exactly how I structure my

consultation. [Participant P9 D C5]
Based on their  experience,  participants highlighted that they  did not differentiate between the

option talk and the decision talk components.  
I…in the real world, don't differentiate between option talk and decision talk. So, option talk and

decision talk, for me, is the same process. So, as I'm discussing options…I don't sit there and say
here are all the options. Now, let's stop and have a discussion about the decision. I blend those two
conversations together… [Participant P7 C C3]

Participants described how they collect information by talking to their patients directly rather than
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having them fill out responses to a list of questions in advance.  
I'm actively, kind of, discussing what would be involved in making a decision to go down this
pathway. What further information would be needed? So, the implication for digital technology is
that it's the same technology I use while discussing options. I don't sort of stop and say now,
here's another one I prepared earlier. And let's talk about it this way. [Participant P7 C C3]
Some participants were concerned about patient privacy. 

…in the waiting room, I'm not sure...I don't know that I can see an easy way to get personalized
digital  information in  the waiting room, in  a safe  way.  I  think that…needs some human and
clinical inputs…it could be like a nurse coordinator, someone like that could meet with the patient
before going to the consultation.  So, there's all those sorts of very personalized differences…
[Participant P9 D C5]

Another important step, in their view, is that the participants noted that they plan activities before
patients visit for their consultations.

So firstly, … these patients would have been discussed by the multidisciplinary team before they
saw me with the surgeons and medical oncologists, … and we would have a plan of action from
the MDT. [Participant P1 A C1]
After the multidisciplinary team (MDT) planning discussions,   the participants described how

they would discuss the situation with the patient and involve other professionals in the patient model
of care.

So, we've looked at performance status, frailty, and pulmonary function. We identified things that
are needed. We discussed that at  the consultation and asked the care coordinator to link up.
[Participant P1 A C1]

The sub-themes of  decision-making in consultation include gathering, interpreting, and sharing
information through digital and analog communications. 

Sub-Theme 1.1: Gathering, interpreting, and sharing information

Participants said that decision-making often occurred in MDT meetings without input from the
patient.  

…some of our decisions or, you know, consensus, optimal decisions are also influenced by our
MDT meetings…in most MDT meetings, the patient is not there. …we think we are arriving at a
decision that  can be communicated to  patients,  but  often,  it  actually  doesn't  align with their
preferences… [Participant P5 B C2]
When  reflecting  on  the  decision-making  component  of  consultations,  participants  noted  that

patient  wants  and expectations  at  the  point  of  care they  were at  were  shaped by their  previous
experiences, along the way. Participants remarked that some patients may be ready to decide  after
meeting with the physician, while others may be hearing about their condition for the first time and
feel overwhelmed. The participants know that this approach takes longer. Still, they prefer having the
ability to understand the patient’s wishes better. 

…there's a huge variation in what patients want at this point and what they expect, and it also
probably is not independent of what specialty you're in and how they've gotten to you. So, you
know, for me, by the time a patient's gotten to me, they may well have been through two or three
specialists  already.  They've  got… cancer  and,  so  sometimes,  they're  already  primed.  They're
ready to make a decision. Other times, it's the exact opposite, and this is the first time they've
heard they might have cancer… [Participant P7 C C3]

I use the time when I'm talking to patients, collecting…information to kind of just get to know the
person…it takes longer than if they fill in a list of questions in advance and I'm just looking down
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the list…I'm building a relationship. If I look at a screen… that's not the same as asking those
questions and, kind of, building a rapport with a patient. [Participant P7 C C3]

Different approaches were described for different patient situations and desires for information.
Participants said that some patients want to know their treatment  plan, while others seek detailed
explanations of the decision-making process. The preference for the type of clinical workflow in
consultations can also depend on the physician's training, work style, and personality.

They've got no idea what's going on. …it's the opposite conversation, where they absolutely need
to go away and think about it. …and I think the things you do to help them in those situations are
somewhat different. The first one, those people often already have the information they need. The
second one, they absolutely don't. [Participant P7 C C3]
Several  important  points  related to  patient  care were covered in  the participants’ discussions.

Participants  highlighted  the  challenges  of  bringing bad  news  to  patients,  the  need  for  better
participation  of  patients in  decision-making,  and  the  importance  of  documentation  following
decisions. 

I see them at the start… usually, the person who sees them earlier then has to break the bad news,
and then… all the referrals afterward… that's where things fall apart a little bit… they'll get
discussed  in  MDT… but  sometimes that's  a  little  bit  delayed.  Sometimes,  the  patient  doesn't
always get the right information. The right time is the other problem… [Participant P8 C C4] 
The reliability of clinical information sources was raised. It is crucial to always refer to a trusted

source of information. 
…and look, the very important thing in clinical medicine is you go to the primary source for the
information; you never make,  you should never make a significant clinical decision based on
anything but firsthand information.  [Participant P9 D C5]
The value of having care coordinators share the patient care to address patient needs and support

them throughout their treatment journey was emphasized.
…the need for a care coordinator to triage the patient’s care needs, … it's helpful to have the
prostate care nurse who can talk to patients about the radiation therapy and the surgery… they
[the patients] get time to make the decision about what they want. We refer them to the men's
health physiotherapist as well… [Participant P6 B C2]
Understanding the  specific concerns of the patient is key.  It is important to begin the decision-

making process with the patient's desired outcome and then work out the appropriate care pathway.  
…you need to work out the patient’s goals first…then work backward from that... “Well, I think it
isn't that…” “I definitely don't want radiotherapy” or “I definitely do want radiotherapy because
my sister had it.  It was good.” …you might not get the decision if the patient is still  sort of
weighing things up…the decision is going to be informed by the goals. It's coming back to the
quality of life versus the quantity of life... [Participant P1 A C1]

The gathering of information step is followed by reviewing the patient’s results and interpreting
the situation before the patient arrives for their visit. One participant described this step.     

…what  I'm  talking  about  is  more  around  interpreting  patient  results…like  the  pre-three-talk
process…is having the information available…when I prepare for the clinic, I like to have an
opportunity to read everything in the pile, and everything is there…that I'm not chasing stuff.  So,
I'll usually look at my clinic two days ahead of time and make…notes in chronological order to
try and figure out firstly whether there is any missing information. Umm…then ensuring that it's
adequately documented in a way that is more meaningful to me.  [Participant P2 B C1]

After  interpreting  the  available  information  step,  the  participants  discussed  how  they
communicated the medical information to patients. They like the way visual aids, as suggested in the
wireframe prototypes, help them to clarify and make information more understandable, improving
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patient understanding and facilitating informed decision-making through effective communication.

I find, you know, drawing diagrams and having pictorial, sort of, explanations of things help… I
think it breaks through language barriers and understanding of things.  Anyway, I'm scrolling
through the images and going through the results with the patient, pointing things out, simplifying
things, maybe drawing…handwritten…document…to help explain things. [Participant P4 B C2]

Information  and  knowledge  sharing  were  discussed  in  addition  to  visual  aids.  Participants
mentioned  that  they  often  explained  results  using  prognostic calculators  that  can  assess  life
expectancy, especially in older patients. One participant explained how they discuss different options
with patients to help them make treatment decisions.

…in some lung cancer patients where there are some poor prognostic factors, and even though
they've  got  technically  localized  disease  that  could  be  curable,  you  might  be  a  bit  worried
whether this patient can get through six weeks of umm daily treatment. So, sometimes, we do
discuss more palliative options…. You give the options; you discuss the harms and benefits of
options…but  I  don't…use  the  EMR  [electronic  medical  record]  apart  from  the  imaging
information.  …I  do use…e-prognosis  calculators  to  calculate  life  expectancy,  particularly  in
older persons…  [Participant P1 A C1]

The participants also discussed the idea of summarizing the consultation decisions.

…you know, I appreciate that we don't do it today, but you could imagine a summarized transcript
of the consultation generated. [Participant P7 C C3]

Sub-Theme 1.2: Current technology used in the consultation

Some  participants  explained  that  they  do  not  use  digital  technology  extensively  in  their
consultation workflows. Digital technology is only sometimes used to show patients their medical
images or to show images of medications. Videos have been used, but the participants found them
too slow. They currently do not have interactive digital tools, but the technology would be useful for
discussing treatment options.    

…in terms of the team talk, how do I use digital technology at this point… mostly show people
images,  …I show a lot  of  scans and X-rays.  I  usually  find the videos are a bit  slow for the
consultation, …the patients get bored. [Participant P9 D C5]

Decision  aids  were  discussed.  Tools  to  help  predict  outcomes  of  cancer  treatments  are
available online for physicians to calculate patients’ life expectancy and survival rates. Participants
described how they use the decision aids in practice.

…I use a predictive tool… I will plug the patient numbers in and print them out for the patient. …
we often use it before we see the patient …in medical oncology, there's one for adjuvant systemic
therapy…”…without adjuvant chemotherapy, this is your 5 or 10-year survival or recurrence,
and with…it's…” they'll show the magnitude of benefit. Then, the patient can decide... [Participant
P1 A C1]

Information sharing was emphasized.  Participants described how they provide patients with
information about advocacy and treatment protocols and search the Internet for basic information,
such as images, models, or videos. They share the information they find with patients to educate
them. These online resources are then used to explain treatment procedures and complex equipment
operations,  saving them time and effort.  The patients are then expected to be able to access and
review the same Internet information that they have introduced and recommended when they are at

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

home. 

…radiation  therapy is  a  technology  that  most  people  don't  know anything  about,  …they  get
confused. …the value of images, models, or video to actually just show what a radiation linear
accelerator machine is …you don't have to draw a picture of it. You don't have to waste time
taking somebody around to look at the machine…trusted website resources…  [Participant P5 B
C2]

I  found myself  doing a lot  of…very  basic  Google images search…the information can be so
basic…I think we get lost in explaining things… [Participant P3 B C1]

Theme 2: Barriers to Decision-Making

Two sub-themes were identified under the theme of barriers to decision-making. The first sub-
theme,  "Information,  Implementation,  Organizational  Challenges,"  focuses  on  the  participants'
perceived challenges  regarding access to  and the quality  of information.  The second sub-theme,
"Current  Technology  Drawbacks  and  Lack  of  System  Integration,"  deals  with  the  participants'
difficulties related to the limitations of the EHRs and the lack of information integration.

Sub-Theme 2.1: Information, implementation, and organizational challenges

Experiencing difficulties when communicating with different cultures and non-English speaking
patients in the communities were raised. Challenges with patients’ lack of health literacy were also
mentioned.   

…meeting patients of non-English backgrounds and cultural and health literacy issues; uh, very
significant, and that's very hard together in a very quick clinical environment…   [Participant P2 B
C1]

The involvement of the family and interpreters was also raised as a challenging area due to the
time needed to understand the needs and priorities of the individuals. 

…family care as  support,  and …the interpreter  as  well,  …can be part  of  the communication
process, which can either assist or umm or slow down dramatically the process… It's hard to
think of a solution because it takes time to talk to people and find out what's important to them.
[Participant P5 B C2]

Gathering precise patient information during visits, as patients often forget details, was expressed
as a difficulty. Participants noted the need to improve communication methods and understand each
patient's needs. 

There are even times when a patient has had a test done, and it's not until they're, literally, sitting
in the clinic room before me, and I go, where did you have this done?  Sometimes, I have to ask
them three questions to clarify…Umm, it's a common assumption of the patients as well. “Don't
you have this information?” And the answer is often no, I don't. [Participant P6 B C2]

Verifying  the  accuracy  of  the  information  patients  provide  can  be  time-consuming,  as  one
participant pointed out.  

…patients come in… and say,  oh yes,  I  had a scan. …you spent 5 minutes searching all  the
providers… then you Google where they live and what radiology practice is in their town, and
then you find out they did have a scan, but it was an MRI of their ankle. It wasn't actually their
chest, but they don't remember.  [Participant P9 D C5]
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Sub-Theme 2.2: Current technology drawbacks and lack of system integration

Manual  processing  of  information  and  uploading  data  into  the  EHRs  is  problematic  for
physicians, especially under time pressure.  

at the moment, when we upload imaging, it's not the actual images themselves, …to, just, get the
image  in,  I  take  a  screenshot  and  paste  it  into  a  document  in  the  EMR,  or  I  am  literally,
highlighting  and  copying  the  text  from  the  report  and  pasting  it  in,  …when  you  are  time-
pressured, that's just how you get it done. [Participant P6 B C2]

Obtaining and merging data from various sources presents additional challenges to physicians.
Especially the lack of integration among older information systems for data sharing was considered a
drawback. This situation caused difficulties in accessing different systems for decision-making tasks.

…needing multiple passwords in multiple different information systems or not having access to all
the patient results. …unfortunately, most hospitals, including ours, rely so much on a technology
called fax… [Participant P2 B C1]

The participants said the systems could not provide integrated results even when patients had
medical tests conducted in public hospitals.

There  are  already  difficulties  in  accessing  scans  and  results…  done  even  in  other  public
hospitals… patients have blood tests done by multiple providers. Imaging from multiple different
providers. [Participant P6 B C2]

Besides the lack of system integration, one participant pointed out that their hospital does not
have full access to the facilities of EHRs.

I sit in a hospital that does not use an EMR or has a partial EMR.  So, the medical notes don't go,
for  the  most  part  into an EMR,  it  does  in  the oncology clinics,  but  that's  not  where  I  work
anymore. So, we mostly write on paper in the private clinic. I use my own digital interface and I'm
always zooming around to different portals, external radiology, different pathology providers, et
cetera. [Participant P9 D C5]  

Poor wireless digital communication network connectivity was also mentioned as another drawback. 

…it's again getting onto another website, potentially getting password… Terrible Wi-Fi in most
cancer centers…  I think that is a big barrier… [Participant P5 B C2]

Theme 3: Leveraging New Technologies to Improve Decision-Making Processes

The theme "leveraging new technologies to improve decision-making processes" encompasses the
following sub-themes: (a) participants' interest in implementing potential improvements to advance
the design of EHR systems, (b) making data more accessible and understandable by streamlining,
centralizing, and communicating information for collaborative decision-making, and (c) helping to
share evidence data and decisions with patients’ care team members outside consultations, as well as
analyzing patients’ data using artificial intelligence and mobile technologies.
Sub-Theme 3.1: Potential advancements in the design of EHR systems

Participants expressed their interest in improving the design of the EHRs. They highlighted the
need  for  improved  access  to  laboratory  diagnostic  test  results  and  recommended  automatically
providing reliable medical information from different systems. 

…if there was some magic like a digital resource that could do all of that detection for me and
link me to multiple different providers and go to clinical labs… and pull it all in, I would love it…
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If it was as good as me, it would be transformative. But you'd have to really be sure and be able to
trust it… and then…the reliability of information… [Participant P9 D C5]
There is interest in decision-making tools to help patients make treatment decisions. Participants

said they do not need additional electronic devices to replace what they already have. They want
decision-making tools to help patients choose their preferred treatments according to their desires
and goals, especially when treatment options are risky. 

…some, sort of  decision tool may help in those situations where radiotherapy is high risk or
trying to help people decide about quality versus the  longevity of life or some sort of tool where
you … answer to some questions… “quality of life is more important to me or length of life is
more important” … it would be good to have a tool where you can…help guide the patients to…
their priorities …and …help the decision-making…I don't want any extra devices. I'd do it on the
computer and then, maybe, print it out for the patient rather than an iPad type stuff.  [Participant
P1 A C1]

Sub-Theme 3.2: Streamlining and centralizing information for decision-making

Centralizing and systematically organizing medical information to make it more accessible and
easier  to  interpret  is  important  to  some  participants.  These  participants  were  interested  and
emphasized that providing the right information to the physician at the point of care would help. 

…one thing I found very helpful is the centralization of information.  …things like scans,  test
results from clinics or centers outside of the …health system …something that aggregates that
information into …something to sort of centralized or funnel information to us …having patient
information presented in a way where …making things more centralized, it would be helpful to
us… [Participant P3 B C1]

Other participants stressed the importance of obtaining comprehensive patient information before
the consultation. 

…I guess what I'm talking about is more around interpreting patient results, which is almost …
preempted  to  the  whole  three-talk  process,  really…  is  having  the  information  available.
[Participant P5 B C2]

The introduction of a patient portal for sharing information with patients is seen as a benefit. This
would enhance physicians' ability to maintain communication with patients outside of consultations
as they consider treatment options.

…if there's a patient portal, they can log in and see things, that could be nice. …if I could say to
them… “I've put all these in... I've put in the options… when you go home, you can log into your
patient portal…” I could even imagine they could post some questions. [Participant P9 D C5]

Sub-Theme 3.3: Utilizing artificial intelligence and mobile technologies to aid decision-making
The potential use of generative artificial intelligence (AI) was discussed to streamline medical

documentation and improve patient care. Participants suggested using basic artificial intelligence to
generate patient reports that can be shared with medical colleagues. 

…information can be more easily extractable… we use very basic artificial intelligence in our
practice where we can generate a patient report, for example, where we pull information from
different parts of…and combine it with text that we put in the record and that then goes to the
general practitioner.  So, I can do a treatment summary on a radiotherapy patient in about a
minute, and I only have to type a line or two, and yet, a complex report goes back to the general
practitioner, and we do that in medical oncology as well. [Participant P2 B C1]
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One other participant, however, disliked the idea of using AI for report writing.
Wouldn't use it. I write better than generative AI.  I think the kind of language that generative AI
produces is boring and opaque, and I'm better than that. So, I wouldn't do it yet. [Participant P9 D
C5]     

Discussion
Key Findings

This research examined how healthcare professionals in Sydney, Australia, use digital technology
to  support  SDM  during  oncology  consultations.  It  sought  to  understand  the  difficulties  they
encounter when using technology for SDM and explore potential developments of new technologies
that could improve the implementation of SDM in clinical oncology settings. First, the findings of
this study emphasize the critical need for oncologists to consolidate health information from cancer
patients  to  facilitate  SDM  in  oncology  consultations.  The  results  also  highlight  a  significant
misalignment between the current operations of existing EHRs and the clinical practice workflow in
oncology clinics to help clinicians follow the SDM process.  Second,  the study draws attention to
the challenges of access to information due to outdated technologies and communication barriers due
to  language  and  the  lack  of  knowledge  of  the  patient  about  health.  Nevertheless,  the  study
participants were interested in developing new technologies that could streamline access to health
information and automate administrative processes, thus supporting SDM and ultimately improving
the delivery of cancer care.
Current use of technology to support SDM in oncology consultations 

The study participants stressed the importance of consolidating medical information to improve
decision-making in oncology consultations. Studies in similar data-driven cancer care management
reinforce these findings of the investigation  [31]. Like other studies on cancer care, participants in
this research study have emphasized the critical role that information and data play in driving SDM
processes  and  improving  health  service  outcomes  [32].  As  digital  technologies  transform  the
healthcare sector, cancer care is also being transformed [33].

Discussions  between  healthcare  professionals  during  the  study  addressed  the  three  key
components of the SDM model: team-talk, option-talk, and decision-talk [21]. The prototyped EHRs
used  to  investigate  the  feasibility  of  supporting  SDM  with  EHRs  demonstrated  that  some
components of the SDM model of care, such as the option-talk, could be implemented to match
established oncology consultation practices and workflows where patients and oncologists usually
discuss treatment options. However, the phase sequence of the SDM model did not fit fully into the
typical  consultation  procedures  or  workflow  patterns  of  the  study  participants.  The  healthcare
professionals who participated in this  study appreciated the SDM model,  but stated that in their
routine clinical practice, they frequently combined option and decision discussions. This means that
EHRs must be flexible to support cancer care workflows to accommodate the iterative nature of the
oncology decision-making process. 

Study  participants  highlighted  the  importance  of  direct  patient  communication  to  foster
relationships and ensure complete information collection before choosing treatments or healthcare
options. Previous research in this area has also emphasized the importance of the relationship and
communication  between  oncologists  and  patients  beyond  consultation  visits  in  cancer  care
management  [34].  Several  study  participants  have  pointed  out  that  a  key  to  the  successful
implementation of SDM is the integration of digital systems and EHRs, the accessibility to digital
information when needed at the correct point of care for the right patient. Yet, some participants have
also  stated  that  they  do  not  use  their  digital  systems  or  EHRs  extensively  to  support  patient
discussions. They may use only part of the system to show diagnostic images to share information
with  the  patient.  Other  participants  use  EHRs  only  to  look  up  patient  results  or  document
consultations.   

Future use of technology to support SDM in oncology consultations
Cancer treatment  is  based on data,  involves multiple disciplines,  is  a lifelong process,  and is
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increasingly dependent on the smooth digital exchange of clinical information  [35]. In the present
study, the participants identified several key obstacles to SDM in their clinical oncology settings
related to access to information, implementation, organization, and limitations of current technology,
specifically  EHRs.  In  addition,  the  participants  mentioned  communication  challenges  due  to
language barriers, emotions, comprehension, low health literacy, participation of patients, difficulties
in accessing and integrating patient data, lack of information that often leads to poor data quality and
inefficient  processes,  time pressure,  and lack of  privacy.  Similar  barriers  have been reported  by
Steenbergen  and  de  Vries  [36].  The  participants  informed  the  research  about  the  absence  of
integrated systems and their continued dependence on outdated technologies in their clinical settings,
which  hinder  information  exchange  between  cancer  care  facilities.  Furthermore,  during  the
investigation,  some  healthcare  professionals  who  participated  in  the  study  described  that  their
hospitals do not have comprehensive EHRs, leading to a greater dependence on paper records and
personal digital interfaces.  Researchers in Canadian health systems have also reported on clinician
experiences  with  outdated,  ineffective,  or  inefficient  technologies  that  do  not  fit  their  clinical
workflows  [37].  Therefore,  the  implementation  of  better  information  and  communication
technologies (ICTs) could eliminate some technological barriers and improve the overall efficiency
of cancer care provided by oncologists. 

During the study, healthcare professionals said that they use the information from the EHRs to
help in their decision-making process to treat cancer. They focused on integrating digital resources to
improve  efficiency  and  support  patient  care.  However,  integrating  quality  health  data  remains
challenging  due  to  the  lack  of  guaranteed  interoperability,  even  between  EHRs  from the  same
vendor,  as  reported  in  a  previous  study in  the  USA  [38],  although the  requirement  to  improve
interoperability among digital health systems was legislated in the USA in 2016 [39], and that the
Fast Healthcare Interoperability Resources (FHIR) specifications were approved by the Health Level
7 International (HL7) in August 2019 [40]. In June 2024, the Canadian government introduced Bill
C-72,  which  requires  health  information  technology (IT)  systems to  be interoperable  [41].  As a
result, the stated goal of the healthcare professionals, which is to be able to securely access all the
health information of their patients in integrated EHRs, is expected to be achieved in Canada in the
future  [41]. Therefore, future EHRs in the North American healthcare systems, designed to make
healthcare information more accessible and transparent to patients and the healthcare team [42],  are
expected to be available to provide oncologists with critical cancer care data needed to support the
SDM process in oncology consultations.  

Furthermore, the study participants were interested in the potential benefits of an integrated web-
based  portal  driven  by  clinical  information  designed  to  simplify  access  to  data  from  private
laboratory  tests  and  automate  various  clinical  documentation  processes,  such  as  generating
interclinician letters and managing patient diagnostic test results. Petrovskaya et al. performed an
evaluation of online patient portals and emphasized the elements that the study
participants seek to help improve patient participation in SDM [43]. The researchers
stated  that  the  patient  portal  is  connected  to  the  EHRs  of  health  organizations,
providing patients with functionalities such as secure and convenient access to
medication lists and the ability to arrange and verify appointment availability
and communicate with their  healthcare team securely through messaging in
addition to access to their laboratory test results  [43].   However, in a recent patient
portal implementation initiative, Grewal et al. found that there are technical challenges in enrolling
patients to use the patient portal, but involving nurses in the patient education and enrollment process
is a promising approach and reinforces the value of multidisciplinary methods in improving patient
care [44].  

During  the  study,  the  participants  explored  the  concept  of  the  patient  web  portal  that  can
consolidate health information from multidisciplinary treatment journeys. They emphasized the need
for sophistication and proper allocation of resources. The participants envision a web-based portal
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where patients can access information about care options, ask questions, and review details such as
their  therapeutic  plans  and  preferences.  They  believe  that  this  would  lead  to  more  streamlined
communication, better decision-making, and automation that uses AI capabilities. They perceive that
AI innovations could help reduce the double handling of information and miscommunication, as well
as prevent patients from falling through the cracks in their care. However, trust in AI systems and the
data provided emerged as a significant concern among some participants. In an article on digital
transformation in cancer care, Papachristou et al. emphasized that ensuring the safety, accuracy, and
ethical  application  of  data-driven  interventions  requires  building  trust  among  healthcare
professionals,  patients,  family  members,  caregivers,  and  other  stakeholders  [33].  Nevertheless,
integrating AI into cancer management workflow has been shown to transform individual treatment
planning by accurately predicting cancer patient responses to different therapies [45]. 

Efforts to improve EHRs for better cancer care management are ongoing around the world. Two
international workshops focused on technology in cancer care management were held in 2019 and
2020 in Europe [31] and one in 2022 in the USA [39]. These workshops addressed shared decision-
making  processes,  data  integration  and  management,  analytics,  EHRs,  and  AI-based  clinical
decision-making [31, 39]. While significant progress has been made in implementing EHRs in public
hospitals in Sydney, Australia, for cancer care  [15, 46], the full potential of  EHRs to consistently
improve cancer care quality and patient outcomes has not yet been fully realized [39, 46]. Similar to
the challenges that the participants of this study encounter with poor EHRs usability, lack of fitness
with clinical workflows, fragmented data sources, and large amounts of data, researchers from other
healthcare jurisdictions have described similar experiences  [31]. The participants suggested that in
addition to using technologies, nurses and other healthcare professionals could also assist in patient
engagement. These additional clinical resources have skills, such as patient education and effective
communication,  crucial  to  facilitating  patient  participation  in  SDM  during  clinical  oncology
consultations and can help improve patient outcomes [47]. The effectiveness of SDM is maximized
when healthcare professionals have experience, strong relationships with patients, and sufficient time
for treatment discussions [36]. As reported by Steenbergen and de Vries, the exchange of knowledge
and the efficient flow of health information between clinicians and patients is essential to facilitate
SDM in oncology  [36].  Consequently,  technological  opportunities are  tailored to  support  human
interactions [31, 39].  

Barriers  to  the  effective  digitalization  of  information  in  oncology  have  been  identified.
However, continuous innovations and technological improvements have helped minimize the effects
of  several  major  barriers.  Technological  innovations  such  as  HL7  Fast  Health  Interoperability
Resources  (FHIR)  [48],  the  Minimal  Common Oncology Data  Elements  (mCode)  [49],  and the
Systematized Nomenclature of Medicine-Clinical Terms (SNOMED CT) [50], when combined with
legislation,  such  as  the  Connected  Care  for  Canadians  Act  in  Canada,  better  access  to  health
information becomes possible.  As a result,  digital  health  data  in oncology can be shared across
healthcare organizations in a more standardized way that all stakeholders can understand.        

Conversely,  although  artificial  intelligence  (AI)  technologies  have  been  introduced  in
oncology over numerous decades, a persistent distrust exists towards the suggested technology. The
level of trust in AI systems influences the acceptance of these technologies. As a result, frameworks
and guidelines  have been suggested  to  tackle  the issues  related to  the reliability  of  AI-powered
healthcare  systems,  such  as  the  FUTURE-AI  framework,  which  defines  six  requirements  for
trustworthy  AI  [51].  Accepting  AI  systems  in  healthcare  depends  on  ethical  principles,  trust
dynamics, and rigorous evaluation processes [52]. 

Tools and protocols are available globally to support SDM in oncology consultations. For
example, in the United States, tools include Watson for Oncology [53] and the Adjuvant! Platform
[54]. In Australia, EVIQ chemotherapy protocols are available nationally  [55, 56]. In the UK, the
PREDICT tool aids in breast cancer treatment decisions  [57]. In Canada, standards for SDM tools
have been developed and are often used as a reference by international researchers [58-60]. Despite

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

multiple trials, the integration of these tools and protocols into practice remains non-routine, and
several programs, such as IBM Watson for Oncology, have failed to meet expectations [61]. These
examples illustrate the ongoing challenges. 

In summary, various oncology specialists and healthcare professionals perceive the usefulness of
technology in supporting SDM in oncology consultations differently. The senior medical oncologist
preferred face-to-face conversations with patients. In contrast,  the anesthetic registrar preferred a
high level of computerization and welcomed the possibilities of driving healthcare delivery with
data.  Other  specialists,  especially  radiation  oncologists,  did  not  see  the  need  to  use  technology
extensively  when  helping  patients  make  treatment  decisions,  as  their  oncology  specialization
typically involves only one treatment modality. However, they do want technology to accurately and
promptly share information provided by other healthcare professionals. However, young healthcare
professionals  are  ready  to  adopt  more  digitalized  medical  practices.  The  majority  of  healthcare
professionals recognized the value of technology in supporting access to information for consumers,
thereby facilitating informed decision-making. 
Limitations and future research

The first limitation of the study was that only nine healthcare professionals were available to
participate in the co-design sessions. The second limitation was that no surgeon was identified to
potentially participate in the co-design sessions. It is difficult for practicing physicians to allocate
time for research projects and to attend co-design sessions when they are already working overtime
and long hours providing patient care. Therefore, physicians who participated in the study may not
have fully represented the larger oncology practice community. Only their views and practices on
SDM were collected. The third limitation was that oncology consultation involves patients, other
oncology specialists, and other healthcare providers. However, they were not invited to participate in
this  study  due  to  time  constraints.  Patients  and  other  healthcare  providers  may  have  provided
different perspectives on their experience with SDM and the use of digital technology. 

A larger group of oncology specialists,  including surgeons,  would have represented the larger
oncology community and provided more generalized views. Furthermore,  patients who have had
oncological  consultations  would  have  provided  their  views  on  decision-making  processes,
particularly SDM.  To mitigate the limitations of this study and obtain more generalizable results, our
approach should be replicated in  future studies  with  a  larger  and more  diverse group of  cancer
healthcare  professionals.  This  diversity  would  include  many  specialty  dimensions,  including
surgeons and other  health  systems specialists.  Furthermore,  similar  future studies should include
patients who have experienced oncology consultations.   
Conclusions

The findings of this study indicate that digital health technologies can assist in SDM in oncology
consultations.  This  includes  providing concise and consolidated information to  support  decision-
making,  tools  such  as  multimedia  resources  to  support  patient  understanding  of  cancer  and
treatments, and patient access to information and data outside of the consultation through tools such
as patient portals. Emerging technologies, such as generative AI, may assist SDM by consolidating
and personalizing information.

Nevertheless, care needs to be taken to ensure that technology does not erode the development of
rapport and trust between a clinician and patient. Although EHRs and other systems are continually
improving, there are substantial barriers to realizing the potential of technology to improve SDM,
including the lack of data integration between systems and integrating new tools and resources into
clinical workflows. However, continuous technological innovations and government efforts through
new legislations  are  eliminating  some of  the  digital  system integration  and data  interoperability
difficulties. 
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In conclusion, the study shows that digital technology can facilitate the exchange of information
between independent healthcare organizations and individual healthcare providers. Thus, increasing
the efficiency of oncology consultation workflows. However, technology is only part of the support
needed for the complex human communication process in oncology. Oncology consultation services
need support from a multi-disciplinary cancer team, which includes other healthcare professionals
and the patient's family. Healthcare professionals, such as nurses, must educate and prepare patients
for consultations.  Allied health  professionals are  often needed to help with language difficulties.
Only through an ecosystem that is fully integrated, interoperable, and seamlessly fits in with the
human and social interactions of numerous stakeholders involved in the care of a cancer patient can
the goals of the person-centered model of care be achieved through the implementation of SDM in
cancer care.  

Acknowledgments
The authors thank the participants who generously shared their experiences to support this research
study. 
The datasets generated or analyzed during this study are available from the corresponding author
upon reasonable request.
No funding was provided for this research study. 
No generative AI tool was used in this research study. 

Conflicts of Interest

None declared. There is no known legal, financial, or commercial conflict. 
Abbreviations
EHRs: Electronic health record systems
SDM: Shared decision-making

Multimedia Appendix

Multimedia 
Appendix.pdf

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

References

1. Charles C, Gafni A, Whelan T. Shared decision-making in the medical encounter: what
does it mean? (or it takes at least two to tango). Soc Sci Med. 1997 Mar;44(5):681-92. PMID:
9032835. doi: 10.1016/s0277-9536(96)00221-3.
2. Charles C, Gafni A, Whelan T. Decision-making in the physician-patient encounter:
revisiting the shared treatment decision-making model. Soc Sci Med. 1999 Sep;49(5):651-61.
PMID: 10452420. doi: 10.1016/s0277-9536(99)00145-8.
3. Montori VM, Ruissen MM, Branda ME, Hargraves IG, Kunneman M. Problem-based
shared  decision  making:  The  role  of  canonical  SDM  steps.  Health  Expect.  2023
Feb;26(1):282-9. PMID: 36448245. doi: 10.1111/hex.13654.
4. Resnicow K, Catley D, Goggin K, Hawley S, Williams GC. Shared decision making in
health  care:  theoretical  perspectives  for  why  it  works  and  for  whom.  Medical  Decision
Making. 2022;42(6):755-64.
5. Bingaman L. The art of shared decision making. JAAPA. 2023 Feb 1;36(2):31-4. PMID:
36701578. doi: 10.1097/01.JAA.0000902888.46676.73.
6. Bennett R,  DeGuzman  PB,  LeBaron  V,  Wilson  D,  Jones  RA.  Exploration of  shared
decision making in oncology within the United States: a scoping review. Supportive Care in
Cancer. 2023;31(1):94.
7. van  Veenendaal  H,  Voogdt-Pruis  H,  Ubbink  DT,  Hilders  C.  Effect  of  a  multilevel
implementation programme on shared decision-making in  breast  cancer  care.  BJS  Open.
2021 Mar 5;5(2):zraa002. PMID: 33688949. doi: 10.1093/bjsopen/zraa002.
8. Haltaufderheide J, Wascher S, Bertlich B, Vollmann J, Reinacher-Schick A, Schildmann
J.  "I  need  to  know  what  makes  somebody  tick  ...":  Challenges  and  Strategies  of
Implementing  Shared  Decision-Making  in  Individualized  Oncology.  Oncologist.  2019
Apr;24(4):555-62. PMID: 30190300. doi: 10.1634/theoncologist.2017-0615.
9. Scholl I, Hahlweg P, Lindig A, Frerichs W, Zill J, Cords H, et al. Evaluation of a program
for routine implementation of shared decision-making in cancer care: results of a stepped
wedge cluster randomized trial. Implementation Science. 2021;16:1-17.
10. Légaré F,  Stacey D, Forest P-G, Archambault P,  Boland L,  Coutu M-F, et al. Shared
decision  making  in  Canada:  Update  on  integration  of  evidence  in  health  decisions  and
patient-centred care government mandates. Zeitschrift für Evidenz, Fortbildung und Qualität
im Gesundheitswesen. 2022.
11. Australian Commission on Safety  and Quality  in  Health Care.  National  Safety  and
Quality Health Service Standards. Second ed. Sydney: The Australian Commission on Safety
and Quality in Health Care; 2021.
12. Elwyn  G.  Shared  decision  making:  What  is  the  work?  Patient  Educ  Couns.  2021
Jul;104(7):1591-5. PMID: 33353840. doi: 10.1016/j.pec.2020.11.032.
13. Scalia P, Ahmad F, Schubbe D, Forcino R, Durand MA, Barr PJ, et al. Integrating Option
Grid Patient  Decision  Aids  in  the Epic  Electronic  Health  Record:  Case Study  at  5 Health
Systems.  J  Med  Internet  Res.  2021  May  3;23(5):e22766.  PMID:  33938806.  doi:
10.2196/22766.
14. Yu P, Gandhidasan S, Miller AA. Different usage of the same oncology information
system in two hospitals  in Sydney--lessons go beyond the initial  introduction.  Int  J  Med
Inform. 2010 Jun;79(6):422-9. PMID: 20371209. doi: 10.1016/j.ijmedinf.2010.03.003.
15. Dabliz R, Poon SK, Ritchie A, Burke R, Penm J. Usability evaluation of an integrated

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

electronic medication management system implemented in an oncology setting using the
unified theory of the acceptance and use of technology. BMC Med Inform Decis Mak. 2021
Jan 6;21(1):4. PMID: 33407411. doi: 10.1186/s12911-020-01348-y.
16. Lenert L, Dunlea R, Del Fiol G, Hall LK. A model to support shared decision making in
electronic  health  records  systems.  Med  Decis  Making.  2014  Nov;34(8):987-95.  PMID:
25224366. doi: 10.1177/0272989X14550102.
17. Mohindra  NA,  Garcia  SF,  Kircher  S,  Barnard  C,  Perry  LM,  Lyleroehr  M,  et  al.
Development  of  an  electronic  health  record-integrated  patient-reported  outcome-based
shared  decision-making  dashboard  in  oncology.  JAMIA  open.  2024;7(3):ooae056.  doi:
10.1093/jamiaopen/ooae056.
18. Rietjens  JAC,  Griffioen  I,  Sierra-Pérez  J,  Sroczynski  G,  Siebert  U,  Buyx  A,  et  al.
Improving  shared  decision-making  about  cancer  treatment  through  design-based  data-
driven decision-support tools and redesigning care paths: an overview of the 4D PICTURE
project.  Palliative  care  and  social  practice.  2024;18:26323524231225249-.  doi:
10.1177/26323524231225249.
19. Jacobs F, D’Amico S, Zazzetti E, Gaudio M, Benvenuti C, Saltalamacchia G, et al. Digital
innovations  in  breast  cancer  care:  exploring  the  potential  and  challenges  of  digital
therapeutics  and  clinical  decision  support  systems.  Digital  health.
2024;10:20552076241288821. doi: 10.1177/20552076241288821.
20. Morken  V,  Perry  LM,  Coughlin  A,  O’Connor  M,  Chmiel  R,  Xinos  S,  et  al.
Implementation of a Co-Design Strategy to Develop a Dashboard to Support Shared Decision
Making  in  Advanced  Cancer  and  Chronic  Kidney  Disease.  Journal  of  Clinical  Medicine.
2024;13(14):4178. PMID: doi:10.3390/jcm13144178.
21. Elwyn G, Durand MA, Song J, Aarts J, Barr PJ, Berger Z, et al. A three-talk model for
shared decision making: multistage consultation process. BMJ. 2017 Nov 6;359:j4891. PMID:
29109079. doi: 10.1136/bmj.j4891.
22. Kelley D, Brown T. An introduction to design thinking. Institute of Design at Stanford.
2018;7.
23. Leow MQH, Moosa AS, Salim H, Abdullah A, Lee YK, Ng CJ, et al. Innovation workshop
using  design  thinking  framework  and  involving  stakeholders  to  co-create  ideas  for
management  of  asthma.  NPJ  primary  care  respiratory  medicine.  2023;33(1):36-.  doi:
10.1038/s41533-023-00357-4.
24. Sunjayaa AP,  Martina A,  Jenkinsa C.  A Design Thinking Approach to Developing a
Clinical  Decision  Support  System  for  Breathlessness  in  Primary  Care.  Studies  in  Health
Technology and Informatics. 2022;290:839-43.
25. Ku B,  Lupton E.  Health design thinking:  creating products  and services for  better
health: mit Press; 2022. ISBN: 0262543605.
26. Roberts  JP,  Fisher  TR,  Trowbridge  MJ,  Bent  C.  A  design  thinking  framework  for
healthcare  management  and  innovation.  Healthcare.  2016  2016/03/01/;4(1):11-4.  doi:
https://doi.org/10.1016/j.hjdsi.2015.12.002.
27. Braun V, Clarke V. Conceptual and Design Thinking for Thematic Analysis. Qualitative
psychology (Washington, DC). 2022;9(1):3-26. doi: 10.1037/qup0000196.
28. Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qualitative research in
sport, exercise and health. 2019;11(4):589-97.
29. Braun  V,  Clarke  V.  Using  thematic  analysis  in  psychology.  Qualitative  research  in
psychology. 2006;3(2):77-101. doi: 10.1191/1478088706qp063oa.
30. Braun  V,  Clarke  V.  Toward  good  practice  in  thematic  analysis:  Avoiding  common

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

problems and be(com)ing a knowing researcher. International journal of transgender health.
2023;24(1):1-6. doi: 10.1080/26895269.2022.2129597.
31. Kondylakis H, Axenie C, Bastola D, Katehakis DG, Kouroubali A, Kurz D, et al. Status
and recommendations of technological and data-driven innovations in cancer care: Focus
group study. Journal of medical Internet research. 2020;22(12):e22034.
32. Rietjens JA, Griffioen I, Sierra-Pérez J, Sroczynski G, Siebert U, Buyx A, et al. Improving
shared decision-making about cancer treatment through design-based data-driven decision-
support tools and redesigning care paths: an overview of the 4D PICTURE project. Palliative
care and social practice. 2024;18:26323524231225249.
33. Papachristou N, Kotronoulas G, Dikaios N, Allison SJ, Eleftherochorinou H, Rai T, et al.,
editors. Digital transformation of cancer care in the era of big data, artificial intelligence and
data-driven interventions: navigating the field. Seminars in oncology nursing; 2023: Elsevier.
34. Bomhof-Roordink  H,  Fischer  MJ,  van  Duijn-Bakker  N,  Baas-Thijssen  MC,  van  der
Weijden T, Stiggelbout AM, et al. Shared decision making in oncology: A model based on
patients',  health  care  professionals',  and  researchers'  views.  Psychooncology.  2019
Jan;28(1):139-46. PMID: 30346076. doi: 10.1002/pon.4923.
35. Warner JL, Maddux SE, Hughes KS, Krauss JC, Yu PP, Shulman LN, et al. Development,
implementation, and initial evaluation of a foundational open interoperability standard for
oncology  treatment  planning  and  summarization.  Journal  of  the  American  Medical
Informatics Association. 2015;22(3):577-86.
36. Steenbergen M, de Vries J, Arts R, Beerepoot LV, Traa MJ. Barriers and facilitators for
shared  decision-making  in  oncology  inpatient  practice:  an  explorative  study  of  the
healthcare  providers'  perspective.  Support  Care  Cancer.  2022  May;30(5):3925-31.  PMID:
35043216. doi: 10.1007/s00520-022-06820-1.
37. Perez H, Neubauer N, Marshall S, Philip S, Miguel-Cruz A, Liu L. Barriers and benefits
of  information  communication  technologies  used  by  health  care  aides.  Applied  clinical
informatics. 2022;13(01):270-86.
38. Bernstam EV, Warner JL, Krauss JC, Ambinder E, Rubinstein WS, Komatsoulis G, et al.
Quantitating and assessing interoperability between electronic health records. Journal of the
American Medical Informatics Association. 2022;29(5):753-60.
39. Singh AP,  Balogh EP,  Carlson RW, Huizinga MM, Malin BA,  Melamed A,  et  al.  Re-
Envisioning Electronic  Health Records to Optimize Patient-Centered Cancer Care,  Quality,
Surveillance, and Research. JCO Oncology Practice. 2024:OP. 24.00260.
40. Osterman TJ, Terry M, Miller RS. Improving cancer data interoperability: the promise
of  the Minimal  Common Oncology Data Elements  (mCODE) initiative. JCO clinical  cancer
informatics. 2020;4:993-1001.
41. El  Sabawy  D,  Feldman  J,  Pinto  AD.  The  Connected  Care  for  Canadians  Act:  an
important step toward interoperability of health data. CMAJ. 2024;196(42):E1385-E8.
42. Simmons VM. Impact of the 21st Century Cures Act on Patients and the Healthcare
Team. Number 1/February 2024. 2024;28(1):21-5.
43. Petrovskaya O, Karpman A, Schilling J, Singh S, Wegren L, Caine V, et al. patient and
health care provider perspectives on patient access to test results via web portals: Scoping
review. Journal of Medical Internet Research. 2023;25:e43765.
44. Grewal M, Schlacter J, Martinez MJ, Eaton KP. A Multidisciplinary Initiative to Increase
Patient  Portal  Enrollment.  American  journal  of  medical  quality.  2024;39(6):297-8.  doi:
10.1097/JMQ.0000000000000187.
45. Qureshi A, Shah YAR, Qureshi SM, Shah SUR, Shiwlani A, Ahmad A. The Promising

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

Role of Artificial Intelligence in Navigating Lung Cancer Prognosis. International Journal for
Multidisciplinary Research. 2024;6(4):1-21.
46. Lichtner  V,  Franklin  BD,  Dalla-Pozza  L,  Westbrook  JI.  Electronic  ordering  and  the
management  of  treatment  interdependencies:  a  qualitative  study  of  paediatric
chemotherapy. BMC Med Inform Decis Mak. 2020 Aug 14;20(1):193. PMID: 32795356. doi:
10.1186/s12911-020-01212-z.
47. Acero  M-X,  Minvielle  E,  Waelli  M.  Understanding  the  activity  of  oncology  nurse
coordinators: An elaboration of a framework based on an abductive approach. Health policy
(Amsterdam). 2023;130:104737-. doi: 10.1016/j.healthpol.2023.104737.
48. Saripalle R, Runyan C, Russell M. Using HL7 FHIR to achieve interoperability in patient
health  record.  Journal  of  biomedical  informatics.  2019;94:103188-.  doi:
10.1016/j.jbi.2019.103188.
49. Osterman TJ, Terry M, Miller RS. Improving cancer data interoperability: The promise
of  the  minimal  common oncology  data  elements  (mCODE)  initiative.  JCO clinical  cancer
informatics. 2020;4(4):993-1001. doi: 10.1200/CCI.20.00059.
50. Gallo  S.  ICD-10 and SNOMED CT:  The  role  of  healthcare  classification systems in
digital health.  Digital Health: Elsevier; 2025. p. 267-85.
51. Lekadir K, Frangi AF, Porras AR, Glocker B, Cintas C, Langlotz CP, et al. FUTURE-AI:
International  consensus  guideline  for  trustworthy and deployable artificial  intelligence in
healthcare. bmj. 2025;388.
52. Herzog C, Blank S, Stahl BC. Towards trustworthy medical AI ecosystems – a proposal
for supporting responsible innovation practices in AI-based medical innovation. AI & society.
2024. doi: 10.1007/s00146-024-02082-z.
53. Jie Z, Zhiying Z, Li L. A meta-analysis of Watson for Oncology in clinical application.
Scientific reports. 2021;11(1):5792.
54. Ravdin PM, Siminoff LA, Davis GJ, Mercer MB, Hewlett J, Gerson N, et al. Computer
program to assist in making decisions about adjuvant therapy for women with early breast
cancer.  J  Clin  Oncol.  2001  Feb  15;19(4):980-91.  PMID:  11181660.  doi:
10.1200/JCO.2001.19.4.980.
55. Langton JM, PEARSON SA. eviQ cancer treatments online: how does the web based‐
protocol system fare in a comprehensive quality assessment? Asia Pacific Journal of Clinical‐
Oncology. 2011;7(4):357-63.
56. Langton  JM,  Pesa  N,  Rushton  S,  Ward  RL,  Pearson  S-A.  Uptake  of  a  web-based
oncology protocol system: how do cancer clinicians use eviQ cancer treatments online? BMC
cancer. 2013;13(1):1-9.
57. Cambridge Uo. Predict breast cancer. UK: University of Cambridge; 2025 [cited 2025];
Available from: https://breast.v3.predict.cam/.
58. Ottawa Hospital  Research  Institute.  Interprofessional  Shared Decision  Making  (IP-
SDM) Model. The Ottawa Hospital Research Institute; 2024 [cited 2024 Sept 01]; Available
from: https://decisionaid.ohri.ca/ip-sdm.html.
59. Ottawa  Hospital  Research  Institute.  Ottawa  Decision  Support  Framework  (ODSF).
Ottawa,  Canada:  The  Ottawa  Hospital  Research  Institute;  2024  [cited  2024  Sept  01];
Available from: https://decisionaid.ohri.ca/odsf.html.
60. Stacey D, Legare F, Lewis K, Barry MJ, Bennett CL, Eden KB, et al. Decision aids for
people facing health treatment or screening decisions. Cochrane Database Syst Rev. 2017
Apr 12;4(4):CD001431. PMID: 28402085. doi: 10.1002/14651858.CD001431.pub5.
61. Yung A, Kay J, Beale P, Gibson KA, Shaw T. Computer-Based Decision Tools for Shared

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

Therapeutic  Decision-making  in  Oncology:  Systematic  Review.  JMIR  Cancer.  2021  Oct
26;7(4):e31616. PMID: 34544680. doi: 10.2196/31616.

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

Supplementary Files

Untitled.
URL: http://asset.jmir.pub/assets/0ce87b6d9a0b7fe7ffc601143f465279.docx

Untitled.
URL: http://asset.jmir.pub/assets/d9b7ade5d6669c77781174f6f65f6b45.docx

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al

Figures

https://preprints.jmir.org/preprint/70827 [unpublished, peer-reviewed preprint]



JMIR Preprints Yung et al
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Wireframe mockup of the user interface to begin the team talk phase of SDM.
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Wireframe mockup of a user interface for a team talk on pathology test results with the patient.
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Wireframe mockup of a user interface for a team talk on radiology test results with the patient.
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Wireframe mockup of a user interface for option talk on possible treatment options with the patient.
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Wireframe mockup of a user interface for decision talk on the chosen treatment with the patient.
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