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Abstract
Background: Early cancer detection is crucial, but recognizing the significance of associated symptoms such as unintended
weight loss in primary care remains challenging. Clinical decision support systems (CDSSs) can aid cancer detection but
face implementation barriers and low uptake in real-world settings. To address these issues, simulation environments offer a
controlled setting to study CDSS usage and improve their design for better adoption in clinical practice.
Objective: This study aimed to evaluate a CDSS integrated within general practice electronic health records aimed at
identifying patients at risk of undiagnosed cancer.
Methods: The evaluation of a CDSS to identify patients with unintended weight loss was conducted in a simulated primary
care environment where general practitioners (GPs) interacted with the CDSS in simulated clinical consultations. There
were four possible clinical scenarios based on patient gender and risk of cancer. Data collection included interviews with
GPs, cancer survivors (lived-experience community advocates), and patient actors, as well as video analysis of GP–CDSS
interactions. Two theoretical frameworks were employed for thematic interpretation of the data.
Results: We recruited 10 GPs and 6 community advocates, conducting 20 simulated consultations with 2 patient actors (2
consultations per GP: 1 high-risk consultation and 1 low-risk consultation). All participants found the CDSS acceptable and
unobtrusive. GPs utilized CDSS recommendations in three distinct ways: as a communication aid when discussing follow-up
with the patient, as a reminder for differential diagnoses and recommended investigations, and as an aid to diagnostic
decision-making without sharing with patients. The CDSS’s impact on patient–doctor communication varied, facilitating and
hindering interactions depending on the GP’s communication style.
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Conclusions: We developed and evaluated a CDSS for identifying cancer risk in patients with unintended weight loss
in a simulated environment, revealing its potential to aid clinical decision-making and communication while highlighting
implementation challenges and the need for context-sensitive application.
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Introduction
Cancer remains one of the most significant health burdens
in modern society, with early detection playing a crucial
role in improving survival rates. However, identifying cancer
in primary care settings presents a considerable challenge
due to the nonspecific nature of many presenting symptoms
[1,2]. Fewer than 50% of patients with cancer initially
present to general practice with red-flag symptoms (eg,
site-specific symptoms such as a breast lump); however, they
more commonly present with nonspecific signs and symp-
toms [3]. For patients with cancer, presenting with nonspe-
cific symptoms can introduce diagnostic complexity, as such
symptoms are often present in other, more common diseases.

An important but nonspecific presentation of cancer is
unintended weight loss (UWL), which is associated with
10 different types of cancer as well as several other condi-
tions in primary care [4-6]. However, it represents a clinical
challenge, especially when occurring as an isolated symptom.
A large cohort study showed that patients with UWL have a
risk of 3% or more to be diagnosed with cancer [7], which is
an international threshold for urgent investigation [8]. Despite
being a risk factor for many cancers, clinical recognition as
a symptom of cancer is low, and studies have shown that
UWL is not easily identified or acted upon in clinical practice
[9,10]. Timely investigations of cancer in general practice are
vital, with a need to identify patients who are at increased risk
of an undiagnosed cancer.

Clinical decision support systems (CDSSs) have been
developed to aid in early cancer detection and are gener-
ally well-accepted by health care professionals [11]. Briefly,
a CDSS utilizes algorithms underpinned by clinical guide-
lines and academic literature, combining this with patient
information to provide guideline or evidence-based recom-
mendations to health care professionals, often at the point
of care [12,13]. However, many well-designed, usable, and
acceptable CDSSs have low uptake when embedded in
real-world clinical practice. A study in the United Kingdom
showed that only 17% of general practitioners (GPs) with
access to a CDSS for cancer risk in their practice were likely
to use it [14]. The real impact of CDSSs in improving clinical
care has been described as low to moderate [15].

There are several barriers to the implementation of CDSSs
in real-world settings. A systematic review on the use of a
CDSS for early cancer detection in primary care described

mistrust in the recommendations, lack of time, and the CDSS
interfering with the clinical workflow as just some of these
barriers. [11]. To address these challenges and gain insights
into the practical application of CDSSs without exposing
patients to potential risks, simulation clinical environments
or laboratories offer a cost-effective alternative to piloting
prototype CDSSs in real-life scenarios, particularly for less
common clinical presentations. Simulation laboratories to
test digital interventions provide an opportunity to observe
interactions between health care providers and the CDSS,
allowing researchers to study how clinicians actually use the
tool in a controlled environment. This approach enables the
collection of valuable data not only on tool usage but allows
researchers to observe the interaction and assess workflow,
communication, and other factors that influence adoption.
They can also facilitate discussions about potential improve-
ments by gaging users’ impressions immediately after the
interaction has occurred [16].

In light of these considerations, we sought to observe the
use of a CDSS designed to aid in the recognition of UWL
as a potential cancer symptom. Our study aimed to assess
both GPs’ and patients’ perceptions of such a tool, with the
ultimate goal of improving early cancer detection in primary
care settings.

Methods
The Future Health Today Tool
Future Health Today (FHT) is a software that can be
integrated with a general practice electronic medical record
(EMR) [17]. It consists of two core components: a CDSS
point of care prompt and a web-based portal, which includes
an audit and recall tool, quality improvement management,
and access to education and other resources. The prompt
also provides direct access to the reasons for the recommen-
dations and evidence-based information relevant to follow-
up. FHT has been co-designed with GPs and consumers,
with the purpose of optimizing patient care [18]. Different
modules are developed for use in FHT. The FHT UWL
module was developed to flag patients with a symptom of
UWL recorded in the medical record in the past 6 months.
The UWL algorithms take into account age, sex, and any
recent abnormal test results, with different recommendations
dependent on these factors. An example of a recommendation
as it appears in the EMR is shown in Figure 1.
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Figure 1. Example of a recommendation for unexpected weight loss as it appeared in the general practice electronic medical record (fictitious
patient).

Simulated Consultations
The study was carried out in the University of Melbourne’s
Digital Health Validitron SimLab at the Centre for Digi-
tal Transformation of Health [16,19]. The SimLab has a
simulated general practice clinic, incorporating a virtual
“sandbox” (a virtual machine that is used to run software in
a testing environment), which allows for the UWL algorithm
to be used on the Best Practice and Medical Director General
Practice EMRs in “near to real” scenarios. It is estimated
that approximately two-thirds of Australian general practices
use Best Practice and one third use Medical Director, with
approximately 3.6% of practices using other EMRs [20].

Four hypothetical patient scenarios were designed to align
with the UWL module recommendations. These included

one female high-risk and one female low-risk scenario and
one male high-risk and one male low-risk scenario. Each
GP was exposed to one high-risk and one low-risk scenario
according to the sex of the actor available. A summary of
the scenario characteristics can be found in Table 1. The
full patient scenarios can be found in Multimedia Appendix
1. The simulated consultations were performed by actors
from the Department of Medical Education at the University
of Melbourne, who were experienced in delivering simula-
ted patient (SP) scenarios. The definition of an actor in
this scenario was a professional “trained to reproduce the
components of real clinical experience” [21].

Table 1. Hypothetical patient scenarios for the simulated consultations: overview of patient characteristics.
Sex and risk level Age (y) Symptoms Other risk factors
Female
  High 65 Concerned about UWLa, fatigue New onset diabetes, anemia, and thrombocytosis
  Low 60 History of mild UWL and abdominal discomfort None
Male
  High 60 Concerned about UWL, abdominal discomfort, and

change in stool color
Family history of colorectal cancer, mild anemia, and
thrombocytosis

  Low 54 History of mild UWL and abdominal discomfort None
aUWL: unintended weight loss.

Study Participants
Recruitment of GPs occurred using various methods:
invitation (email or in-person) using the University of

Melbourne Department of General Practice and Primary Care
contacts; dissemination of study information through advisory
groups (eg, Future Health Today Advisory Group) and groups
associated with the University (VicREN, a practice-based
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primary care research network managed by the University
of Melbourne and the Primary Care Collaborative Cancer
Clinical Trials group); and GP groups on social media
platforms (eg, WhatsApp). The recruitment messaging and
materials included information about the simulation study, the
location of the study, the time required to participate, and
reimbursement. Participants were recruited using purposive
sampling, with the aim of recruiting a diverse sample in terms
of experience, gender, and age. Inclusion criteria applied the
following: registered GP, familiar with either Best Practice or
Medical Director EMR, who was able to attend the University
of Melbourne SimLab for up to 1 hour.

Lived experience community advocates with a history of
a cancer diagnosis (henceforth “community advocates” or
“CAs”) were recruited via the Department of General Practice
and Primary Care newsletter, word of mouth via friends
and family, and through organization newsletters such as
the Pancare Foundation, Cancer Voices Australia, and the
Victorian Comprehensive Cancer Centre. The recruitment
messaging and materials included information about the
study, the time required to participate, and reimbursement
amount. Similar to GP recruitment, purposive sampling was
used. CAs were eligible for inclusion if they were over 40,
had experience as a general practice patient, and presented
with a nonspecific symptom of cancer before being diag-
nosed.

Interested participants (GPs and patients) were sent further
details of the study using a Plain Language Statement.
Informed consent was collected from all participants.
Data Collection

Simulated Consultations
Before the simulated consultations began, GPs were
introduced to the space and given a brief overview of the tool.
GPs had limited information about the FHT module before
participating. They were aware that the study evaluated a
module for chronic disease but were unaware it was specific
to cancer or that it would involve recommendations for
UWL. During recruitment, GPs were told that they may be
asked to participate in up to two consultations with differ-
ent patient scenarios (the number of simulated consultations
was confirmed on the day of the simulation), but GPs were
unaware that two consultations were designed to simulate two
different patient risk profiles (one high-risk and one low-risk).

Researchers directed the GP to the appropriate patient
record before starting the simulation. GPs were advised to
review the patient record (if this was standard practice for
them) and call the patient in when ready. The Digital Health
Validitron SimLab has a general practice “waiting room,”
so the GP and patient actor did not meet before the simula-
ted consultation. GPs were advised to keep the consultation
to 10‐15 minutes, in line with the usual duration of GP
consultations in Australia. The simulation was filmed, audio
recorded, screen recorded (ie, recording the GP’s mouse/
cursor movement and clicks when using the computer), and

observed by the researchers through a 1-way mirror. Each GP
enacted two patient scenarios, one lower and one higher risk,
determined by the gender of the patient actor allocated to their
session.
GP and Actor Interviews
Directly after the two simulated consultations, interviews
were conducted with GPs (JMG) and actors (SC). The
GP interviews focused on the acceptability, feasibility, and
workflow associated with using the UWL module. The
interview guides (Multimedia Appendix 2) were developed
using 2 frameworks: Acceptability of Health Care Interven-
tions Framework [22] and the Sociotechnical Model for
Evaluation of Digital Interventions Framework [23]. Formal
data saturation was not deemed necessary to assess study
outcomes [24].

Patient actors were asked about their interaction with the
GP, the recommended investigations and follow-up plans
discussed, and how the tool and its content affect communica-
tion (Multimedia Appendix 3).

Lived-Experience CA Interviews
From the 20 simulated consultations, two contrasting videos
were selected to highlight different GP approaches to
incorporating the prompt’s recommendations. One video
showed a GP using the FHT prompt to communicate with
the patient, while the other depicted a GP who neither used
nor acknowledged the prompt during the consultation. These
two videos were shown to CAs, followed by a semistructured
interview via Zoom conducted by JMG. The interview guide
(Multimedia Appendix 4) was developed using the Accepta-
bility of Health Care Interventions Framework [22] and the
Sociotechnical Model for Evaluation of Digital Interventions
Framework [23].

All interviews (GP, actor, and CAs) were audio recorded
and lasted approximately 30‐45 minutes.
Data Analysis
Otter.Ai was used for the initial transcription, which was
then checked by a researcher (SC). Transcripts were then
uploaded to NVivo 14, coded, and thematically analyzed [25]
independently by JMG and SC. The acceptability of health
care interventions underpinned the analysis of GP, CA, and
patient actor interviews. Video recordings of the simulated
consultations were also analyzed. The video analysis provided
additional depth to the overall analysis and was conducted
using the Sociotechnical Model (Figure 2). Findings from
the interview analysis complemented the themes identified in
the video analysis. The two frameworks were used to inform
relevant themes, and additional themes were added after the
initial review of the data. A subset of participants was asked
to provide feedback on the analysis. We report results using
the COREQ (Consolidated Criteria for Reporting Qualitative
Research) checklist (Checklist 1) [26].
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Figure 2. Frameworks used for analysis of interviews and simulated consultations. Adapted from Sekhon’s [22] acceptability of health care
interventions and the sociotechnical model for evaluation of digital interventions by Singh and Sittig [23]. Main themes reported are shown in blue.

Ethical Considerations
Ethical approval was granted by the University of Melbourne
Human Research Ethics Committee STEMM Three (ethics
ID: 28024). Written informed consent was obtained from all
study participants before or on the day of the simulation, and
all participants were informed of their ability to opt out at any
moment. All transcripts and audio recordings were securely
stored on an institutional password-protected server without
any personal identifiers to maintain participant confidential-
ity. GPs and CAs were reimbursed for their time (Aus $150
[US $98]). Actors were compensated in accordance with the
University of Melbourne’s established salary scale.
Researchers’ Characteristics and
Reflexivity
Two researchers were directly involved in data collection
(simulation and interviews) and analysis (JMG and SC). JMG
is the lead investigator for this study and was assisted by
SC. JMG is a female GP and PhD candidate and midca-
reer researcher at the Department of General Practice and
Primary Care, University of Melbourne. SC is a female early
career researcher and postdoctoral fellow in the Department
of General Practice and Primary Care. Both researchers have
experience in qualitative research, in conducting interviews,
and in the development of clinical decision support tools.

Results
Simulated Consultations
We conducted a total of 20 simulated consultations involving
10 GPs. Each GP participated in 2 scenarios: 1 high-risk
scenario and 1 low-risk scenario. Further, 7 GPs tested the

CDSS with the male scenario, and 3 GPs tested it with the
female scenario. The patient’s gender in each scenario was
determined by the availability of male or female actors on
the day of simulation. All GPs were interviewed following
the simulations; 2 actors performed the clinical scenarios,
and they were interviewed after each GP finished their two
clinical interactions (10 interviews with 2 actors). Addition-
ally, 6 CAs were interviewed following their observation of 2
exemplar simulation videos.

GP demographics are summarized in Table 2. All GPs
interviewed worked in metropolitan areas of Victoria. There
was an even distribution of gender in the sample. Half of the
GPs were between 30 and 39 years of age and had <5 years
in practice. The age of participating GPs ranged from 31 to 63
years. Interview length ranged from 21 to 32 minutes.

Characteristics of CAs are detailed in Table 3. Half of the
CAs were female, and half were between 60 and 69 years
of age, with ages ranging from 48 to 71 years. Their year
of cancer diagnosis ranged from 2011 to 2018, and they all
had consulted their GP with a nonspecific symptom prior to
diagnosis, although not necessarily UWL. Interview length
ranged from 27 to 57 minutes.

The two actors each played a patient scenario of a
middle-aged and older adult. Both patient actors had personal
experience as general practice patients. Interviews with the
actors were designed to be shorter, with interview length
ranging from 5 to 9 minutes.

Characteristics of all participants can be found in Tables 2
and 3.

Consequently, the total number of reported symptoms
exceeds the number of CAs interviewed.
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Table 2. Characteristics of GPsa who participated in the simulated consultations and qualitative interviews.
GP characteristic GPs (n=10), n
Age (y)
  30‐39 5
  40‐49 2
  60+ 3
Gender
  Male 5
  Female 5
Years of experience
  1‐5 5
  6‐20 2
  >20 3
Practice setting
  Urban 10

aGP: general practitioner.

Table 3. Characteristics of community advocates who participated in qualitative interviews.
Community advocate characteristic Community advocates (n=6)
Age (y)
  40‐49 1
  50‐59 1
  60+ 4
Gender
  Male 3
  Female 3
Education
  Finished high school 2
  Postgraduate studies 4
Unspecific symptoms experienced prior to their cancer diagnosisa

  Urinary symptoms 1
  Chest pain 1
  Sore throat 2
  Muscle sore 1
  Lower back pain 1
  Persistent flu-like symptoms 1
  Fatigue 1
  Abdominal pain 1
  Change of bowel habits 1

aThe number of community advocates experiencing each symptom is reported. Several community advocates reported experiencing multiple
symptoms prior to their diagnosis.

GP and CA Interviews
We present the results for the two main themes in the
theoretical framework of acceptability: affective attitude and
perceived effectiveness.

Affective Attitude
There was a positive attitude toward the UWL module in
general, although the reasons for perceived value differed by
age and experience. Younger, less experienced GPs tended
to value it because it aligned with the way they work (eg,

checking guidelines, taking extra time). More experienced
GPs valued it primarily as a reminder system.

Particularly as a younger GP, who looks a lot of
things up as I go, I always have eTG up (Therapeutic
guidelines), I have health pathways up, I’ll have lots
of clinical guidelines up....But that’s what this does for
you, it sort of keeps you up to date, saves you time in
that it gives you the key information quickly that you
would be looking for. [GP10]
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Prompt fatigue was seen as a barrier for long-term use
by some GPs. Half of the GPs felt compelled to follow
the recommendation or, when asked directly, questioned the
ethical and legal implications of not following them.

Yeah, it makes me feel like it’s a must. [GP2]

The only issue I have would be, if I choose to ignore it,
and then someone gets diagnosed with cancer, and then
I go for a malpractice suit. [GP4]

CAs also thought that a module to identify people at risk
of undiagnosed cancer had value as a good reminder system.
They reflected on how busy GPs can be and felt it could
also be used as reassurance to the patients that their GP
was considering all diagnostic possibilities. One CA, while
acknowledging its usefulness, expressed their concern for the
need for tools like this; their perception was that GPs should
be able to conduct their clinical practice without any external
help.

The only thing that concerns me is that the doctor
shouldn’t need this. I think a competent doctor should
know that this patient is presenting with an abnormal-
ity, there’s something wrong. [CA3]

Perceived Effectiveness
Some GPs reported that the CDSS positively impacted their
consultation and thought process. They reported that the
prompt helped them prioritize investigations and consider
differential diagnoses. They also thought it would be a useful
tool for safety-netting and ensuring patients are followed up
until diagnostic resolution. All GPs found the tool useful as
a reminder system for their clinical train of thought but were
clear the tool did not replace their clinical acumen.

It definitely impacted on my thought process approach
to the consultation. I do always like to start off with
allowing the patient to talk about why they’re here and
what’s their concerns, before getting too heavily into
more interrogation. But there was a definite need for
interrogation based on the prompt, you know, looking
at those major, possible causes of unexplained weight
loss, both organic and psychological and psychosocial
factors as well. So, it helped to structure that. [GP6]

However, most GPs, while acknowledging the potential
benefits, did not think the tool would change or impact
their own clinical practice, often considering that it would
be useful for other GPs.

I personally, probably wouldn’t look at it much. But I
think it would be really good, something like this, for
people who are just finished their training or sort of
registrars and that sort of thing. [GP9]

Two GPs reported concerns about EMR data, and the
accuracy or sensitivity of the module acknowledging data

recording in everyday practice might not be complete enough
for this kind of technology. Most GPs reported concerns
about trying to explain a very unlikely cancer diagnosis.

Because, sadly, the notes don’t always accurately
reflect the situation with the patient. They’re not always
updated. And so, if they’re pulling things out of here,
they may not be correct. [GP5]

CAs thought it would be most useful to use patients who
are new to the clinic or do not have an established relation-
ship with their GP, as they would remind them of possible
risk factors and could enable effective communication. CAs
and SPs commended the tool’s ability to enhance follow-up
care and patient guidance, viewing these features as signifi-
cant improvements to the consultation process

With the pop up, what I thought immediately was,
he’s not going to miss anything. You know, he can be
stressed himself, he could be busy. You know, he might
have just had to save someone’s life for all I know.
And next minute he’s in here, dealing with me. And you
know, he’s human. What I found, what I felt, was when
the pop up came up, I was like, he’s not going to miss
anything. [SP4]

I think it’s a great idea. I really do. I think it’s a good
way to hopefully get a diagnosis sooner, like, without
any delay to sort of get right to it. And to not waste
time doing this step when you’re really better off going
straight to this step here. [CA5]

One CA suggested the tool would be especially useful in
rural areas, given access to clinical services can be scarce.
They also suggested developing multilingual versions to
accommodate diverse populations.
Simulated Consultations and Video
Analysis

Simulated Consultation Characteristics and
Theoretical Framework
The average (range) simulated consultation between GPs and
patients lasted 9 minutes and 14 seconds (6 min 30 s to
13 min 23 s). GPs spent an additional average (range) of 1
minute 30 seconds (0-4 min) looking at the recommendations
and other relevant information in the EMR (pathology tests
and previous visits) before calling the SP in.

We analyzed the interactions between the GP, the tool, and
the SP, underpinned by the dimensions of the Sociotechnical
Model for Digital Health Interventions. We then identified
facilitators and barriers to the use and implementation of
the CDSS within each theme. Here we describe the main
themes from what was observed in the simulated consultation,
complementing these findings with the perceptions of GPs,
CAs, and SPs from the interview analysis, where relevant.
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Workflow and Communication
In the simulated consultations, all GPs reviewed the EMR
and CDSS recommendations for a few minutes before calling
the patient in. This aligned with what was reported in
the interviews, where GPs thought the recommendations
were feasible to implement into their workflow. They were
unobstructive and easy to read, and most said that they would
review the recommendations before the patient came for the
consultation in real life. It is important to note that most
GPs did not review all features of the prompt (eg, reason

for recommendation accessed via hovering over text, links to
tailored resources accessed via clickable menu items).

In observing the consultation, half of the GPs acknowl-
edged the prompt with the SP. There were two distinct ways
in which this was done during the consultation, in regard to
communication: (1) as an aid to involve the patient in the
decision-making process and (2) as a reminder or checklist
for the doctor to use; some doctors though chose not to
discuss the prompt at all in the consultation. These are
described further in Table 4.

Table 4. Results from the simulation study: how the tool was used when communicating with the patient.
Theme and description Quote
Aid to involve patients in decision-making
  GPsa integrated the prompt into patient consultations in various

ways, often involving patients in decision-making. Some used it to
explain their reasoning for follow-up investigations, openly
discussing the recommendation with patients. While all GPs
adhered to certain aspects of the recommendation, some also
explained why they might deviate from it in specific instances.

• “I have a little pop-up here, I don’t know if you’ve noticed but it says…doing an
FOBT…look, I don’t think a poo test at this point in time is going to add much more...”
(GP4, consultation 2 [6 min 49 s])

• “Now if you don’t mind, I am just going to have a quick look at my screen, because
I have a special thing that tells me…my computer can give me some prompts that
actually helps me with your symptoms so that is quite handy.” (GP9, consultation 1 [5
min 10 s])

  Some GPs utilized the prompt to broach sensitive topics with new
patients, such as mood disorders or potential cancer diagnoses,
which might otherwise be challenging to address in an initial
consultation.

• “Now, I have just received this alert, and I am just going to have a look at what it
says. Ok, so this is just prompting me to, as we mentioned, consider testing for your
thyroid function as a possible cause, but then also mood disorders, which we started to
talk about. Perhaps what I can also add is a screening questionnaire for mental health
conditions....” (GP2, consultation 1 [9 min]).

• “And the depression? Yeah, I went through that. I think that was, it’s a useful reminder
to have there” (GP5)

GP reminder and checklist
  Some GPs used the prompt as a checklist for follow-up

investigations, often without detailed explanations to patients. In
these cases, they focused on addressing key aspects of the
recommendation, such as potential diagnoses and suggested tests.

• “There is little thing on the screen…(actor asks “does that help you does it”)…it sort of
aids the GP at the desktop, just a sort of little prompt.” (GP8, consultation 1 [5 min 25
s])

• “I’ll have a little look at a reference list here” while discussing list of investigations.
(GP6, consultation 1 [10 min 50 s])

  When GPs used the prompt as a checklist without explaining it to
patients, both patient actors and community advocates observed a
communication gap. Although most GPs did not perceive the tool
as disruptive, some concerns arose about its potential to hinder
doctor–patient communication.

• “I think that there’s room for it to interrupt workflow and your interaction with the
patient in a negative way, depending on how you use it.” (GP2)

• “Yeah it did have an impact on the therapeutic relationship I suppose that there was a
dis – that there was a barrier between us.” (SPb 1)

  After delivering the recommendation, some GPs consulted the tool
to check if there was something missing. This review often
prompted additional questions about risk factors or led to the
inclusion of further tests, enhancing the thoroughness of the
consultation.

• “It didn’t bring up any diagnoses that I hopefully wouldn’t have discussed anyway.
Oh, except for maybe asking the questions about lung cancer. Yeah, about smoking.”
(GP10)

• At the end of the consultation, GP looks at the screen, reaches for the mouse and says:
“Actually, I should have checked. Are you up to date with your cancer screening?” The
patient says she is up to date. (GP2, consultation 1 [7 min 5 s])

Not addressed during consultation
  Half of the GPs opted not to discuss the CDSSc tool during

consultations, despite considering its recommendations. Reasons
varied: some felt confident explaining investigations without
referencing the tool, others were cautious about prematurely
mentioning cancer, and one GP feared that acknowledging the tool
might create distance in the patient interaction.

• “I didn’t refer to it as saying, ’oh, this program has recommended I do this.’ Because
I think I would only do that if I was sort of trying to distance myself from the
recommendation. None of these recommendations are surprising to me, or, you know,
difficult to explain. I think they’re all quite common sense. So I, I just use that as a tool,
but I’m not saying you know, ’FHT suggests we do this, so we’re going to do this’....”
(GP7)

aGP: general practitioner.
bSP: simulated patient.
cCDSS: clinical decision support system.

The use of the tool and the themes around communication
was evaluated by both the CAs and SPs. Irrespective of
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whether the GPs actively discussed their use of the tool or
not, both CAs and SPs appreciated GPs who included them in
the conversation.

For the CAs, their relationship with their GP and how that
shaped their experiences was a core theme throughout the
interviews. There were different preferences for communica-
tion. Some patients said they would like to be brought into the
discussion around use of the tool and would like it explained,
while others did not care as long as the GP sounded sure of
what the next steps would be.

There wouldn’t be any particular reason why you
would show the patient that pop up, you know, if we
calling it that the pop up on the screen, but rather,
I would be quite comfortable if the GP said to me in
a fairly neutral way “I’m just, you know, I’m being
reminded here, because of your presentation that I
should check out the following. So that’s what I’m
going to do, just to make sure we can eliminate it.” So
being told what the person is looking at on the screen
also meant you’re being included. [CA6]

There were a variety of communication strategies used by
GPs throughout the simulated consultations. CAs and patient
actors noted how the system was used and/or communicated
was very individual. There were instances of both effective
and less effective communication as discussed by the patient
actors and preferences for how they would like the informa-
tion delivered, highlighting that there is no one size fits all.
The tool could become a facilitator or a barrier to communi-
cation depending on its use.

I don’t think would really matter a great deal whether
or not the doctor mentioned the prompt, you know. As
long as it’s there to remind the doctor. [CA4]

It all depends on their bedside manner; his bedside
manner is really good. I’ve done some simulation with
the students over here, and they are nowhere near as
good as him, because he’s had years of practice. [SP2]

It’s how they interact with a patient, which is obviously
very important. [CA1]

Clinical Content
GPs thought the wording of the recommendations ensured
clinical autonomy (eg, the use of language such as “consider,”
“recommended,” instead of more directive words). They also
reported that information was well organized and easy to
follow. In general, content was considered appropriate and
clinically relevant albeit very nonspecific. GPs said they liked
that it was symptom-based rather than diagnosis-based and
that it included several symptoms at the same time, reflecting
real life.

Most GPs’ actions in the consultations were concord-
ant with the tool’s recommendations, suggesting standard
pathology testing in primary care to rule out the most

common causes of unexpected weight loss by age (eg, thyroid
disease, full blood count, general biochemistry, kidney,
pancreas, and liver function).

What is written in there all seems really relevant to me.
So, I like that it combined a number of things like, not
just the unexpected weight loss, but the patient’s, the
patient’s gender, and age to then sort of help strat-
ify risk and saying that, you know, in a patient with
unexpected weight loss, of this age, this gender, the
things to think about. [GP7]

Some tests were considered and discarded after clinical
judgment. CA-125 for ovarian cancer was not ordered by any
of the GPs in this study despite it being recommended. Four
GPs opted against using the recommended immunochemi-
cal fecal occult blood test in symptomatic patients, instead
favoring more direct diagnostic procedures such as colono-
scopy.

Like you have FOBT testing two years ago, you’re out
of date, doing another one now is not really appropri-
ate, because not really screening you anymore. [GP5]

For low-risk patients, some GPs favored a phased
approach, initially ordering blood tests and deferring imaging
to subsequent consultations based on initial results. These
GPs expressed concerns about overtesting, citing poten-
tial financial burdens and unnecessary anxiety associated
with comprehensive investigation. In contrast, for high-risk
patients, all GPs recommended more advanced diagnostic
procedures, such as endoscopic examinations or computed
tomography scans, reflecting a more aggressive investigative
strategy.

The investigations are, you know, also feasible, but I
do think as well, system wide issues that probably are
unrelated is access to things like these, like you can
request all these tests, but whether a patient is going
to go and do them and, you know, do they have access
to private health insurance to get their private scopes?
[GP2]

CAs did not care much about the content of the prompt,
as long as it was evidence based, and their GP trusted the
information.

I derive a lot of comfort in knowing that it is not
random, there is some sort of process, there’s some sort
of procedure and it is, you know, it is evidence based,
and it is also because of, you know, what I said and
what I’m presenting with [CA2]

Notably, only a minority of GPs delved into the additional
resources provided within the tool, which contained supple-
mentary information. Most reported that the tool itself was
sufficiently clear, negating the need for further exploration.
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People
For both GPs and CAs, it mattered who was using
the module. As discussed earlier, differences in years of
experience influenced the GPs’ perception of the tool, how
they would use it, and what parts they liked. Younger GPs
took more time looking at guidelines and considering the
recommendations. They mentioned they need to know where
the information is coming from to be able to trust it (eg,
guidelines sponsored by the Royal Australian College of
General Practitioners).

More experienced GPs were observed to be comfortable
in the consultation and simulation scenario. Even though
they looked at the screen and keyboard when writing, they
alternated between the patient and the screen, focusing their
attention mostly on the patient. They also felt more comforta-
ble using the tool as an aid to communicate decision-making.
Of the five GPs that used and discussed the tool with the
patient, four had more than 5 years’ experience as a GP. So,
even though younger GPs appreciated the tool as a reminder
for their thought process, more experienced GPs were able to
use it as a communication tool as well as apply its clinical
content.

We’ve got a nice little pop-up; we have things that
listen in the background. And it is saying yes you do
have weight loss, and they are worried about things
like thyroid function, diabetes and depression. I mean
mood wise, how have you been? [GP4 with >20 years’
experience]

I mean, I still interpret. Like here, I still interpret what
it’s saying, from my own personal experience and the
person in front of me. So, it’s, it’s not telling me what
to do. It’s given me advice about what could be done.
[GP4 with >20 years’ experience]

Yeah, I think it’s a good idea. I do think, particularly
at the early stage of my career now, I probably over
investigate, compared to more experienced GPs. [GP10
with <5 years’ experience]

As mentioned before, the CA’s and actors’ perceptions on
how the tool was used seemed very dependent on the GP’s
communications skills—how the tool made them think or feel
was directly related to how the GPs relayed the information or
used the tool.

If I look at it, one was actually using the tool. I hope I
get this right in my expression. The tool was driving the
session -the second one. First one, the tool was a tool to
use, and the doctor was driving the session. [CA3]

Discussion
Acceptability and Use of UWL CDSS
We tested a CDSS to identify patients with UWL at risk
of undiagnosed cancer in a simulated environment. The tool

was generally deemed acceptable, particularly as a reminder
of differential diagnoses and recommended investigations.
However, in line with existing literature, concerns about
overreferral and overtesting, as well as reluctance to discuss a
potential cancer diagnosis, emerged as potential barriers [27].

The clinical content provided was considered adequate.
GPs selectively utilized the information, according to their
clinical reasoning influenced by internal (personal experi-
ence), external (cost and accessibility), and relationship
factors (use of a stepwise approach, deciding to approach a
cancer, and mental health discussion later), similar to factors
described in international literature [28]. Australian cancer
clinical guidelines recommend immunochemical fecal occult
blood test as a screening tool for asymptomatic individuals
in the general population and also in some symptomatic
patients [29,30]. Recent research indicates its effectiveness
as a rule-out test for colorectal cancer in patients presenting
with gastrointestinal and nonspecific symptoms [31]. There
was variable awareness of these recommendations by the
GPs, with 6 out of 10 GPs recommending it alongside other
imaging for their high-risk patients. CDSSs may be used as
facilitators to behavior change, encouraging GPs to adopt
new approaches in their diagnostic process. The majority of
GPs did not access the tool’s embedded resources, which
offered additional context and explanation of the recommen-
dations. This could be explained by the additional cognitive
load required to navigate and access less-readily available
resources. However, it may also indicate a strong trust in
the tool’s core content among participating physicians as
confirmed in the interviews. Such trust is noteworthy, as
overcoming skepticism toward CDSSs has been identified in
literature as a major barrier to their adoption [11].

GPs utilized the tool in diverse ways: incorporating it into
their own decision-making process without sharing it with the
patient, as a reminder of differential diagnosis and sugges-
ted follow-up and to aid communication. Recent evidence
showed the potential of a CDSS to improve patient–provider
communication in cancer patients [32]. Notably, our CDSS
showed the potential to either enhance or impede patient–
clinician communication, depending on its application, how
GPs integrated it into the consultation, and the specific
context of use.

Health care delivery has increasingly become “digital-
ized”. The use of technology has become embedded in health
care systems in most high-income countries, and it continues
to expand worldwide. Technology can help clinicians to be
more efficient and improve patient safety [33].

Multiple guidelines for digital intervention development
have been published by international agencies and govern-
ment bodies, such as World Health Organization [34],
National Institute for Health and Care Excellence [35],
the Food and Drug Administration [36], and in the aca-
demic literature. In 2020, Mathews et al [37] published the
digital health score card, where authors propose that digital
health solutions should always be validated from a techni-
cal, clinical, and system standpoint [37]. Even with these
guidelines, there is not one single framework or process
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required or agreed upon to test digital interventions in similar
real-life scenarios before releasing them to the public [38].

Simulation techniques have emerged as a promising
approach to bridge the gap between the development and
evaluation of digital health solutions before their imple-
mentation [38]. Despite growing interest and well-estab-
lished methods, simulations for digital interventions prior to
real-world deployment are not the norm, and this may impact
not only their safety but their potential for implementation,
resulting in most tools not being adopted into the routine
health care system [39].

Barriers to incorporating new software into health care
systems can include concerns about potential impacts on
patient care quality, apprehensions regarding data privacy
and protection, organizational capacity to manage nonmedical
tasks, and the ever-evolving landscape of health care delivery
[16].

Our simulation provided a controlled environment to test
a CDSS designed to identify individuals with symptoms
potentially indicative of undiagnosed cancer. By simulating
diverse and realistic clinical scenarios, it allowed the system
to be rigorously evaluated without risk to actual patients. It
also allowed evaluation to occur in a timely manner, rather
than waiting for a real-world “needle in a haystack” identi-
fication of low prevalence conditions and symptoms. This
approach also offered valuable insights into the barriers and
facilitators of implementing a tool for early cancer detection
[32].

Notably, the simulation served two key functions. First,
it directly modeled and observed practical issues, such as
usability and workflow integration. Second, it acted as a
“priming” tool, enabling practitioners to provide detailed,
informed feedback on the CDSS functionality and recommen-
dations. Most importantly, it highlighted that adequate use
and implementation need to consider the “human factor.”
Strengths and Limitations
A key strength of this study lies in its multimodal analysis
approach, combining video recordings of simulations with
in-depth interviews with both participants in the consultation
and real-live observing CAs. This methodology provided a
comprehensive and nuanced understanding of the subject
matter, capturing both observable behaviors and subjective
experiences. Furthermore, the inclusion of both clinical
and lived-experience perspectives ensured a well-rounded
analysis, balancing professional insights with authentic
patient views. This diverse approach not only enhanced the
study’s rigor but also allowed for a comprehensive evaluation

that bridges the gap between theoretical design and practical
application in health care settings. The additional information
gleaned from patients and CAs on how this type of technol-
ogy and system support can enhance the patient experience in
the inclusion of their health management adds an additional
perspective to prior research focusing mainly on systems and
technological evaluation [37].

All participating GPs were from metropolitan areas. This
limitation was primarily due to the logistical requirement
for GPs to travel to the simulation laboratory. Additionally,
while simulations provide valuable insights, they inherently
lack the full complexity and unpredictability of real-world
clinical encounters and the pressures of a busy clinical day.
This artificial setting may not fully capture the nuances of
actual patient interactions, time pressures, or diverse clinical
scenarios that GPs encounter in their daily practice, and GPs
might act differently than in their regular day-to-day practice
when knowing they are being observed.

While most GPs were not previously known to the
researchers, and we did not provide information regarding
personal goals or reasons for doing the research, two GPs had
participated in previous studies and had established work-
ing relationships with one or both of the researchers. We
acknowledge this may lead to social desirability bias, which
we tried to decrease by reassuring them of our intention to
assess real implementation, asking questions that could elicit
both positive and negative responses toward the tool.
Conclusions
We developed and evaluated a CDSS designed to identify
patients with UWL who may be at risk of undiagnosed
cancer. The controlled simulation environment provided a
safe setting to assess implementation barriers and facilita-
tors while observing the tool in use. Clinicians found the
recommendations to be clear and unobtrusive; however,
concerns were raised about potential overtesting in patients
with a low risk of cancer. The tool was utilized by clini-
cians in 3 primary ways: to inform their clinical decision-
making process, as a reminder or checklist of best practices,
and as an aid in communicating potential follow-up options
with patients. Both patients and GPs believed the tool could
either enhance or impede communication, depending on
its integration into consultations, underscoring the potential
need for communication-focused training in the use of these
technologies. This study’s findings will inform future studies
implementing CDSSs for identifying patients with nonspe-
cific symptoms who may be at risk of cancer, potentially
improving early detection and patient outcomes.

Acknowledgments
We acknowledge the following people and teams: our study participants for their invaluable contributions and insightful
engagement, HaBIC team at the University of Melbourne for the development of the cancer module, and Validitron Team and
Centre for Digital Transformation of Health for allowing us to use their space and their help in setting up the simulations.
Generative artificial intelligence was not used in the study design, analysis, or development of the initial draft of the
manuscript. The University of Melbourne’s Spark AI was used for copyediting of the revised manuscript.
Funding

JMIR FORMATIVE RESEARCH Martinez-Gutierrez et al

https://formative.jmir.org/2025/1/e79208 JMIR Form Res 2025 | vol. 9 | e79208 | p. 11
(page number not for citation purposes)

https://formative.jmir.org/2025/1/e79208


JMG is funded by a Victoria Cancer Agency (VCA) midcareer fellowship (MCRF 21025). VCA played no role in the study
design, data collection, analysis, and interpretation of data. JE is funded by the National Health and Medical Research Council
(NHMRC) Investigator grant (APP1195302). NHMRC played no role in the study design, data collection, analysis, and
interpretation of data.
Data Availability
Unidentified transcriptions and qualitative coded data can be made available upon request secondary to ethics approval.
Qualitative codes were developed in an iterative process by the two researchers. They were uploaded to NVivo version 14.
They can be shared upon request.
Authors’ Contributions
JMG contributed to the conceptualization and design of the work; the acquisition, analysis, and interpretation of data; and
drafted and reviewed the manuscript.
SC contributed to the design of the work; the acquisition, analysis, and interpretation of data; and drafted and reviewed the
manuscript.
LDM contributed to the design of simulated patient scenarios and to the validation and user acceptance testing of the clinical
decision support system (CDSS) and reviewed the manuscript.
AL contributed to the design of the work, provided and analyzed the data for symptoms selection, and reviewed the manu-
script.
BH and JAMN contributed to the design of the work, are chief investigators and managers of the CDSS used in this study,
provided supervision and support on the creation of the CDSS, and reviewed the manuscript.
DD and GF are consumer investigators in this study; they contributed to the conceptualization of the work, reviewed module
and simulation documentation, and reviewed and approved the manuscript.
KH contributed to the setting up and facilitation of the simulated environment, provided academic and technical support during
simulations, and reviewed the manuscript.
FSL, BW, and CN are investigators in this study; they contributed to conceptualization of the study and reviewed the
manuscript.
BN is the author of the risk prediction model that informed the unintended weight loss module, provided supervision and
support through replication of relevant module algorithms, and reviewed the manuscript.
JE is the senior investigator of this study; he contributed to the conceptualizing and design of the work, supervision of the
work, and edited and reviewed the manuscript.
Conflicts of Interest
None declared.
Multimedia Appendix 1
Patient scenarios.
[DOCX File (Microsoft Word File), 22 KB-Multimedia Appendix 1]

Multimedia Appendix 2
General practitioner script.
[DOCX File (Microsoft Word File), 18 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Actors’ script.
[DOCX File (Microsoft Word File), 15 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Community advocate script.
[DOCX File (Microsoft Word File), 16 KB-Multimedia Appendix 4]

Checklist 1
COREQ checklist.
[PDF File (Adobe File), 227 KB-Checklist 1]
References
1. Lacey K, Bishop JF, Cross HL, Chondros P, Lyratzopoulos G, Emery JD. Presentations to general practice before a

cancer diagnosis in Victoria: a cross-sectional survey. Med J Aust. Jul 18, 2016;205(2):66-71. [doi: 10.5694/mja15.
01169] [Medline: 27456447]

JMIR FORMATIVE RESEARCH Martinez-Gutierrez et al

https://formative.jmir.org/2025/1/e79208 JMIR Form Res 2025 | vol. 9 | e79208 | p. 12
(page number not for citation purposes)

https://jmir.org/api/download?alt_name=formative_v9i1e79208_app1.docx
https://jmir.org/api/download?alt_name=formative_v9i1e79208_app1.docx
https://jmir.org/api/download?alt_name=formative_v9i1e79208_app2.docx
https://jmir.org/api/download?alt_name=formative_v9i1e79208_app2.docx
https://jmir.org/api/download?alt_name=formative_v9i1e79208_app3.docx
https://jmir.org/api/download?alt_name=formative_v9i1e79208_app3.docx
https://jmir.org/api/download?alt_name=formative_v9i1e79208_app4.docx
https://jmir.org/api/download?alt_name=formative_v9i1e79208_app4.docx
https://jmir.org/api/download?alt_name=formative_v9i1e79208_app5.pdf
https://jmir.org/api/download?alt_name=formative_v9i1e79208_app5.pdf
https://doi.org/10.5694/mja15.01169
https://doi.org/10.5694/mja15.01169
http://www.ncbi.nlm.nih.gov/pubmed/27456447
https://formative.jmir.org/2025/1/e79208


2. Black GB, Nicholson BD, Moreland JA, Fulop NJ, Lyratzopoulos G, Baxter R. Doing “detective work” to find a cancer:
how are non-specific symptom pathways for cancer investigation organised, and what are the implications for safety and
quality of care? A multisite qualitative approach. BMJ Qual Saf. Jun 19, 2025;34(7):457-468. [doi: 10.1136/bmjqs-2024-
017749] [Medline: 39880649]

3. Koo MM, Unger-Saldaña K, Mwaka AD, et al. Conceptual framework to guide early diagnosis programs for
symptomatic cancer as part of global cancer control. JCO Glob Oncol. Jan 2021;7(7):35-45. [doi: 10.1200/GO.20.00310]
[Medline: 33405957]

4. Nicholson BD, Hamilton W, O’Sullivan J, Aveyard P, Hobbs FR. Weight loss as a predictor of cancer in primary care: a
systematic review and meta-analysis. Br J Gen Pract. May 2018;68(670):e311-e322. [doi: 10.3399/bjgp18X695801]
[Medline: 29632004]

5. Lee A, de Mendonça L, McCarthy D, et al. Primary care patients presenting with unexpected weight loss in Australian
general practices: replication of a diagnostic accuracy study. BMJ Open. Jul 28, 2025;15(7):e104690. [doi: 10.1136/
bmjopen-2025-104690] [Medline: 40730405]

6. Nicholson BD, Thompson MJ, Hobbs FDR, et al. Measured weight loss as a precursor to cancer diagnosis: retrospective
cohort analysis of 43 302 primary care patients. J Cachexia Sarcopenia Muscle. Oct 2022;13(5):2492-2503. [doi: 10.
1002/jcsm.13051] [Medline: 35903866]

7. Nicholson BD, Virdee P, Aveyard P, et al. Prioritising primary care patients with unexpected weight loss for cancer
investigation: diagnostic accuracy study (update). BMJ. Oct 16, 2024;387:e080199. [doi: 10.1136/bmj-2024-080199]
[Medline: 39414353]

8. Suspected cancer: recognition and referral NICE guideline. National Institute for Health and Care Excellence. 2015.
URL: https://www.nice.org.uk/guidance/ng12 [Accessed 2025-11-24]

9. Rao G, Ufholz K, Saroufim P, Menegay H, Beno M. Recognition, diagnostic practices, and cancer outcomes among
patients with unintentional weight loss (UWL) in primary care. Diagnosis (Berl). Aug 1, 2023;10(3):267-274. [doi: 10.
1515/dx-2023-0002] [Medline: 37080911]

10. Martinez-Gutierrez J, De Mendonca L, Ly P, et al. A scoping review of unexpected weight loss and cancer: risk,
guidelines, and recommendations for follow-up in primary care. BJGP Open. Dec 2024;8(4):BJGPO.2024.0025. [doi:
10.3399/BJGPO.2024.0025] [Medline: 39054298]

11. Chima S, Reece JC, Milley K, Milton S, McIntosh JG, Emery JD. Decision support tools to improve cancer diagnostic
decision making in primary care: a systematic review. Br J Gen Pract. Dec 2019;69(689):e809-e818. [doi: 10.3399/
bjgp19X706745] [Medline: 31740460]

12. Shortliffe EH, Cimino JJ. Biomedical Informatics: Computer Applications in Health Care and Biomedicine. 4th ed.
Springer London; 2014:1-965. [doi: 10.1007/978-1-4471-4474-8]

13. Hunter B, Davidson S, Lumsden N, et al. Optimising a clinical decision support tool to improve chronic kidney disease
management in general practice. BMC Prim Care. Jun 19, 2024;25(1):220. [doi: 10.1186/s12875-024-02470-w]
[Medline: 38898462]

14. Price S, Spencer A, Medina-Lara A, Hamilton W. Availability and use of cancer decision-support tools: a cross-sectional
survey of UK primary care. Br J Gen Pract. Jul 2019;69(684):e437-e443. [doi: 10.3399/bjgp19X703745] [Medline:
31064743]

15. Kwan JL, Lo L, Ferguson J, et al. Computerised clinical decision support systems and absolute improvements in care:
meta-analysis of controlled clinical trials. BMJ. Sep 17, 2020;370:m3216. [doi: 10.1136/bmj.m3216] [Medline:
32943437]

16. Huckvale K, Smolenaers F, Ferdous H, et al. A hybrid physical-digital simulation laboratory to expedite context-aware
design and usability testing in digital health. Stud Health Technol Inform. Jan 25, 2024;310:1513-1514. [doi: 10.3233/
SHTI231270] [Medline: 38269722]

17. Hunter B, Alexander K, Biezen R, et al. The development of Future Health Today: piloting a new platform for
identification and management of chronic disease in general practice. Aust J Prim Health. Feb 2023;29(1):8-15. [doi: 10.
1071/PY22022] [Medline: 36318973]

18. Hunter B, Biezen R, Alexander K, et al. Future Health Today: codesign of an electronic chronic disease quality
improvement tool for use in general practice using a service design approach. BMJ Open. Dec 18, 2020;10(12):e040228.
[doi: 10.1136/bmjopen-2020-040228] [Medline: 33371024]

19. The digital health validitron. Centre for Digital Transformation of Health. URL: https://mdhs.unimelb.edu.au/
digitalhealth/our-work/validitron [Accessed 2023-07-30]

20. Practice incentives program quality improvement measures: annual data update 2023–24: introduction. Australian
Institute of Health and Welfare. URL: https://www.aihw.gov.au/reports/primary-health-care/pipqi-measures-2023-24/
contents/introduction [Accessed 2025-07-08]

JMIR FORMATIVE RESEARCH Martinez-Gutierrez et al

https://formative.jmir.org/2025/1/e79208 JMIR Form Res 2025 | vol. 9 | e79208 | p. 13
(page number not for citation purposes)

https://doi.org/10.1136/bmjqs-2024-017749
https://doi.org/10.1136/bmjqs-2024-017749
http://www.ncbi.nlm.nih.gov/pubmed/39880649
https://doi.org/10.1200/GO.20.00310
http://www.ncbi.nlm.nih.gov/pubmed/33405957
https://doi.org/10.3399/bjgp18X695801
http://www.ncbi.nlm.nih.gov/pubmed/29632004
https://doi.org/10.1136/bmjopen-2025-104690
https://doi.org/10.1136/bmjopen-2025-104690
http://www.ncbi.nlm.nih.gov/pubmed/40730405
https://doi.org/10.1002/jcsm.13051
https://doi.org/10.1002/jcsm.13051
http://www.ncbi.nlm.nih.gov/pubmed/35903866
https://doi.org/10.1136/bmj-2024-080199
http://www.ncbi.nlm.nih.gov/pubmed/39414353
https://www.nice.org.uk/guidance/ng12
https://doi.org/10.1515/dx-2023-0002
https://doi.org/10.1515/dx-2023-0002
http://www.ncbi.nlm.nih.gov/pubmed/37080911
https://doi.org/10.3399/BJGPO.2024.0025
http://www.ncbi.nlm.nih.gov/pubmed/39054298
https://doi.org/10.3399/bjgp19X706745
https://doi.org/10.3399/bjgp19X706745
http://www.ncbi.nlm.nih.gov/pubmed/31740460
https://doi.org/10.1007/978-1-4471-4474-8
https://doi.org/10.1186/s12875-024-02470-w
http://www.ncbi.nlm.nih.gov/pubmed/38898462
https://doi.org/10.3399/bjgp19X703745
http://www.ncbi.nlm.nih.gov/pubmed/31064743
https://doi.org/10.1136/bmj.m3216
http://www.ncbi.nlm.nih.gov/pubmed/32943437
https://doi.org/10.3233/SHTI231270
https://doi.org/10.3233/SHTI231270
http://www.ncbi.nlm.nih.gov/pubmed/38269722
https://doi.org/10.1071/PY22022
https://doi.org/10.1071/PY22022
http://www.ncbi.nlm.nih.gov/pubmed/36318973
https://doi.org/10.1136/bmjopen-2020-040228
http://www.ncbi.nlm.nih.gov/pubmed/33371024
https://mdhs.unimelb.edu.au/digitalhealth/our-work/validitron
https://mdhs.unimelb.edu.au/digitalhealth/our-work/validitron
https://www.aihw.gov.au/reports/primary-health-care/pipqi-measures-2023-24/contents/introduction
https://www.aihw.gov.au/reports/primary-health-care/pipqi-measures-2023-24/contents/introduction
https://formative.jmir.org/2025/1/e79208


21. Healthcare simulation dictionary. Agency for Healthcare Research and Quality. URL: https://www.ahrq.gov/patient-
safety/resources/simulation/terms.html [Accessed 2025-10-16]

22. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions: an overview of reviews and development
of a theoretical framework. BMC Health Serv Res. Jan 26, 2017;17(1):88. [doi: 10.1186/s12913-017-2031-8] [Medline:
28126032]

23. Singh H, Sittig DF. A sociotechnical framework for safety-related electronic health record research reporting: the
SAFER reporting framework. Ann Intern Med. Jun 2, 2020;172(11 Suppl):S92-S100. [doi: 10.7326/M19-0879]
[Medline: 32479184]

24. Braun V, Clarke V. To saturate or not to saturate? Questioning data saturation as a useful concept for thematic analysis
and sample-size rationales. Qual Res Sport Exerc Health. Mar 4, 2021;13(2):201-216. [doi: 10.1080/2159676X.2019.
1704846]

25. Braun V, Clarke V. Thematic analysis. In: APA Handbook of Research Methods in Psychology, Vol 2 Research
Designs: Quantitative, Qualitative, Neuropsychological, and Biological. American Psychological Association;
2012:57-71. [doi: 10.1037/13620-004]

26. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care. Dec 2007;19(6):349-357. [doi: 10.1093/intqhc/mzm042] [Medline:
17872937]

27. Kidney E, Greenfield S, Berkman L, et al. Cancer suspicion in general practice, urgent referral, and time to diagnosis: a
population-based GP survey nested within a feasibility study using information technology to flag-up patients with
symptoms of colorectal cancer. BJGP Open. Oct 4, 2017;1(3):bjgpopen17X101109. [doi: 10.3399/bjgpopen17X101109]
[Medline: 30564682]

28. Hughes LD. Understanding the processes behind the decisions–GPs and complex multimorbidity decision making. BMC
Prim Care. Jun 28, 2022;23(1):162. [doi: 10.1186/s12875-022-01781-0] [Medline: 35761167]

29. Guidelines for preventive activities in general practice. Royal Australian College of General Practice. 2024. URL: https:/
/tinyurl.com/3p4x74p2 [Accessed 2025-06-12]

30. Colonoscopy categorisation guidelines. Victorian Department of Health; 2017. URL: https://www2.health.vic.gov.au/
Api/downloadmedia/%7B8C3C68DC-7332-416B-93FA-33D2E941C77A%7D [Accessed 2025-11-24]

31. Pin-Vieito N, Tejido-Sandoval C, de Vicente-Bielza N, Sánchez-Gómez C, Cubiella J. Faecal immunochemical tests
safely enhance rational use of resources during the assessment of suspected symptomatic colorectal cancer in primary
care: systematic review and meta-analysis. Gut. May 2022;71(5):950-960. [doi: 10.1136/gutjnl-2021-324856] [Medline:
34108236]

32. Hong YA, Hossain MM, Chou WYS. Digital interventions to facilitate patient-provider communication in cancer care: a
systematic review. Psychooncology. Apr 2020;29(4):591-603. [doi: 10.1002/pon.5310] [Medline: 31834650]

33. Sly B, Russell AW, Sullivan C. Digital interventions to improve safety and quality of inpatient diabetes management: a
systematic review. Int J Med Inform. Jan 2022;157:104596. [doi: 10.1016/j.ijmedinf.2021.104596] [Medline: 34785487]

34. Monitoring and Evaluating Digital Health Interventions: A Practical Guide to Conducting Research and Assessment.
World Health Organization; 2016. URL: https://www.who.int/publications/i/item/9789241511766 [Accessed
2024-11-20]

35. Evidence standards framework (ESF) for digital health technologies. National Institute for Health and Care Excellence.
URL: https://www.nice.org.uk/about/what-we-do/our-programmes/evidence-standards-framework-for-digital-health-
technologies [Accessed 2024-11-20]

36. Factors to consider regarding benefit-risk in medical device product availability, compliance, and enforcement decisions
guidance for industry and Food and Drug Administration staff preface public comment. Food and Drug Administration.
2016. URL: https://www.fda.gov/medical-devices/digital-health/digital-health-software-precertification-pre-cert-program
[Accessed 2024-11-20]

37. Mathews SC, McShea MJ, Hanley CL, Ravitz A, Labrique AB, Cohen AB. Digital health: a path to validation. NPJ Digit
Med. 2019;2:38. [doi: 10.1038/s41746-019-0111-3] [Medline: 31304384]

38. Guo C, Ashrafian H, Ghafur S, Fontana G, Gardner C, Prime M. Challenges for the evaluation of digital health solutions
—a call for innovative evidence generation approaches. NPJ Digit Med. 2020;3(1):110. [doi: 10.1038/s41746-020-
00314-2] [Medline: 32904379]

39. Sittig DF, Wright A, Osheroff JA, et al. Grand challenges in clinical decision support. J Biomed Inform. Apr
2008;41(2):387-392. [doi: 10.1016/j.jbi.2007.09.003] [Medline: 18029232]

Abbreviations
CA: community advocate
CDSS: clinical decision support system

JMIR FORMATIVE RESEARCH Martinez-Gutierrez et al

https://formative.jmir.org/2025/1/e79208 JMIR Form Res 2025 | vol. 9 | e79208 | p. 14
(page number not for citation purposes)

https://www.ahrq.gov/patient-safety/resources/simulation/terms.html
https://www.ahrq.gov/patient-safety/resources/simulation/terms.html
https://doi.org/10.1186/s12913-017-2031-8
http://www.ncbi.nlm.nih.gov/pubmed/28126032
https://doi.org/10.7326/M19-0879
http://www.ncbi.nlm.nih.gov/pubmed/32479184
https://doi.org/10.1080/2159676X.2019.1704846
https://doi.org/10.1080/2159676X.2019.1704846
https://doi.org/10.1037/13620-004
https://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://doi.org/10.3399/bjgpopen17X101109
http://www.ncbi.nlm.nih.gov/pubmed/30564682
https://doi.org/10.1186/s12875-022-01781-0
http://www.ncbi.nlm.nih.gov/pubmed/35761167
https://tinyurl.com/3p4x74p2
https://tinyurl.com/3p4x74p2
https://www2.health.vic.gov.au/Api/downloadmedia/%7B8C3C68DC-7332-416B-93FA-33D2E941C77A%7D
https://www2.health.vic.gov.au/Api/downloadmedia/%7B8C3C68DC-7332-416B-93FA-33D2E941C77A%7D
https://doi.org/10.1136/gutjnl-2021-324856
http://www.ncbi.nlm.nih.gov/pubmed/34108236
https://doi.org/10.1002/pon.5310
http://www.ncbi.nlm.nih.gov/pubmed/31834650
https://doi.org/10.1016/j.ijmedinf.2021.104596
http://www.ncbi.nlm.nih.gov/pubmed/34785487
https://www.who.int/publications/i/item/9789241511766
https://www.nice.org.uk/about/what-we-do/our-programmes/evidence-standards-framework-for-digital-health-technologies
https://www.nice.org.uk/about/what-we-do/our-programmes/evidence-standards-framework-for-digital-health-technologies
https://www.fda.gov/medical-devices/digital-health/digital-health-software-precertification-pre-cert-program
https://doi.org/10.1038/s41746-019-0111-3
http://www.ncbi.nlm.nih.gov/pubmed/31304384
https://doi.org/10.1038/s41746-020-00314-2
https://doi.org/10.1038/s41746-020-00314-2
http://www.ncbi.nlm.nih.gov/pubmed/32904379
https://doi.org/10.1016/j.jbi.2007.09.003
http://www.ncbi.nlm.nih.gov/pubmed/18029232
https://formative.jmir.org/2025/1/e79208


COREQ: Consolidated Criteria for Reporting Qualitative Research
EMR: electronic medical record
FHT: Future Health Today
GP: general practitioner
SP: simulated patient
UWL: unintended weight loss

Edited by Amaryllis Mavragani; peer-reviewed by Daniel Cunha; submitted 30.Jul.2025; final revised version received
23.Oct.2025; accepted 03.Nov.2025; published 10.Dec.2025

Please cite as:
Martinez-Gutierrez J, Chima S, De Mendonca L, Lee A, Hunter B, Manski-Nankervis JA, Daly D, Fishman G, Huckvale K,
Lim FS, Wang B, Nelson C, Nicholson B, Emery J
Evaluating a Clinical Decision Support Tool for Cancer Risk Assessment in Primary Care: Simulation Study of Unintended
Weight Loss
JMIR Form Res 2025;9:e79208
URL: https://formative.jmir.org/2025/1/e79208
doi: 10.2196/79208

© Javiera Martinez-Gutierrez, Sophie Chima, Lucas De Mendonca, Alex Lee, Barbara Hunter, Jo-Anne Manski-Nankervis,
Deborah Daly, George Fishman, Kit Huckvale, Fong Seng Lim, Benny Wang, Craig Nelson, Brian Nicholson, Jon Emery.
Originally published in JMIR Formative Research (https://formative.jmir.org), 10.Dec.2025. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in
JMIR Formative Research, is properly cited. The complete bibliographic information, a link to the original publication on
https://formative.jmir.org, as well as this copyright and license information must be included.

JMIR FORMATIVE RESEARCH Martinez-Gutierrez et al

https://formative.jmir.org/2025/1/e79208 JMIR Form Res 2025 | vol. 9 | e79208 | p. 15
(page number not for citation purposes)

https://formative.jmir.org/2025/1/e79208
https://doi.org/10.2196/79208
https://formative.jmir.org
https://creativecommons.org/licenses/by/4.0/
https://formative.jmir.org
https://formative.jmir.org/2025/1/e79208

	Evaluating a Clinical Decision Support Tool for Cancer Risk Assessment in Primary Care: Simulation Study of Unintended Weight Loss
	Introduction
	Methods
	The Future Health Today Tool
	Simulated Consultations
	Study Participants
	Data Collection
	Data Analysis
	Ethical Considerations
	Researchers’ Characteristics and Reflexivity

	Results
	Simulated Consultations
	GP and CA Interviews
	Simulated Consultations and Video Analysis

	Discussion
	Acceptability and Use of UWL CDSS
	Strengths and Limitations
	Conclusions



