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Abstract

Background: The most common route to a diagnosis of cancer is through primary care. Delays in diagnosing cancer occur
when an opportunity to make atimely diagnosisis missed and is evidenced by patients visiting the general practitioner (GP) on
multiple occasions before referral to aspecialist. Toolsthat minimize prolonged diagnostic intervals and reduce missed opportunities
to investigate patients for cancer are therefore a priority.

Objective: Thisstudy aimsto explore the usefulness and feasibility of anovel quality improvement (Ql) tool in which algorithms
flag abnormal test results that may be indicative of undiagnosed cancer. This study allows for the optimization of the cancer
recommendations before testing the efficacy in arandomized controlled trial.

Methods: GPs, practice nurses, practice managers, and consumerswere recruited to participate in individual interviews or focus
groups. Participants were purposively sampled as part of a pilot and feasibility study, in which primary care practices were
receiving recommendations relating to the follow-up of abnormal test results for prostate-specific antigen, thrombocytosis, and
iron-deficiency anemia. The Clinical Performance Feedback Intervention Theory (CP-FIT) was applied to the analysis using a
thematic approach.

Results: A total of 17 interviews and 3 focus groups (n=18) were completed. Participant themes were mapped to CP-FIT across
the constructs of context, recipient, and feedback variables. The key facilitatorsto use were alignment with workflow, recognized
need, the perceived importance of the clinical topic, and the GPs' perception that the recommendations were within their control.
Barriers to use included competing priorities, usability and complexity of the recommendations, and knowledge of the clinical
topic. There was consistency between consumer and practitioner perspectives, reporting language concerns associated with the
word cancer, the need for more patient-facing resources, and time constraints of the consultation to address patients’ worries.

Conclusions: There was arecognized need for the QI tool to support the diagnosis of cancer in primary care, but barriers were
identified that hindered the usability and actionability of the recommendationsin practice. In response, the tool has been refined
and is currently being evaluated as part of arandomized controlled trial. Successful and effective implementation of this QI tool
could support the detection of patients at risk of undiagnosed cancer in primary care and assist in preventing unnecessary delays.

(JMIR Form Res 2022;6(8):€39277) doi: 10.2196/39277
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Introduction
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Methods

The diagnosis of cancer in primary care is complex, owing to
the nonspecific nature of many presenting symptoms [1-3]. In
particular, symptoms of cancer are often consistent with more
common diagnoses [4-6]. This complexity can lead to delays
in diagnosis and multiple visits to the general practitioner (GP)
before cancer is considered [5], and significantly prolong the
primary care interval (from a patient’s first presentation to the
GP up to specialist referral) [7,8].

While the factors that influence delays in diagnosis are
multifaceted, a timely response to abnormal test results that
may herald an underlying cancer can improve patient outcomes
and reducetimeto diagnosis[9-12]. In primary care, delayscan
be due to missed opportunities to consider a cancer diagnosis
and arrange further investigations [13-15]. For example, over
one-third of patients with iron-deficiency anemia are not
investigated [16,17], and missed opportunities to investigate
for gastrointestinal cancersin the presence of so-called red flag
symptoms leads to delays [18]. While there is no population
screening program for prostate cancer in Australia, rates of
testing are high (close to 1.5 million prostate-specific antigen
[PSA] tests were ordered in 2017) [19,20]. Controversy and
confusion about PSA testing and changing guidelines, including
altered thresholdsfor what isabnormal, all contributeto variable
rates of follow-up in menwith raised PSA levels[21-23]. Missed
opportunities are also relevant in areas of new evidence [24].
Thrombocytosis has recently been identified as an important
predictor in primary care for several cancers, including lung
and colorectal, but many GPs may be unaware of this new
evidence [25-27].

A previous systematic review of computerized decision support
systems (CDSSs) to assist with the identification of patients at
risk of an undiagnosed cancer found that they have the potential
to minimize prolonged diagnostic intervals and reduce missed
opportunities to diagnose cancer [28]. Quality improvement
(QI) platforms involve a combination of interventions, which
can include aCDSS with audit and feedback [29]. Theevolution
intechnology allowsfor the use of the electronic medical record
(EMR) to develop quality measures and to facilitate QI-based
audit and feedback [30]. Practice population audit tools are
complementary to CDSSs, in which algorithms are linked to a
clinica knowledge base and produce patient-specific
guideline-based recommendations or promptsfor consideration
at the point of care (PoC) [24,31].

While the development of QI tools is promising, challenges
persist around implementation, especially when designed to
identify patients who may be at risk of an undiagnosed cancer
[28]. QI tools that are designed with continuous involvement
and input from the end users are more likely to be effectively
embedded in everyday practice [32]. This study explores the
usefulness and feasibility of a novel QI tool using algorithms
to identify inadequate follow-up of abnormal test results that
could beindicative of an undiagnosed cancer and prompt further
investigation.

https://formative.jmir.org/2022/8/€39277

Ethical Consider ations

Ethical approval was granted by the University of Melbourne
Human Research Ethics Committee and registered with the
Medicine and Dentistry Human Ethics Sub-Committee (Ethics
ID 1953614). Participation in the interviews and focus groups
were voluntary, and informed consent was obtained from all
study participants. Participants who completed an interview
received gift vouchers (AU $100) as a reimbursement for their
time.

Participants and Study Design

The development of the QI tool Future Health Today (FHT)
has been described elsewhere [33]. In summary, FHT consists
of two primary components. Thefirst, aPoC prompt, isaCDSS
that provides guideline-based recommendations and is visible
upon opening the patient's medical record (Multimedia
Appendix 1). The second component is aweb-based portal that
contains an audit and recall tool, allowing practice staff to
review the FHT recommendations at the practice population
level and take steps for recall (Multimedia Appendix 2).
Although FHT isdesigned to manage many different conditions,
this study focused on the cancer recommendations. FHT uses
EMR data to identify patients who may be at risk of an
undiagnosed cancer using the results of abnormal tests
(iron-deficiency anemia, raised PSA, and raised platel et counts)
and patient information (age, sex, and previous cancer
diagnoses). If no appropriate follow-up actionsfor these markers
areidentified, guideline-specific recommendationswill prompt
the GP to review relevant patient symptoms and guide further
investigation.

FHT was implemented in 12 primary care practices in
Melbourne, Australia as part of an optimization study prior to
acluster randomized controlled trial (RCT) [34]. GPs, general
practice nurses (GPNs), and practice managers (PMs) were
purposively sampled from 9 of the FHT pilot sites (3 sites did
not receive the complete set of cancer algorithms due to
limitations associated with pathology datain one EMR system).
The PSA and platelet recommendations were released in
December 2020, and the anemiarecommendationswerereleased
in March 2021. Participants had been using FHT with
recommendations for chronic kidney disease (CKD) for up to
3 months before the cancer agorithms were introduced.
Interviews were conducted from February to May 2021; if the
user had not seen the cancer recommendations via the PoC
prompt during a consultation, the recommendations were shown
using a demo of the tool over Zoom (Zoom Video
Communications).

Data Collection

Semistructured interviews were carried out with GPs, GPNSs,
and PMsto exploretheir perspectives on the cancer moduleand
recommendations for improving the tool. In addition, three
focus groups were conducted, onewith GPsand GPNs, and two
with consumers. The genera practice focus group explored the
audit tool and barriersto use. Consumer focus groups explored
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their perception of the cancer recommendations, barriers to
uptake, and current priorities.

Data Analysis

We analyzed all interviews and focus groups using NVivo
(version 12; QSR International). The transcripts were
independently coded by two reviewers (SC and BH) using an
inductive approach to identify themes in the data [35].
Discrepanciesin theinterpreted data were discussed by thetwo
coders until aconsensuswas met. For the general practice data,
we applied adeductive approach using the Clinical Performance
Feedback Intervention Theory (CP-FIT) [36]. A number of
frameworks were considered for this analysis. CP-FIT was
chosen as it incorporates and builds upon 30 pre-existing
theories and, unlike other frameworks, was developed
specifically for health care to explain factors that influence
feedback success. The theory posits that the feedback cycle

Chimaet d

(Figure 1) is affected by feedback variables (eg, display and
delivery), recipient variables (eg, knowledge of the clinical
topic), and context variables (eg, the implementation process)
[36]. It describes mechanisms such as compatibility and
complexity, which explain how the variables influence the
feedback cycle, and resulting clinical performance. In the
context of FHT, guideline-based recommendations are
communicated to GPsand GPNs. CP-FIT outlinesthe stepsthat
the user moves through: algorithms are applied to the EMR
(data collection and analysis); recommendations are delivered
to GPs and GPNs (feedback); and the recommendation is
received (interaction), interpreted (perception), and interrogated
(verification). If thereis acceptance of the recommendation, the
user responds to the recommendation (intention and behavior),
and ultimately, this leads to changes in patient care (clinical
performance improvement) [36].

Figure 1. The Clinical Performance Feedback Intervention Theory feedback cycle.
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We conducted 14 interviews with participants from 6 genera
practice clinics. As not all participants had experienced the
cancer recommendationsin practice, follow-up interviewswere
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scheduled with 3 GPs (for atotal of 17 interviews). Interviews
ranged from 18 to 40 minutes. A total of 8 participants took
part in the general practice focus group, of whom 4 had
participated inindividua interviews. Therewere 10 participants
in the consumer focus groups. Participant characteristics are
presented in Table 1.
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Table 1. Characteristics of the participants and method of data collection
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Interview participants, n (%)

Focus group participants, n (%)

Role
General practitioner 9(64)
Practice nurse 4(29)
Practice manager 1(7)
Consumer 0(0)
Gender
Female 11(79)
Mae 3(21)
Rurality of practice®
Metro 7 (50)
Regional/rural/remote 7 (50)

6(33)
2(11)
0(0)
10 (56)

9 (50)
9 (50)

6 (75)
2 (35)

8General practice interviews and focus groups only.

CP-FIT

We mapped practice staff perspectivesto CP-FIT. Theresulting
themes could be mapped across the three constructs: context,
feedback, and recipient variables.

Context Variables

Organization and Team Char acteristics: Workflow and
Competing Priorities

Most participants reported using the CDSS either before or after
the consultation; only 1 GP reported using it exclusively during
the consultation. Opening the patient’'s file prior to the
consultation aligned with the use of FHT, where participants
could read, verify, or address the recommendation and, if
needed, prepare and print off patient resources or investigation
request forms.

In some ways | organise routine care for a
consultation before | see the patient, because | won't
remember once they've come in and told me all the
medicines they need and those kinds of things. [GP2]

All practice staff reported competing priorities and an already
busy schedule asabarrier to usefor all components of the FHT
tool.

| haven't had a lot of time to actually play around
with the cohort and implement bringing people in.
[PM1]

That was coupled with the priorities of the patient as a barrier
to being able to address the recommendations during the
consultation.

If time allows, I'll deal with it. It won’t be the first
thing because when the patient comes in, they're
coming in because they want to comein. [GP8]

While most GPs felt that the recommendations were feasible,
some discussed their limited ability to control the consultation
and guide the patient to the issues raised by FHT because the
patient comesin with their own agenda. Thiswas also discussed
in the context of being able to manage the promptsin asingle

https://formative.jmir.org/2022/8/€39277

consultation because some recommendations may require long
time-intensive conversations to address the patient’s questions
and potential worries.

But cancer’sa hugething - it was much easier to say,
by the way, the kidney - this is bad therefore we
should do this. Whereasthe cancer oneis much more
nebulous and much more challenging and scary.
[GP1]

For GPswho had seen the cancer recommendationsin practice,
half considered delegating some responsibility to either GPNs
or medical students. Thiswas driven by their ability to conduct
longer consultations and focus on one specific issue raised by
FHT.

Their [ GPN] ability to engage patients at a level and
to quickly put them at ease, | think is quite
extraordinary [GP8]

Patient Population: Clinical Appropriateness and Choice
Alignment

Participants were able to determine when the recommendation
was not clinically appropriate for their patient. However, the
balance of perceived risk (eg, patient distress or risks associated
with further investigation) when deciding to investigate for
cancer based on the platel et recommendation was raised by two
GPs. This may be indicative of a knowledge gap on the
association between raised platelets and undiagnosed cancer
(see Recipient Variables section).

If you'regoing to do a CT of somebody’s chest, you're

clearly exposing themto radiation, what’ sthe positive

likelihood that you're going to find something if

you're using platelets as a cancer marker? [GP2]
Participantsfrequently framed their reflectionson FHT through
the lens of their patient population. Some participants saw
barriers to actioning the recommendations associated with the
patient’s health literacy, language skills, health complexity, and
common anxieties associated with the word cancer. Othersfelt
that their cohort of patients were well-prepared and responsive
to recommendations from the GP.
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Our patients are highly health literate. They're very
interested in their health. They really are prepared
to do something about it. We're very lucky. [GP6]

Implementation Process: Cost, Training, and Support

While the interviews focused primarily on the cancer module,
there were themes around the implementation of the QI tool
more broadly, which affected the uptake of the cancer
recommendations. For all users, the perceived cost of the CDSS
inrelation to timewaslow. Overall, it was reported to be subtle
and nondisruptive to the consultation, while the time and
resource cost associated with using the audit tool was high and
often described as a barrier to use.

| think really useful. It's all sitting behind in there if

you want. It gives you options of having a quick |ook.

It gives you options of re-skilling and it gives you the

option of educating the patient aswell. [GP3]
More than half of the participants reported perceived technical
issues, which highlighted areas where more training was needed.
For example, to access the audit tool, users needed training on
theregistration process and errorsthey may encounter from this
process not being completed properly.

| haven't managed to get my head around exactly
how it works [audit tool], so I’ m only using the front
[CDSS which pops up on the patient. [GP2]

Feedback Variables

Goal: Importance, Controllability, and Relevance

The themes of importance, relevance, and perceived
controllability were present in al participant interviews. The
benefits of the intervention were visible to most recipients, and
there was a recognized need for the recommendations, which
included helpful reminders, reassurance, keeping up with
changing guidelines, and ensuring timely action. Therewasalso
arecognized need for decision support toolsin general.

So, | would be using these tools for re-educating me
and ensuring I’'m doing best practice because I'm
getting older now and things change. [ GP3]

However, exposure to the recommendations in practice
highlighted a shift in priorities. Despite the recognized need for
the recommendations, addressing the recommendation became
lessimportant and |lessrelevant, asthe GPs did not have enough
information (see next section) or because of competing priorities.

Feedback Display: Usability and Framing

Significant barriers were identified relating to usability. This
was due in part to the clarity, length, and language used in the
recommendations, which required too much time to processin
the time available. The way the recommendations were
presented impacted the GP's ability or desire to engage with
the recommendations and indicated a need to modify how we
presented the information. Participants reported that the
recommendations could be made more concise or were missing
essential information (eg, appropriate next steps). Further, it
was indicated that the wording of the platelet recommendation
was too prescriptive, and therefore, the function of the

https://formative.jmir.org/2022/8/€39277
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recommendation did not allow for the GP to exercise their
clinical judgement.

In terms of the increased platelets, that's helpful.
What it is though, it's a bit diffuse in terms of why.
Most people are saying, what's the relationship with
thrombocytosis. What cancers does that show, for
instance? [GP8]

Feedback Delivery: Active Ddlivery, Frequency, and
Function

The importance of active delivery was demonstrated in GPs
primarily using the CDSS and not using the audit tool (ie,
prompts are sent to the users as part of the CDSS, but the audit
tool required participantsto take stepsto obtain theinformation).

It's not asiif it's just not even there and you're never
going to seeit. When it comes up like that, you know,
it might be worthwhile having a look at this and see
what's there. It will be a good thing. [PN2]

Participants spoke of prompt fatigue in relation to other
(non-FHT) prompts or reminders. Participants contrasted these
systems with FHT, reporting that they did not find FHT to be
an obstruction or an irritant, rather that it had a good balance
of appearing when needed, drawing attention but not demanding
it, and allowing for action or inaction as the clinician decides.

| do likejust it’'sa subtle - it’s not in your face that's
coming up all the time as a reminder, because we' ve
got so many flashes. [GP3]

The GP's perception of the function of the recommendations
wasto support themin providing quality care. Most talked about
the recommendations as being hel pful and beneficial given how
much they need to be thinking about, and often framed it isa
suggestion or reminder, indicating that they seeit asasupportive
rather than a correction or judgement.

I think just to be reminded that a rai sed platel et count
is associated with cancer is a very good thing and |
think a lot of GPs wouldn't be aware of it. [GP6]

Recipient Variables

Health Professional Characteristics: The Role and the
Knowledge and Skillsin the Clinical Topic

Therewasadifferencein uptake of the CDSS and the audit tool
by clinical role. Most GPs reported using the CDSS regularly,
but only 1 GP reported accessing the audit tool. In comparison,
all GPNs had used the audit tool in some capacity where they
felt it aligned with their role in the facilitation of patients for
recall. However, they did not consider it part of their role to
address the cancer recommendations in the PoC. For GPNSs,
there was a lack of ownership around the content of the
recommendations; most stated that the responsibility of doing
something about an abnormal test result that a GP had ordered
fell solely on the GP. This was an interesting finding,
considering the suggestions by some GPs that they would
delegate the responsibility of some recommendationsto GPNs
or medical students (see Context Variables section).
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I might do the recalls, | might call people in but in
the end, GPs need to be accountable for their work
and not me. [PN1]

In general, the attitude toward the cancer recommendationswas
positive both before and after use. Most GPs felt confident
acting on theiron-deficiency anemiaand PSA recommendations.
However, they identified the need for more education to act on
the platelet recommendation given that it comesfrom relatively
new evidence. Some GPs felt they did not have adequate
knowledge and skillson theclinical topic, whichinfluenced the
credibility of these recommendations and the user’strust in the
tool.

| gather from Future Health Today | should be
actively looking for occult cancersin this group. But
| need — | need a bit more education about it. [GP1]

Consumer Per spectives

The consumer focus groups elicited key themes around language
and innate concerns associated with the words cancer and
abnormal. These themes aligned with those identified in the

Chimaet d

general practice interviews and focus group. Consumers
expressed concerns about the short time frame of most
consultations coupled with their need to discuss and understand
the issues raised by the GP or GPN. There was a consensus
around the need for talored patient resources to ad
communication in the consultation and to give patients the
ability to digest and review the information in their own time.

The Feedback Cycle: Which Variables | nfluence
Implementation and How?

The themes identified as part of this qualitative study can be
mapped onto the CP-FIT feedback cycle [36]. Further, the
framework analysis allows for the identification of the
underlying mechanisms, which providesinformation asto why
and how the platform does, or does not, work as an effective
feedback loop. Asillustrated in Figure 2, the key components
of the feedback cycle where participants were getting stuck is
the interaction and verification stages. These findings provide
an explanation for how FHT for cancer diagnosis in primary
care can be improved and guides appropriate action in refining
thetool.

Figure2. How CP-FIT explainsthe effectiveness of the Future Health Today intervention. CP-FIT: Clinical Performance Feedback I ntervention Theory.
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Discussion

Principal Findings

In this optimization study, participants reported that FHT was
easy to use and nondisruptive to the consultation. The cancer
recommendations were seen to meet a need that participants
recognized and, for most, did not require a change to their
consultation style and workflow. However, with repeated
exposure to FHT, participants highlighted the complexity that
stemmed from the way the cancer recommendations were
communicated to users. There was a need to improve the
usability and clarity of the recommendations as well as to
providewaysfor the GPto verify the recommendations. Further,
there were barriers when applying the recommendations in
practice relating to patient worry, patient communication, and
the patient group that the GP saw most often.

We aso found that many of the concerns raised by the GP
mirrored those raised by consumers. One of the most important
although not surprising findings is the importance of language
and communication. Both consumers and the GP expressed a
need for tailored patient resources to explain why they had
recommended further tests and concerns about the time
constraints of consultations to address the patient’s worry. The
utility of the QI tool for cancer diagnosisreliesin the ability to
communicate all necessary information accurately, effectively,
and concisely in a format that ensures brevity but
comprehensiveness at the PoC [37].

By applying CP-FIT asaframework, we were abletoillustrate
the differences when comparing those who were shown the
cancer recommendations at the time of interviewing (ie, a
researcher-led simulation) to those who had experience with
the recommendations in practice, including those who were
reinterviewed after extended exposure. Although the sample
sizewassmall, it highlighted in theinitial conceptua interviews
(when asked to provide immediate feedback on the
recommendations) the most prevalent and recurrent themes sat
within the goal feedback variable at the start of the CP-FIT
feedback cycle (ie, importance, relevance, and controllability).
Because these variables were met, the response was
overwhelmingly positive (there was both acceptance and
intention, and the mechanisms indicated actionability and a
relative advantage to the way they currently approached these
processes). However, once the users had repeated exposure to
the recommendations and the users began to move through the
feedback cycle (ie, from goa setting to interaction), new barriers
wereidentified (experiential feedback). Although all participants
reported competing priorities, this was partially alleviated by
ensuring the required time cost was low and the
recommendations were actively delivered. However, barriers
such as the user’s knowledge of the clinical topic, the usability
and clarity of the recommendations, and the need for training
and support led to many participants getting stuck at this point
in the feedback cycle.

Limitations

Given the complexities associated with the implementation of
QI tools, this study provided an opportunity to evaluate and
refine the QI tool for cancer diagnosis with end users. A novel

https://formative.jmir.org/2022/8/€39277
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framework was chosen to support the analysis[36]. Participants
were recruited from a range of practices, in both rural and
metropolitan areas, to ensure awide range of perspectives. There
were, however, significantly more women than men in our
sample. Whilethis study targeted GPs and GPNsto explorethe
clinical appropriateness of the tool and to refine the cancer
recommendations, we aim to capture a broader range of
perspectives from the primary care workforce in the RCT.

Due to the low frequency with which GPs were exposed to the
recommendations, some participants had not seen any cancer
recommendations at the time of interviewing and weretherefore
providing feedback on their expectations of using FHT in
practice rather than their actual experience, limiting the
generalizability to the usual workflow in the consultation. To
address this, we reinterviewed half of the GPs who had not
initially seen the recommendations, and this alowed for
comparisons of participants’ perception of the recommendations
before and after use. The iron-deficiency anemia
recommendation was released 3 months after the other
recommendations, potentially limiting the amount of feedback
on this prompt.

Thetiming and environment in which this study was conducted
isalso important. Thispilot and feasibility study was conducted
during the COV1D-19 pandemic, which caused alarge disruption
to the usual workflow of most primary care professionals. The
effects of the pandemic seen in primary care are numerous, with
an increase in telehealth appointments, a shift in health
perceptions and priorities, and the resulting staff turnover in
primary care [38]. We aim to explore how these ongoing
changes to usual practice have impacted the use of FHT in the
RCT.

Comparison With Prior Work

While QI toolsfor cancer diagnosisin primary care are posited
to improve the quality of care for patients, reduce practitioner
errors, and allow for efficiency in everyday practice, previous
studies have reported arange of barriersto implementation and
low acceptance in practice. Issues with CDSSs for cancer
include tools that are underused [39], too complex [40],
incompatible with the workflow [41], incompatible with GP
software [42], or do not align with practitioner practice [43].
The results of this study align with the findings of a previous
systematic review [28]. The ability to verify the
recommendations by understanding the research underpinning
the recommendation was not being met as part of FHT [28].
For the diagnosis of cancer, embedding tools in the workflow
is often a key barrier [39]; however, the limited disruption
caused by thetool and thetiming of the prompt meant that FHT
aligned with most participants workflow.

The use of aresearcher-led simulation in the earlier interviews
aligns with previous research that shows that simulations are
not able to replicate the stress, workflow, and competing
priorities of a usual busy general practice [44]. Nevertheless,
they showed a recognized and potentially unmet need around
the follow-up of abnormal test results that could be due to an
underlying cancer. The later interviews indicated that the
perceived usefulness did not trandate to optimal usability, and
refinements were necessary to address these barriers before
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testing the efficacy in alarge RCT [45]. In particular, changes
were made to the language, phrasing, length, and clarity of the
recommendations; tailored resources were created to address
knowledge gaps; and custom resources were created to address
patient communication barriers.

Thereareimplicationsfor further development of thistool. FHT
has been developed for use across multiple disease types. The
cancer module was implemented in practices after participants

Chimaet d

behavior change and improvement in clinical care but highlights
that there is no one size fits all in the development and
messaging of recommendations across disease types. Further
work on how to develop, modify, embed, and prioritize these
recommendations for use in primary care is needed, especially
as the number of conditions within FHT is expanded.

Conclusions
QI interventions are difficult to implement. Thisstudy highlights

had used FHT for CKD. While the tool and its functionality
remained constant, the recommendations for CKD showed
progression through the feedback cycle (this may be due, in
part, to familiarity with CKD guidelines). However, this
indicates that the technology has the potential for effective

the benefit of optimization and refinement before testing the
efficacy and clinical utility in alarge cluster RCT. Successful
implementation of this QI tool could be used asasupport system
to detect patients at risk of an undiagnosed cancer in primary
care and assist in reducing diagnostic delays.

Acknowledgments
The authors would like to acknowledge the contributions of the Future Health Today (FHT) project team and investigators. We
would also like to acknowledge the time and commitment of all consumer focus group participants.

This project was supported by the Australian Government’s Medical Research Future Fund Rapid Applied Research Trandation
program in conjunction with the Melbourne Academic Centre for Health. FHT is also supported by the CanTest Collaborative
(funded by Cancer Research UK C8640/A23385) of which JE is an associate director. JE is supported by a National Health and
Medical Research Council investigator grant (APP1195302). SC is supported by the Joan Alice Duncan PhD Scholarship.

Conflictsof Interest
None declared.

Multimedia Appendix 1

An example of the decision support tool, with arecommendation for a patient with raised platelets.
[PNG File, 3 KB-Multimedia Appendix 1]

Multimedia Appendix 2

An example of the audit tool, with recommendations for patients with iron-deficiency anemia.
[PNG File, 159 KB-Multimedia Appendix 2]

References

1. AdtinM, Griffin T, Neal R, Rose P, Hamilton W. The diagnostic value of symptoms for colorectal cancer in primary care;
asystematic review. Br JGen Pract 2011 May;61(586):231-e243 [FREE Full text] [doi: 10.3399/bjgp11X572427] [Medline:
21619747]

2. Lyratzopoulos G, Wardle J, Rubin G. Rethinking diagnostic delay in cancer: how difficult isthe diagnosis? BMJ 2014 Dec
09;349:97400 [ FREE Full text] [doi: 10.1136/bmj.g7400] [Medline: 25491791]

3. Emery JD. Thechallenges of early diagnosisof cancer in general practice. Med J Aust 2015 Nov 16;203(10):391-393. [doi:
10.5694/mjal5.00527] [Medline: 26561897]

4.  Cooke G, Vaenti L, Glasziou P, Britt H. Common general practice presentations and publication frequency. Aust Fam
Physician 2013;42(1-2):65-68 [FREE Full text] [Medline: 23529466]

5. Lacey K, Bishop J, Cross H, Chondros P, Lyratzopoulos G, Emery J. Presentations to general practice before a cancer
diagnosisin Victoria: across-sectional survey. Med JAust 2016 Jul 18;205(2):66-71. [doi: 10.5694/mjal15.01169] [Medline;
27456447)

6. Hofseth L, Hebert J, Chanda A, Chen H, Love B, PenaM, et a. Early-onset colorectal cancer: initial clues and current
views. Nat Rev Gastroenterol Hepatol 2020 Jun;17(6):352-364. [doi: 10.1038/s41575-019-0253-4] [Medline: 32086499]

7. BeginR,Emery J, Bollard R, Falborg A, Jensen H, Weller D, et a. Rural-urban disparitiesin timeto diagnosisand treatment
for colorectal and breast cancer. Cancer Epidemiol Biomarkers Prev 2018 Sep;27(9):1036-1046. [doi:
10.1158/1055-9965.EPI-18-0210] [Medline: 29987098]

8.  RoundT, Steed L, Shankleman J, Bourke L, Risi L. Primary care delays in diagnosing cancer: what is causing them and
what can we do about them? JR Soc Med 2013 Nov;106(11):437-440 [ FREE Full text] [doi: 10.1177/0141076813504744]
[Medline: 24108536]

https:/formative.,jmir.org/2022/8/€39277 JMIR Form Res 2022 | vol. 6 | iss. 8| €39277 | p. 8

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v6i8e39277_app1.png&filename=970bb82b472e2d1c768facc48a0e65e1.png
https://jmir.org/api/download?alt_name=formative_v6i8e39277_app1.png&filename=970bb82b472e2d1c768facc48a0e65e1.png
https://jmir.org/api/download?alt_name=formative_v6i8e39277_app2.png&filename=952a0a8627ef9e911969d2b61a726d3d.png
https://jmir.org/api/download?alt_name=formative_v6i8e39277_app2.png&filename=952a0a8627ef9e911969d2b61a726d3d.png
https://bjgp.org/cgi/pmidlookup?view=long&pmid=21619747
http://dx.doi.org/10.3399/bjgp11X572427
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21619747&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=25491791
http://dx.doi.org/10.1136/bmj.g7400
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25491791&dopt=Abstract
http://dx.doi.org/10.5694/mja15.00527
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26561897&dopt=Abstract
http://www.racgp.org.au/afp/2013/januaryfebruary/common-general-practice-presentations/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23529466&dopt=Abstract
http://dx.doi.org/10.5694/mja15.01169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27456447&dopt=Abstract
http://dx.doi.org/10.1038/s41575-019-0253-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32086499&dopt=Abstract
http://dx.doi.org/10.1158/1055-9965.EPI-18-0210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29987098&dopt=Abstract
http://europepmc.org/abstract/MED/24108536
http://dx.doi.org/10.1177/0141076813504744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24108536&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Chimaet al

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

DanforthK, Smith A, Loo R, Jacobsen S, Mittman B, Kanter M. Electronic clinical surveillanceto improve outpatient care:
diverse applications within an integrated delivery system. EGEM S (Wash DC) 2014;2(1):1056 [FREE Full text] [doi:
10.13063/2327-9214.1056] [Medline: 25848588]

Murphy DR, Laxmisan A, Reis BA, Thomas EJ, Esquivel A, Forjuoh SN, et a. Electronic health record-based triggers to
detect potential delaysin cancer diagnosis. BMJQual Saf 2014 Jan;23(1):8-16. [doi: 10.1136/bmjgs-2013-001874] [Medline:
23873756]

Murphy D, Wu L, Thomas E, Forjuoh S, Meyer A, Singh H. Electronic trigger-based intervention to reduce delaysin
diagnostic evaluation for cancer: acluster randomized controlled trial. J Clin Oncol 2015 Nov 01;33(31):3560-3567 [FREE
Full text] [doi: 10.1200/JC0.2015.61.1301] [Medline: 26304875]

Neal RD, Tharmanathan P, France B, Din NU, Cotton S, Fallon-Ferguson J, et a. Isincreased timeto diagnosis and treatment
in symptomatic cancer associated with poorer outcomes? Systematic review. Br JCancer 2015 Mar 31;112 Suppl 1:592-107
[FREE Full text] [doi: 10.1038/bjc.2015.48] [Medline: 25734382]

Singh H, Schiff GD, Graber ML, Onakpoya |, Thompson MJ. The global burden of diagnostic errorsin primary care. BMJ
Qual Saf 2017 Jun;26(6):484-494 [FREE Full text] [doi: 10.1136/bmjgs-2016-005401] [Medline: 27530239]

Singh H, Giardina TD, Meyer AND, Forjuoh SN, Reis MD, Thomas EJ. Types and origins of diagnostic errorsin primary
care settings. JAMA Intern Med 2013 Mar 25;173(6):418-425 [FREE Full text] [doi: 10.1001/jamainternmed.2013.2777)
[Medline: 23440149]

Bastani R, Yabroff K, Myers R, Glenn B. Interventions to improve follow-up of abnormal findings in cancer screening.
Cancer 2004 Sep 01;101(5 Suppl):1188-1200. [doi: 10.1002/cncr.20506] [Medline: 15316914

Yates J, Logan E, Stewart R. Iron deficiency anaemiain general practice: clinical outcomes over three years and factors
influencing diagnostic investigations. Postgrad Med J 2004 Jul;80(945):405-410 [FREE Full text] [doi:
10.1136/pgm;j.2003.015677] [Medline: 15254305]

Logan E, Yates J, Stewart R, Fielding K, Kendrick D. Investigation and management of iron deficiency anaemiain general
practice: acluster randomised controlled trial of asimple management prompt. Postgrad Med J 2002 Sep; 78(923):533-537
[EREE Full text] [doi: 10.1136/pm;j.78.923.533] [Medline: 12357013]

Singh H, Daci K, Petersen LA, Collins C, Petersen NJ, ShethiaA, et al. Missed opportunitiesto initiate endoscopic evaluation
for colorecta cancer diagnosis. Am JGastroenterol 2009 Oct;104(10):2543-2554 [FREE Full text] [doi: 10.1038/8)9.2009.324]
[Medline: 19550418]

Lew J, Feletto E, Wade S, CaruanaM, Kang Y, Nickson C, et al. Benefits, harms and cost-effectiveness of cancer screening
in Australia: an overview of modelling estimates. Public Health Res Pract 2019 Jul 31;29(2):29121913. [doi:
10.17061/phrp2921913] [Medline: 31384886]

CalopedosR, Bang A, Baade P, Yu X, Ruthven S, Patel M, et al. Patterns of prostate-specific antigen testing by remoteness
of residence and socio-economic status: an Australian popul ation-based study. Aust J Rural Health 2019 Jun;27(3):216-223.
[doi: 10.1111/8jr.12504] [Medline: 31070837]

Zeliadt S, Hoffman R, Etzioni R, Ginger VAT, Lin D. What happens after an elevated PSA test: the experience of 13,591
veterans. J Gen Intern Med 2010 Nov;25(11):1205-1210 [FREE Full text] [doi: 10.1007/s11606-010-1468-9] [Medline:
20697965]

Hoffman RM, Blume P, Gilliland F. Prostate-specific antigen testing practices and outcomes. J Gen Intern Med 1998
Feb;13(2):106-110 [FREE Full text] [doi: 10.1046/].1525-1497.1998.00026.x] [Medline: 9502370]

McFall SL, Smith DW. Lack of follow-up of prostate-specific antigen test results. Public Health Rep 2009;124(5):718-725.
[doi: 10.1177/003335490912400514] [Medline: 19753950]

Sutton R, Pincock D, Baumgart D, Sadowski D, Fedorak R, Kroeker K. An overview of clinical decision support systems:
benefits, risks, and strategiesfor success. NPJDigit Med 2020;3:17. [doi: 10.1038/s41746-020-0221-y] [Medline: 32047862]
Bailey SER, Ukoumunne OC, Shephard E, Hamilton W. How useful is thrombocytosis in predicting an underlying cancer
in primary care?asystematic review. Fam Pract 2017 Feb;34(1):4-10. [doi: 10.1093/fampra/cmw100] [Medline: 27681942]
Bailey S, Ukoumunne O, Shephard E, Hamilton W. Clinical relevance of thrombocytosis in primary care: a prospective
cohort study of cancer incidence using English electronic medical records and cancer registry data. Br J Gen Pract 2017
Jun;67(659):e405-e413 [FREE Full text] [doi: 10.3399/bjgp17X691109] [Medline: 28533199]

Hamilton W. The CAPER studies: five case-control studies aimed at identifying and quantifying the risk of cancer in
symptomatic primary care patients. Br J Cancer 2009 Dec 03;101 Suppl 2:S80-S86 [FREE Full text] [doi:
10.1038/g].bjc.6605396] [Medline: 19956169]

Chima S, Reece J, Milley K, Milton S, Mclntosh J, Emery J. Decision support tools to improve cancer diagnostic decision
making in primary care: a systematic review. Br J Gen Pract 2019 Dec;69(689):e809-e818 [FREE Full text] [doi:
10.3399/bjgp19X 706745] [Medline: 31740460]

Ivers N, Jamtvedt G, Flottorp S, Young J, Odgaard-Jensen J, French S, et al. Audit and feedback: effects on professional
practice and healthcare outcomes. Cochrane Database Syst Rev 2012 Jun 13(6):CD000259. [doi:
10.1002/14651858.CD000259.pub3] [Medline: 22696318]

https:/formative.,jmir.org/2022/8/€39277 JMIR Form Res 2022 | vol. 6 | iss. 8| €39277 | p. 9

(page number not for citation purposes)


http://europepmc.org/abstract/MED/25848588
http://dx.doi.org/10.13063/2327-9214.1056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25848588&dopt=Abstract
http://dx.doi.org/10.1136/bmjqs-2013-001874
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23873756&dopt=Abstract
http://europepmc.org/abstract/MED/26304875
http://europepmc.org/abstract/MED/26304875
http://dx.doi.org/10.1200/JCO.2015.61.1301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26304875&dopt=Abstract
http://europepmc.org/abstract/MED/25734382
http://dx.doi.org/10.1038/bjc.2015.48
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25734382&dopt=Abstract
http://qualitysafety.bmj.com/lookup/pmidlookup?view=long&pmid=27530239
http://dx.doi.org/10.1136/bmjqs-2016-005401
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27530239&dopt=Abstract
http://europepmc.org/abstract/MED/23440149
http://dx.doi.org/10.1001/jamainternmed.2013.2777
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23440149&dopt=Abstract
http://dx.doi.org/10.1002/cncr.20506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15316914&dopt=Abstract
https://pmj.bmj.com/lookup/pmidlookup?view=long&pmid=15254305
http://dx.doi.org/10.1136/pgmj.2003.015677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15254305&dopt=Abstract
https://pmj.bmj.com/lookup/pmidlookup?view=long&pmid=12357013
http://dx.doi.org/10.1136/pmj.78.923.533
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12357013&dopt=Abstract
http://europepmc.org/abstract/MED/19550418
http://dx.doi.org/10.1038/ajg.2009.324
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19550418&dopt=Abstract
http://dx.doi.org/10.17061/phrp2921913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31384886&dopt=Abstract
http://dx.doi.org/10.1111/ajr.12504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31070837&dopt=Abstract
http://europepmc.org/abstract/MED/20697965
http://dx.doi.org/10.1007/s11606-010-1468-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20697965&dopt=Abstract
https://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=1998&volume=13&issue=2&spage=106
http://dx.doi.org/10.1046/j.1525-1497.1998.00026.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9502370&dopt=Abstract
http://dx.doi.org/10.1177/003335490912400514
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19753950&dopt=Abstract
http://dx.doi.org/10.1038/s41746-020-0221-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32047862&dopt=Abstract
http://dx.doi.org/10.1093/fampra/cmw100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27681942&dopt=Abstract
https://bjgp.org/cgi/pmidlookup?view=long&pmid=28533199
http://dx.doi.org/10.3399/bjgp17X691109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28533199&dopt=Abstract
http://europepmc.org/abstract/MED/19956169
http://dx.doi.org/10.1038/sj.bjc.6605396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19956169&dopt=Abstract
https://bjgp.org/cgi/pmidlookup?view=long&pmid=31740460
http://dx.doi.org/10.3399/bjgp19X706745
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31740460&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD000259.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22696318&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Chimaet al

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

Tang P, Ralston M, Arrigotti M, Qureshi L, Graham J. Comparison of methodologies for calculating quality measures
based on administrative data versus clinical datafrom an electronic health record system: implications for performance
measures. JAm Med Inform Assoc 2007;14(1):10-15 [FREE Full text] [doi: 10.1197/jamia.M2198] [Medline: 17068349]
Garg A, Adhikari N, McDonald H, Rosas-Arellano M, Devereaux P, Beyene J, et a. Effects of computerized clinical
decision support systems on practitioner performance and patient outcomes: a systematic review. JAMA 2005 Mar
09;293(10):1223-1238. [doi: 10.1001/jama.293.10.1223] [Medline: 15755945]

Foy R, Skrypak M, Alderson S, Ivers NM, Mclnerney B, Stoddart J, et al. Revitalising audit and feedback to improve
patient care. BMJ 2020 Feb 27;368:m213 [FREE Full text] [doi: 10.1136/bmj.m213] [Medline: 32107249]

Hunter B, Biezen R, Alexander K, Lumsden N, Hallinan C, Wood A, et al. Future Health Today: codesign of an electronic
chronic disease quality improvement tool for usein general practice using a service design approach. BMJ Open 2020 Dec
18;10(12):€040228 [FREE Full text] [doi: 10.1136/bmjopen-2020-040228] [Medline: 33371024]

Campbell NC, Murray E, Darbyshire J, Emery J, Farmer A, GriffithsF, et al. Designing and eval uating complex interventions
to improve health care. BMJ 2007 Mar 03;334(7591):455-459 [FREE Full text] [doi: 10.1136/bmj.39108.379965.BE]
[Medline: 17332585]

Thomas DR. A general inductive approach for qualitative data analysis. ResearchGate. 2003. URL : https://www.
researchgate.net/publication/228620846 A_General_Inductive Approach_for Qualitative Data Analysis [accessed
2022-07-20]

Brown B, Gude W, Blakeman T, van der Veer SN, Ivers N, Francis J, et al. Clinical Performance Feedback Intervention
Theory (CP-FIT): anew theory for designing, implementing, and evaluating feedback in health care based on a systematic
review and meta-synthesis of qualitative research. Implement Sci 2019 Apr 26;14(1):40 [FREE Full text] [doi:
10.1186/s13012-019-0883-5] [Medline: 31027495]

Richesson R, Staes C, Douthit B, Thoureen T, Hatch D, Kawamoto K, et al. M easuring implementation feasibility of clinical
decision support alertsfor clinical practice recommendations. JAm Med Inform Assoc 2020 Apr 01;27(4):514-521 [FREE
Full text] [doi: 10.1093/jamia/ocz225] [Medline: 32027357)

Jackson C. Living with COVID-19 in 2022: the impact of the pandemic on Australian general practice. Med J Aust 2022
May 16;216(9):442-444. [doi: 10.5694/mja2.51512] [Medline: 35490376]

Rubin G, Walter F, Emery J, Hamilton W, Hoare Z, Howse J, et a. Electronic clinical decision support tool for assessing
stomach symptomsin primary care (ECASS): afeasibility study. BMJ Open 2021 Mar 18;11(3):e041795 [FREE Full text]
[doi: 10.1136/bmjopen-2020-041795] [Medline: 33737422]

JwaM, Skinner P, Coker A, Shaw L, Campbell M, Thompson J. Implementing referral guidelines: lessons from a negative
outcome cluster randomised factorial trial in general practice. BMC Fam Pract 2006 Nov 02;7:65 [FREE Full text] [doi:
10.1186/1471-2296-7-65] [Medline: 17078894]

Meyer AND, Murphy DR, Singh H. Communicating findings of delayed diagnostic evaluation to primary care providers.
JAm Board Fam Med 2016;29(4):469-473 [ FREE Full text] [doi: 10.3122/jabfm.2016.04.150363] [Medline: 27390378]
DikomitisL, Green T, Macleod U. Embedding electronic decision-support tools for suspected cancer in primary care: a
qualitative study of GPs' experiences. Prim Health Care Res Dev 2015 Nov;16(6):548-555. [doi:
10.1017/S1463423615000109] [Medline: 25731758]

Chiang P, Glance D, Walker J, Walter F, Emery J. Implementing a QCancer risk tool into general practice consultations:
an exploratory study using simulated consultations with Australian general practitioners. Br J Cancer 2015 Mar 31;112
Suppl 1:S77-S83 [FREE Full text] [doi: 10.1038/bjc.2015.46] [Medline: 25734392]

Kostopoulou O, Porat T, Corrigan D, Mahmoud S, Delaney B. Diagnostic accuracy of GPswhen using an early-intervention
decision support system: a high-fidelity simulation. Br J Gen Pract 2017 Mar;67(656):€201-e208 [FREE Full text] [doi:
10.3399/bjgp16X688417] [Medline: 28137782]

Van de Velde S, Kunnamo I, Roshanov P, Kortteisto T, Aertgeerts B, Vandvik B, GUIDES expert panel. The GUIDES
checklist: development of atool to improve the successful use of guideline-based computerised clinical decision support.
Implement Sci 2018 Jun 25;13(1):86 [FREE Full text] [doi: 10.1186/s13012-018-0772-3] [Medline: 29941007]

Abbreviations

CDSS: computerized decision support system

CKD: chronic kidney disease

CP-FIT: Clinical Performance Feedback Intervention Theory
EMR: electronic medical record

FHT: Future Health Today

GP: general practitioner

GPN: general practice nurse

PM: practice manager

PoC: point of care

PSA: prostate-specific antigen

https:/formative.,jmir.org/2022/8/€39277 JMIR Form Res 2022 | vol. 6 | iss. 8| €39277 | p. 10

(page number not for citation purposes)


http://europepmc.org/abstract/MED/17068349
http://dx.doi.org/10.1197/jamia.M2198
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17068349&dopt=Abstract
http://dx.doi.org/10.1001/jama.293.10.1223
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15755945&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=32107249
http://dx.doi.org/10.1136/bmj.m213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32107249&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=33371024
http://dx.doi.org/10.1136/bmjopen-2020-040228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33371024&dopt=Abstract
http://europepmc.org/abstract/MED/17332585
http://dx.doi.org/10.1136/bmj.39108.379965.BE
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17332585&dopt=Abstract
https://www.researchgate.net/publication/228620846_A_General_Inductive_Approach_for_Qualitative_Data_Analysis
https://www.researchgate.net/publication/228620846_A_General_Inductive_Approach_for_Qualitative_Data_Analysis
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-019-0883-5
http://dx.doi.org/10.1186/s13012-019-0883-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31027495&dopt=Abstract
http://europepmc.org/abstract/MED/32027357
http://europepmc.org/abstract/MED/32027357
http://dx.doi.org/10.1093/jamia/ocz225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32027357&dopt=Abstract
http://dx.doi.org/10.5694/mja2.51512
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35490376&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=33737422
http://dx.doi.org/10.1136/bmjopen-2020-041795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33737422&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/1471-2296-7-65
http://dx.doi.org/10.1186/1471-2296-7-65
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17078894&dopt=Abstract
http://www.jabfm.org/cgi/pmidlookup?view=long&pmid=27390378
http://dx.doi.org/10.3122/jabfm.2016.04.150363
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27390378&dopt=Abstract
http://dx.doi.org/10.1017/S1463423615000109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25731758&dopt=Abstract
http://europepmc.org/abstract/MED/25734392
http://dx.doi.org/10.1038/bjc.2015.46
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25734392&dopt=Abstract
https://bjgp.org/cgi/pmidlookup?view=long&pmid=28137782
http://dx.doi.org/10.3399/bjgp16X688417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28137782&dopt=Abstract
https://implementationscience.biomedcentral.com/articles/10.1186/s13012-018-0772-3
http://dx.doi.org/10.1186/s13012-018-0772-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29941007&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Chimaet al

Ql: quality improvement
RCT: randomized controlled tria

Edited by A Mavragani; submitted 12.05.22; peer-reviewed by B Cranfield, S Ellis; comments to author 27.06.22; revised version
received 07.07.22; accepted 07.07.22; published 04.08.22

Please cite as.

Chima S Martinez-Gutierrez J, Hunter B, Manski-Nankervis JA, Emery J

Optimization of a Quality Improvement Tool for Cancer Diagnosisin Primary Care: Qualitative Sudy
JMIR Form Res 2022;6(8):€39277

URL: https://formative.jmir.org/2022/8/€39277

doi: 10.2196/39277

PMID:

©Sophie Chima, Javiera Martinez-Gutierrez, Barbara Hunter, Jo-Anne Manski-Nankervis, Jon Emery. Originally published in
JMIR Formative Research (https://formativejmir.org), 04.08.2022. Thisis 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 IMIR Formative Research, is properly
cited. The complete bibliographic information, a link to the origina publication on https://formativejmir.org, as well as this
copyright and license information must be included.

https:/formative.,jmir.org/2022/8/€39277 JMIR Form Res 2022 | vol. 6 | iss. 8| €39277 | p. 11
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2022/8/e39277
http://dx.doi.org/10.2196/39277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

