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Abstract
Background  Early identification and treatment of chronic disease is associated with better clinical outcomes, 
lower costs, and reduced hospitalisation. Primary care is ideally placed to identify patients at risk of, or in the early 
stages of, chronic disease and to implement prevention and early intervention measures. This paper evaluates the 
implementation of a technological intervention called Future Health Today that integrates with general practice EMRs 
to (1) identify patients at-risk of, or with undiagnosed or untreated, chronic kidney disease (CKD), and (2) provide 
guideline concordant recommendations for patient care. The evaluation aimed to identify the barriers and facilitators 
to successful implementation.

Methods  Future Health Today was implemented in 12 general practices in Victoria, Australia. Fifty-two interviews 
with 30 practice staff were undertaken between July 2020 and April 2021. Practice characteristics were collected 
directly from practices via survey. Data were analysed using inductive and deductive qualitative analysis strategies, 
using Clinical Performance - Feedback Intervention Theory (CP-FIT) for theoretical guidance.

Results  Future Health Today was acceptable, user friendly and useful to general practice staff, and supported 
clinical performance improvement in the identification and management of chronic kidney disease. CP-FIT variables 
supporting use of FHT included the simplicity of design and delivery of actionable feedback via FHT, good fit within 
existing workflow, strong engagement with practices and positive attitudes toward FHT. Context variables provided 
the main barriers to use and were largely situated in the external context of practices (including pressures arising from 
the COVID-19 pandemic) and technical glitches impacting installation and early use. Participants primarily utilised the 
point of care prompt rather than the patient management dashboard due to its continued presence, and immediacy 
and relevance of the recommendations on the prompt, suggesting mechanisms of compatibility, complexity, 
actionability and credibility influenced use. Most practices continued using FHT after the evaluation phase was 
complete.
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Background
Chronic disease affects 47% of the Australia population 
and accounts for 52% of all hospitalisations [1]. Primary 
care is ideally placed to identify patients at-risk or in the 
early stages of chronic disease and to implement pre-
vention and early intervention measures that improve 
clinical outcomes and reduce hospital admissions [2]. 
For example, timely treatment of chronic kidney disease 
(CKD), which affects almost a million Australians and is 
associated with 17% of all hospitalisations [3], can reduce 
deterioration of kidney function by up to 50%, which 
in turn reduces the likelihood that patients will prog-
ress to end-stage CKD and require kidney replacement 
therapy [4]. However, studies show that primary care is 
missing opportunities to detect and treat chronic dis-
ease. Khanam et al. [2] found that only 20% of primary 
care patients with laboratory evidence of stage-3 kidney 
disease had kidney disease documented in their medical 
record and only 25% were monitored in line with the rec-
ommendations from Kidney Health Australia (i.e., annual 
monitoring of blood pressure, urine albumin-to-creati-
nine ratio, estimated glomerular filtration rate and serum 
lipids).

Evidence suggests that technological interventions 
that include audit, feedback, and decision support func-
tions can improve the identification and management of 
chronic disease in primary care [5–9]. Key barriers to 
successful implementation include poor fit with existing 
workflow, limitations in clinical applicability to patients 
with multimorbidity and overly simplistic systems [10]. 

Future Health Today (FHT) is a co-designed techno-
logical intervention that aims to identify primary care 
patients at risk of, or with undiagnosed or untreated 
chronic disease, and provide practitioners with guide-
line concordant recommendations for patient care [11]. 
The FHT software is integrated with the electronic medi-
cal record (EMR) of the primary care practice and uses 
sophisticated algorithms to read EMR data and identify 
patients with indicators of chronic disease or disease risk. 
At this time, FHT has been programmed to integrate 
with three commonly used Australian EMR software sys-
tems (Medical Director [12], Best Practice [13] or Zed-
Med [14]).

In 2019 a prototype of FHT was piloted in two gen-
eral practices to test its functionality and feasibility [15]. 
In 2020, FHT was implemented in 12 general practices 
across Victoria, with the intention of optimising the tool 

and implementation processes. The implementation was 
evaluated to identify the barriers and facilitators to suc-
cessfully integrating FHT in these practices using the 
Clinical Performance  - Feedback Intervention Theory 
(CP-FIT; 16). The CP-FIT framework draws together 
numerous analytical frameworks to examine the effec-
tiveness of tools designed to improve clinical feedback 
and provides a realist lens through which to under-
stand implementation in real-world situations. In this 
report, we describe how implementation of FHT in prac-
tices using three different EMR platforms was analysed 
and improved using the CP-FIT framework. Although 
FHT was expanded towards the end of the intervention 
period to include other chronic conditions such as can-
cer [16] and cardiovascular disease, this paper focuses 
on the implementation as it relates to the first suite 
of recommendations implemented in FHT: the CKD 
recommendations.

Methods
We undertook a qualitative evaluation of the implemen-
tation of FHT in 12 primary care practices in Victoria, 
Australia, underpinned by an action research philosophy 
[17–19] focused on continuous improvement. Data anal-
ysis was undertaken throughout the project to inform 
ongoing improvements in the implementation and tech-
nology, and participants had the opportunity to reflect 
on adjustments made as a direct result of their feedback 
[20–23]. The study received ethics approval from the 
Human Research Ethics Committee at the University of 
Melbourne (ID:1953614).

The intervention
FHT software extracts data from a general practice’s 
EMR each night and processes the data using evidence-
based algorithms to identify patients who may ben-
efit from implementation of guidelines for diagnosis or 
management of a target condition. The results are made 
available to general practice staff through a point-of-care 
(POC) prompt and web-based ‘dashboard’. Supplemen-
tary file 1 provides screenshots of the tool. The POC pro-
vides an individualised prompt when a patient EMR file is 
opened by a staff member who has permission to access 
patient information. FHT appears as a small box on the 
user’s screen with recommendations for patient care. 
Each recommendation links to the relevant guidelines 

Conclusions  This study demonstrates that FHT is a useful and acceptable software platform that provides direct 
support to general practice in identifying and managing patients with CKD. Further research is underway to explore 
the effectiveness of FHT, and to expand the conditions on the platform.

Keywords  Chronic disease, Chronic kidney disease, Cardiovascular, General practice, Primary care, Patient care, Health 
technology
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and resources (including consumer resources). Users can 
close or minimise the POC box.

The dashboard requires users to login to a practice-
specific, password protected web address. Once opened, 
the dashboard lists patients who meet criteria for fol-
low-up and records whether they are being managed 
according to the FHT recommendations. It provides edu-
cational videos and documents and links to peak-body 
web-hosted clinical guidelines and consumer resources. 
No patient information is sent outside the practice. FHT 
sends an automatic nightly summary report to the FHT 
team providing an aggregate count of patients identified 
by each algorithm. This is used for evaluation purposes 
and to ensure that the algorithms are running correctly 
in practices.

FHT was installed with CKD algorithms and recom-
mendations (see Table 1) in 12 general practices between 
May and September 2020. After installation, practices 
were encouraged to use FHT, with the request that at 
least one general practitioner (GP) and general practice 
nurse (GPN) engage with the platform. Each practice was 
offered online live training sessions on how to use FHT.

Participants and setting
A purposive sample of six general practices in metropoli-
tan Melbourne and six in rural/regional Victoria (N = 12) 
were recruited through VicREN, the University of Mel-
bourne’s practice-based research and education network 
[24, 25] via newsletter advertisements and direct email 
and phone contact. Practices were eligible to participate 
if they used Medical Director [12], Best Practice [13] or 
ZedMed [14] EMR software. Twenty-one eligible prac-
tices expressed initial interest in the project. Twelve prac-
tices were selected from this group, ensuring even spread 
across metropolitan and regional locations. The 12 prac-
tices were treated as separate sites for implementation 
however two practices were owned by a single entity, 
shared staff across both sites and shared an EMR data-
base, and were regarded as a single site for analytic pur-
poses. Practices were remunerated for their participation 
in the project and individuals participating in interviews 
were provided with vouchers.

Each practice nominated a staff member to be a FHT 
champion. Champions undertook software training, a 
practice assessment survey and were asked to partici-
pate in two interviews. Champions identified staff who 
were interested in participating in an interview/focus 
group about FHT, with a target of three participants per 

Table 1  CKD recommendations
Recommendation Clinical Indicator
Kidney Health Check recommended (eGFR, 
ACR, BP).

Patients without a diagnosis of CKD and
  • who have one or more risk factors and
  • without a kidney health check

Possible diagnosis of CKD: confirmatory test-
ing recommended.

Patients without a diagnosis of CKD and
  • who have an abnormal eGFR or ACR test result

Pathology test consistent with CKD - review 
and code diagnosis.

Patients without a diagnosis of CKD and
  • who have an abnormal eGFR or ACR test result and
  • who have previous abnormal eGFR or ACR results that together with the current result indicates 
the patient has CKD

Consider Initiation of ACEI or ARB for CKD 
management

Patients with a CKD diagnosis and
  • who are not on an ACEI or ARB and
  • BP not at target and
  • who have clinical results that indicate the patient BP potentially should be managed on ACEI/ARB

Consider initiation of ACEI or ARB (note: BP in 
target).

Patients with a CKD diagnosis and
  • who are not on an ACEI or ARB and
  • BP at target and
  • who have Hypertension or High Risk of CVD

Consider Intensification of ACEI or ARB dosage 
or initiation of another agent. Other option: 
Elevated blood pressure despite treatment - 
consider review.

Patients with a CKD diagnosis and
  • who are already on an ACEI or ARB and
  • BP not at target

Consider Initiation of statin. Patients with a CKD diagnosis and
  • who are not on a Statin and
  • who have a high risk of CVD (a Framingham risk score of > 15% or are automatically at high risk)

Consider Intensification of Lipid-lowering 
Therapy.

Patients with a CKD diagnosis and
  • who are already on a Statin and
  • whose lipids (total cholesterol, LDL, TG) are not at target

Acronyms:

eGFR (Estimated Glomerular Filtration Rate); ACR (Albumin-to-creatinine ratio); BP (blood pressure); ACEI (Angiotensin converting enzyme inhibitors); ARB 
(angiotensin receptor blockers); CKD (chronic kidney disease); CVD (cardiovascular disease); LDL (Low density lipoprotein); TG (Triglyceride)
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practice. This target was selected based on the average 
size of practices and anticipated response rates of prac-
tice staff, but was flexible to ensure that sufficient diver-
sity and conceptual depth [26] was achieved.

Data collection
Practice champions completed a practice assessment sur-
vey capturing practice characteristics (including number 
of patients, practice staff, full-time and part-time employ-
ees; staff demographics; and previous research and qual-
ity improvement activities). Semi-structured interviews 
informed by CP-FIT (see Supplementary file 2 for inter-
view guide) were conducted by BH and SC. Interviews 
were conducted via phone and audio-recorded. It was 
intended that interviews would take place one month(T1) 
and two months after installation(T2) and a focus group 
would be held three months after installation(T3). How-
ever, technical and COVID-19 related disruptions meant 
that T1 interviews occurred 2–6 months after installa-
tion, T2 interviews occurred 1–4 months after T1 inter-
views and focus groups were replaced with targeted 
interviews. T1 interviews assessed usability of FHT, 
including frequency of use, components used, complexity 
of tool, fit with usual workflow and requests for change 
to the platform. T2 explored the impact of using FHT on 
daily practice, including how it is used in consultations, 
integration across the organisation, perceived useful-
ness, impact on individual patient care, and requests for 
changes. T3 focused on use of specific components or 
recommendations displayed on the platform. The original 
study design also included 30 patient interviews which 

were ultimately abandoned due to pandemic-related 
recruitment complexities.

Analysis
Survey data were analysed using simple descriptive sta-
tistics. Interview recordings were transcribed by a pro-
fessional transcription company and then reviewed by a 
researcher (BH) prior to uploading data to NVIVO [27], 
where they were analysed by two researchers (BH&SC) 
using inductive and deductive analysis. Analysis was 
conducted iteratively over the course of the project, 
with interviews informing implementation and changes 
reviewed in subsequent interviews. CP-FIT [28] pro-
vided the analytic framework. CP-FIT was developed to 
identify the mechanisms underpinning an effective feed-
back intervention and can be used in a process evalua-
tion to identify barriers and facilitators to the successful 
implementation of an intervention (see Fig.  1). CP-FIT 
surmises that effective feedback is a cyclical process of 
goal setting, data collection and analysis, feedback deliv-
ery, recipient interaction, perception and acceptance of 
feedback, intention, behaviour, and clinical performance 
improvement. The effectiveness of feedback is reduced if 
any element in the cycle is disrupted.

FHT provided direct access to the feedback cycle 
through its clinical decision support (POC) and audit 
functionalities (dashboard). This evaluation explored 
the variables that influence how the feedback cycle is 
accessed including: context variables (comprising charac-
teristics of the team, organisation, patient population, co-
interventions, and the implementation process); recipient 

Fig. 1  Clinical performance feedback intervention theory (CP-FIT) [28]
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variables (comprising what participants bring with them 
regarding knowledge and attitudes and how they respond 
to the intervention); and feedback variables (comprising 
the intervention itself ).

Results
FHT champions were GPNs(n = 4), GPs(n = 3) and general 
practice managers (GPMs; n = 5). In total, 52 telephone 
interviews with 30 individuals were completed between 
July 2020 and April 2021: forty-six interviews had one 
participant, three interviews had two participants, and 
three interviews had three participants. Of the 30 indi-
viduals participating, seven participants took part in one 
interview, 18 participated in two interviews and five par-
ticipated in three interviews. Interviews ranged in dura-
tion from 15 to 30 min.

Table 2 provides an overview of the key characteristics 
of the participating practices. Number of patients regis-
tered with practices ranged from 12,059 to 91,781. The 
largest practice employed 46 staff, including 24 GPs and 
10 GPNs, while the smallest practice employed seven 
staff, including four GPs and no GPNs. Practice EMR 
operating systems included Medical Director(n = 5), Best 
Practice(n = 4) and ZedMed(n = 3). All practices had pre-
viously undertaken quality improvement activities and 
been involved in research or teaching activities with the 
University of Melbourne. One metropolitan practice and 
one regional practice had previously used an early proto-
type of FHT [15], and six had been involved in co-design 
[11]. Nine of the twelve practices elected to continue 
using FHT after the study ended.

Did FHT facilitate a ‘feedback cycle’?
Interviewees generally reported that FHT was clinically 
meaningful in their daily practice and was associated 
with beneficial clinical outcomes. Several interview-
ees noted the importance of a specific focus on CKD 
and appreciated prompts (Table  3, Quote 1), and noted 
the presence of the tool facilitated better patient care 
(Table  3, Quote 2). One participant suggested that the 
tool could assist with additional training and support 
for medical students and GP registrars (Table  3, Quote 
3). Participants reported outcomes related to the CKD 
module that suggest FHT facilitated movement through 
a feedback cycle and improved clinical performance, with 
outcomes including:

 	• Ordering tests they may otherwise not have ordered.
 	• Remind GPs of things they otherwise may forget 

(e.g., providing smoking cessation information).
 	• Improving record keeping in the patient record (e.g., 

correct diagnosis entered in the correct EMR field).

 	• Improving knowledge and awareness of CKD and 
applying that knowledge to future patients, including 
where FHT did not provide a prompt.

Feedback variables were most likely to enhance or impede 
use of FHT
Variables relating to the design and delivery of feedback 
via FHT had the greatest impact on use of the tool, act-
ing as both a facilitator and barrier (see Fig. 2). The way 
the information was displayed was critical (Step 3 of 
the feedback cycle) and determined whether partici-
pants remained engaged in the feedback cycle (Step 4 
of the feedback cycle). Despite the initial concerns of 
some GPMs and GPNs, the POC prompt was not con-
sidered annoying by most interviewees, rather they 
reported it being useful, unobtrusive, and easy to either 
engage with or ignore as required (Table  3, Quote 4). 
Participants indicated that the prompt was so unobtru-
sive they were concerned that they may start to ‘not see 
it’ over time. Users appreciated the placement and colour 
of the prompt (Table  3, Quote 5), with the minimised 
view of FHT considered to be useful to trigger atten-
tion (minimised green = no recommendation; minimised 
orange = active recommendation) and enhance usability. 
This POC prompt was used more frequently than the 
dashboard, as discussed further below (context variables).

Also important was the way the information was deliv-
ered, with the need for short and actionable recommen-
dations (Table 3, Quote 6) and the opportunity to delve 
further into guidelines or resources as required (Table 3, 
Quote 7). Recommendations for a specific action, writ-
ten in simple and clear language, were positively received 
and illustrated the importance of the participant feeling 
able to respond to the feedback (controllability). Recom-
mendations that involved a complex action and/or used 
non-specific language were less favourably received. For 
example, the recommendation for lipid lowering therapy 
(Table 1) was misinterpreted as relating only to the intro-
duction or optimisation of medications, rather than also 
applying to non-medicinal strategies.

A significant barrier identified in the early phase of 
implementation was the accuracy of the patient lists 
generated by the algorithms and the recommendations 
attached to the POC and dashboard (step 2 of the feed-
back cycle). On some occasions, feedback indicated that 
clinicians felt they had already addressed the recommen-
dation identified by FHT. This was the result of occa-
sional poor quality or missing data in the practice EMR 
and/or the way FHT filtered information. Irrespective 
of the source of the error, repeated interactions of this 
type were likely to reduce use of the tool (Table 3, Quote 
8). There was a clear reduction in use among clinicians 
who questioned the accuracy of the FHT output, with 
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one practice (RegPrac5) ceasing use of FHT altogether, 
despite education and further changes to the clarity of 
algorithms. However, more commonly, once users were 
satisfied that the lists and recommendations were accu-
rate, experiences with using FHT and beliefs about its 
actionability were very positive. One GP who stopped 
using FHT because of its inaccuracies later re-engaged 
with the updated version and found it to be a useful 
clinical support (Table 3, Quote 9) and facilitator to self-
reported improved clinical performance.

These feedback variables illustrated the interplay of 
mechanisms relating to the actionability, credibility and 
complexity in facilitating trust with clinicians, and the 
importance of honest engagement with end users (clini-
cians) to review data quality and improve the functioning 
of the tool.

Context variables created complex challenges
Context variables relating to organisational and team 
characteristics and the implementation process acted as 
both facilitators and barriers for use of FHT (see Fig. 3). 
However, use was negatively impacted by context vari-
ables related to the external environment (e.g., pan-
demic, pandemic vaccination readiness and installation 
of technology). Pandemic-related pressures delayed the 
commencement of the project and influenced practices’ 
emotional and cognitive space available for engagement 
with a new initiative. Staff absences/turnover (illness and 
resignations), multiple lockdowns, telehealth, reduced 
patient attendance, implementation of COVID-19 test-
ing, and preparedness for vaccinations reduced the time 
and resources available to implement FHT.

Despite this, each practice engaged with FHT, both in 
the initial installation phase and throughout the imple-
mentation period. Some installations went smoothly, 
however there were challenges associated with the instal-
lation of FHT across the different sites and operating 
systems, including: insufficient IT support in the prac-
tice; practice-based virus protection software block-
ing FHT; auto-updaters not updating FHT algorithms; 
POC box disappearing; practice system updates causing 
glitches with FHT; algorithms not reading EMR cor-
rectly or quirks in EMR systems impacting algorithm 
runs; practices requiring POC to be installed on each 
machine rather than on a single network server; issues 
with dashboard functionality and display (e.g., data filter-
ing and exporting issues); and problems with passwords 
(i.e., reset every three months; difficulty resetting pass-
words). These issues were related to the practice-specific 
environments, not the EMR operating system utilised. 
One practice also believed that FHT negatively affected 
the upload ability of their central processing unit (CPU) 
and subsequently decommissioned FHT. However, after 
an investigation by the technical support team and IT 

provider could not identify any issues with the CPU, the 
practice reinstalled FHT. The responsiveness of the FHT 
team to issues raised in practices increased engagement 
and enhanced a feeling of shared ownership of FHT.

Whilst these challenges interfered with practices’ 
ability to interact with FHT (Steps 3&4 of the feedback 
cycle), once the technical challenges had been addressed 
use of the POC function became routine in most prac-
tices (Table 2). Most practices utilised the POC prompt 
only (Table 3, Quote 10), and 10 practices indicated that 
not all staff used FHT, either due to lack of access (e.g., 
FHT not installed on their computer in the practice or 
computer used to remotely access the practice network) 
or lack of interest (e.g., ignoring or closing the POC 
prompt when it appears). GPs frequently used only the 
POC and GPNs reported using it to complete care plans. 
It was used both in, and in preparation for, consultations.

In contrast, dashboard use was limited, typically shortly 
after FHT was installed and then rarely used again unless 
prompted by the FHT team. GPNs and GPMs were the 
most likely to use the dashboard and the level of use 
depended on both time and GPs engagement in proactive 
recall and management of patients. Those who accessed 
the dashboard did so to explore its capability (Table  3, 
Quote 11), but encountered both technological block-
ers (e.g., refining and filtering functionality not working 
as expected; export output omitting criteria or providing 
too much information) and organisational blockers (e.g., 
difficulties in accessing staff to work with them on recall 
activities; lack of time for recall activities).

Those who used FHT most extensively actively com-
menced use within the first month post-installation, 
whilst those who used it least had a longer time-lag 
between installation and first use. Delays in first use 
resulted from lack of time, COVID-19 impacts on the 
practice and perceptions of the importance of the tool 
(i.e., not a high priority). The most common starting 
point for integrating FHT into a practice was for a small 
number of ‘key users’ to engage with the platform, usually 
the GPN and a GP. In one practice the GPM took primary 
responsibility for investigating the usefulness and func-
tionality of the platform, before including GPs and GPNs.

Interviewees reported that using the POC occurred 
naturally within the workflow of daily practice. Staff 
interacted with the POC when it appeared on their 
screen, either by acknowledging and acting on the rec-
ommendation, acknowledging and not acting on the rec-
ommendation, actively minimising or closing the box, 
or ignoring it completely. The main challenge to acting 
on the FHT recommendations was lack of time or com-
peting patient concerns (Table  3, Quotes 12&13). In 
contrast, the time and effort required to move through 
multiple steps to access the dashboard was a disincen-
tive for most participants. The cognitive effort associated 
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Component Quote Participant
1 Feedback cycle 

– performance 
improvement

“I still think like a Future Health person now; that’s what’s really changed… like I keep thinking oh 
what’s their renal function, have you done their - you know it’s amazing. I love it. …I’m a total convert.”

MetroPrac6_
GP1_F

2 Feedback cycle – 
goal setting

“…the more routine care and planning, it just gets lost in the acute medicine, which is why I’m inter-
ested in FHT…Oh, it goes beyond useful. I think not only is it useful, I think it should be mandatory. It’s 
like – it’s the equivalent of the warnings that we get when we are prescribing.”

RegPrac4_
GP1_M

3 Feedback cycle – 
goal setting

“I do quite a lot of medical student teaching and we did think just over the past few weeks that it 
would be really useful for the medical students to look at Future Health Today prompts and to speak 
to the patient specifically about these prompts so that that would be a - it wouldn’t be the nitty-gritty 
of the consultation. It would be half an hour or so that the patient would be able to spend thinking 
about a particular problem or a particular issue that was coming up.”

RegPrac2_
GP2_F

4 Feedback variable 
– display

On some days, I may really skip it and some days I just check it for every single patient. MetroPrac3_
GP2_F

5 Feedback variable 
- display

“I like that it’s just on the side and prompts if it’s a different colour to tell me to review. I do like just it’s 
a subtle -it’s not in your face that’s coming up all the time as a reminder, because we’ve got so many 
flashes.”

MetroPrac6_
GP3_F

6 Feedback variable 
– display

“…the shorter it is, the more likely people are to read them, for sure.” RegPrac4_
GP1_M

7 Feedback variable 
– delivery

“…I think the front story should be short and smart but I think you should be able to click on the back 
story and be able to get some evidence or guidelines.”

RegPrac2_
GP2_F

8 Feedback variable 
– accuracy

So, it can’t always read data, so sometimes it gives you suggestions that are not relevant and that 
obviously takes time to look and go, no, I have done that and therefore that’s annoying. When it’s told 
me something I’ve not thought about … that’s good. But when it tells you things you’ve already done, 
that’s quite irritating and you’re less likely to notice it the next time.

RegPrac2_
GP2_F

9 Feedback cycle 
– performance 
improvement

“Basically I love it and it means that I reduce dosage and things. I just use it in a clinical sense, I think it’s 
fantastic. It makes me look at drug doses, it makes me discuss it with the patients, it probably means I 
prescribe more statins than I have before, I think it’s really changed my behaviour. I’ve been more ag-
gressive with my blood pressure lowering. I just think it’s made me [a] better doctor really.”

MetroPrac6_
GP1_F

10 Context variable 
- reminders
Feedback variable 
- goal

“I thought that the whole point of the Future Health Today was a point of care thing that just came up 
to remind me of some of the things they should be doing.”

RegPrac1_
GP2_F

11 Context variable 
– teamwork

“I’ve been looking at the dashboard to try to – I’ve been basically building different cohorts, that once I 
get the okay from people we will start recalling.”

MetroPrac1_
GPN_F

12 Context variable 
– workflow

Bottom right-hand corner of the screen, hit on that and have a quick look and often you can deal with 
it -probably three quarters of the patients you can deal with it straight away. There’re a few others that 
it’s got an enormous amount of detail and invites another session with the patient.

MetroPrac5_
GP1_M

13 Context variable – 
conflicting priorities

… it’s simple, it’s not complicated. You don’t really have to think about it, you just have to open up the 
thing and do what it tells you to do. All you need is 30 s, but you know what it’s like when you’re busy, 
30 s seems like a big impost.

MetroPrac2_
GP1_M

14 Recipient variables – 
knowledge etc.
Context variable 
- workflow

“… the one came up recently was new. I think, my golly – so I actually had to look up the guidelines 
and I thought that was too awkward because it was disruptive in the practice. I thought, oh, this 
sounds a little bit like it’s not appropriate and I really was taken aback… Having that popping up … 
took me offside because it was new. I thought, mm. Because FHT … was meant to prompt but not to 
interfere with the thought processes too much so you could delay it, defer it.”

MetroPrac3_
GP1_M

15 Recipient variables – 
knowledge etc.
Context variable 
- workflow

there was another thing on it that I didn’t understand; this patient could be eligible for the (project). I 
didn’t know what that was and I haven’t time to look it up. So I thought, oh, that’s annoying because I 
don’t know why that is there.”

RegPrac2_
GP2_F

n/a Feedback variable – 
accuracy, evidence 
base
Recipient variable 
– knowledge

“This is just data, and this is what might indicate such and such and this is what you might do about 
it. It’s like spoon feeding, but in one way it’s supporting their decisions. Otherwise, you need to run an 
educational module separate to that to say if this prompt comes up, you need to watch this YouTube 
video that’s educational about it. That type of idea. Do you need more information? Do you under-
stand what this means? If not, click here and it will load a link to a browser or whatever.”

MetroPrac3_
GP1_M

n/a Recipient variable 
– knowledge

when asked if they would act on the platelet recommendation: “Well, it’ll – in my case I’d probably just 
shelve it and then I’d go through and work out what I would do. I had the same discussion last night 
talking about the importance of journal searching and supporting information gathering.”

MetroPrac3_
GP1_M

Table 3  CP-FIT Themes and associated quotes
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with remembering/finding the web address and login was 
not counterbalanced by the usefulness of the information 
provided on the dashboard and was perceived to add lit-
tle value to current practice.

External context variables had the most significant 
impact on practices’ capacity to engage with FHT, with 
mechanisms relating to the mismatch of resources driv-
ing a reduction in engagement. Compatibility of tools 
with workflow, workload and practice technical set-up 
acted as a barrier for some practices using FHT, however 
when mitigated by the credibility and lack of complexity 
of the tool, it acted to increase use of FHT.

Recipient variables influenced by time and exposure
Recipient variables (comprising what our participants 
bring with them regarding knowledge and attitudes and 

how they respond to the intervention) had a greater 
impact on participants sense of how well they were using 
FHT than was reflected in their actual use. When asked 
to describe use, it was clear participants were using it 
effectively and were not hitting significant barriers to use. 
In fact, it appears that despite the evolution of partici-
pant perspectives on FHT as they gained confidence in 
use and increased their clinical awareness of CKD, actual 
use was not largely impacted by recipient variables (see 
Fig.  4). If anything, curiosity to learn more about CKD 
and improve their clinical performance facilitated con-
tinued use, with lack of complexity and ease of actioning 
recommendations acting as mediating mechanisms. Par-
ticipants adjusted their perspective on the usability and 
usefulness of FHT over the study period. These changes 
were influenced by use of the platform itself, but also 

Fig. 2  Feedback variables influencing use of FHT

 

Component Quote Participant
n/a Feedback variable 

– accuracy
Context variable – 
workflow, competing 
priorities

“Seeing a prompt there, I go, oh, wow look at that, and then – say if it’s for CKD, I’d actually go through 
and make sure it was true. Make sure that is a real reading because as you know it doesn’t always tell 
you exactly what reality is. It might have been just a dehydration reading. Yeah, so – and then I think 
well, okay, park that. Put that in the list of things I’m going talk about in the file, so just make some 
notes. Then 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 come in.”

MetroPrac3_
GP1_M

Table 3  (continued) 
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related to the external contextual space in which par-
ticipants were situated (namely, the pandemic and its 
impacts on general practice). Interviews indicated that 
some staff had pre-conceived perceptions that using FHT 
would be complicated, difficult to use, and that there 
must be ‘more to it’, and hence felt they were not using 
FHT enough, despite using it appropriately. These per-
ceptions were exacerbated by the early technical prob-
lems. Lack of time spent exploring the platform, either 
due to competing priorities or a reluctance to engage, 
meant these pre-conceptions were not challenged. Some 
interviewees wondered if there was a ‘better way’ to use 
it, as they felt the way they were interacting with the 
platform was too simple. Practices who were part of the 
co-design team or whose staff members were part of the 
advisory group were more likely than other practices to 
persevere with FHT despite the initial problems.

Similarly, participant knowledge of clinical topics influ-
enced their use of FHT. Where a recommendation was 
too simple and general, use tended to be limited. Where a 
recommendation suggested something that the clinician 
did not have experience in or agree with, use tended to be 
limited (Table  3, Quotes 14&15). Where recommenda-
tions provided an easy-to-follow suggestion, with direct 
and accessible links to clinical guidelines and resources, 
use increased.

Discussion
The intention of this project was to test and improve FHT 
and its supporting implementation strategies, with a view 
to preparing FHT both for a randomised controlled trial 
and for large-scale implementation. This project demon-
strated that FHT has the potential to improve the iden-
tification and management of chronic disease, such as 
CKD, and improve clinical performance in general prac-
tice. Clinicians reported that they became more aware of 
CKD and were more likely to act in line with CKD clini-
cal guidelines after using FHT. Key co-design features of 
FHT [11], including the repeated delivery of guideline 
concordant recommendations underpinned by algo-
rithms drawing data from the EMR to ensure specificity 
to individual patients, enhanced clinician trust and con-
fidence in FHT.

Hak’s Maturity Staging Model [29] provides a frame-
work to understand readiness for implementation of 
software tools. Using this lens, the FHT tool is situated 
at Stage 3 of maturity (Design + Intelligence + Choice), 
having successfully navigated the co-design, build and 
use of the tool in a real-world setting. The simplicity of 
the functionality and display of information influenced 
use of the tool, with recommendations most likely to be 
acted on when presented in clear, unambiguous language 
and simple to enact. FHT did not require additional 

Fig. 3  Context variables influencing use of FHT
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implementation support or practice change to be used 
effectively. However, in keeping with Ivers’ 2012 [5] 
hypothesis, complex recommendations requiring inter-
pretation or further investigation and recommendations 
with more complex clinical action were associated with 
negative perceptions of FHT and increased the likelihood 
that clinicians would disengage. Whilst explicit links to 
relevant guidelines were provided, these also needed to 
be simple, familiar, and accessible to facilitate engage-
ment with and actioning of recommendations. With this 
in mind, and with the variability of practice structure, 
available time, and staff experience, more robust imple-
mentation strategies are required to support the further 
maturation of FHT to achieve Stage 4 (Design + Intel-
ligence + Choice + Implementation). Such strategies 
need to combine improvements in the technology itself, 
including improvements to the user interface and logic 
flow, with techniques to actively engage practice staff 
with the clinical decision support recommendations.

Strategies to support implementation aimed to tar-
get key areas identified in previous research, including 
increasing connection or ownership of the tool [30–33], 
supportive resourcing and incentivisation, providing 
active audit and feedback, and providing practice-specific 
flexibility in the intervention [34]. 

Engagement and ownership can normalise (and 
increase) use of a clinical decision support tool [35]. Our 
findings supported this, with practices who expressed a 
sense of connection or ‘ownership’ of FHT and had avail-
able time to prioritise the tool being more likely to use 
FHT more extensively throughout the implementation 
period and more likely to continue using post-study. 
Rapid transition from ‘activation of software’ to ‘active 
use of software’, the iterative change to FHT after feed-
back provided by clinicians and the capacity of staff to 
engage with FHT all influenced connection, ownership 
and engagement with the tool, despite the COVID-19 
pandemic further amplifying the challenging implemen-
tation environment in general practice [34]. 

Initially, in keeping with previous clinical decision sup-
port system implementation evaluations [30], we found 
technical barriers negatively impacted staff engage-
ment. However, once the technical issues were resolved, 
clinicians who used the POC prompt reported that it 
improved their practice. Specifically, the prompt and its 
attached recommendations were perceived to be com-
plementary to the practices’ existing workflow and were 
clinically meaningful. Whilst flexibility and adaptability 
have been identified as key factors in successful imple-
mentation of a new software [36, 37], this research indi-
cated that much of FHT’s success resulted from being 

Fig. 4  Recipient variables influencing use of FHT
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absorbed into existing workflows both within and in 
preparation for the consultation with the patient. It is 
interesting that both GPs and GPNs reported using FHT 
during consultations when previous research [38] has 
indicated that a clinical decision support tool used out-
side consultation was more likely to fit with general prac-
tice workflow and be perceived as useful.

A lack of compatibility with existing workflow, exac-
erbated by insufficient additional time and resources, 
resulted in the dashboard component of FHT being used 
less frequently, consistent with findings from Hespe [35], 
and in contrast to the conclusions of a systematic review 
by Chima [38]. The dashboard required additional action 
outside the usual workflow, with the need to access a 
specific URL and enter unique login. Language used to 
describe this component created associations with per-
formance monitoring, something less favourably received 
in this cohort of clinicians. Previous studies [5, 30] have 
encountered similar difficulties in encouraging clinicians 
to seek out a dashboard and have reflected that a ‘push’ 
strategy (where information is actively provided to cli-
nicians, including via a prompt) works more effectively 
than ‘pull’ strategy that attempts to lure them in using 
performance data. Whilst the intention was to develop 
FHT to provide benchmarking functionality to provide 
a lure for clinicians, technological challenges and prac-
tice reluctance has resulted in this component being 
removed.

These findings are being used to inform further devel-
opment of FHT, including development of guidelines for 
use of language and links to resources for any new FHT 
recommendations, implementation materials and sup-
port for practices at the point of onboarding, broader 
access within the practice upon installation (i.e., not 
restricting access to one or two machines in the practice) 
and ensuring that recommendations developed for FHT 
are relevant and actionable within general practice. Fur-
ther strategies to encourage future use of the dashboard 
included a rebrand as a ‘portal’ to resources and tools; 
adding a link from the POC; and refining login processes 
to use auto-login on a recognised machine.

Limitations
General practice is a high pressure, resource-poor envi-
ronment, in which new initiatives are difficult to imple-
ment. Although the practices were recruited to this 
project in late 2019, with an intended February 2020 
commencement, implementation coincided with the 
beginning of the COVID-19 pandemic in Australia and 
continued through the numerous lockdowns experienced 
across Victoria. Significant resources in each practice 
were deployed to address COVID-19 protocols and FHT 
was not a priority among the daily work tasks. Varia-
tions in the planned evaluation approach did not have a 

significant impact on the project, however it did result in 
an absence of patient voice from the project. The planned 
patient interviews were to have provided the patient 
perspective on how clinician use of the FHT tool sat 
within the consultation, any barriers or facilitators they 
perceived to the provision of care, and suggestions for 
improvement. Independent verification of clinical perfor-
mance improvement would enhance this evaluation and 
provide greater understanding of the potential of FHT to 
improve patient outcomes. Similarly, a further analysis of 
factors impacting implementation with a larger group of 
practices is required to determine if the observed effects 
are unique to early adopters or factors that can be flexibly 
adapted across a diversity of practices.

Future work
FHT is a clinical decision support platform that can 
provide accessible translation of clinical guidelines into 
individualised recommendations for patient care. Oppor-
tunities for future study include the expansion of FHT to 
cover different health conditions beyond chronic disease, 
and the expansion of the technology to capture and pres-
ent information in more interactive ways. Specific areas 
for attention include but are not limited to: review of 
the differences in the way the FHT coding works across 
EMR systems, including potential expansion to integrate 
with other EMR systems; in-depth analysis of usability 
and acceptability of the technology utilising frameworks 
designed to assess use of technology; examination of vol-
ume and prioritisation of clinical recommendations (i.e. 
is there a limit to how many different conditions can be 
captured and displayed to clinicians before they disen-
gage); and patient perspectives on the place of FHT in 
clinical consultations.

Conclusions
This evaluation aimed to examine the barriers and facili-
tators to implementing a new technological interven-
tion to improve chronic kidney disease management in 
primary care practice. It is challenging to implement a 
technological intervention in primary care, and more so 
in the early stages of the COVID-19 pandemic. Flexible 
work arrangements (including working from home and 
alternate workspaces), the rapid uptake of telehealth, 
and a change in the presenting profile of patients when 
pandemic wariness was at its highest contributed to this 
implementation being unexpectedly complex. Despite 
this, the evaluation identified that FHT can be imple-
mented successfully in general practice in Victoria. 
Changes were made to the software and implementa-
tion approach during and after this evaluation to increase 
accessibility and usability. Findings from this study 
have been used to inform a randomised controlled trial 
exploring the effectiveness of FHT in managing CKD and 
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identifying patients at-risk of cancer and will support 
future implementation in a broader range of practices 
and of a wider range of conditions, including type two 
diabetes, cardiovascular disease, and risk of undiagnosed 
cancer.
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