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Abstract 

Background Non-beneficial treatment affects a considerable proportion of older people in hospital, and some will 
choose to decline invasive treatments when they are approaching the end of their life. The Intervention for Appro-
priate Care and Treatment (InterACT) intervention was a 12-month stepped wedge randomised controlled trial 
with an embedded process evaluation in three hospitals in Brisbane, Australia. The aim was to increase appropri-
ate care and treatment decisions for older people at the end-of-life, through implementing a nudge intervention 
in the form of a prospective feedback loop. However, the trial results indicated that the expected practice change 
did not occur. The process evaluation aimed to assess implementation using the Consolidated Framework for Imple-
mentation Research, identify barriers and enablers to implementation and provide insights into the lack of effect 
of the InterACT intervention.

Methods Qualitative data collection involved 38 semi-structured interviews with participating clinicians, members 
of the executive advisory groups overseeing the intervention at a site level, clinical auditors, and project leads. Online 
interviews were conducted at two times: implementation onset and completion. Data were coded to the Consoli-
dated Framework for Implementation Research and deductively analysed.

Results Overall, clinicians felt the premise and clinical reasoning behind InterACT were strong and could improve 
patient management. However, several prominent barriers affected implementation. These related to the potency 
of the nudge intervention and its integration into routine clinical practice, clinician beliefs and perceived self-efficacy, 
and wider contextual factors at the health system level.

Conclusions An intervention designed to change clinical practice for patients at or near to end-of-life did not have 
the intended effect. Future interventions targeting this area of care should consider using multi-component strategies 
that address the identified barriers to implementation and clinician change of practice.

Trial registration Australia New Zealand Clinical Trial Registry (ANZCTR), ACTRN12619000675123p (approved 
06/05/2019).
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Strengths and limitations of this study

• Process evaluation embedded within a stepped 
wedge randomised controlled trial.

• Theory informed process evaluation framed by 
the Consolidated Framework for Implementation 
Research (CFIR).

• Qualitative data collected pre- and post-implementa-
tion from a range of stakeholders and clinical teams 
across the three intervention sites.

• COVID-19 may have impacted on recruitment of 
interviewees and time available to participate in 
interviews.

• Process evaluation specific to one state in Australia, 
which may have implications for transferability of 
findings to other contexts.

Background
Australia has an ageing population. Older people tend 
to experience age-related decline including chronic 
health conditions, multi-morbidity, polypharmacy, and 
increased levels of frailty which can lead to deteriora-
tion and hospitalisation. The current fall-back position 
for older people with frailty experiencing deterioration 
is hospitalisation. It is estimated that between 12 to 38% 
of hospitalised patients are provided with non-beneficial 
treatments while admitted to hospital at end-of-life [1, 2]. 
Many of these older people with frailty who are not rec-
ognised as being terminally ill by the health system.

The concept and boundaries of non-beneficial treat-
ment, or treatment that is ‘futile’, ‘potentially inappro-
priate’ or ‘disputed’ are contested [3, 4]. There is some 
consensus that it would include treatments that have 
a low chance of achieving a meaningful benefit for a 
patient in terms of quality and duration of life [4]. There 
are numerous reasons for providing potentially non-
beneficial treatments including failure to recognise these 
patients as terminally ill, failure to share the knowledge 
that these patients are near end of life with the patients 
themselves, patient and family wishes, clinician dis-
comfort with death and dying, clinician workload, per-
ceived legal obligations, and hospital and health system 
design and culture [5]. In a survey of 349 clinicians, 
91% reported providing futile care which led to evasive 
behaviours such as avoiding end-of-life discussions with 
a patient or a patient’s family [1]. An Australian multi-
centre retrospective cohort study (n=831 patients) indi-
cated that two key drivers of non-beneficial treatment 

were conflict within a family and conflict within the 
medical team [6]. Other research indicates the provision 
of non-beneficial treatment relates strongly to the clini-
cian’s experience, beliefs, and their understanding of the 
concept [1, 7–10]. This is supported by the fact that one 
third of all emergency calls in hospitals are for end-of-life 
issues, indicating that it is not until the last few hours or 
days of life that a patient is recognised as being terminally 
ill [11].

The financial costs of non-beneficial treatment are 
substantial. A 2016 study in three Australian hospi-
tals estimated non-beneficial bed days could cost the 
national health system AUD$153 million annually, 
which the authors considered a conservative estimate 
[12]. A recent economic analysis also indicated that up 
to 24% of overall health expenditure in some countries 
is attributable to patients in their last three years of 
life [13]. The provision of non-beneficial treatment can 
also be harmful to patients, providing potentially bur-
densome treatment and impacting quality of life. It can 
also cause moral distress to clinicians [14]. Due to the 
considerable impact on patients and their family, the 
economy, and the health care system, reducing non-
beneficial treatment is important.

A number of validated tools exist to identify health 
decline [15]. Two tools used to identify deterioration 
and mortality in the acute care setting are the Support-
ive and Palliative Care Indicators Tool (SPICT) [16] 
and Criteria for Screening and Triaging to Appropri-
ate aLternative Care (CriSTAL) [17]. The SPICT tool 
aims to identify patients with fluctuations in health 
status including indicators of health deterioration such 
as unplanned hospital admission and low muscle mass, 
and life-limiting illnesses such as cancer, dementia, and 
frailty to encourage the review of current care and plan-
ning for patient centred needs. The CriSTAL screening 
tool aims to identify end-of-life status of patients on 
hospital admission. CriSTAL includes seven chronic 
conditions, recent health service utilisation and acute 
decompensation parameters as predictors of death for 
older patients and frailty. With both the SPICT and 
CriSTAL clinical tools, patients receive a numerical 
score depending on how many of these indicators are 
present.

Nudge interventions have been identified as a strat-
egy that can prompt evidence-informed clinical deci-
sion making. A recent systematic review identified 
various approaches to nudging including presenting 
social benchmarks, providing decision aids, templates 
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to complete upon patient admission, audit and feed-
back, and modifying default choices [18]. This same 
review reported nudge interventions have been used 
to improve the delivery of health care and prompt the 
review of patient treatment plans, for example, changes 
to the rate of antibiotic prescribing through audit and 
feedback alerts where inappropriate prescribing may be 
present [18].

The Intervention for Appropriate Care and Treatment 
(InterACT) intervention
The InterACT intervention involved the implementation 
of a tailored nudge intervention in three large Austral-
ian hospitals in Brisbane. The intervention design was a 
multi-centre stepped wedge randomised controlled trial 
with an embedded process evaluation informed by the 
Consolidated Framework for Implementation Research 
(CFIR). The stepped-wedge design involves each site 
being monitored for a usual care phase, followed by 
implementation of the intervention and subsequent 
intervention phase. Sites switch over from usual care to 
intervention sequentially in an order that is randomised 
before trial commencement. The InterACT protocol [19] 
and outcome papers [20] are published elsewhere.

Patients aged 75 and over admitted under the care of 
a participating clinical team were screened bi-weekly 
(Monday and Thursday) by auditors using the gen-
eral indicators of the SPICT tool and the CriSTAL tool. 
Within the intervention phase, patients deemed at-risk 
of short-term death were reported via a two-fold notifi-
cation system. The first notification was a real-time alert, 
while the second notification was an audit report email 
sent to clinicians caring for at-risk patients at the end of 
each screening day. The first notification varied across 
the three hospitals: one hospital used a visual flag dis-
played on the ward electronic patient journey board; the 
other two hospitals used an alert that was attached to the 
patient’s electronic medical record or medical handover 
report. Clinical teams participating in the  intervention 
represented general medicine, cardiology, stroke, neu-
rosurgery, thoracic medicine, vascular and orthopaedics 
specialties. These teams had a consistent history of car-
ing for patients aged 75 and over and could tailor their 
response to the audit report to ensure it was relevant and 
appropriate to their clinical setting and patient demo-
graphic. It was anticipated that increased knowledge of 
patient risk would trigger a proactive response, such as 
reducing the time to a clinical review discussion, reduc-
ing time to document care review measures (for example, 
completing an acute resuscitation plan), discussion of 
the implications of the poor prognosis with the patient, 
or accelerating a palliative care referral. Within the trial, 
these three indicators – clinician led review, review of 

care directive measures, palliative care referrals – were 
measured as indicators of appropriate care at end-of-life. 
The published findings of these indicators show that the 
InterACT intervention did not achieve the intended goal 
of prompting clinicians as intended [20]. This process 
evaluation paper aims to provide an explanation for the 
observed findings that InterACT did not change clinical 
practice to improve appropriate care at end-of-life.

InterACT implementation process
The InterACT intervention included both core (fixed) 
and adaptable (flexible) components at the pre-imple-
mentation, implementation, and post-implementation 
phases (supplementary Table  1). The core components 
were the assembly of a site-specific executive advi-
sory group and hospital study team made up of a site 
lead, clinical auditors undertaking twice weekly audits 
of patient records, and the study research team. Adapt-
able components related to the tailoring of the alert 
once patients were identified as being at end-of-life, the 
specific clinical response, the number of participating 
clinical teams per hospital and the clinical specialities 
represented (Table S1). A logic model is in the supple-
mentary files (Table S2).

The executive advisory group assisted with awareness 
building, recruiting the clinical teams, developing the 
feedback loop, and advocating for the InterACT inter-
vention to clinicians where needed. The site coordinator 
or “champion” was expected to be a senior staff member 
(nurse or alternative) with a solid knowledge of each hos-
pital’s system. They also had a role in awareness building, 
supporting local context assessment and clinical team 
participation and tailoring the feedback response.

Clinical auditors at each site were senior registered 
nurses, employed by the hospital and allocated specifi-
cally to the trial to be trained in the use of screening tools 
and the intervention database. The intervention research 
team consisted of a group of clinical and context experts, 
analysts, an intervention coordinator and project man-
ager who were responsible for recruitment of partici-
pants and site study staff and conduct of the trial.

Aims
We present the process evaluation undertaken alongside 
the main effectiveness clinical trial to report how imple-
mentation progressed in each of the three hospitals and 
provide insights into why the intervention did not have 
the intended effect on clinical practice related to appro-
priate care at end-of-life.

The aims of the process evaluation were to:

1. Assess the implementation of InterACT through the 
lens of a commonly used implementation frame-
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work, the Consolidated Framework for Implementa-
tion Research (CFIR).

2. Identify contextual barriers and enablers of imple-
mentation within and across the three participating 
hospitals.

3. Provide insights into the lack of effect of the Inter-
ACT intervention on appropriate care at end-of-life.

Methods
The process evaluation was conducted using a descriptive 
qualitative approach, guided by CFIR. Hospital names 
are not reported and referred to as: Hospital X, Y and Z 
to avoid identification.

Consolidated Framework for Implementation Research 
(CFIR)
The CFIR framework comprises five constructs or 
domains that influence implementation processes and 
outcomes, namely: characteristics of the intervention; 
the individuals involved in implementation; the inner 
context; the outer context; the implementation process 
employed [21]. These five constructs framed the data col-
lection and analysis.

Process implementation data collection and analysis
Data for this process evaluation were collected via semi-
structured interviews with stakeholders at the par-
ticipating hospitals. These included clinical team leads, 
members of the Executive Advisory Group, the clinical 
champion/site lead for the intervention, auditors and 
research project team members who interacted directly 
with the hospital staff. Approximately 20-23 interviews 
across the three sites were expected to be conducted with 
the stakeholders listed above.

Interviewees were recruited via convenience purposive 
sampling by research project team members who had 
on-site contact with the hospital stakeholders. If inter-
viewees agreed to be involved in the process evaluation, 
written consent was obtained, and their details were for-
warded to qualitative researchers GH (PHD) and EB (MS) 
to schedule and conduct the interview. The interviewers 
were not involved in delivery of the trial or on-site imple-
mentation and therefore not known to interviewees. 
Interviews were completed at two time points: during 
the first stages of InterACT implementation (Novem-
ber 2020 to March 2021), and once the intervention was 
completed (June to July 2021). Interviewees who partici-
pated in the first round of interviews were re-contacted 
and invited to the second round of interviews. For inter-
viewees who were unable to be re-interviewed in the sec-
ond round, alternative team members and clinicians were 
nominated. Only the interviewees and interviewer were 
present at the time of interviews.

Interviews were in-depth and semi-structured with 
prompts informed by the CFIR constructs [21] (supple-
mentary S6). The interviews aimed to explore clinicians’ 
views on the InterACT intervention, how clinical teams 
used the feedback provided, and any barriers or enablers 
to the implementation process. Interviews were con-
ducted either over the phone and digitally audio recorded 
or using Zoom (Video Communications Inc.) with live 
audio transcription. One researcher (EB) coded the data 
from qualitative interviews to the CFIR framework in 
NVivo software (Release 1.0, Version 12, QSR Interna-
tional) and discussed the initial analysis with a second 
researcher (GH) to verify the coding. Data that did not 
map to the CFIR constructs was inductively analysed and 
cross-checked by two research members until agreement 
was achieved. Interview participants were not provided 
with a returned copy of their transcript for comment or 
correction, nor were they approached for feedback on the 
findings.

Results
In total, 20 pre- and 18 post-intervention interviews were 
conducted across the three hospitals (Table 1). Of the 18 
post-intervention interviews, 14 were repeat interviews. 
Hospital X had the largest number of interviews (n=16) 
compared to Hospital Y (n=10) and Hospital Z (n=12). 
Interviews were an average of 16.2 minutes (range 10.5-
26.8) in Hospital X, 13.5 minutes (range 3.4-18.5) in Hos-
pital Y and 17.1 minutes (range 11.1-27.1) in Hospital Z.

Findings
We begin by presenting each hospital as a case, detail-
ing findings related to the CFIR constructs, namely: 

Table 1 Overview of interviewee’s role and pre and post-
intervention interviews across hospitals

Clinical teams across hospitals include cardiology, stroke, general medicine, 
palliative care, respiratory, geriatrics, thoracic, orthopaedics and emergency

Preliminary 
Interviews (n=20)

Post intervention 
Interviews (n=18)

Hospital X
 Clinician 5 6

 Executive Advisory Group 1 0

 Auditors 2 2

Hospital Y
 Clinician 3 2

 Executive Advisory Group 2 1

 Auditors 1 1

Hospital Z
 Clinician 3 3

 Executive Advisory Group 1 3

 Auditors 2 0
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perceptions of the InterACT intervention; individual 
beliefs about care at end-of-life and motivation to change; 
contextual barriers influencing implementation; and the 
implementation process. Detailed mapping to CFIR is 
in supplementary tables S3, S4 and S5. We then summa-
rise the key process evaluation findings at an overall level 
(Table 1).

Hospital X
Hospital X clinical teams opted to tailor the InterACT 
intervention by the introduction of a visible orange flag 
next to the patient’s name if they were identified as ‘at 
risk’ following the first notification. The orange flag was 
displayed on the Wardview, an electronic patient jour-
ney board in each hospital ward. Auditing was completed 
using mostly paper-based records. This often meant that 
auditors were required to find physical notes on the hos-
pital ward which could require multiple visits and took 
longer overall to collect the required information.

The high visibility of the feedback loop was identified 
as a key component in activating a clinical response and 
served as a useful prompt to clinicians compared to the 
scheduled emails that were sent to clinical leads from the 
auditors.

“Every time that happens (presence of orange flag), I 
go, oh yes, I’m supposed to be doing this” [Clinician 
3]

Though clinicians felt the premise of InterACT was 
beneficial and aligned with their stance on non-benefi-
cial treatment, some felt they were already proficient at 
identifying patients at or near the end-of-life or ques-
tioned the over sensitivity of the SPICT screening tool. 
Other clinicians commented that seeing a high number 
of patients flagged was consistent with the demographic 
of patients presenting to the hospital.

Different clinicians reported differing experiences with 
identifying patients at or near end-of-life and initiating 
palliative care discussions. Some reported fears around 
ceasing treatment or taking a different approach as this 
could feel like they were failing their patients by not pro-
viding treatments and investigations.

“They’re (clinicians) fearful of any discussion and 
stopping something or not doing, I think they’re wor-
ried they’re going to get blamed or have their regis-
tration challenged or something” [Clinician 6]

Additionally, there were concerns that the practice 
change required for InterACT could create additional 
workload. This was problematic given the increased pres-
sure during the COVID-19 pandemic and the expecta-
tion to work harder and faster due to the increasingly 

constrained public health budget as well as the demand 
for services and the increasing costs of healthcare 
delivery.

“People are so busy and running around like head-
less chooks1 [chicken]. It’s not front of mind. I don’t 
think it’s going to be an easy process to get people to 
change the way they do things” [Clinician 3]

Although prior to InterACT implementation there 
were issues with governance, obtaining relevant agree-
ments and convening the Executive Advisory Group, 
there was good support from this higher level which 
facilitated confidence within clinical teams and assisted 
with implementation. The executive advisory group was 
seen to be well-functioning, although still experienced 
issues identifying and attending meetings at convenient 
times, resulting in members being unable to attend and 
contribute to the discussions.

“Critical (Executive Advisory Group) to the success 
of getting it (InterACT) up and going, because I think 
sometimes when you don’t have the support to facili-
tate and negotiate, things sometimes tend to derail” 
[Executive Advisory Group 1]

Initial awareness of InterACT amongst participating 
clinical teams was strong and well received following an 
education session from the research project team. How-
ever, the COVID-19 pandemic resulted in an 8-week 
delay between clinical team recruitment and trial com-
mencement, resulting in some loss of momentum. Cli-
nicians felt that having a face-to-face refresher meeting 
could re-engage clinical teams, ensure awareness was 
ongoing and prevent project fatigue. Meetings over 
Microsoft Teams were considered challenging with mini-
mal engagement and contributions from attendees. As an 
alternative to a refresher meeting, one clinician suggested 
that having an onsite InterACT project officer could 
facilitate greater engagement from clinical teams and 
increase awareness, for example, by prompting clinicians 
and staff to the orange flag and encouraging discussion 
about appropriate treatment.

At a wider contextual level, palliative care clinicians 
reported that local policy changes resulting in a move 
from a community-based model to a hospital focused 
model of palliative care had resulted in higher numbers 
of admissions and bed pressures. Consequently, clini-
cians felt it would be difficult to distinguish the effects of 

1 “Headless chook or chicken” is a slang term used in Australia to describe 
being highly busy and frantic at times without calmness or higher order 
planning



Page 6 of 12Bracci et al. BMC Geriatrics          (2024) 24:202 

the InterACT intervention from wider changes in pallia-
tive care at the hospital and community level.

“It was really quite odd that we had to report to a 
community director when we were a ward on a hos-
pital campus. We’ve been put under a different type 
of pressure now more about the mechanics of admis-
sions to our ward as in if we’ve got empty beds, that’s 
a bad thing we have to fill with anybody, everybody. 
It’s hard to now pick whether this study, looking at 
a different phase of life, has led to changes there, if 
anything, we seem to get more referrals” [Clinician 6]

Hospital Y
The initial InterACT intervention feedback loop at Hos-
pital Y was tailored to be a referral prompt in the elec-
tronic hospital system attached to the medical handover 
report. This notification was intended to be displayed on 
the medical handover form used by participating clini-
cal teams during each ward round. The medical records 
were mostly paper based with some electronic informa-
tion available. The findings in Hospital Y demonstrate 
greater variability in terms of views about the interven-
tion and clinician responses to InterACT. For some cli-
nicians, flagging of patients was not perceived to provide 
an advantage over existing practice because they believed 
they could already identify at risk patients as part of their 
routine clinical practice.

“But we generally had identified our patients so the 
InterACT study criteria didn’t necessarily achieve 
anything different out of our patient cohort” [Clini-
cian 7]

Other clinicians did not accept the evidence underpin-
ning the intervention, with some viewing it as ageist.

“One of their cardiologists came back and said they 
didn’t like the science around this and disputed a lot 
of it” [Executive Advisory Group 3]

Conversely, some clinicians perceived the quality and 
validity of evidence supporting InterACT as highly cred-
ible. In some cases, the relevance of the screening tools 
to some patient groups was questioned as they evaluate a 
patient’s prior level of function. As such they were viewed 
less helpful for patients admitted after an acute episode 
such as stroke, where it can be difficult to make definitive 
predictions in the early days after admission.

Overall, leadership engagement and commitment were 
important in supporting and driving implementation and 
getting clinical teams enrolled in InterACT. Some inter-
viewees perceived that the current handling of end-of-life 
discussions required significant change indicating a likely 
readiness and tension for change.

“It has been a real eye opener that you’ve got all 
these red flags and no one’s having these conversa-
tions with these people, it’s like why? Why are people 
not even referring them or doing something” [Audi-
tor 3]

Advance care planning was referred to as ‘undervalued’ 
by some interviewees who highlighted the importance of 
shared decision making with patients about their health 
journey as opposed to a biomedical cure all approach 
which was prevalent with some clinicians.

“You’re not dead until you’ve had your sixth bone 
marrow transplant and your 14th trip to the inten-
sive care. That kind of hope at all costs with every 
possible intervention” [Executive Advisory Group 3]

Although stakeholders were initially on board in the 
planning and engagement stages, by the time the inter-
vention was ready to be implemented, some of the key 
people were no longer involved causing issues related to 
budget and in-kind agreements. There were also prob-
lems nominating a clinical site lead to act as a champion 
for the InterACT intervention. A lack of commitment 
from senior medical staff resulted in the identification of 
a site lead who was not as well known or situated within 
the organisation.

Like Hospital X, Hospital Y had an 8-week project sus-
pension due to the COVID-19 pandemic which may have 
impacted implementation and momentum. The time 
delay, combined with in-house logistical issues, affected 
the recruitment and appointment of auditors, which in 
turn led to instability in the initial audit team. Auditors 
also highlighted issues with documentation and a lack of 
detail in medical notes which added complexity to the 
screening process. For example, differing levels of detail 
in Acute Resuscitation Plans made it difficult for auditors 
to determine if a conversation had taken place between 
the clinician and the patient and or family.

The auditing process was further complicated by a par-
tial electronic medical record system. The patient notes 
were paper based whilst the patient was in hospital, then 
scanned and uploaded into the electronic system after 
discharge. As auditing was undertaken prospectively, not 
all the required information could be located electroni-
cally. This meant that the auditors had to visit the ward to 
access paper notes, which sometimes caused confusion 
with medical staff and competition for patient charts.

Hospital Z
Hospital Z was the last to switch over into the interven-
tion phase and, as such, had the shortest intervention 
period. Hospital Z had fully electronic medical records, 
which meant that all the auditing could be completed 
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with digital patient records. Participating clinical teams 
elected to tailor the initial InterACT feedback loop to be 
an alert in a patient’s medical record.

Key stakeholders reported positive perceptions regard-
ing the InterACT intervention, referring to it as a recog-
nisable area for clinical practice improvement. Clinicians 
appeared to value the evidence underpinning InterACT 
and felt that it could address some of the barriers to non-
beneficial treatment. Clinicians mostly reported that the 
screening tools were appropriate in identifying patients 
at risk or close to end-of-life. Despite the support for 
InterACT, the alert in the patient’s medical record was 
seen to lack visibility.

“Unless they were on ward service and they were see-
ing these patients, it may not have stayed on their 
radar” [Clinician 13]

Clinicians generally expressed positive beliefs and 
knowledge regarding InterACT, referring to the inter-
vention as both relevant and beneficial in prompting 
the review of clinical management and care for older 
patients. This was particularly the case for teams whose 
patients tended to have chronic conditions and longer 
hospital stays. Though there were positive views regard-
ing InterACT, clinicians acknowledged that practice 
change could take time and be difficult to sustain without 
ongoing support.

“Culture change requires years, and it requires 
resourcing to put the culture change in and then 
once it’s there, the hardest thing is to keep the change 
there” [Executive Advisory Group 5]

Leadership engagement and support for InterACT 
was high in Hospital Z, although there were some issues 
engaging clinical teams to take part in the intervention, 
particularly the larger clinical teams. Differences of opin-
ion were apparent between the clinicians interviewed 
with regards to conversations about end-of-life. Some 
were seen to favour a more biomedical or ‘death denying’ 
approach rather than engaging with patients and families 
to understand their needs at or near end-of-life.

“I was never trained to do this, I don’t have the 
expertise to do this, I don’t think it’s my job because 
my job as a doctor is to cure and to death deny” 
[Executive Advisory 5]

However, other clinicians were committed to early con-
versations about palliative care with patients and family 
members, reporting that their patients welcomed such 
conversations.

Staff in Hospital Z showed a general willingness to 
engage in research and form external partnerships. 
While one clinician felt that there was no “push anywhere 

else in the system” regarding non-beneficial treatment, 
the recent move towards assisted dying legislation in 
Queensland was seen to be raising awareness about end-
of-life matters.

“End-of-life care, palliative care, advanced care 
planning are not funded appropriately and it’s very 
clear in Queensland” [Executive Advisory Group 5]

Some clinicians reported feeling that they lacked train-
ing and were ill-equipped with regards to goals of care 
communication and advanced care planning. When 
patients moved between clinical teams within the hospi-
tal this created uncertainty about which clinical team had 
responsibility to initiate end-of-life conversations.

Another issue raised by interviewees related to state-
level legislation that affected the delivery of care to 
patients who lacked decision-making capacity. In the 
context of InterACT, this could mean that relatives and 
loved ones of patients might choose to continue treat-
ments and investigations that could be considered 
non-beneficial, and clinicians felt compelled to provide 
non-beneficial treatment due to legal concerns. This 
demonstrates the potential for legislation to have unin-
tended consequences related to non-beneficial treatment.

“Sometimes relatives just don’t want us to give up, 
even though we know the patient is dying, and some-
times we are compelled to do more because relatives 
have a lot of power here in Queensland because of 
the legislation” [Clinician 14]

COVID-19 resulted in delays to trial commencement. 
The delays also caused difficulties in identifying key per-
sonnel and site leads, and in creating momentum at the 
initial stages. Despite some initial complexities, clinicians 
and key stakeholders felt well prepared for InterACT 
with good support from the research team. Clinicians 
highlighted the key role of the research partners in ensur-
ing successful implementation and reported satisfaction 
with communication about the intervention.

The auditing process was relatively straightforward 
using the digital record system, which meant that audi-
tors could extract information from the patients’ notes 
in a relatively short time, although documentation about 
end-of-life discussions and acute resuscitation plans were 
lacking in detail at times.

Summary of key findings across hospitals
Detailed quotes mapped to each of the CFIR domains 
for each hospital are presented in the Supplementary 
files (Tables S3, S4 and S5) while a summary is presented 
in Table 2. The three hospitals faced similar issues con-
cerning the timeliness and usefulness of the email noti-
fications for at risk patients, perceived sensitivity of the 
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screening tools and barriers relating to clinician beliefs 
and self-efficacy regarding non-beneficial treatment and 
end-of-life care (Table 2). Strong leadership engagement 
and support from the Executive Advisory Group and 
research team were implementation facilitators. Induc-
tive analysis of data that did not map to CFIR indicated 
some concern with the future sustainability of InterACT 
and transferability to other cohorts. Further themes 
included the need for economic analyses to determine 
cost-effectiveness and the importance of pre-existing 
partnerships and collaborations. (Table 2, Tables S3, S4, 
S5).

Discussion
This process evaluation assessed the implementation of 
the InterACT intervention. We seek to understand why 
the intervention did not appear to change or improve 
clinical practice related to providing appropriate care at 
end-of-life. The findings illustrate the complex interac-
tion of enablers and barriers that played out during the 
process of implementation, particularly at a clinical level.

Whilst there was general support for the rationale 
behind the intervention, namely the need to identify 
patients near the end-of-life and provide appropriate 
care, there were clearly barriers that limited changes in 
practice. In a few cases, the evidence itself was contested, 
as was the relevance of the tools that were used to screen 
patients. However, more significant barriers appeared to 
relate to the response to the nudge intervention and how 
it was incorporated into routine practice, clinician beliefs 
about care at end-of-life and perceived self-efficacy to 
engage in end-of-life discussions, and wider contextual 
factors in the health system. Each of these is discussed in 
turn.

The nudge intervention and incorporation into routine 
practice
Nudge and feedback loop interventions have previously 
been successful in healthcare settings [18]. A systematic 
review of 48 nudge interventions found that over 70% 
significantly improved clinical decisions [18]. However, 
the ‘potency’ of the nudge intervention was an important 
factor, as in some cases the nudge was insufficient to cre-
ate practice change or influence clinical decision-making. 
The most successful nudges were those that were part of a 
multi-component intervention, changed default options, 
and enabled choice. In contrast, simpler nudge interven-
tions that used reminders to prompt implementation 
activities did not significantly alter clinical behaviour 
[18]. In the case of InterACT, the prospective feedback 
loop to alert treating clinicians to patients requiring end-
of-life care and ‘nudge’ an appropriate response may not 
have been a powerful enough prompt to enact change, 

particularly given the interacting influence of other bar-
riers to implementation. Further, nudge interventions 
assume that the system being nudged is operating effec-
tively, which given wider contextual factors, namely, the 
concurrent COVID-19 pandemic, was often not the case. 
It is possible that the intervention was nudging a system 
which, for the factors highlighted in the findings, was not 
wholly receptive or able to enact the required change. It 
may be that the nudge needed to be directed at staff, spe-
cifically trained and comfortable with conducting honest 
and empathetic discussions with terminally ill patients 
and their carer’s.

In addition to the ‘potency’ of a nudge, how it is incor-
porated into routine practice is an important considera-
tion. As reported in the systematic review, information 
provision should occur at opportune times to ensure it is 
‘top-of-mind’ and prompts the anticipated clinical deci-
sion making [18]. In the InterACT intervention, the vis-
ibility of the initial alert varied across the three hospitals. 
Incorporating the alert into the ward-based electronic 
patient journey board in Hospital X made it highly visible 
and was an important enabling factor. More generally, the 
first stage of creating an alert appeared more useful to cli-
nicians than the circulation of the email reminders twice 
weekly. This timing did not always align with patient 
throughput on the participating wards and some of the 
clinicians nominated to receive the emails complained of 
email overload, which impacted their response.

Clinician beliefs and perceived self‑efficacy
Barriers at the clinical level appeared significant and piv-
otal to the response to the InterACT intervention. Whilst 
many of the clinical staff agreed that identifying patients 
who are terminally ill was important and that there was 
room for improvement in this area of care, the shift 
towards palliation and away from a biomedical “cure all” 
approach is clearly challenging and requires major cul-
tural change. Differing views and beliefs about reducing 
treatment at end-of-life were apparent, as were percep-
tions of self-efficacy to engage in end-of-life discussions 
with patients and family members. Much of the feedback 
from the treating clinicians included them question-
ing their role in the end-of-life discussions and empha-
sized their training was more conventional interventions 
aimed at short-term improvement.

The InterACT findings mirror barriers reported in the 
wider literature on providing end-of-life care, including, 
a lack of education and training, difficulty in prognosti-
cation, and cultural differences. For example, a cross-
sectional survey conducted in the United States looking 
at preparation of staff to provide optimal end-of-life care 
indicated that a third of medical and surgical practition-
ers experienced uncertainty in knowing when to refer 
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patients to hospice and palliative care services, and forty 
per cent felt unprepared to deal with patients and fam-
ily members [7]. Low self-efficacy to manage end-of-life 
care, coupled with pressure from patient’s families, was 
seen to contribute to the provision of futile treatment 
[7]. Poor clinician understanding about older patients’ 
or family readiness to discuss end-of-life prognosis and 
management can contribute to a lack of action following 
identification that a patient is at risk of death, as reported 
in an Australian survey of clinicians and members of the 
public [22].

An Australian three-centre retrospective cohort study 
of 831 patients found that up to 12% were receiving 
non-beneficial treatments [6]. The two main drivers of 
non-beneficial treatment were conflict within a family 
and conflict related to the medical team [6]. A separate 
Australian study involving semi-structured interviews 
with 96 doctors in specialties providing end-of-life care 
identified a range of causes of futile or non-beneficial 
treatment, in particular the influence of family or patient 
requests and doctors being locked into a curative role 
[5]. Other international studies, for example, research 
conducted in the Netherlands [9] and the United States 
[1], suggest that patient and family members can create 
conflict for clinicians by requesting treatments that are 
considered futile. In the cross-sectional survey of medical 
and nursing clinicians at two academic hospitals in New 
York [1], over 90 per cent of respondents indicated that 
they had provided, or possibly provided, futile or poten-
tially inappropriate care in the preceding six months. The 
main reasons cited for providing futile care were requests 
from the family of patients (61%), or a physician or con-
sultant request (11%) [1]. This concurs with some of the 
findings from the process evaluation, particularly con-
cerning legislative influences on practice in the Austral-
ian state where the study was conducted. Pressure from 
family could have been related to the way clinicians con-
ducted the narrative, emphasising the possibility of active 
intervention rather than an honest discussion around the 
possibility of the patient being terminally ill.

Wider contextual factors
Alongside legislative influences noted above, other con-
textual factors presented barriers or enablers of imple-
mentation. The Executive Advisory Groups generally 
functioned in an enabling way, despite difficulties in 
assembling and meeting at mutually favourable times, 
as they provided explicit and visible support for the pro-
ject. Internally appointed site leads were also intended 
to function as champions and act as an enabler of imple-
mentation. Champions with formal authority who are 
well-respected by colleagues can help to launch imple-
mentation efforts and promote responsiveness amongst 

their peers [23]. Important champion attributes include 
influence, enthusiasm, physical presence, persuasiveness, 
grit, and participative leadership style, coupled with skills 
in negotiation skills and communication [24]. Absence 
of site champions with the requisite attributes or level of 
influence presented a barrier to implementation as there 
was some difficulty identifying and retaining key person-
nel and site leads across the three hospitals. At one hos-
pital the site lead was not particularly well known, and 
this lack of a recognised clinical champion could have 
reduced staff buy in to InterACT. In turn, reluctance 
amongst clinicians to volunteer for the site champion 
role could relate to the timing of the intervention taking 
place during the COVID-19 pandemic, which created 
higher workloads and pressure on clinicians.

Reflecting on the implementation barriers and enablers 
and the insights the findings provide about why the Inter-
ACT intervention did not change practice relating to 
end-of-life care, several implications for future initiatives 
to improve end-of-life care can be identified. In terms 
of intervention design, adaptations and enhancements 
to the nudge intervention would be warranted. These 
could include developing screening mechanisms that do 
not rely on a standalone auditing process conducted by 
individuals external to the clinical practice setting. Devel-
oping more automated, real-time, and visible flagging of 
patients at end-of-life would be advantageous and likely 
plausible in the near-term with ongoing advancements in 
digital health care systems.

However, over and above improvements to the nudge 
intervention, a stronger focus on activating a response to 
the resultant flags is critical. This needs to take account 
of clinician-related beliefs and self-efficacy to care for 
patients and families at end-of-life. This would likely 
require incorporation of a nudge intervention within a 
multi-faceted implementation strategy that addresses 
cultural barriers and encompasses clinician education 
to build capability and confidence. This could be further 
enhanced by providing feedback on performance over 
time, thus creating a more active, as opposed to passive, 
audit process. As part of developing multi-component 
implementation strategies, it is also important to build 
on identified enablers such as executive support and 
sponsorship and a designated opinion leader or clini-
cal champion role. Although likely to be more time and 
resource-intensive, evidence supports the need for this 
type of multi-faceted approach when complex change 
strategies are required to address multiple and multi-
level implementation barriers [25] something that a 
future research agenda could usefully address.

Much of the research in the terminally ill older peo-
ple with frailty overlooks or underestimates interven-
tions which empower patients in a genuine way with 
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information about the likelihood that they are terminally 
ill with the inherent nature of uncertainty that accompa-
nies every medical prognosis. This usually occurs with 
other terminally ill conditions such as cancer or neuro-
muscular disease, empowering the patient and carer to 
decide their own goals of care in the light of the progno-
sis. As older people with frailty who are terminally ill are 
treated differently than patients with terminal conditions 
such as cancer, complex and time-consuming decisions 
around end of life are left to a system of hospital doctors 
who may not necessarily be trained to carry out these 
conversations.

Strengths and limitations
The process evaluation focused on understanding bar-
riers and enablers to implementation through the lens 
of the Consolidated Framework for Implementation 
Research. The qualitative interviews provided rich data; 
however, recruitment of interview participants was chal-
lenging. The interviews with key stakeholders including 
the executive advisory group, auditors, and clinicians 
were conducted at a mutually beneficial time. However, 
due to the interviewee’s busy schedules, in part influ-
enced by the demands of the COVID-19 pandemic, 
these interviews were often terminated early, resched-
uled multiple times, or declined. As a result, there were 
fewer interviews than anticipated and not all the pre- and 
post-implementation interviews were conducted with the 
same individual. Whilst there were many commonali-
ties across the three hospitals, having a broader range of 
clinical team members interviewed may have been useful 
to understand the detailed processes of implementation 
within and across hospitals. Additionally, this research is 
limited by geographical location and may not be transfer-
able to other states within Australia, to the international 
context and to other patient cohorts.

Conclusions
This process evaluation provides important implica-
tions and considerations for future interventions aim-
ing to provide appropriate care for older people at the 
end-of-life. The findings suggest that clinicians gener-
ally support the ideas underpinning InterACT to ensure 
that older people close to end-of-life have their treat-
ment preferences known and acted upon. However, the 
cultural context, leadership support and implementa-
tion readability were insufficient to achieve success. 
Some clinicians appear to adopt a biomedical approach 
which may be related to a lack of clinician self-efficacy 
in end-of-life care discussions, or concerns with poten-
tial legal liability. Practice change in this complex area 
of healthcare is likely to take a considerable amount 
of time and effort despite positive attitudes towards 

improving care. It may require more complex, multi-
component interventions such as referral to specifically 
trained staff to address the identified barriers to imple-
mentation. Lastly, these findings demonstrate both the 
need to undertake steps in the pre-implementation 
phase i.e., context mapping or environmental scans, to 
identify barriers to implementation, and the need to 
tailor to local contexts.
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