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A B S T R A C T

Background: Prognostic avoidance can delay discussions about older hospital patients’ life expectancy. This
pilot study examined the effects of a prognostic training program on hospital clinicians’ knowledge and con-
fidence in identifying older patients at risk of dying.
Methods: Fifty-seven clinicians from aged care assessment teams at two Australian hospitals were introduced
to the Palliative Prognostic Index, a 5-item checklist indicating prognoses between 3 and 6 weeks. Mixed-
methods training evaluation included pre-post-training surveys and semi-structured interviews, conducted
three months post-training.
Results: Clinicians used a combination of experience, knowledge, and intuition as strategies to generate prog-
noses. Allied health staff relied on intuition more often than medical and nursing staff. Prognostic tools were
rarely used. Pre-post-training comparisons showed significant improvements in clinicians’ knowledge and
confidence in identifying signs of dying, particularly amongst allied health. Follow-up interviews highlighted
advantages and challenges of using prognostic tools. Recommendations are made for addressing these.

© 2023 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/)
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Background

“How long do I have to live?” is one of the hardest questions for
clinicians to answer. Even experienced clinicians tend to overesti-
mate patients’ life expectancy1-3 or avoid discussing it altogether.4

Rapidly changing illness trajectories can make prognostication
extremely challenging.5,6 Older people may present with multiple
conditions such as chronic disease, frailty and dementia towards the
end of life, and their fluctuating trajectory is harder to predict than
the clear terminal decline often associated with cancer.7,8 An Austra-
lian audit of in-hospital deaths identified that for older patients in
the emergency department, dying was recognised late, on average
only 4�48 h before death.9 Late recognition of dying also results in
late referral to specialist palliative care, often in the final 24�48 h
before death.9,10

In acute and non-acute settings, clinicians working in hospital
aged care assessment teams frequently encounter older people at the
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end of life, with little to no training on how to respond.4 These multi-
disciplinary teams of geriatricians, geriatric medicine trainees, regis-
tered nurses, and allied health staff assess the physical, psychological,
medical, cultural and social needs of older adults to ensure access to
appropriate supports.11 They may also be involved in important care
pathway discussions, including whether an older person would bene-
fit from receiving care at home, in non-acute geriatric, rehabilitation
or palliative care in-patient units, or in residential aged care.12 Yet,
many clinicians in aged care assessment teams have not received any
training in recognising and responding to dying.4

As part of a larger study,13 we examined experiences, strategies
and challenges faced by clinicians working as part of aged care
assessment teams in two tertiary metropolitan hospitals.4 In-depth
interviews highlighted barriers to identifying older patients at risk of
dying, including: diffusion of responsibility regarding whose role it
was to identify patients at the end of life; lack of feedback about
whether prognoses were correct; system pressures to vacate beds,
avoidance of end-of-life discussions; and pandemic-related chal-
lenges. Underpinning these barriers was a lack of confidence, knowl-
edge, and training in prognostication.4

In “The Ostrich Effect”, we argued that many clinicians avoid dis-
cussions about life expectancy and the likelihood of dying just like an
ostrich buries its head in the sand to avoid danger.4 This avoidance is
based on predictive uncertainty at the end of life and can lead to a
prognostic bystander effect, impacting care planning and patients’
and families’ expectations. Our study also identified that clinicians
relied on analytical thinking, intuition, assessments from others, and
pattern matching to generate prognoses.4 Yet, quantitative evidence
about prognostic strategies used by clinicians is limited.

Prognostic tools are an underutilised resource amongst these
teams,4 even though they have the potential to help clinicians assess
life expectancy.14-16 For example, the CRISTAL tool,17 Minimum Data
Set Mortality Risk Index,18 and Advanced Dementia Prognostic Tool19

were specifically developed for older cohorts, focusing on longer
prognoses of 3�12 months. Other tools like the Palliative Prognostic
Score20 and Palliative Prognostic Index (PPI)21 were originally vali-
dated in adult patients with cancer and consider shorter prognoses of
3�6 weeks. For instance, a meta-analysis of 39 studies involving
19,714 patients showed that the PPI predicted survival of less than
3weeks with a pooled sensitivity of 0.68 and specificity of 0.80.22

Across several studies, the feasibility of the PPI has been consis-
tently demonstrated. A retrospective file audit12 demonstrated it was
feasible to use PPI with routinely collected hospital data to guide
prognostication, thereby supporting clinical decision-making and
informing discharge planning in acute settings.12 Similarly, a system-
atic review and meta-analysis of 39 studies involving 19,714 patients
showed that the PPI was easily scored, did not require invasive tests,
and could be used to cross-check clinician-predicted survival.22

Furthermore, the PPI predicted survival of less than 3weeks with a
pooled sensitivity of 0.68 and specificity of 0.80,22 which is particu-
larly useful when clinicians lack confidence in their judgement.
Comparing clinicians’ predictions and PPI prognoses in patients with
advanced cancer, the PPI was consistently more accurate in predict-
ing 30-day survival than clinicians’ assessments.23

To help hospital clinicians face predictive uncertainty at the end of
life, and support hospital-based aged care assessment teams in iden-
tifying older patients at risk of dying, we developed a tailored, inter-
active training program. This was created based on input from
clinicians and researchers from nine organisations, including hospi-
tals, healthcare networks, universities and community representa-
tives. We hypothesised that the training would significantly improve
hospital clinicians’ knowledge and confidence in identifying patients
at risk of dying. In addition to the pilot testing, we explored the
effects of the PPI21 on aged care assessment teams’ experiences with
the recognition of dying through surveys and interviews.
Design

A mixed-method pilot study was used to evaluate the effects of
the training. The team considered multiple potential prognostic tools
and chose the PPI21 for the training because it was short, did not
require in-depth clinical knowledge and the prognostic timeframe of
3�6 weeks was seen as most relevant for care pathway and discharge
planning. The PPI is a brief 5-item checklist that asks about patients’
oral intake, presence of oedema, dyspnoea at rest, presence of delir-
ium and the palliative performance scale (see Appendix 1).20 Patients’
overall performance is measured using a scale of 0�100 % where 100
is perfect health and 0 is death. Scores are assigned to each of the five
items, creating a total score that offers an indication of patients’ prog-
nosis in three categories: patients at risk of dying in less than 3
weeks, in 3�6 weeks, and more than 6 weeks. Although primarily
utilised with cancer patients, it has also been validated in older
patients with advanced chronic medical conditions,24-26 and in resi-
dential aged care26 and community settings.27

Sample, eligibility, and recruitment

Clinicians who worked as part of an aged care assessment team at
one of the participating hospitals were eligible to participate in the
study. Non-proportional, purposive and snowball sampling were
used to identify potential participants and ensure relevant clinical
specialists including geriatricians, nurses and allied health were rep-
resented. Site contacts, who were part of the project team, shared
study flyers advertising the training, the underpinning research and
researcher contact details, to facilitate recruitment. To ensure volun-
tary participation, an opt-in approach was taken, reliant on potential
participants indicating their interest in participating, directly via e-
mail or telephone.

Procedure

The training involved a 90-minute live, interactive education ses-
sion led by an experienced geriatrician (PY). This was initially
planned to take place face-to-face but was moved online due to
COVID-19 restrictions at the time. The training was tailored to the
needs of clinicians working as part of hospital aged care assessment
teams. Clinicians from two hospitals in Melbourne, Australia were
invited. The training began by discussing the importance of timely
identification of signs of dying in older hospital patients, the chal-
lenges to this, and why dying is often recognised late.

The concept of prognostic tools was introduced, and then the PPI
was presented in detail, explaining each of the 5-items before apply-
ing it to several case examples. This provided opportunity for partici-
pants to use the PPI and talk about the calculated scores. Subsequent
training focused on next steps for clinicians to consider if a patient
was identified by the PPI as at risk of dying. Topics included conversa-
tions with the treating team, patients and families about symptom
management, patient values, beliefs and goals of care, advance care
planning, palliative care referral, end-of-life wishes including prefer-
ences for place of care, and family support needs. Open discussion
and questions were encouraged during the training to make it inter-
active and engaging.

Training was evaluated using online pre-post-training surveys
and follow-up interviews three months later. Interviews were con-
ducted online, via telephone, or in-person in a location chosen by the
participant, e.g. a hospital office.

Data collection

The pre-post training surveys included multiple-choice and
open-ended questions and were collected online via an anonymous



Table 1
Characteristics of survey participants.

Variable Mean (SD) Range N %

Age (years) 42 (10) 28�63
Sex

Female 45 90 %
Male 4 8 %
Other 1 2 %

Highest qualification
University qualification 47 94 %
Diploma/Certificate 3 6 %

Time in their occupation (years) 15 (12) 1�42
Time at site (years) 9 (8) 0�27
Country of healthcare training

Australia 44 88 %
Outside of Australia 6 12 %

Employment Status
Full-time 31 62 %
Part-time 19 38 %

Discipline
Medical 23 46 %
Nursing 15 30 %
Allied Health 10 20 %
Unspecified 2 4 %
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Qualtrics link presented at the beginning of the training (Appendix
2). The pre-training survey outlined participant and consent infor-
mation, ten demographic questions, 12 questions about their expe-
riences, knowledge, confidence, and strategies to identify patients
at risk of dying, and their experiences with and attitude towards
prognostic tools. Examples of central concepts were provided in the
survey questions, where needed, to guide comprehension (e.g.,
‘Intuition - I have a feeling that the patient might be dying soon’,
Appendix 2).

Participants completed a post-training survey enabling direct
comparisons of individual responses without the need for ID codes.
The post-training survey included nine questions addressing partici-
pants’ knowledge and confidence to identify signs of dying and their
recollection of the training content, and seven questions assessing
training quality. After the training, participants were asked to use the
PPI and their training insights and implement these in their clinical
practice.

To explore participants’ experiences of using the PPI, we con-
ducted semi-structured follow-up interviews after three months. To
ensure participants could share their views freely, interviews were
conducted by an independent psychological scientist with expertise
in end-of-life research (KG) who was not part of the training. Partici-
pants provided written consent before the interview and received an
$80 gift card to compensate for their participation. Interviews fol-
lowed a semi-structured guide (Appendix 3) and after collecting
demographic information, interviews began by asking what they
remembered about the training and their experiences with the PPI
over the last three months. Participants were asked if the training
had affected their work and what steps could be taken to further sup-
port their role in identifying older patients near the end of life.
Data analysis

Survey responses were downloaded from Qualtrics to IBM SPSS
Statistics for data analysis. Survey responses where more than 50 %
of data were missing, such as those who stopped after the initial
demographic questions were excluded. Surveys where more than
50 % of data was present were included. Quantitative survey data
were analysed using descriptive statistics. Wilcoxon Signed-Ranks
Test was used to compare mean rank changes in participants’
knowledge and confidence before and after the training. Kruskal
Wallis H Test was used to compare any knowledge and confidence
differences between disciplines. Dunn’s procedure with Bonferroni
correction for multiple comparisons was used for post-hoc pairwise
analyses.

Interviews were audio-recorded, transcribed and de-identified
before being analysed using QSR International’s NVivo. Qualitative
description underpinned this study.28 An initial coding framework
was developed based on the interview questions and discussions
within the research team. To enhance reliability and validity, multiple
researchers were involved in independently coding the data. Using
the processes proposed by Braun and Clarke29,30 two researchers
(KG, BH) coded a subsample of interviews independently to map and
expand the coding frame. Draft codes were compared and refined,
and coding differences were resolved through discussions until con-
sensus was reached. The coding frame was subsequently applied to
the remaining transcripts by two researchers (KG, KL).31
Ethics

The study was approved by a health service Human Research
Ethics Committee (ID: HREC/59,677/Austin-2019), with additional
ethical and governance approvals received from a second health ser-
vice and research institute.
Results

Survey sample

Overall, 57 participants took part in the training and the survey,
but seven were excluded due to >50 % missing data. For the 50 par-
ticipants whose data was included, their average was 42 years, the
majority were female, held a university degree and had an average of
15 years of experience (Table 1).
Pre-training survey results

Before the training, participants reported feeling “fairly confident”
in their ability to recognise signs of dying (Mdn = 3, IQR = 2�3),
despite having only “a little bit of knowledge” of identifying those
signs (Mdn = 2, IQR = 2�3).

Over 91 % (43/47) of participants employed multiple strategies to
identify signs of dying, with the majority (57 %, 27/47) using a combi-
nation of intuition, knowledge and experience. Almost 57 % (26/46)
reported relying on experience as their main strategy for recognition
of dying, 22 % (10/46) used their knowledge, and 17 % (8/46) relied
on their intuition. Only 17 % (8/46) reported using prognostic tools as
a strategy to identify signs of dying (8/46), with one participant
reporting that this was their main strategy. This indicates that recog-
nition of dying was mostly an experience-driven task and prognostic
tools played a limited role in prognostication. The disciplines repre-
sented in the assessment teams also differed significantly in the strat-
egy they used (X2 (12, N = 46) = 28.4, p < .01), with 33 % of allied
health staff relying on intuition as their main strategy compared to
18 % of medical staff and 8 % of nursing staff. In contrast, 31 % of nurs-
ing staff and 23 % of medical staff used knowledge as their main strat-
egy in comparison to only 11 % of allied health staff. Experience was
still the most frequently reported main strategy in recognition of
dying across the disciplines (Fig. 1).

Despite the limited exposure to and use of prognostic tools, when
asked about their attitudes, most participants “somewhat agreed”
that prognostic tools were important, accurate in predicting life
expectancy and useful to identify signs of dying (Mdn = 3, IQR 3�4).
When presented with a list of assessment tools, many recalled being
familiar with some of them, such as the Barthel Index (67 %, 31/46)



Fig. 1. Main strategies reported by medical, nursing and allied health staff in recognising signs of dying.
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and Karnofski Performance Scale (43 %, 20/46). Only 30 % (13/44) of
participants had heard of the PPI and 7 % (3/44) had used it.

A large majority, 89 % (41/46), reported not knowing any of the
PPI categories. With limited explicit knowledge of the PPI indicators,
when asked to list any signs that a patient might be at risk of dying,
many recorded clinical markers that aligned with the PPI. Overall,
58 % (24/41) noted reduced oral intake and 61 % (25/41) identified
changes in breathing, yet only 14 % (6/41) explicitly mentioned dys-
pnoea. Whilst 24 % (12/41) considered confusion or changes in con-
sciousness, only 17 % (7/41) specifically identified delirium as a
potential sign of dying.

Pre-post training comparison

As hypothesised, the training led to improvements in participants’
outcome measures (Fig. 2). Wilcoxon Signed-Ranks Test showed a
significant increase in the median post-training ranks for partici-
pants’ knowledge (Z = -4.56, p < .001) and confidence in identifying
signs of dying (Z = -3.74, p< .001). Additionally, 74 % (34/46) reported
feeling more confident after the training. Kruskal Wallis H test was
used to compare the differences in self-reported knowledge and con-
fidence between medical, nursing and allied health participants.
Fig. 2. Self-rated knowledge and confidence of medical, nursing an
Before the training, there were significant differences in staff’s self-
reported knowledge [H(2) = 6.17, p< .05] and confidence in recogni-
tion of dying [H(2) = 8.01, p < .05]. Medical staff reported signifi-
cantly higher knowledge (p < .05) and confidence (p < .05) in
recognising patients at risk of dying than allied health. After the
training, there were no more significant differences in knowledge
and confidence between the disciplines (p > .05).

In addition to these self-reports, there were also objective knowl-
edge changes. After the training, 87 % (40/43) were able to list at least
four of the five PPI signs of dying, compared to 7 % (3/41) before.
There were no negative training effects.

There were also improvements in attitudes toward prognostic
tools. Wilcoxon Signed-Ranks Test showed a significant improve-
ment in the attitude that prognostic tools are important for doctors
(Z = - 2.14, p = .033) and a marginally significant improvement in the
attitude that prognostic tools are accurate (Z = �1.90, p = .058). There
was no significant change in the attitude that prognostic tools are
important for nurses (Z = �1.90, p = .285) and that prognostic tools
are useful (Z = �1.00, p = .317).

Free-text entries at the end of the survey showed that the training
was extremely well received. Overall, 98 % (45/46) liked the training,
all (100 %, 46/46) perceived the trainer as knowledgeable and 95 %
d allied health staff immediately before and after the training.



Table 2
Characteristics of interview participants.

Variable Mean (SD) Range N %

Age (years) 45 (13) 31�66
Sex

Female 10 91 %
Male 1 9 %

Time in their occupation (years) 20 (14) 6�43
Time in aged care assessment team (years) 5 (6) 0�20
Discipline

Medical 5 45 %
Nursing 5 45 %
Allied Health 1 9 %

K. Gerber et al. / Geriatric Nursing 54 (2023) 211�218 215
(44/46) felt the information they received was relevant for their
work. Further, 98 % (44/46) rated the training content as practical
and felt confident to apply the training to their work. Finally, 96 %
(43/45) reported that it was likely that they would recommend the
PPI to a colleague.

Follow-up interviews

To examine clinicians’ experiences with using the PPI in their
practice, we conducted 11 follow-up interviews three months after
the training, lasting an average of 51 min (range 35�71 min). Partici-
pants included five medical, five nurse and one allied health staff.
Most interview participants were female, had 20 years of clinical
experience and worked in aged care assessment teams for 5 years
(Table 2).

All interview participants had used the PPI several times over the
three months, mostly as a once-off assessment of a patient of con-
cern, but some used it multiple times on the same patient to track
changes. Interview analysis revealed three main themes regarding
advantages and challenges in using the PPI in practice and recom-
mendations on how to overcome these challenges (Fig. 3).

Advantages of the PPI. Participants highlighted that the 5-item
PPI was clearly structured, quick and easy to use, and did not increase
workload, which was seen as important in busy hospital settings. It
was often used when clinicians felt unsure of the prognosis.

It was more of a structured way of predicting death and dying, par-
ticularly in patients that you weren’t sure what their trajectory
would be . . . to help guide decisions or discussions around a patient’s
trajectory. (Participant 10, doctor)

The tool was seen as useful in initiating end-of-life discussions
with colleagues and treating teams.

A few of my colleagues did that index on someone and went back
and questioned the treating team. . . “Is this really in the person’s best
interest?”. . . It allows you to open the discussion. (Participant 2,
nurse)

The PPI triggered prognostic discussions and led to end-of-life
conversations with patients and families, but participants felt it was
up to geriatricians or the treating team to initiate these discussions.

Her oral intake had dropped off, and she was still very delirious and
wasn’t really engaging with staff, and so we used [the tool] to say:
Well, do we think she’s dying? . . . It did prompt a discussion with the
son to say, “Your mum is not doing as well as we would like, and
there’s the potential that she may deteriorate and die in the next few
weeks. . .." And that just helped set some realistic expectations . . .

which was helpful. (Participant 10, doctor)
The training and introduction to the PPI sparked peer-teaching
and mentoring, with those who participated in training reporting
teaching others. Local champions emerged at each site, encouraging
others to PPI in their practice. Two participants also reported com-
mencing file audits to trial the PPI.

Participants described how the PPI training and subsequent use
drew attention to under-recognised end-of-life symptoms like delir-
ium, which was under-acknowledged as a potential sign of dying
before (17 %, 7/41), compared to immediately after training (95 %, 41/
43). Participants also reported longer-term improvements in their
knowledge and confidence regarding recognition of dying, even three
months after the training.

I feel like it’s augmented my arsenal. . . and improved my mindfulness
(Participant 1, doctor)

It just gives me more confidence in what I’m assessing. . . in determin-
ing the management and that it’s the correct path to be taking. . . It’s
an objective tool and it just helps with the choices . . . It did guide my
decision-making and I was more confident in the decisions that I was
making. . . For me, having something objective to work with was very
valuable. (Participant 2, nurse)

I feel confident knowing that there is a tool there if I’m getting stuck.
So, it’s something in my back pocket that I can use if I’m not sure.
(Participant 11, doctor)

Others described how the PPI helped them go beyond their intui-
tion or gut feeling, and to be empowered in engaging in end-of-life
discussions. Hence, they will continue using it in the future.

It might be a good way to have evidence for some of the things that
you recognise but you don’t know how to explain. (Participant 4,
nurse)

It’s helped put an actual tool to the clinical judgements that you’re
making but can’t define . . . you can say okay, they have this and that
and that comes up as this number. I found it really helped thinking I’m
not making it up in my head. The tool that backs it up . . . It’s very help-
ful to have evidence to back up what you see. (Participant 4, nurse)

Challenges with the PPI. Several challenges were raised by par-
ticipants. Identifying the presence or absence of delirium was seen as
particularly difficult, yet important because it heavily influenced the
overall PPI score. Similarly, others suggested that the quality of their
assessment depended on how much time they had with the patient
and their family.

Sometimes it’s very difficult to differentiate between behaviour due
to delirium from an acute illness, and a terminal delirium . . . I guess
assessing delirium is probably the hardest part. That’s the one that
requires some clinical experience. (Participant 1, doctor)

Similar to delirium, other symptoms like oedema were seen as
being on a spectrum rather than a binary ‘present-absent’ category,
which raised the question of how noticeable a symptom needs to be
to be rated as ‘present’ in the PPI. This could turn the assessment
from an objective to a subjective one.

A lot of older people just have slight oedema from dependency and so
for me, I just think, “Oh, is this oedema just enough?” And so, as I’m
feeling up the legs, if it’s more getting up towards the knee, I would
then rate it as oedema, as opposed to what probably is just ankle
oedema, I don’t rate it. I don’t know if that’s correct or not. (Partici-
pant 2, nurse)



Fig. 3. Overview of discussed advantages, challenges and recommendations for PPI use.
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Participants also highlighted that the accuracy of the PPI may be
condition-dependant as some felt that the tool was more suitable for
patients with cancer with a clear terminal decline compared to
patients with chronic organ failure or frailty.

A lady in her 80s who had about four months of functional and cog-
nitive decline, and she came into hospital. . . But she’d developed
delirium just before she arrived. . . She looked very sick, and . . . I
thought she was going to die then. And then she didn’t die. . . She
looked like she was gradually declining, and I was having lots of these
discussions with her family. It was helpful for me to crystallise that
although she’s been fluctuating, the overall course is probably
towards end of life. (Participant 11, doctor)

The majority of the ones I’ve filled in, the scoring is at least six. And I
don’t think all of those people have a prognosis of less than two
weeks. . . I think that for oncology patients, it would have been much
more accurate. (Participant 5, doctor)

Since it was not mandatory to use the tool, many team members
simply forgot or did not use it. This was particularly the case when
the tool was not electronically available and clinicians hence had to
complete it on their phone, as a paper version or in their mind and
then manually record the PPI scores in the medical record. Some felt
that other clinicians would not understand the PPI score, so they
needed to also document an interpretation of the score and associ-
ated prognosis. This was perceived as laborious, contributing to
paperwork fatigue and time pressure. Others were hesitant to docu-
ment PPI scores for fear of being wrong.
I would never write it down because I suppose I’ve seen the reverse
situation, when you’ve said to a family, “I think your mum’s got a
week to live” and she’s still alive three months later. I’ve seen the
trouble and angst that can cause, so I tend to never ever commit to a
timeframe when I’m talking to patients, or when I’m writing in the
notes. (Participant 5, doctor)

Some confidence issues remained after the training, especially
amongst allied health, who sometimes felt they needed a medical or
nursing background to assess patients’ signs of dying.

We had a social worker that was feeling more confident. She used it at
least once. But the others I think, the occupational therapists, they don’t
really feel that they have the skills to use it. . . Whereas nurses, it’s part
of your thing, looking at skin, oedema, it’s more of a second nature kind
of a thing. You just automatically look. (Participant 3, nurse)

Many highlighted that other teams should also be trained in using
the PPI. This was seen as particularly relevant for treating clinicians
and palliative care teams who could use the PPI before sending
patients to the aged care assessment team, ensuring that their refer-
rals were appropriate and discussing the prognosis with patients and
families.

I think all the medical teams have to do this [tool] because. . . they
have to understand if that patient’s life span is going to be three
weeks or greater than six weeks or more. They’re supposed to be hav-
ing those conversations with families and patients to say, “Look, we
don’t think mum or dad has got long to live” (Participant 7, nurse)
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Ultimately, participants discussed that when assessing signs of
dying, some uncertainty always remained as prognostication was
described as an “artform or imprecise science” (Participant 1, doctor).

Uncertainty is part of the process and definition of dying. It’s okay if
you think the patient is dying and then they improve . . . death is not
linear. This tool could be helpful in supporting the overall picture. So,
you think someone’s going to die, and then the next day they seem
more chatty and eating and everything, but their PPI score is high. . .
It gives you an idea that the overall process might still be tending
towards the end of life. (Participant 11, doctor)

Recommendations to address prognostic challenges. Clinicians
suggested further training in using the PPI could be helpful for
participants, others who join the team and other specialties, such as
palliative care and oncology to help them understand medical record
entries about PPI scores and potentially use the tool as well.
Participants also suggested that future training could include how to
communicate prognoses to patients and families and how to deal
with uncertainty at the end of life.

I would [want to]. . . make sure that we explain that it is to support
communication and decision-making. . . about ‘this is a possibility’,
so we can recognise when things are happening. (Participant 11,
doctor)

Other suggestions included strategies to encourage regular use
and documentation of prognoses and the results of prognostic tools.
Involving local champions was suggested as a way of engaging and
prompting others in PPI assessment. They also suggested that
prognostic tool scores and their interpretation must be clearly docu-
mented in patients’ files to support team communication and track
changes over time. There was also a need for clear guidance on when
and how often to use the tool, e.g., upon referral, when changes are
noticed or before discharge.

Somehow a trigger needs to be done in our electronic system just to
make sure that we’re actually completing it on a regular basis or
completing it for the right people. (Participant 6, allied health)

As with this example, it was also suggested that this process could
be supported by integrating prognostic tools into the electronic
patient management system so that automated triggers could be
used to prompt tool completion, calculate the score and track score
changes over time.
Discussion

The aim of this study was to examine the effects of the PPI21 on
hospital clinicians’ knowledge and confidence in identifying patients
at risk of dying. Previous research has demonstrated that prognostic
avoidance and uncertainty about whose role it is to recognise and
respond to signs of dying turns clinicians into passive bystanders.4,32

Thus, recognition of dying needs to be seen as part of hospital clini-
cians’ role and scope, particularly if we are to reduce “The Ostrich
Effect”,4 where no one takes responsibility. While clinicians in aged
care assessment teams may have good general knowledge of most
signs of dying, the findings in this study suggest this did not necessar-
ily translate into confidence with prognostication. Previous research
with aged care assessment teams showed that recognition of dying
was often experience-driven, involving analysis of clinical indicators
and assessments from others, with prognostic tools an underutilised
resource.4 This study provides additional evidence that in the
absence of prognostic tools, clinicians relied on their experience,
knowledge and intuition as prognostic strategies.

The PPI training provided in this study helped clinicians to
quantify their intuition, underpinning conversations around life
expectancy and end-of-life care, with immediate and significant
improvements in clinicians’ knowledge and confidence and enhanced
communication. Given that previous research indicates that collabo-
ration between clinicians allows for the various insights from differ-
ent specialties to be pooled,4 embedding the PPI as a standard
component of clinical practice would be ideal. Being able to cross-
check clinicians’ assessment and PPI scoring, especially when clini-
cians lack confidence in their judgement,22 would further consolidate
learning and enhance collaboration in the provision of end-of-life
care.33 In addition, senior nurses, clinicians or care coordinators intui-
tively led by example, promoting and encouraging others to use the
PPI in their assessment, likely contributing to sustained practice
change.

However, changes to practice, and sustaining change over time is
likely only possible with high-level organisational commitment, sup-
ported by policy and flexible systems. With the increasing use of elec-
tronic medical record systems,34 embedding the PPI and setting up
automated triggers to encourage PPI assessment may assist to pro-
mote goals of care discussions and palliative care referral.35

Strengths and limitations

This study provides comprehensive evidence to support the use of
the PPI and other prognostic tools to guide care planning decisions of
older people in hospital. Providing evidence for the sustainability of
the PPI intervention, findings were strengthened by longitudinal fol-
low-up data three months post-training.

Whilst the training and follow-up interviews were initially
planned face-to-face, COVID-19 restrictions necessitated online
delivery. Despite the need for change, online learning is in many
cases as effective as in-person training,36,37 and it may even be a pre-
ferred option due the convenience of digital access. Online survey
completion also means that participants may have looked up answers
to survey questions, potentially conflating their reported knowledge
of signs of dying. Given the survey was anonymous however, the
motivation to cheat was likely minimised. Implementation of the PPI
tool and participant recruitment was complicated by widespread dis-
ruption to the provision of care due to COVID-19, and limited the
amount of time for post-training implementation and interviews.
Furthermore, whilst most participants were female, reflecting the
gender distribution in these aged care assessment teams, it is possible
that the findings reported here do not reflect other aged care assess-
ment teams.

After the training, teams were encouraged to use the PPI tool as
often as possible and appropriate in their setting, but the exact fre-
quency of use was not reported. Future research could explore
whether the frequency of using a prognostic tool is associated with
increased staff knowledge and confidence. Since the aim of the study
was to identify the training effects rather than accuracy of the PPI,
the results suggest the PPI may lead to increased opportunities for
referral to palliative care and increased discussions with patients and
families. Future research could also focus particularly on allied health
staff who had the lowest levels of knowledge and confidence in iden-
tifying signs of dying before the training and who benefited most.

In the follow-up interviews, participants openly discussed the
advantages, challenges, and experiences with using the PPI as a prog-
nostic tool in their clinical practice. However, a response bias must be
considered. Team members who had not used the PPI after the train-
ing or had negative experiences with it may have been less likely to
volunteer for the interviews. While interviewees reported that the
training had a long-lasting effect on their knowledge and confidence
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regarding recognition of dying even three months later, it is not pos-
sible to directly compare these qualitative findings with the quantita-
tive measures collected immediately before and after the training.
Future studies could consider quantitative follow-up surveys across
several time points to assess the long-term effects in more detail.

Conclusion

Hospital clinicians who work as part of aged care assessment
teams and especially allied health staff need to be supported in iden-
tifying early signs of deterioration and dying to help treating teams
in end-of-life care and discharge planning. Prognostic tools like the
PPI can help quantify clinicians’ intuitive assessments and thereby
improve their confidence in engaging in end-of-life conversations
with colleagues, patients, and families. Yet, prognostication is based
on probabilities and therefore not black or white. Hence, some uncer-
tainty remains.

To help clinical teams face this uncertainty, we need to address
the prognostic avoidance and death as a taboo topic that still exists,
even in hospital settings. This needs to include communication skills
training for engaging with prognostic uncertainty. When clinicians
are hesitant to talk about dying, they may want to ask themselves
what they think is worse: Telling patients and their families that they
might be at risk of dying, and then they don’t? Or not telling them
and then they do?
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