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ABSTRACT

Objectives: This study aimed to assess the acceptability, value, and perceived barriers of using electronic risk calculators for predicting and communicating the risk of
death in community-dwelling older adults.

Methods: One focus group and eight interviews were conducted with 16 participants with experience caring for patients or family members at end of life. A prototype
mortality risk tool was used to anchor discussions. Data were analysed using a qualitative content analysis approach.

Results: Five themes emerged: acceptability, communication, barriers to use, broadening the circle of care, and tool limitations. Participants found the tool helpful for
preparation, planning, and providing care, but disagreed on its community availability. Personalized risk estimates were valued for facilitating early goals of care
conversations and normalizing discussions about death. However, concerns were raised about the tool's interpretation for individuals with different language,
cultural, or educational backgrounds.

Conclusions: While electronic risk calculators were found to be acceptable, balancing autonomy with varying preferences for receiving the information and potential
need for support is crucial.

Innovation: Providing patient-oriented life-expectancy estimates can enhance decisional capacity and facilitate shared decision-making between patients, their
families, and healthcare professionals. Further research is needed to explore effective communication of personalized risk tools and additional benefits, harms, and

barriers to implementation.

1. Introduction

For patients who are approaching the end of their life, home is often
reported as the preferred place of care [1-4]. In developed countries,
however, this commonly does not happen (due to social and structural
influences [5-7]) and healthcare towards the end of life places major
resource burdens on acute health care systems, such as hospitals [4,8].
As well as cost, the quality of end-of-life care is a growing priority for the
public and for patients and their families, and this includes being cared
for and dying in the place of their choice [4,9]. Underlying these ob-
servations is a gap in the delivery of palliative and end-of-life care,
particularly in the home [10]. Identifying persons with life-limiting
chronic illness earlier in their disease trajectory is essential to deliv-
ering quality end-of-life care and has been identified as a significant
success factor in positive patient, family and system outcomes [11-13].

Various societal and cultural factors impact access to palliative care,
including reluctance of family members to discuss palliative care. Sharp
et al. found that the majority of frail and older individuals want to
discuss end-of-life care but most do not have the opportunity [14].
Family resistance, reliance on others' decisions, and uncertainty
regarding future illness and decline were identified as barriers to end-of-
life care conversations [14]. There are also professional barriers for
identifying patients who would benefit from palliative care earlier in
their healthcare journey. Providers have difficulty identifying older
patients who are at risk of dying and are often reluctant to initiate end-
of-life conversations, especially in the absence of a precipitating event
[11,14-171.

There has been a movement towards patient-centred care with active
collaboration and shared decision-making between patients, families,
and care providers. Patient-centred care responds to individual patient
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preferences, needs, values and goals and has long been recognized as a
desirable attribute of health care [18]. Patient-centred interventions
directed at patients, clinicians or both are supporting patients and cli-
nicians before, during and after encounters and are improving
communication and health outcomes [19,20]. The use of patient-
oriented electronic predictive risk calculators (‘risk calculators’) has
been suggested as a potential tool to support patient-centred end-of-life
care planning. However, little is known about the acceptability and
feasibility of using such tools in the community setting.

The objectives of our study were to examine patients', families' and
health care providers' views on 1) identifying people in the community
who are nearing the end of life; 2) the potential role for an end-of-life
risk prognostication tool to improve advanced care planning discus-
sions and end-of-life care; 3) preferences and challenges for an online
end-of-life risk tool in the community setting; and 4) limitations of such
a tool and how it could be improved.

2. Methods

This study was approved by the Ottawa Health Science Network
Research Ethics Board (File 20,150,639-01H). This qualitative descrip-
tive study used focus groups, supplemented by one-on-one interviews
with patients, families, and health care providers.

2.1. Prototype development

To help anchor discussions, we developed a prototype tool for pre-
dicting mortality risk among community-dwelling older adults that
spans an actionable period for end-of-life planning (five years to immi-
nent death). The tool's underlying algorithm, which provided the mor-
tality risk prediction estimates, was derived and validated using
population-based home care data and included exposures that could
be reported by patients and their caregivers, including family members
[21,22]. The prototype was designed to be used by patients, family or
friend care givers as well as health care professionals. Using the re-
sponses to questions about their health and ability to care for them-
selves, the tool provided an estimate of a person's survival based on
information gathered on people who have similar characteristics. The
tool featured a user-friendly interface with straightforward language
and presentation of risk in multiple formats (e.g., relative risk, median
life expectancy, 1-year absolute risk) with visualizations to aid
understanding.

The tool, intended to facilitate discussions about the care needs of
frail older adults, would be openly available online. The intent is to not
replace the relationship between a patient and their healthcare pro-
viders, rather, to support a model of care that emphasizes shared deci-
sion making, where patients' needs and preferences are informed and at
the centre of care-related discussions. The tool is part of an active pro-
gram of research around end-of-life care and this study represents early
evaluation regarding the provision of risk estimates for the public's use.

2.2. Sample recruitment

Members of the study team [DM, PT] identified a purposeful sample
[23] of English-speaking informants, from the province of Ontario,
Canada. These informants were identified and selected because of their
experience caring for patients or family members at end-of-life. The
team also recruited additional subjects through public advertisements in
local clinics and hospitals. Subjects who were interested in participating
either provided information to be contacted by the research coordinator
(if identified by a member of the study team) or contacted the research
coordinator directly via email or phone. The research coordinator [SB,
KP] provided a study information sheet and consent form. Participants
were then scheduled for a focus group [24]. For individuals unable to
attend a focus group due to scheduling conflicts, an interview time was
arranged.
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2.3. Data collection

A study team member experienced with qualitative research
methods conducted the focus group and interviews [CB, SB, KP]. The
team developed and pilot tested a semi-structured interview guide. The
guide included questions about views on identifying people in the
community who are nearing the end of life, the risks and benefits of
using a prognostication tool to identify people in the community who
are at risk of death, the role of end-of-life risk prognostication to
improve advanced care planning discussions and end-of-life care, re-
actions to having a tool like the prototype openly available on the
internet, and impressions and feedback on the content and design of the
tool. We told respondents that the research team had developed a web-
based calculator to better identify people who are approaching end-of-
life, with the aim of providing improved care at end-of-life. We indi-
cated that their input would help us gain insights into the needs of pa-
tients and their families and caregivers and help us refine the tool. To
ensure trustworthiness and credibility of the data, we took the following
steps: all focus groups and interviews were audiotaped and transcribed
verbatim by an experienced transcriptionist, independent and team
analysis were conducted, field notes were generated during focus groups
and interviews, and biases and beliefs which could influence the inter-
pretation of the data were discussed and reflected upon.

2.4. Data analysis

We imported each focus group and interview transcript into quali-
tative data analysis software (NVivo, QSR International). We used a
content analysis approach with pre-determined text analysis categories
[25]. The initial coding template was developed by consensus of the
investigators. Then, two investigators (CB and SB) independently
reviewed and coded each transcript. The coders added new categories to
accommodate response themes not included in the original template.

After initial coding, the two reviewing investigators met to review
disagreements in the emerging coding, which were resolved by
consensus. The coders then revised the coding template to include
additional categories and remove unused categories. Next, (CB and SB)
performed a second round of thematic coding using the revised master
template.

To illustrate key concepts and ideas, the investigators identified
exemplary quotes from within the data. The investigators continued
collecting and analysing data until theoretical saturation was reach-
ed—that is, when no new information was being extracted.

3. Results

A total of 16 individuals, aged between 30 and 79 years, participated
in this study. We conducted four one-on-one interviews: two with friend
or family caregivers with personal lived experience or interest in palli-
ative care and two with health care professionals. While five focus
groups were scheduled (one with health care professionals, the
remainder with friend or family caregivers) only two participants
showed up for each of the friend or family caregiver sessions. Thus, we
had one focus group with four health care professionals and the
remaining eight friend or family caregivers participated in interviews
with two individuals in each interview. The majority (63%) of partici-
pants were female. The duration of the focus group was 62 min and the
interviews ranged from 21 to 108 min (mean = 59 min). The analysis led
to five overarching themes: acceptability, communication, barriers to
use, broadening the circle of care, and limitations of the tool and how it
can be improved.

3.1. Acceptability

In general, participants viewed the use of an end-of-life predictive
algorithm to identify people in the community who are nearing end-of-
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life as acceptable. The risk information was viewed as a helpful resource
for preparation, planning and provision of care for individuals.

3.1.1. Provision of comfort

There was also a sense that providing individuals and their families
with personalized information facilitates emotional preparedness and
could provide comfort with end-of-life care.

...would be beneficial, for sure, because it will give the providers more
information. Yeah, and it would give more comfort to the family, that they
are taking care of, if it's in the right way. [Interviewee 1, friend/family
caregiver]

...my mother died, and my brother-in-law died, and the brother-in-law
they had this marvellous doctor, and she told them exactly what to
expect over the next months or whatever...you knew what to expect. And
just because you know...it's certainly much easier to cope with it.
[Paired interview 3, friend/family caregiver]

3.1.2. Preparation and planning

Participants also felt that risk prognosis (e.g., “how long”) provides
important information for friend or family caregivers and their prepa-
ration and planning. Having a better sense of when to take personal
leave and to help with care or spending time together was seen as an
important benefit of having an individualized risk estimate.

We've had many situations where somebody's been told by a doctor that's
it's going to be eight months and they're holding on to that, and they pass
within four weeks. So, maybe this [tool] gives them a more realistic
approach...  [Focus group, health care professional]

For me, this is the first and only time I've ever been given a [prediction]...
when I asked the neurologist when she was first diagnosed... are we
looking at one year, five years, ten years...and he couldn't tell me. And I
said, well, I kinda need to know, because if it's one year to five years...I
may put my studies off. [Paired interview 3, friend/family caregiver]

Identifying people in the community who are nearing the end of life
earlier in their trajectory of decline was viewed as an important step for
having conversations that prepare families and make it a more under-
standable process as well as providing an opportunity to put into place,
plans for the end of life.

...my experience is that families are happy... to be able to talk about it, so
that they aren't taken by surprise when things start to deteriorate.
[Interviewee 2, health care professional]

I think sooner than later ... So okay, you don't want to hear that, but then
you maybe make preparations what you need to do whether it's bank
accounts, credit cards or things that you can do during that time
[Interviewee 3, friend/family caregiver]

3.1.3. Risks and benefits

Despite participants' general views regarding acceptability, there
was discordance on whether having a tool openly available in the
community (i.e., on the internet) was the appropriate setting. Many
participants were supportive of having the opportunity to access the
final prototype tool. For those that expressed conflicting views, they felt
that other individuals may not be able to cope with the risk information
if it was distressing or they did not have support when accessing the
information.

... Idon't know how individuals, other than me, might receive, accept, deal
with being offered information that's oriented towards end of life or
forecasting or anticipating or indicating likelihoods... For myself, I would
welcome it. From a public communications perspective, I can see where
there's a risk... [Paired interview 1, friend/family caregiver]
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For me, yes, and many of people in the same age, kind of same education,
same socioeconomic, yes, they might like to know how much longer they,
or loved ones, still have...But for my extended families, maybe for my
wife, ...my parents...people back in the Middle East...they don't like to get
faced right off with this bad news....So, yeah, it depends. [Interviewee 1,
friend/family caregiver]

3.2. Communication

3.2.1. Facilitating communication

Participants felt that having access to personalized risk estimates
could help clinicians, individuals and their families plan ahead and help
to honour wishes for end-of-life care. The information was identified as
being useful for engaging patients and their caregivers in goals of care
conversations and, importantly, having those conversations earlier in
the trajectory of decline.

I thought it was interesting that you started off the interview by talking
about giving patients and caregivers some insight, but I think it's also really
helpful to give insight to the clinician. And so, I think if anything, a tool is
helpful as a conversation starter, that's how I view them in my mind.
[Interviewee 2, health care professional]

3.2.2. Normalizing conversations around death

Moreover, participants felt that there is a need to normalize con-
versations around death, dying and bereavement and that current gaps
in this area could be bridged by risk prognostic tools.

I think what really needs to happen is this needs to be brought to the
forefront of people's minds. It needs to be something that people are willing
to talk about, and society needs to move in that direction, easier said than
done. And anything like this tool, it hopes for that to happen, cannot but
be a good thing.  [Paired interview 4, friend/family caregiver]

3.3. Barriers to use

There was discussion about the interpretation of a tool like our
prototype for individuals with different, language, cultural, or educa-
tional backgrounds. Participants acknowledged that there are potential
language or educational barriers to accurate completion of the tool and
interpretation of the results, as well as different preferences for this in-
formation based on cultural beliefs and expectations around death and
dying.

...people back in the Middle East...they don't like to get faced right off with
this bad news. [Interviewee 1, friend/family caregiver]

With respect to the issue of having a tool like the prototype available
in the community setting, some participants advocated for open access
and patient autonomy while others felt it was more important to provide
appropriate and supportive counsel in a shared care environment. Par-
ticipants expressed concern for the readiness of people to be presented
with end-of-life prognostication information. Participants also had
concerns around what would be done after individuals are identified and
the associated risks of being told their estimated survival time.

I personally see a far more upside than downside. But the downsides...
would be dealing with individuals who might at least initially resist the
message that please don't tell me. I don't want to hear that I'm ending my
life ... they want to continue on in blissful ignorance... [Paired interview
1, friend/family caregiver]

It needs to be done, I think, this tool, in a very controlled setting and there
could be sub data that medical professionals can look at....But I think it's
an accident waiting to happen if you make this something that is available
without control. [Paired interview 4, friend/family caregiver]
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3.4. Broadening the circle of care

Participants felt that advance care planning should not be a single
discussion, rather a conversation that is revisited to address changing
care needs and preferences and includes a broader perspective than just
family and the health team, for example, religious or community support
groups. Participants felt earlier identification of declining health could
facilitate both discussion of needs and broadening the circle of care to
meet those needs.

I think everybody should be supported when they're dying and all through
life...I mean because we're all in the same boat. We do support each other,
you know, communities do and families do and your friends do or
whatever community you belong to.... [Paired interview 2, friend/
family caregiver]

....the doctor has to start the conversation I guess, if you have a diagnosis,
but it's up to the, the family and the community to develop your own
network... [Paired interview 3, friend/family caregiver]

3.5. Tool feedback

Overall, participants felt the prototype tool for use by patients and
caregivers was informative and easy to use. They did provide
constructive feedback regarding limitations and considerations of how
prognostication should be performed. First, there was concern that the
act of self-reporting and the subjectivity of interpreting some questions
could lead to errors in the calculation.

it's gonna be as accurate as the people ... [who are] actually inputting it.
[Paired interview 3, friend/family caregiver]

They felt the overall accessibility of the tool for different age groups
and mobilities was a potential limitation. There was also concern that
presenting results was challenging and required an understandable
presentation of uncertainty. Participants suggested encouraging partic-
ipants to seek the support of someone while using prognostic tools to
help with the interpretation of results as well as providing emotional
support if the information is distressing.

I would put in the option of...you may wish to consider completing this
with your homecare worker, with your, with a family member, with your
family doctor, who can help you. You know, before proceeding, like,
again, because they could get this number at the end, and, and they're
devastated. [Paired interview 3, friend/family caregiver]

Participants felt that risk prognostication could facilitate docu-
mented, coordinated care through direct sharing with family members
and care providers or linkage to electronic medical records.

It can be linked to a [home care coordination service], it can be linked
to palliative care, it can be linked so that everyone is on the same page. For
example, when my mother was sick one doctor was saying no, no more IV
fluids, she's going to die. Another one was saying something else. So one
wanted the medical model and one wanted the palliative model. They
couldn't agree and so we were stuck in no man's land... [Interviewee 4,
friend/family caregiver]

4. Discussion and conclusion
4.1. Discussion

The results of this study suggest that the use of a tool to identify
people in the community who may be nearing the end of life is generally
acceptable and useful for facilitating advance care planning discussions.
However, there was dissension on whether risk prognostication (end-of-
life risk calculators) should be openly available to everyone in the
community setting. For some, there was concern that the information
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could be distressing and that it should not be done without the support
of a healthcare professional. Others argued in support of patient and
family autonomy and untethered access to the information.

Our study is the first we know of to examine patient and caregiver
preferences for end-of-life prognostic information in the community
setting. Similar to previous studies that have focused on identifying
patients at risk of dying in primary care settings [26,27], participants
supported the use of personalized risk tools to identify the risk of dying
earlier in a trajectory of decline. Past research indicates that patients are
open to discussing life expectancy with their physician and more so
when life expectancy was shorter [28-31]. In contrast, participants in
our study argued for early and ongoing discussions that are, ideally,
informed by personalized risk estimates that facilitate open decision-
making and recognise changing care needs and preferences. In cancer
clinics, identification of high-risk cancer patients through machine
learning algorithms increased serious illness conversations [32]. Our
study is in keeping with previous studies indicating the motivations (e.
g., preparing patients and their families, providing for emotional and
spiritual needs, making medical and health-related decisions, and
making the most of the time they have left) and barriers (e.g., uncer-
tainty in prognostic estimates, concerns about upsetting the patient or
getting negative reactions, and perceptions that patients may not be
open to receiving prognostic information) for discussing end-of-life
prognosis [28-31,33,34].

While the literature and our study suggest that most patients want to
discuss their life expectancy, there are still people who may not want to
receive this information. In addition to addressing uncertainty in the
prognostic estimates, patient's preferences for receiving this information
needs to be assessed. Having open access to risk prognostication may
help to overcome barriers with respect to healthcare providers as gate-
keepers to information that can inform the many decisions patients (and
their family members) make at the end of life. Providing people with a
prognostic estimate of their expected remaining months or years (life
expectancy) can improve decisional capacity, enable advocacy for
timely provision of supports needed at the end of life, and facilitate
shared decision-making between patients and healthcare professionals.
However, this access needs to be balanced and account for varying
preferences for receiving this information and how they want to receive
this information [35].

We had scheduled five focus groups, however four of the groups only
had two participants attend. That stated, previous research has shown
that dyadic interviews and focus groups produce similar results with
respect to the breadth and depths of topics discussed [36,37]. Our
sample included health care professionals and friend or family care-
givers with personal lived experience or interest in palliative care. They
were from one province in Canada and may not represent older adults
elsewhere. Nonetheless, the findings reported here provide unique in-
sights for supporting patients' and families' complex end-of-life decision-
making needs. Supporting these needs is a key goal since quality
decision-making leads to better outcomes for patients who often define
‘a good death’ as one in which these decision-making needs are sup-
ported sufficiently [38,39].

4.2. Innovation

This research explored patient and caregiver preferences for end-of-
life prognostic information in the community, introducing the concept
of accessible end-of-life risk calculators. Often, this type of risk infor-
mation is either not available to patients and their families, or clinicians
act as gatekeepers to the information. Providing older adults with a
personalized estimate of their anticipated remaining months or years
(life expectancy) can enhance their decisional capacity and facilitate
shared decision-making with healthcare professionals. The tool intro-
duced in this study, which was designed to predict mortality risk in older
adults and be available in the community setting, is part of an active
program of research around palliative care and continues to undergo
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evaluation for the public's use. While this study provides an initial step
to understanding critical factors for consideration, further research is
needed to address how to communicate risk tool findings and explore
additional benefits, harms, and barriers to implementation.

4.3. Conclusion

Our findings suggest there may be a role for accessible end-of-life risk
calculators in the community setting. Understanding the implications of
end-of-life identification in the community setting is critical to imple-
menting prognostic algorithms in ways that facilitate sensitive and
responsive identification, assessment, care planning, and improvement
of quality of life. Community-based patient and caregiver studies are
needed to assess risk communication of death at end-of-life and assess
whether communicating risk improves quality of care.
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