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Abstract

Background: The end of life for someone with dementia can present many challenges for practitioners; such as,
providing care if there are swallowing difficulties. This study aimed to develop a toolkit of heuristics (rules-of-
thumb) to aid practitioners making end-of-life care decisions for people with dementia.

Methods: An iterative co-design approach was adopted using a literature review and qualitative methods,
including; 1) qualitative interviews and focus groups with family carers and 2) focus groups with health and care
professionals. Family carers were recruited from a national charity, purposively sampling those with experience of
end-of-life care for a person with dementia. Health and care professionals were purposively sampled to include a
broad range of expertise including; general practitioners, palliative care specialists, and geriatricians. A co-design
group was established consisting of health and social care experts and family carers, to synthesise the findings from
the qualitative work and produce a toolkit of heuristics to be tested in practice.

Results: Four broad areas were identified as requiring complex decisions at the end of life; 1) eating/swallowing
difficulties, 2) agitation/restlessness, 3) ending life-sustaining treatment, and 4) providing “routine care” at the end of
life. Each topic became a heuristic consisting of rules arranged into flowcharts. Eating/swallowing difficulties have
three rules; ensuring eating/swallowing difficulties do not come as a surprise, considering if the situation is an
emergency, and considering ‘comfort feeding’ only versus time-trialled artificial feeding. Agitation/restlessness
encourages a holistic approach, considering the environment, physical causes, and the carer’s wellbeing. Ending
life-sustaining treatment supports practitioners through a process of considering the benefits of treatment versus
quality-of-life and comfort. Finally, a heuristic on providing routine care such as bathing, prompts practitioners to
consider adapting the delivery of care, in order to promote comfort and dignity at the end of life.

Conclusions: The heuristics are easy to use and remember, offering a novel approach to decision making for
dementia end-of-life care. They have the potential to be used alongside existing end-of-life care recommendations,
adding more readily available practical assistance. This is the first study to synthesise experience and existing
evidence into easy-to-use heuristics for dementia end-of-life care.
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Background
Dementia is one of the biggest health concerns facing
older people and health and social care systems across
the world and has become an international public health
priority [1]. Despite emerging epidemiological evidence
that the incidence of dementia is declining, [2] the
prevalence of dementia is still rising across the world be-
cause of the ageing population [3–5].
Typically, as people with dementia approach the end

of life they develop symptoms which can be distressing
and create dilemmas for practitioners and family mem-
bers [6]. These may include difficulties with swallowing
and therefore problems with eating, drinking and taking
oral medication, agitation, a weakened immune system
leading to susceptibility to infections, skin breakdown,
and shortness of breath [7]. The deterioration experi-
enced at the end of life may be similar to that experi-
enced in other terminal diseases such as some cancers.
However, people with dementia not only experience
these symptoms for a longer period of time with uncer-
tain prognosis, [8, 9] but may not have the cognitive
capacity to verbally express their symptoms or make de-
cisions regarding their own care. This, in turn, makes
the processes of recognition, treatment and decision-
making more challenging.
Clinical decision-making in England is informed by

professional beliefs about best practice, available scien-
tific evidence, and clinical guidelines such as those
produced by the National Institute for Health and Care
Excellence (NICE), [10–13] as well as by specialist
organisations such as the Alzheimer’s Society and the
National Council for Palliative Care (NCPC) [14].
Until recently NICE’s national guidelines on palliative

and end of life care focussed on cancer, [10] with quality
standards and minimal guidance for end of life care for
people with dementia [11, 12, 15, 16]. New guidelines
published in December 2015 have a broader focus on
‘dying adults’, in the last few days of life [13]. Many
researchers and practitioners acknowledge that palliative
care for dementia may span a much longer period of
time, [17] starting earlier in the course of the condition,
with end of life care not restricted to just the last few
days or even the last 12 months, but potentially a period
of years [18–21].
The lack of guidance specific to end of life care for

people with dementia has been made more problematic
by the withdrawal of the Liverpool Care Pathway. The
removal has left practitioners without a framework for
providing end of life care in the terminal phase, having
demonstrated in previous studies its use as a framework
for providing end of life care for people with dementia,
[22] and elderly people at the end of life in non-cancer
settings [23]. This has reportedly had a negative impact
on the confidence of many practitioners, even those who

are experienced in providing end of life care [24]. How-
ever, at an international level the European Association
for Palliative Care (EAPC) has defined optimal palliative
care for people with dementia using a consensus-based
approach [17]. This covers 11 domains with 57 recom-
mendations, providing a framework for guidance encom-
passing clinical practice, policy and research.
Many previous clinical guidelines regarding end of life

care for people with dementia were limited by a lack of
evidence [25]. There is a paucity of randomised con-
trolled trials (RCT) to support recommendations, many
of which had small sample sizes, lacked strong underpin-
ning theoretical development limiting the robustness of
the findings [26]. In this context, heuristics (‘rules of
thumb’) have been proposed as an alternative to the use
of guidelines to facilitate decision-making by health and
care professionals [27]. Heuristics are schematic patterns
that can be applied in complex situations and function
as prompts to initiate thinking and action; they offer a
clinically familiar approach, are brief, easy to remember
and lead to action. Heuristics are simple decision aids
that can be more accurate than other complex, ‘informa-
tion-greedy’ classification and prediction tools [28]. They
are transparent, speedy and not reliant on technology.
Because they use less information and are fast, they are
efficient, making them particularly useful for conditions
of uncertainty in which decisions have to be made with-
out delay [28].
It is assumed that when practitioners make decisions,

they employ a systematic approach which involves
weighing up all the options, and the pros and cons
which accompany each of these options. However, non-
systematic processes are common, [29] in particular
when making decisions about health [30]. Those making
decisions in clinical practice often use heuristic strat-
egies [31]. The heuristics that general practitioners use
in making clinical decisions can shape performance
more powerfully than any form of formal training. [32]
An example of this is ‘Sutton’s Law’, which advocates
considering a common diagnosis to explain symptoms
before considering an uncommon one [33].
An example of a successfully implemented health-

related heuristic in the public domain is ‘FAST’, designed
to cue people about recognising stroke symptoms (see
Fig. 1).[34] This is a tallying heuristic, which weights all

Fig. 1 Stroke heuristic FAST (Taken with permission from the Stroke
Association website www.stroke.org.uk)
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cues equally and counts cues favouring one alternative
in comparison to others [35]. It can be understood as a
rule of thumb:
Facial weakness + Arm weakness + Slurred speech =

time to call for an ambulance
The study described here aimed to develop a toolkit of

heuristics to help practitioners with decision-making at
end of life for people with dementia. This paper will de-
scribe the development process for the heuristics, which
are being evaluated for utility and impact in different
settings [20].

Methods
Design
Using information from three sources and applying an
iterative co-design approach, triangulation of data was
carried out using a literature review, qualitative inter-
views and focus groups with family carers (‘experts by
experience’), and focus groups with health and care pro-
fessionals. Interviews were only conducted with family
carers as some family carers expressed that they did not
wish to take part in focus groups. Co-design is a tech-
nique adopted from product development [36] which
has tangible benefits in developing or redesigning health
services [37–40]. The co-design task was to develop
heuristics with only few attributes that operate under
three rules: 1) search through cues in a pre-determined
order; 2) stop searching as soon as a cue leads to an exit;
and 3) classify the object of concern accordingly [35].
An example is shown in Fig. 2, showing a decision tree
for treatment of community acquired pneumonia attrib-
utable to Mycoplasma pneumoniae in children with
macrolide antibiotics [28]. The branches of the tree
show the pre-determined order of questioning, the ob-
ject of concern is Mycoplasma pneumonia and three
levels of risk represent the exits from the decision tree.

Participants and recruitment
Family carers
Former and current family carers of people with de-
mentia were recruited to ensure a range of experi-
ences and opinions based on previous and current
experiences, from the Alzheimer’s Society Research
Network, using a purposive sampling approach,
selecting those with experience of providing end of
life care for a person with dementia at home or care
in hospital. Carers with experience at home or hos-
pital was specified as the heuristics were being devel-
oped for these settings.

Health and care professionals
Due to a multitude of potential complications and symp-
toms at the end of life for someone with dementia, we
purposively sampled a broad range of health and care

professionals with varying experiences and expertise
working with people with dementia at the end of life, in-
cluding; general practitioners, palliative care nurses and
physicians, geriatricians, speech and language therapists,
hospital nurses, healthcare assistants, community nurses,
and pharmacists. Professionals were recruited through
the Dementias and Neurodegenerative Diseases Research
Network (DeNDRoN) co-ordinating centre and the
Comprehensive Local Research Network (CLRN). The
research team also utilised its contacts within this field
to identify interested health and care professionals, using
a snowballing technique [41]. Snowballing is a method
which uses contacts of existing participants to identify
further additional participants who may be more difficult
to reach through traditional methods of recruitment,
such as some of the participants in this study.

Inclusion and exclusion criteria

� Family carers 18 years or older
� Family carers considered a primary carer for a

person with dementia
� Family carers with experience of caring for someone

at home and/or hospital

Fig. 2 Decision tree for treatment with macrolide antibiotics of
community acquired pneumonia attributable to Mycoplasma
pneumoniae in children
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� Carers suffered bereavement within the last
3 months were not eligible

� Carers unable to speak English were not eligible
� Practitioners in a caring role either health or social

care, for someone with dementia

Procedure
An overview of the procedure is shown in Fig. 3. A rapid
appraisal literature review was conducted to identify key
areas of decision-making concerning people with demen-
tia at the end of life [42]. The findings of the review,
together with findings from a preliminary study which
interviewed family carers about their ideas of quality end
of life care for people with dementia, [18] were used to
develop a topic guide (see Additional file 1).
The topic guide was used to facilitate focus groups and

interviews with both former and current family carers of
people with dementia, as well as groups of health and care
professionals. The topic guide for the interviews and focus
groups explored six broad areas of difficult decision mak-
ing; 1) difficulties with swallowing and problems with
eating, 2) agitation/comfort, 3) ending life sustaining
medical treatment, 4) personhood, 5) stopping routine
care (i.e. bathing and turning of a bed bound person), and
6) communication between professionals. Additionally,
carers were asked to suggest further difficult decisions
which needed to be made at the end of life.
The focus groups used a ‘think aloud’ strategy; par-

ticipants were presented with each topic and the
group were asked to vocalise their thoughts about
how decisions regarding this topic are currently and
should be made [43]. Traditional semi-structured in-
terviews give people the time and chance to process
and rationalise thoughts and decisions, and therefore
do not necessarily give an indication of what they
really think or provide any understanding of how they
arrived at their decision [44]. In order to make sense
of what people think and why they make the deci-
sions they do, many have argued that we need to pay
attention to verbalizations and thought processes as
these highlight how information is stored in working
memory [43, 45, 46]. Working memory contains the
thoughts in the present moment as well as the mem-
ories which are being retrieved from long-term mem-
ory [47]. The think aloud strategy allows us to hear
and access thoughts in working memory and hence
get a better understanding of how individuals make
decisions. The ‘think-aloud’ method was developed for
the usability testing of technical products but has
been used to understand the complex process of
decision making in healthcare settings [45].
Findings from the interviews, focus groups and the

literature review informed the development of a toolkit
of heuristics. Transcripts were read by four members of

the research team (ND, SI, RM, JW) and key messages
and decisions/decision processes were recorded by each
researcher. The research team met to discuss all key
messages from the data and how these may reflect heu-
ristics. From this initial meeting a series of heuristics
consisting of statements were generated. Two members
of the team (ND and RM) constructed heuristics from
these statements as flowcharts as shown in Figs. 4, 5, 6
and 7. The research team met again to discuss the
developed heuristics in order to refine them, using the
interviews and review of the literature as a basis for this,
together with their clinical and research experiences.
To develop the heuristics further a co-design group

was established. The co-design group consisted of health
and social care practitioners (palliative care consultant,
two GPs, Admiral (specialist dementia) nurse, social care
professional, two geriatricians, and a community nurse),
four family carers and members of the research team
with backgrounds in psychology, social care, anthropol-
ogy, and general practice. The co-design groups’ expert
knowledge and interpretation of the available evidence
was used to further develop the heuristics prior to their
testing in real settings.
The co-design group met following analysis of find-

ings from the focus groups and interviews to discuss
the development of the heuristics, using a nominal
group process. Nominal groups are structured meet-
ings with an aim to facilitate group thinking and de-
cision making about a given problem within an
expert group. A nominal group process was chosen as
it has been shown to have a useful role in analysing
health care problems [48], and can help bridge the
gap between researchers and practitioners [49]. Such
groups keep experts’ time commitment to a minimum
and collect a variety of ideas whilst allowing for inter-
action and discussion of these ideas.
The group were presented with an overview of the

evidence from both the literature review and qualita-
tive data, using a PowerPoint presentation. Each
member of the group was given an opportunity to
ask questions of clarification and detail from the
team. Following the presentation each member of the
team was provided with the provisional heuristics, as
both written statements and flowcharts. Members of
the group were initially asked to read through these
independently and then bring thoughts back to the
group about the presentation of these heuristics.
Specifically members of the group were asked their
preferred format: visual image or written statements.
Following this, each topic was discussed in detail. The
research team presented each topic individually and
asked specific questions of the group to promote
discussion and facilitate problem solving. Examples of
questions and the answers to these questions, with
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implications for changes to the heuristics, are dis-
cussed below.
Detailed notes were taken of the nominal group

process with the co-design group of comments and dis-
cussions which were made and the conclusions drawn
from these discussions. These notes were then used by
the research team to inform a rapid iteration following
the meeting. The nominal group outputs were sent by
email to all members of the co-design group for further
comment and feedback on the heuristics. A near-final
prototype of each heuristic was revised by the research
team and sent to the members of the co-design group,
prior to testing in real settings.

Results
This section presents the final prototype of heuristics
devised with the co-design group and presented to five
sites to use in their clinical practice with people with de-
mentia who are recognised to be at the end of life. These
sites included; one general practice, two community pal-
liative care teams, one community nursing team, and
one hospital care of the elderly ward. Findings from the

implementation and evaluation of the heuristics will be
reported separately.

Heuristics
Key topics regarding difficult decision making were
considered to be: eating and swallowing difficulties,
agitation/restlessness, ending life sustaining treatment,
and providing routine care at the end of life. Other
topics, including person-centred care and communica-
tion between professionals, were deemed by the co-
design group to be less appropriately addressed by
heuristics and also more ‘generic’ to good dementia care
rather than specific to end of life care.

Eating/swallowing difficulties
The heuristic for eating and swallowing difficulties was
devised using three rules which are interconnected, each
represented by a red box in Fig. 4. Rule one represents
the need to have early conversations about the possibility
of eating difficulties towards the end of life, in order to
ensure that this problem does not come as a surprise to
families and others involved in decision-making.

Fig. 3 Eating/swallowing difficulties heuristic
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The second rule applies when the person with demen-
tia is no longer able to eat or swallow and asks the pro-
fessional to consider if this is an emergency situation
(e.g. is the individual choking?). This highlights that it is
appropriate in this situation to call the emergency ser-
vices (ambulance/paramedic service) and not fear that
this will be seen as an unnecessary hospital admission.
The final rule applies if the swallowing difficulty is not

considered to be an emergency, and asks the profes-
sional/s to assess if the difficulties are due to a progres-
sion of the dementia or an alternative cause. This may
require input from a Speech and Language Therapist
(SALT) or other specialist. If reduced eating or swallow-
ing difficulties are deemed to be a consequence of

dementia, the rule is to advocate ‘comfort feeding only’.
Comfort feeding only, which is used in place of ‘at-risk
feeding’, simply refers to the process of eating for pleas-
ure, providing small amounts of food; the risk of aspir-
ation should be balanced with the potential for comfort
and pleasure that eating may provide [50]. At this stage
all oral medication should be converted to liquid form, if
this has not already been done.
In any situation in which swallowing and eating diffi-

culties are not thought to be due to the dementia, there
needs to be an assessment of whether the cause is po-
tentially reversible. For example, an infection or mouth
soreness could be treated with antibiotics or simple
mouth care. At this time, discussion with a specialist

Fig. 4 Agitation/restlessness heuristic

Fig. 5 Ending life sustaining treatment heuristic
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(for example, a geriatrician) may be needed to assess the
appropriateness of nasogastric tube feeding (NG) while
the reversible cause is being treated. Finally, a non-
reversible cause would direct the decision to comfort
feeding only.
During the development of this heuristic the co-design

group was specifically asked to provide expertise about
when to have discussions about the difficulties in swal-
lowing and eating. The group decided that this should
be part of the advance care planning process and done
as early as possible. “Comfort feeding only” was also
raised in the group which was asked if this terminology
was appropriate [50]. The group felt that this was a diffi-
cult concept to get right however, they felt this termin-
ology was better than the nearest equivalent term of ‘at-
risk feeding’. The most striking change after group con-
sultation and discussion was the separation of one rule
into three rules to form the heuristic.

Agitation/restlessness
Unlike the first heuristic, agitation and restlessness are
in one red box to symbolise one rule in its entirety. The
broad message from this heuristic is that agitation or
restlessness should not always be attributed to dementia
(see Fig. 5).
This heuristic encourages professionals to engage with

families and understand what has changed in the indi-
vidual’s life and/or care. The heuristic focuses on three
areas which should be considered simultaneously rather
than in a hierarchical fashion; environmental and social
changes, physical causes, and the general health and
wellbeing of the family carer. Further guidance is pro-
vided on what may be the cause under each of these

categories on a separate page, for example physical
causes may include pain, hunger/thirst or constipation.
Prior to discussions with the co-design group, the flow

of this heuristic was very complicated. The group simpli-
fied the design of the heuristic and emphasised the im-
portance of considering all three areas equally. Finally,
the group agreed it was important to highlight that there
may not be an identifiable cause and this was acceptable
and should not be seen as a failure by the medical, nurs-
ing, or care team.

Ending life sustaining treatment
Heuristic three consists of two rules which may help
with decisions for ending life sustaining treatment and
initiating new forms of treatment (see Fig. 6). Life sus-
taining treatment was considered to be any treatment
that was not solely about symptoms and that had long-
term benefits, such as statins or antihypertensives. The
first rule encourages an iterative process of discussions
with family members and a multi-disciplinary team ap-
proach, whereby treatment is only continued or initiated
if it maintains comfort or quality of life.
The second rule focuses on how to proceed with

rationalising medication and determining what treat-
ments are still needed at the end of life. Decision-
makers are advised to only continue or initiate treat-
ments that are likely to maintain comfort or have an
impact on quality of life. The rule advocates removing
treatments one by one, in order to avoid ambiguity
about any possible adverse effects following their with-
drawal. Subsequently, following the removal of any treat-
ment, quality of life and comfort should be reassessed

Fig. 6 Providing routine care at the end of life heuristic
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and the professional should be prepared to reinstate
treatments if appropriate.
Discussions with the co-design group did not lead to

significant changes in this heuristic. There was a group
emphasis that this heuristic should not include antibiotic
treatment. It was felt that whether or not to initiate anti-
biotics was an acute treatment decision that required its
own decision-making framework. Specifically, it was not
felt to be comparable with decisions about whether or
not to continue statins and antihypertensives.

Providing routine care at the end of life
Providing “routine care” encompassed several aspects
including personal care (i.e. bathing and grooming) as
well as turning an individual who is bed bound as a
preventative measure for pressure ulcers (see Fig. 7).
However, routine care does not include turning or
moving a patient if they already have a pressure ulcer

and need to be turned to relieve discomfort. This
rule, unlike many of the others, applies to the final
few days and hours of life, when providing routine
care may be uncomfortable and unnecessary for the
individual.
The heuristics consists of three rules which prompt

professionals to discuss with the family or advocate
about what an acceptable level of care may be. For
example, there should be discussions with relatives
about whether the patient would like their bed sheets
to be changed if they were not wet or soiled (wet and
soiled sheets/clothing would always still be changed).
The second rule which will be informed by these

initial discussions encourages the professional to
consider if routine care is causing distress and if so
make amendments or provide an agreed minimal
level of care without causing distress. Finally, rule
three highlights that if distress due to routine care is

Fig. 7 Overview of co-design process
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recurring, then further discussions with the family
about an acceptable level of care are recommended.
The co-design group felt it was important to empha-

sise at the start of this heuristic the need to discuss with
the family/advocate about what they feel is an acceptable
level of care. The original heuristic presented to the co-
design group placed discussions with the family at the
end after problems around providing routine care were
identified. The co-design group also felt this heuristic
was better suited to being deconstructed into three sep-
arate rules.

Discussion
Key findings
We used an iterative co-design process to develop a
toolkit of four heuristics on important and complicated
problems which practitioners working in end of life care
for people with dementia find challenging. We combined
information from the existing literature, together with
the perspectives of family carers and practitioners from
a range of disciplines, backgrounds and experience in a
technology development method to synthesise evidence
based heuristics.
The four heuristics developed in this study have been

developed with the aim of being used by health and care
practitioners, including doctors, nurses and care practi-
tioners in different settings. They provide a flowchart of
rules (accompanied by additional written material) to
help practitioners make informed decisions with more
confidence.
We would suggest that the heuristics have the poten-

tial to be used alongside the international EAPC recom-
mendations of optimal palliative care for people with
dementia [17]. The EAPC recommendations provide a
comprehensive overview of care and what palliative care
for someone with dementia should look like, whilst heu-
ristics provide more practical assistance to guide practi-
tioners through making difficult and complex decisions.

Areas for consideration
The development process raised questions about
which audiences and settings are the most appropri-
ate for the use of heuristics. As others argue, some
heuristics will be more appropriate for nursing and
social care and others for medical care [51]. The
same applies to the setting in which these heuristics
may be appropriate, for example providing routine
care would be applicable across all relevant settings,
community, care home, hospital or hospice. However,
aspects of the eating and swallowing difficulties heur-
istic may not be applicable to community teams, who
are unlikely to insert nasogastric (NG) tubes in the
home, although they may support community dwell-
ing people with them in situ, although this may also

vary across different countries. Research from the
USA suggests there is no evidence that artificial feed-
ing increases quality of life, [52] and a general con-
sensus from International EAPC recommendations
that permanent artificial feeding should be avoided
[17].
The discussions about heuristics in this development

process have also highlighted the need for caution in
their use. Although heuristics have been described as a
form of ‘fast and frugal’ decision making which fre-
quently leads to the right answer [53], not all end of life
decisions can be made quickly. Some decisions will
require careful consideration, good communication within
teams and between professionals and families, checking
advance care plans and a multi-disciplinary team approach
- for example, stopping life sustaining treatment. However,
heuristics can in some instances help create a logical
framework for making fast decisions which lead to action,
such as the provision of routine care.
Some of the heuristics such as agitation/restlessness

and eating/swallowing difficulties assume that specialist
help such as a specialist palliative care team, geriatrician,
or old age psychiatrist is available, however not all teams
particularly in the community where many people with
dementia reside will have access to such help. For
example, the heuristic regarding agitation/restlessness
suggests seeking specialist help from an old age psych-
iatrist if there is no identifiable cause of agitation/
restlessness. However, again this may vary across coun-
tries and health care systems.
Despite the attraction of heuristics being a simple,

efficient, fast method particularly useful for conditions
of uncertainty, [28] they are mental shortcuts and there-
fore there are limitations in their use; in particular they
can lead to faulty conclusions and cognitive biases [54].
One particular example of cognitive bias is the concept
of ‘representativeness’, which refers to errors made be-
cause thinking is overly influenced by what is typically
true. For instance, when someone with advanced demen-
tia begins to refuse food, this may be due to the disease
process itself but it can also be due to an entirely separ-
ate physical or even psychological cause, which may be
overlooked and reversible, for example oral thrush. The
heuristics presented in this paper are transparent and
therefore minimise error in judgement and resulting
bias, but they do not eliminate error. Throughout the
heuristics process, the importance of discussions with
the family, nominated decision maker and person with
dementia (if able) is highlighted. Discussions should
happen as early as possible as part of an approach to
advance care planning. However, this may not always be
possible as some people with dementia and their families
do not wish to discuss their own mortality and end of
life care plans [18, 19, 55].
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Strengths and limitations
A strength of this study is the direct focus it has placed
on the views of family carers and those who make diffi-
cult decisions about end-of-life care for people with de-
mentia. The co-design group contained a mix of health
and care practitioners and former family carers which
allowed for detailed discussions about the heuristics and
their content, increasing the rigour in the development
process which has been highlighted as often lacking in
previous research within this field [26].
This study is limited by the number of rounds (two) of

iteration that the heuristics received; more rounds of
discussion with the co-design group may have enhanced
the usability and design of the heuristics. However, fur-
ther development work is planned in subsequent phases
of the study.

Future research
The developed heuristics are being used by five different
teams including one general practice, one community
nursing team, an older adult hospital ward, and two
community palliative care teams [20]. The heuristics will
be used in practice by these five teams and evaluated
after three and 6 months of use. Some alterations and
refinements of the heuristics will likely be made with the
co-design group using a similar procedure to that de-
scribed in this paper at the 3 month stage. Finally, at the
close of the study, the co-design group will help produce
a finalised version of the heuristics.

Conclusions
Heuristics are a novel approach to decision making for
dementia end-of-life care, despite being already used in
many other aspects of health care decision-making. It is
hoped that the heuristics described in this paper will
provide practitioners with a practical toolkit to make dif-
ficult decisions about complex situations.
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groups and interviews. (DOCX 19 kb)

Abbreviations
CLRN, Clinical Local Research Network; DeNDRoN, Dementias and
Neurodegenerative Diseases Research Network; EAPC, European Association
for Palliative Care; GP, General Practitioner; MDT, Multidisciplinary Team ; NG,
Nasogastric Tube; RCT, Randomised Controlled Trial; SALT, Speech and
Language Therapist ; USA, United States of America.

Acknowledgments
This project was also supported by the Clinical Research Networks of the
National Institute for Health Research (NIHR). The views and opinions
expressed here are those of the authors and do not necessarily reflect those
of the NIHR or the English Department of Health. We thank all the family
carers and professionals who agreed to take part in focus groups and
interviews. We would also like to thank all members of the research

co-design group; Mr Frank Arrojo, Prof Peter Crome, Dr Karen Harrison-
Dening, Dr Ruth Law, Ms Laura Maio, Dr Caroline McGraw, Dr Andrew
Thorns. Finally, we are grateful for all the advice and guidance from the Alz-
heimer’s Society research monitors; Ms Cathy Bird, Ms Sue Lawrence, Ms Jane
Ward.

Funding
This research was supported by funding from Alzheimer’s Society grant
number AS-PG-2013-026 and by the Marie Curie Research Programme, grant
C52233/A18873. ND is funded by a NIHR School for Primary Care Research
Post-Doctoral Fellowship.

Availability of data and materials
Data used to inform the development of the materials presented (heuristics)
are interview transcripts and as such are not available due to a lack of
consent to share whole transcripts from participants.

Authors’ contributions
ND, SI, JM & ELS helped develop the project and gain funding; ND, SI, JW,
RM, & KL contributed to data collection and analysis. All authors have
contributed to drafting this paper. All authors read and approved the final
manuscript.

Authors’ information
ND - PhD
RM – MRCGP
JW - MA
JM - MA
ES – MD, MRCPsych
KL - MA
SI – FRCGP, FRCP

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable

Ethics approval and consent to participate
This research was approved by from both University College London (ID:
3344/003) and from the National Research Ethics Service London – Camden
and King’s Cross (ID: 15/LO/0156). Written informed consent was received
from all participants for interviews and focus groups.

Author details
1Research Department of Primary Care & Population Health, University
College London, Royal Free Campus, Rowland Hill Street, London NW3 2PF,
UK. 2Social Care Workforce Research Unit, King’s College London, London
WC2B 6NR, UK. 3Division of Psychiatry, Marie Curie Palliative Care Research
Department, University College London, 6th Floor, Wing B, Maple House, 149
Tottenham Court Road, London W1T 7NF, UK. 4Barnet Enfield and Haringey
Mental Health Trust Liaison Team, North Middlesex University Hospital,
Sterling Way, London N18 1QX, UK.

Received: 28 April 2016 Accepted: 27 July 2016

References
1. Alzheimer’s Disease International: Dementia and Risk Reduction: An analysis

of protective and modifiable factors. In. London; 2014.
2. Matthews FE, Arthur A, Barnes LE, Bond J, Jagger C, Robinson L, Brayne C.

A two-decade comparison of prevalence of dementia in individuals aged
65 years and older from three geographical areas of England:
results of the Cognitive Function and Ageing Study I and II.
Lancet. 2013;382(9902):1405–12.

3. Livingston G, Frankish H. A global perspective on dementia care: a Lancet
Commission. Lancet. 2015;386(9997):933–4.

4. Alzheimer’s Disease International: World Alzheimer Report 2015: The Global
Impact of Dementia: An analysis of prevalence, incidence, cost and trends.
In. Edited by International AsD. London; 2015.

Davies et al. BMC Palliative Care  (2016) 15:68 Page 10 of 11

dx.doi.org/10.1186/s12904-016-0146-z


5. Chan KY, Wang W, Wu JJ, Liu L, Theodoratou E, Car J, Middleton L, Russ TC,
Deary IJ, Campbell H, et al. Epidemiology of Alzheimer’s disease and other
forms of dementia in China, 1990–2010: a systematic review and analysis.
Lancet. 2013;381(9882):2016–23.

6. Davies N, Iliffe S. End of life care—why those with dementia have different
needs. BMJ. 2016;353:i2171.

7. Mitchell SL, Teno JM, Kiely DK, Shaffer ML, Jones RN, Prigerson HG, Volicer L,
Givens JL, Hamel MB. The Clinical Course of Advanced Dementia. N Engl J
Med. 2009;361(16):1529–38.

8. McCarthy M, Addington-Hall J, Altmann D. The experience of dying with
dementia: a retrospective study. Int J Geriatr Psychiatry. 1997;12(3):404–9.

9. Barclay S, Froggatt K, Crang C, Mathie E, Handley M, Iliffe S, Manthorpe J,
Gage H, Goodman C. Living in uncertain times: trajectories to death in
residential care homes. Br J Gen Pract. 2014;64(626):e576–83.

10. National Institute for Health and Care Excellence (NICE): Guidance on
Cancer Services Improving Supportive and Palliative Care for Adults with
Cancer. In. London; 2004.

11. National Institute for Health and Care Excellence (NICE): Quality standard for
end of life care for adults. In. London; 2011.

12. National Institute for Health and Care Excellence (NICE): Dementia quality
standard. In. London; 2010.

13. National Institute for Health and Care Excellence (NICE): Care of dying adults
in the last days of life. In. London; 2015.

14. National Council for Palliative Care (NCPC): Difficult Conversations for
Dementia. In. Edited by National Council for Palliative Care (NCPC). London;
2011: 22.

15. Department of Health: Living Well with Dementia: A National Dementia
Strategy. In. Edited by Health. Do. London; 2009.

16. Department of Health. End of Life Care Strategy: Promoting High Quality
Care for all Adults at the End of Life. London: Department of Health; 2008.

17. van der Steen JT, Radbruch L, Hertogh CM, de Boer ME, Hughes JC,
Larkin P, Francke AL, Jünger S, Gove D, Firth P, et al. White paper
defining optimal palliative care in older people with dementia: A
Delphi study and recommendations from the European Association
for Palliative Care. Palliat Med. 2014;28(3):197–209.

18. Davies N. Quality end of life care for people with dementia: The views and
experiences of family carers. London: University College London; 2014.

19. Davies N, Maio L, Rait G, Iliffe S. Quality end-of-life care for dementia: What
have family carers told us so far? A narrative synthesis. Palliat Med. 2014;
28(7):919–30.

20. Davies N, Manthorpe J, Sampson EL, Iliffe S. After the Liverpool Care
Pathway—development of heuristics to guide end of life care for people
with dementia: protocol of the ALCP study. BMJ Open. 2015;5:e008832. doi:
10.1136/bmjopen-2015-008832.

21. Radbruch L, Payne S. White paper on standards and norms for hospice and
palliative care in Europe: part 1. Eur J Palliat Care. 2009;16:278–89.

22. Finucane AM, Stevenson B, Moyes R, Oxenham D, Murray SA.
Improving end-of-life care in nursing homes: Implementation and
evaluation of an intervention to sustain quality of care. Palliat Med.
2013;27(8):772–8.

23. Brannstrom M, Furst CJ, Tishelman C, Petzold M, Lindqvist O. Effectiveness
of the Liverpool care pathway for the dying in residential care homes: An
exploratory, controlled before-and-after study. Palliat Med. 2016;30(1):54–63.

24. Torjesen I. Bad press over Liverpool care pathway has scared patients and
doctors, say experts. Br Med J. 2013;346:f175.

25. Grol R. Improving the quality of medical care: Building bridges among
professional pride, payer profit, and patient satisfaction. JAMA. 2001;286(20):
2578–85.

26. van der Steen JT, Goodman C. What research we no longer need in
neurodegenerative disease at the end of life: The case of research in
dementia. Palliat Med. 2015;29(3):189–92.

27. McDonald CJ. Medical heuristics: the silent adjudicators of clinical practice.
Ann Intern Med. 1996;124:56–62.

28. Marewski JN, Gigerenzer G. Heuristic decision making in medicine.
Dialogues Clin Neurosci. 2012;14(1):77–89.

29. Shafir E, Tversky A. Thinking through uncertainty: nonconsequential
reasoning and choice. Congnitive Psychol. 1992;24:449–74.

30. Redelmeier DA, Rozin P, Kahneman D. Understanding patients’ decisions.
Cognitive and emotional perspectives. JAMA. 1993;270(1):72–6.

31. Blumenthal-Barby JS, Krieger BA. Cognitive Biases and Heuristics in Medical
Decision Making: A Critical Review Using a Systematic Search Strategy. Med
Decis Mak. 2015;35:539–57.

32. Andersson SJ, Lindberg G, Troein M. What shapes GPs’ work with depressed
patients? A qualitative interview study. Fam Pract. 2002;19(6):623–31.

33. Segen J. Concise Dictionary of Modern Medicine. McGraw-Hill: The
University of Michigan; 2006.

34. Harbison J, Hossain O, Jenkinson D, Davis J, Louw SJ, Ford GA. Diagnostic
accuracy of stroke referrals from primary care, emergency room physicians,
and ambulance staff using the face arm speech test. Stroke. 2003;34(1):71–6.

35. Gigerenzer G, Gaissmaier W. Heuristic decision making. Annu Rev Psychol.
2011;62:451–82.

36. Kaulio MA. Customer, consumer and user involvement in product
development: A framework and a review of selected methods. Total Qual
Manag. 1998;9(1):141–9.

37. Paton N, Callander R, Cavill M, Ning L, Weavell W. Collaborative quality
improvement: consumers, carers and mental health service providers
working together in service co-design. Australas Psychiatry. 2013;21(1):78–9.

38. Piper D, Iedema R, Gray J, Verma R, Holmes L, Manning N. Utilizing
experience-based co-design to improve the experience of patients
accessing emergency departments in New South Wales public hospitals: an
evaluation study. Health Serv Manage Res. 2012;25(4):162–72.

39. Boyd H, McKernon S, Mullin B, Old A. Improving healthcare through the use
of co-design. J N Z Med Assoc. 2012;125(1357):76–87.

40. Bate P, Robert G. Experience-based design: from redesigning the system
around the patient to co-designing services with the patient. Qual Saf
Health Care. 2006;15(5):307–10.

41. Murphy E, Dingwall R, Greatbatch D, Parker S, Watson P. Qualitative research
methods in health technology assessment: a review of the literature. Health
Technol Assess. 1998;2(16):1–274.

42. Mathew R, Davies N, Manthorpe J, Iliffe S. Making decisions at the end of
life when caring for a person with dementia: a literature review to explore
the potential use of heuristics in difficult decision-making. BMJ Open. 2016;
6:e010416. doi:10.1136/bmjopen-2015-010416.

43. Ericsson KA, Simon HA: Protocol analysis. Verbal reports as data, 1st rev. ed.
edn. Cambridge, MA: MIT Press; 1993.

44. Jox RJ, Denke E, Hamann J, Mendel R, Forstl H, Borasio GD. Surrogate
decision making for patients with end-stage dementia. Int J Geriatr
Psychiatry. 2012;27(10):1045–52.

45. van Someren MW, Barnard YF, Sandberg JAC. The think aloud method. A
practical guide to modeling cognitive processses. London: Acadmic Press; 1994.

46. Jones JA. The verbal protocol: a research technique for nursing. J Adv Nurs.
1989;14(12):1062–70.

47. Baddeley AD, Hitch GJ. Woking memory. In: Bower GA, editor. The psychology
of learning and motivation. New York: Academic Press; 1974. p. 47–89.

48. Van de Ven AH, Delbecq AL. The nominal group as a research instrument
for exploratory health studies. Am J Public Health. 1972;62(3):337–42.

49. Carney O, McIntosh J, Worth A. The use of the Nominal Group Technique in
research with community nurses. J Adv Nurs. 1996;23(5):1024–9.

50. Palecek EJ, Teno JM, Casarett DJ, Hanson LC, Rhodes RL, Mitchell SL.
Comfort Feeding Only: A Proposal to Bring Clarity to Decision-Making
Regarding Difficulty with Eating for Persons with Advanced Dementia.
J Am Geriatr Soc. 2010;58(3):580–4.

51. Buckingham CD, Adams A. Classifying clinical decision making: interpreting
nursing intuition, heuristics and medical diagnosis. J Adv Nurs. 2000;32(4):990–8.

52. Mitchell SL, Kiely DK, Hamel MB. Dying with advanced dementia in the
nursing home. Arch Intern Med. 2004;164(3):321–6.

53. Croskerry P. A universal model of diagnostic reasoning. Acad Med. 2009;84:
1022–8.

54. Elstein AS. Heuristics and biases: selected errors in clinical reasoning. Acad
Med. 1999;74:791–4.

55. van der Steen JT, van Soest-Poortvliet MC, Hallie-Heierman M, Onwuteaka-
Philipsen BD, Deliens L, de Boer ME, Van den Block L, van Uden N, Hertogh
CM, de Vet HC. Factors associated with initiation of advance care planning
in dementia: a systematic review. J Alzheimers Dis. 2014;40(3):743–57.

Davies et al. BMC Palliative Care  (2016) 15:68 Page 11 of 11

http://dx.doi.org/10.1136/bmjopen-2015-008832
http://dx.doi.org/10.1136/bmjopen-2015-010416

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design
	Participants and recruitment
	Family carers
	Health and care professionals
	Inclusion and exclusion criteria

	Procedure

	Results
	Heuristics
	Eating/swallowing difficulties
	Agitation/restlessness

	Ending life sustaining treatment
	Providing routine care at the end of life

	Discussion
	Key findings
	Areas for consideration
	Strengths and limitations
	Future research

	Conclusions
	Additional file
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Authors’ information
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

