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Abstract
Background Providing the highest quality care for dying
patients should be a core clinical proficiency and an integral
part of comprehensive management, as fundamental as di-
agnosis and treatment. The aim of this study was to provide
expert consensus on phenomena for identification and pre-
diction of the last hours or days of a patient’s life. This study

is part of the OPCARE9 project, funded by the European
Commission’s Seventh Framework Programme.
Method The phenomena associated with approaching death
were generated using Delphi technique. The Delphi process
was set up in three cycles to collate a set of useful and
relevant phenomena that identify and predict the last hours
and days of life. Each cycle included: (1) development of
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the questionnaire, (2) distribution of the Delphi question-
naire and (3) review and synthesis of findings.
Results The first Delphi cycle of 252 participants (health care
professionals, volunteers, public) generated 194 different phe-
nomena, perceptions and observations. In the second cycle,
these phenomena were checked for their specific ability to
diagnose the last hours/days of life. Fifty-eight phenomena
achieved more than 80 % expert consensus and were grouped
into nine categories. In the third cycle, these 58 phenomena
were ranked by a group of palliative care experts (78 profes-
sionals, including physicians, nurses, psycho–social–spiritual
support; response rate 72 %, see Table 1) in terms of clinical
relevance to the prediction that a person will die within the next
few hours/days. Twenty-one phenomena were determined to
have “high relevance” by more than 50% of the experts. Based
on these findings, the changes in the following categories (each
consisting of up to three phenomena) were considered highly
relevant to clinicians in identifying and predicting a patient’s
last hours/days of life: “breathing”, “general deterioration”,
“consciousness/cognition”, “skin”, “intake of fluid, food,
others”, “emotional state” and “non-observations/expressed
opinions/other”.
Conclusion Experts from different professional back-
grounds identified a set of categories describing a structure
within which clinical phenomena can be clinically assessed,
in order to more accurately predict whether someone will
die within the next days or hours. However, these phenom-
ena need further specification for clinical use.

Keywords Phenomena . Delphi technique . Last hours/days
of life

Background

A minority of deaths in Europe occur suddenly and com-
pletely unexpectedly [1]. The majority of patients die from
progressive disease or frailty. Achieving the best care of the
dying should be recognised as a core clinical proficiency
and an integral part of comprehensive cancer management,
as fundamental as diagnosis and treatment. Patients in the
dying phase should receive the best possible support to meet
their individual needs. Technical expertise should be inte-
grated with a humanistic and ethical orientation.

The potential adverse impact of futile treatment on the
quality of life of patients with advanced cancer has received
broad public and professional attention and is an important
consideration in cancer care [2]. This is especially true for
imminently dying patients in the very last hours and days of life.

A key area to address is recognition or “diagnosis” that a
patient is dying. But clinically assessing the point at which a
patient enters the last hours or days of life is a complex
challenge. Despite growing interest in predictive factors in

cancer over the last decades [3], no valid tool has yet been
developed to recognise the dying phase in a cancer disease
trajectory. Some clinical signs (e.g. weight loss in the past
3 months, oedema, ascites, jaundice and cognitive status)
and symptoms (e.g. pain, dyspnoea, fatigue/tiredness, etc.)
have been suggested as good predictors for the last hours
and days of a patient’s life but are not well described in the
literature [4, 5]. This lack is surprising compared to the
frequency of such clinical situations and the intensity of
problems and crisis that may accompany the dying phase.

A number of prognostic scoring systems, such as the
Palliative Prognostic Score (Pap Score) [6] and Palliative
Prognostic Index [7], are designed to accurately predict
survival in terminally ill cancer patients. While these can
be useful in clinical practice, they are not created to identify
the imminent dying phase, i.e. the last hours or days of life.

End-of-life care pathways, such as the Liverpool Care
Pathway for the dying patient (LCP), support care for
patients and families during the last hours and days of life
[8]. The LCP provides a framework for its application but
lacks, as do the other tools, rigorous scientific evidence. In
order to provide adequate care in the dying phase, and to
ensure that patients who are not dying are given appropriate
treatment, tools to diagnose dying must be developed for
clinical use. The phenomena routinely seen in dying patients
should thus be identified and described.

The aim of this study was to describe the most pertinent
phenomena in identifying whether a patient is in the last hours
or days of life. This study is part of the OPCARE9 project
funded by the European Commission’s Seventh Framework
Programme. OPCARE9 aims to reach consensus, based on
current practice and available research evidence, on the opti-
mum care to be delivered in the last hours and days of the lives
of cancer patients and to identify gaps in the knowledge base.

Definitions

There is no widely accepted strict definition of the “dying
phase”. For the purposes of this study, the dying phase was
defined as the last 7 days of life.

“Diagnosing” dying, and the use of terms like “signs and
symptoms,” reflects the biomedical model [9, 10]. Therefore,
we chose the more comprehensive term “phenomenon” to
facilitate inclusion of any information (e.g. from laypersons)
that might play an important role in recognising the last hours
and days of life of terminally ill patients.

Delphi technique was chosen to generate phenomena
associated with approaching death. The Delphi technique
is an effective method for collecting and synthesising in-
formed opinions on a highly focused topic and serves to
highlight the perspectives of experts who have specialised
knowledge in the area of interest [11].
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Methods

Expert groups

Two expert groups were established.
The synthesis group was established within the

OPCARE9 collaboration and consisted of members of work
package 11 from Switzerland and country representatives2

of Italy, the Netherlands, Sweden, Germany, UK, Argentina,
New Zealand and Slovenia (the nine participating countries
in OPCARE9). Participants included nurses, physicians and
researchers. The group developed the questionnaires and
reviewed and synthesised the results.

The palliative care expert group consisted of health care
professionals and lay care persons/volunteers from various
care settings (Table 1), who were experienced in palliative
care and care of those in the last hours and days of life. They
were all able to communicate in English and questionnaires
were in English. This group was representing a broad spec-
trum of professional backgrounds, experiences and opinions
to encourage diversity in described phenomena [12]. A core
group of 36 experts (four from each OPCARE9 country, see
“Cycle 2”) represented various professions. The core group
was invited to participate in each cycle.

Study design

To collate a set of useful and relevant phenomena helpful for
identification of the last 7 days of life, the Delphi process
was arranged in three cycles. Each cycle contained (1)
development of the questionnaire, (2) distribution of the
Delphi questionnaire and (3) review and synthesis of find-
ings. The output of each cycle formed the basis of the
subsequent questionnaire (Fig. 1). Questionnaires were dis-
tributed in both paper and electronic version. Questionnaires
returned after the deadline were not included for analysis.

Cycle 1

The goal of the first cycle was to collect a broad spectrum of
phenomena as possible.

The expert group (see above) was invited to respond to
the following request:

Please list a maximum of four phenomena, observa-
tions or perceptions which seem important to you
while trying to identify that somebody will die within
the next hours or days.

1 Five core themes, pertinent to the care of cancer patients in the last
days of life, were structured as primary work packages.
2 Country representatives provided easy access to health care profes-
sionals and volunteers in the field of palliative care in each OPCARE9
country.

Table 1 Expert groups 1, 2 and 3

Experts % (n)

Expert group 1

Country Switzerland 65 (164)

New Zealand 1.2 (3)

Argentina 6 (15)

Netherlands 2.4 (6)

Sweden 5.5 (14)

Germany 3.6 (9)

UK 3.6 (9)

Italy 0 (0)

Slovenia 12.7 (32)

Complete 100 (252)

Profession Medical doctor 18.6 (47)

Nurse 34.1 (86)

Psychologist 4.4 (11)

Social worker 3.2 (8)

Spiritual guidance 1.6 (4)

Volunteer 6.3 (16)

Public 3.6 (9)

Other 2 (5)

Occupational therapist 0.8 (2)

Volunteer coordinator 0.4 (1)

unknown 25 (63)

Complete 100 (252)

Expert group 2

Country Switzerland 8.3 (3)

New Zealand 11.1 (4)

Argentina 14 (5)

Netherlands 11.1 (4)

Sweden 11.1 (4)

Germany 11.1 (4)

UK 11.1 (4)

Italy 11.1 (4)

Slovenia 11.1 (4)

Complete 100 (36)

Profession Medical doctor 28 (10)

Nurse 25 (9)

Psychologist 11 (4)

Social worker 11 (4)

Spiritual guidance 3 (1)

Volunteer 17 (6)

Volunteer coordinator 5 (2)

unknown 0 (0)

Complete 100 (36)

Expert group 3

Country Switzerland 13 (10)

New Zealand 13 (10)

Argentina 6 (5)

Netherlands 13 (10)

Sweden 15 (12)

Support Care Cancer (2013) 21:1509–1517 1511



Data collection was halted when each professional group
(nurses, physicians, psycho–social–spiritual professionals,
e.g. social workers, psychologists, priests, etc.) and volun-
teers from all collaborating countries were represented
(Table 1).

Cycle 2

Based on the results of the previous cycle, Delphi cycle 2
was aimed at phenomena occurring exclusively during the
last days and hours of a patient’s life. This cycle was
designed to assess the importance of each phenomenon in
this specific context.

Delphi questionnaire 2 was sent to a subset of the palli-
ative care expert group defined by profession (a total of 36
experts from cycle 1, one per profession for each OPCARE9
country, Table 1). The representativeness of the subset was
later checked in cycle 3 by verifying the congruence of
Delphi 2 and 3 outputs. The experts were asked the follow-
ing question:

Do you agree that this phenomenon is important when
identifying or recognising the last hours or days of
life?

The answer scale included four options: (1) I strongly
disagree, (2) I disagree, (3) I agree and (4) I strongly agree.
Demographic data were also collected from the expert panel
(profession, country).

Table 1 (continued)

Experts % (n)

Germany 8 (6)

UK 6 (5)

Italy 9 (7)

Slovenia 17 (13)

Complete 100 (78)

Profession Medical doctor 44 (34)

Nurse 33 (26)

Psychologist 9 (7)

Social worker 5 (4)

Spiritual guidance 8 (6)

Volunteer coordinator 1 (1)

Complete 100 (78)

Fig. 1 Study design of Delphi
process
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Cycle 3

In the third cycle, the phenomena identified in cycle 2 were
ranked. Delphi questionnaire 3 was sent to the expert group,
which included a minimum of 12 experts from each collab-
orating country, representing all professions (four nurses,
four doctors and four psycho–social–spiritual professionals)
(Table 1). Volunteers were not included in cycle 3 because
their feedback in the cycle 2 questionnaire indicated a belief
that medical expertise was mandatory in order to answer the
questions.

The question in cycle 3 was:

Please rate the following phenomena in terms of their
clinical relevance to predict that someone will die
within the next few hours/days.

Phenomena grouped into categories had to be rated on
the following scale: (1) no relevance, (2) low relevance, (3)
medium relevance, (4) high relevance and (5) highest rele-
vance. Respondents also had the options of “no answer” and
“comments”. An “add-in-option for phenomena missing” in
the respective category was also offered.

Analysis and statistical methods

Cycle 1 Content analysis according to Mayring3 [13] was
used to analyse the collected phenomena (output 1) [14]. All
questionnaires were reviewed independently by two
researchers. Duplicate phenomena were excluded.
Disagreements were discussed until consensus on inclu-
sion/exclusion was achieved. The definitive decision on
inclusion of phenomena was made by the synthesis group.

Cycle 2 Answers were dichotomized into disagreement 0 1,
strong disagreement, and 2, disagreement, and into agree-
ment 0 3, agreement, and 4, strong agreement. As a basis for
the development of the cycle 3 questionnaire, output 2
included phenomena that received more than 80 % expert
consensus on agreement. The synthesis group qualitatively
analysed all phenomena and created categories. Phenomena
were coded independently by three researchers and categor-
ised with the synthesis group until congruence was
achieved.

Cycle 3 For analysis and synthesis of findings, answers
were dichotomized into high relevance 0 4, high, and 5,
highest relevance, and into low relevance 0 1, no relevance;
2, low relevance; and 3, medium relevance. Cycle 3 incor-
porated phenomena and respective categories that achieved
more than 50 % expert consensus on “high relevance” in

predicting that someone would die within the next few
hours/days. To avoid the risk of losing potential valuable
phenomena, a lower percentage of expert consensus (50 %)
was chosen.In all three cycles, demographic data (profes-
sion, country, setting, years of experience in palliative care)
were collected, and descriptive analysis of data (frequencies,
percentages of expert panel and collected phenomena and
crosstabs inclusive of Chi-square test) was performed using
statistical software SPSS.

Results

Output cycle 1

We evaluated 252 questionnaires (65 % health care profes-
sionals, 6 % volunteers, 4 % public and 25 % missing/
unknown profession) from eight countries, with a response
rate of 100 % (see Table 1).

This first expert questionnaire generated 194 phenomena,
perceptions and observations that seemed to be important
for “diagnosing dying”. This cycle invoked a very broad
spectrum of phenomena, with different levels of abstraction.
Phenomena at a lower abstraction level were more specific,
such as “difficulty swallowing”, “noisy breathing”,
“changed breathing pattern”, “bluish skin” or “cold extrem-
ity”, whereas phenomena with higher abstraction level were
less specific, such as “deterioration”, “disconnection” or
“passivity”. Some phenomena required further clarification,
e.g. “intuition of professionals, gut feeling”, “death rattle”,
“is afraid”, “fatigue” or “irreversible deterioration of
consciousness”.

The synthesis group stated that a relatively high number
of phenomena were not uniquely related to the last hours/
days of life but might indicate a much earlier phase in the
process of decline. Examples included “paleness”, “intro-
verted” or “passivity”.

Output cycle 2

Thirty-six questionnaires were sent back from the subset of
the palliative care expert group (n036; 83 % health care
professionals, 17 % volunteers’, representing all nine
OPCARE9 countries, see Table 1). A response rate of
100 % was obtained.

Fifty-eight phenomena specifically related to the last
hours/days of life received more than 80 % expert consensus
on agreement (Table 2) and were subsequently included for
cycle 3. Nine categories were created: “breathing”, “com-
munication”, “consciousness/cognition”, “emotional state”,
“general deterioration”, “intake of fluid, food other”, “mo-
bility”, “non-observations, expressed opinions/other” and
“skin”.

3 Consists in a selection of qualitative techniques for systematic text
analysis
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Table 2 Included/ excluded phenomena of Delphi cycles 2 and 3

Delphi 2 Delphi 3

Included phenomenon Valid answers Agreement (≥ 80 %) Valid answers High relevance (≥ 50 %)

N N (%) N N (%)

Death rattles 35 35 (100.0) 78 64 (82.1)

Changed breathing rhythm 35 34 (97.1) 78 52 (66.7)

Changes in breathing 34 33 (97.1) 78 39 (50)

Consciousness level deteriorating and slowing 35 34 (97.1) 69 42 (53.8)

Irregular breathing 33 32 (97.0) 78 Excl.

Cyanosis 31 30 (96.8) 68 Excl.

Changes in breathing patterns 34 32 (94.1) 78 50 (64.1)

Troubles breathing 33 31 (93.9) 78 Excl.

Irreversible deterioration of consciousness 35 32 (91.4) 69 49 (62.8)

Marble-like skin 35 32 (91.4) 69 41 (52.6)

Physical deterioration 35 32 (91.4) 69 26 (33.3)

Rapid degradation of general condition 35 32 (91.4) 69 47 (60.3)

Comatose 35 32 (91.4) 69 48 (61.5)

Intuition of professionals, gut feeling 34 31 (91.2) 69 45 (57.7)

Organ failure 34 31 (91.2) 69 51 (65.4)

Increased bronchial secretion 32 29 (90.9) 78 Excl.

Extreme weakness 36 32 (88.9) 69 Excl.

Cannot drink 35 31 (88.6) 69 41 (52.6)

Cannot eat 35 31 (88.6) 69 Excl.

Cold extremity 35 31 (88.6) 69 37 (53.6)

No fluid or food intake 35 31 (88.6) 69 48 (69.6)

Noisy breathing 35 31 (88.6) 78 Excl.

Reduced cognition and attention 35 31 (88.6) 69 Excl.

Skin colour changes 35 31 (88.6) 69 Excl.

Impaired cognition 36 32 (88.3) 69 Excl.

Bluish skin 34 30 (88.2) 69 Excl.

Semi-comatose 34 30 (88.2) 69 36 (52.2)

Bed-ridden 34 30 (88.2) 69 Excl.

Burbling sounds 32 28 (87.5) 78 Excl.

Somnolent 32 28 (87.5) 69 Excl.

Agitation 36 31 (86.1) 69 Excl.

Communicates less than before 36 31 (86.1) 69 Excl.

Difficulty to talk 36 31 (86.1) 69 Excl.

Diminished cognition 35 30 (85.7) 69 Excl.

Discoloration of skin 35 30 (85.7) 69 Excl.

Reduced urine production 34 29 (85.3) 69 Excl.

Peripheral shut-down 27 23 (85.2) 69 40 (58)

Cheeks hollow and sunken 33 28 (84.8) 69 Excl.

Mottled skin 33 28 (84.8) 69 Excl.

Pale and frail appearance 31 26 (83.9) 69 Excl.

Changed facial expression 35 29 (82.9) 69 Excl.

Deterioration 35 29 (82.9) 69 Excl.

Not able to get up 35 29 (82.9) 69 Excl.

Psychic/ mental condition is deteriorating 35 29 (82.9) 69 Excl.

Restlessness 34 28 (82.4) 69 35 (50.7)

Inability to stand/ walk 34 28 (82.4) 69 Excl.

1514 Support Care Cancer (2013) 21:1509–1517



The most frequent reason for not answering was lack of
semantic clarity or misunderstanding the term describing the
respective phenomenon. Missing answers in each of the 194
rated phenomena ranged from 0 to 25 % (count 0 to 9, see
Table 2). The phenomenon “peripheral shut-down” was un-
answered by nine experts (25 %). Other unanswered phenom-
ena included “cyanosis”, “pail and frail appearance”,
“burbling sounds”, “somnolent” and “irreversible status”.

Output cycle 3

In the third cycle (“ranking”), 78 palliative care experts
(physicians, nurses, psycho–social–spiritual professionals;

see Table 1), from nine countries, were invited to participate.
Response rate was 72 %. Twenty-one phenomena from
seven categories received more than 50 % expert consensus
on their high relevance to predictions that someone would
die within the next few hours/days (Table 2). The seven
categories were: “breathing”, “consciousness/cognition”,
“emotional state”, “general deterioration”, “intake of fluid,
food other”, “non-observations/expressed opinions/other”
and “skin”. The categories “mobility” and “communication”
were discarded after this process. Missing answers ranged
from 0 to 12.8 % (count 0 to 10).

Palliative care experts also noted in free text that some
phenomena were missing in the questionnaire, mainly in the

Table 2 (continued)

Delphi 2 Delphi 3

Included phenomenon Valid answers Agreement (≥ 80 %) Valid answers High relevance (≥ 50 %)

Intuition of family/ relatives 34 28 (82.4) 69 Excl.

Refusal of fluid or food 33 27 (82.4) 69 Excl.

Cannot take medicine 33 27 (81.8) 69 Excl.

Changed attention 33 27 (81.8) 69 Excl.

Irreversible status 32 26 (81.8) 69 39 (56.5)

Pale around nose and mouth 35 28 (81.3) 69 41 (59.4)

Apathy towards environment 35 28 (80.0) 69 Excl.

Bedbound 35 28 (80.0) 69 Excl.

Facial colour changed 35 28 (80.0) 68 Excl.

Loss of body functions 35 28 (80.0) 69 Excl.

Reduced fluid or food intake 35 28 (80.0) 69 Excl.

Swallowing impossible 35 28 (80.0) 69 38 (55.1)

Table 3 Cross tabulation of profession relevance rating of ten phenomena of approaching death, p value

Profession p
value

Phenomenon MD LR
%

HR
%

N/
A

RN LR
%

HR
%

N/A PSSP LR
%

HR
%

N/A

Death rattle 14.7 85.3 – 11.5 84.6 3.8 5.6 72.2 22.2 0.162

Organ failure 23.5 73.5 2.9 11.5 84.6 3.8 16.7 66.7 16.7 0.235

Irreversible deterioration of
consciousness

29.4 70.6 – 19.2 69.2 11.5 16.7 77.8 5.6 0.284

Rapid degradation of general
condition

29.4 67.6 2.9 23.1 69.2 7.7 16.7 77.8 5.6 0.800

Comatose 20.6 76.5 2.9 34.6 61.5 3.8 16.7 66.7 16.7 0.191

No fluid or food intake 23.5 73.5 2.9 34.6 57.7 7.7 22.2 72.2 5.6 0.712

Changed breathing rhythm 23.5 73.5 2.9 34.6 61.5 3.8 33.3 61.1 5.6 0.850

Changes in breathing patterns 26.5 67.6 5.9 42.3 57.7 – 27.8 66.7 5.6 0.551

Intuition of professionals, gut
feeling

38.2 61.8 – 26.9 69.2 3.8 33.3 61.1 5.6 0.664

Conscious level deteriorating and
slowing

26.5 67.6 5.9 50.0 46.2 3.8 27.8 66.7 5.6 0.394

MD medical doctor, RN registered nurse, PSSP psycho–social–spiritual professional, LR low relevance, HR high relevance, N/A no answer
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category breathing. Apnoea, superficial breathing and
Cheyne-Stokes respiration were mentioned and rated as
highly relevant.

Cross tabulation of professional groups (medical doctors,
registered nurses and psycho–social–spiritual professionals)
and relevance rating of phenomena of approaching death
produced different ratings between professions. But results
of Chi-square tests showed that there was no significant
association between profession and the tested phenomena
(Table 3). Accordingly professional groups did not rate
significantly differently.

Discussion

This study, the first of its type, gives evidence to clinically
relevant phenomena that can identify and predict the last
hours and days of life.

Due to the lack of evidence in the literature (cite review
article if accepted in the same journal), Delphi technique
was chosen to compile a set of useful phenomena of
approaching death. Delphi technique is frequently used to
generate rather than to test hypotheses, to map out a field
rather than to test relationships within it [15].

A broad Delphi approach was chosen to guarantee het-
erogeneity and diversity of data: we used open questions in
questionnaire 1, selected palliative care professionals from a
variety of care backgrounds and countries, and included lay
care persons and volunteers. Professional bias within the
study is a risk. The high percentage of participating physi-
cians and nurses may have generated an overrepresentative
list of physical and psychological phenomena (e.g. catego-
ries such as breathing, emotional state; see Table 3).
However, the identified phenomena generally lack specific-
ity for direct clinical use in various diseases or diagnosis.
For example “change in breathing” has not been specified in
more detail as, for example, in “orthopnea due to muscle
weakness” or “tachypnea, >25 per min”.

In addition to these phenomena, palliative care experts
rated intuition/gut feeling as clinically relevant. This is not
surprising because another prognostic tool, the PaP Score,
has weighted clinical estimation of survival as its most
powerful factor [18]. Intuition should be considered part of
the theoretical concept. The emphasis placed on it by palli-
ative care experts is an indication that it is important in
practice. If so, theory and empiricism are mutually reinforc-
ing and might together facilitate discussion about the con-
cept of intuition and the framing of new hypotheses [16].

This set of phenomena indicating approaching death in
terminally ill patients might be useful as a starting point
for recognising the onset of dying and adding to the
discussion of appropriate care in the patient’s final hours
and days of life.

Limitations

It should be recognised that our data might not be general-
isable due to the frequency of occurrence in real clinical
settings. Our intention was to investigate a variety of phe-
nomena, and correlations in terms of settings, professions
and diseases should be drawn cautiously. Because expert
opinions rather than clinical observation were used, connec-
tion to daily practice is questionable. Some descriptions
were not very detailed, and we did not ask for cutoff points.

In the future, it will be useful to investigate international
expert opinion regarding the most important phenomena
related to the last days of life.

There remain two important issues related to diagnosing
dying. First, there exists no common definition of the dying
phase that captures processes and phenomena. It is possible
that this last part of life will continue to be characterised by a
mix of myths and observable phenomena, and a more de-
tailed “diagnosing” would not be possible even with a more
sophisticated approach. Second, it has not yet been demon-
strated that a more accurate diagnosis of the dying phase
will provide concrete benefits. But there is increasing evi-
dence for the importance of improving communication [17].
Clear and compassionate communication focused on the
individual needs of patients and families can help to deliver
high quality care at the end of life.

Our results may facilitate future research into the diag-
nosis of dying. We believe that the processual character of
many phenomena (“changes in....”) requires more attention.
There is also a need for longitudinal/repetitive assessment of
signs and symptoms in the dying phase.

A prospective, observational and longitudinal multi-
centre study should be carried out to test sensitivity
and specificity of the compiled phenomena and catego-
ries, respectively. Results of future research will inform
and be included in clinical tools like the Liverpool Care
Pathway [18].
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