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“Life is pleasant. Death is peaceful. It’s the transition that’s troublesome.” 

Isaac Asimov, American science fiction novelist & scholar (1920 – 1992)

Death comes to us all

At the beginning of the 20th century, death was often a sudden event, with infectious dis-

eases, accidents and death in relation to childbirth as leading causes. Nowadays, sudden 

deaths are less common, especially in Western societies, where most people can anticipate 

death at an advanced age from a progressive illness which is preceded by a period of gradual 

decline1 2. Each year, 1.6 million patients in Europe will die from cancer and around 5.7 million 

from non-malignant chronic diseases3. In The Netherlands the total number of deaths in 

2016 was approximately 149.000, of which 89.000 were non-sudden deaths4 5. Half of the 

patients (53%) die at home, 19% die in hospital and 28% in a nursing home5.

Palliative care

As a chronic disease progresses, the emphasis in treatment goals shifts from prolonging 

life to preservation of quality of life3. This transition from curative care to palliative care is 

often a gradual process. The World Health Organization (WHO) defined palliative care in 

2002 as “an approach that improves the quality of life of patients and their families facing 

the problem associated with life-threatening illness, through the prevention and relief of 

suffering by means of early identification and impeccable assessment and treatment of pain 

and other problems, physical, psychosocial and spiritual”6. It has been estimated that in high 

income countries, up to 82% of people who are approaching the end of life may benefit from 

palliative care7.

Palliative care is mostly provided to patients suffering from advanced cancer, despite the 

fact that patients with a non-cancer diagnosis, like organ failure, neurological disease or 

dementia, may have the same palliative care needs as cancer patients3 8. Several studies have 

shown that early provision of palliative care can improve the quality of life of people with 

cancer or other life-threatening illnesses9-11. However, the start of palliative care is often 

delayed until the last weeks or days of life, when the disease is far advanced and disease 

focused treatments are no longer effective12. Three distinct trajectories of functional decline 

in patients with progressive chronic illness (see Figure 113) have been described by Lunney 

et al, illustrating the characteristic dynamic patterns of patients with different underlying 

diseases14. The first trajectory, typically associated with cancer, involves a reasonably pre-

dictable decline in physical health over a period of weeks, months, or, in some cases, years, 

followed by a fast deterioration in the last few weeks. The second trajectory, typically as-

sociated with organ failure, features a gradual decline with intermittent severe symptomatic 

crises. Each exacerbation may result in death, but the patient may also survive several of 

such episodes. The third trajectory, typically associated with dementia or frailty, shows a 
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progressive erratic decline from an already low baseline of cognitive or physical function-

ing13 14. Insight into these trajectories can assist healthcare professionals in estimating when 

palliative care should commence. However, with multimorbidity, which has become the 

norm at the end of life, patients may present with a combination of one or more trajectories, 

making this estimation more complex15.

Symptoms

In order to deliver good palliative care it is important to know which symptoms may oc-

cur during a specific disease trajectory or disease phase and what their impact on daily 

Trajectory 2: long term limitations with
intermittent serious episodes
With conditions such as heart failure and chronic
obstructive pulmonary disease, patients are usually ill
for many months or years with occasional acute, often
severe, exacerbations. Deteriorations are generally
associated with admission to hospital and intensive
treatment. This clinically intuitive trajectory has
sharper dips than are revealed by pooling quantitative
data concerning activities of daily living.4 Each exacer-
bation may result in death, and although the patient
usually survives many such episodes, a gradual deterio-
ration in health and functional status is typical. The

timing of death, however, remains uncertain. In one
large study, most patients with advanced heart failure
died when expected to live for at least a further six
months.8 Many people with end stage heart failure and
chronic obstructive pulmonary disease follow this
trajectory, but this may not be the case for some other
organ system failures. Box 2 illustrates this trajectory.

Trajectory 3: prolonged dwindling
People who escape cancer and organ system failure are
likely to die at an older age of either brain failure (such
as Alzheimer’s or other dementia) or generalised frailty
of multiple body systems.7

This third trajectory is of progressive disability
from an already low baseline of cognitive or physical
functioning. Such patients may lose weight and
functional capacity and then succumb to minor physi-
cal events or daily social “hassles” that may in
themselves seem trivial but, occurring in combination
with declining reserves, can prove fatal.9 10 This
trajectory may be cut short by death after an acute
event such as a fractured neck of femur or pneumonia.
Box 3 illustrates this trajectory.

Clinical implications
Trajectories allow us to appreciate that “doing
everything that can be done for a possible cure” may be
misdirected.

Optimising quality of life before a timely, dignified,
and peaceful death are the primary aims of palliative
care. Understanding and considering trajectories may
help professionals take on board, at an earlier stage
than would otherwise be the case, that progressive
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Fig 1 Typical illness trajectories for people with progressive chronic illness. Adapted from
Lynn and Adamson, 2003.7 With permission from RAND Corporation, Santa Monica,
California, USA.

Box 1: Example of a cancer trajectory

CC, a 51 year old male shop assistant, complained of
night sweats, weight loss, and a cough. An x ray initially
suggested a diagnosis of tuberculosis, but
bronchoscopy and a computed tomography scan
revealed an inoperable, non-small cell lung cancer.
He was offered and accepted palliative chemotherapy
when he had already lost considerable weight (too
much to allow him to enter a trial). The chemotherapy
may have helped control his breathlessness, but he was
subsequently admitted owing to vomiting. Looking
back, CC (like several other patients in our study)
expressed regret that he had received chemotherapy:
“If I had known I was going to be like this . . . .”
His wife felt they had lost valuable time together when
he had been relatively well.

CC feared a lingering death:

“I’d love to be able to have a wee turn-off switch,
because the way I’ve felt, there’s some poor souls go on
for years and years like this, and they never get cured, I
wouldn’t like to do that.”

CC’s wife, in contrast, worried that her husband might
die suddenly: “When he’s sleeping, I keep waking him
up, I am so stupid. He’ll say, ‘Will you leave me alone,
I’m sleeping.’ . . . He’s not just going to go there and
then, I know, but I’ve got to reassure myself.”

CC died at home three months after diagnosis, cared
for by the primary care team, night nurses, and
specialist palliative care services. His death had been
discussed openly. He and his wife were confident that
nursing, medical, and support staff would be available.

Clinical review
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Figure 1, Typical illness trajectories for 
people with progressive chronic dis-
ease. From Murray et al., 2005
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functioning is. The New Oxford Dictionary provides the following definition of a symptom: 

“A physical or mental phenomenon, circumstance or change of condition arising from and 

accompanying a disorder and constituting evidence for it.” Symptom expression varies from 

patient to patient, depending on the individual patient’s perception and on other factors, 

such as psychosocial issues. While symptoms are often addressed separately, patients fre-

quently have multiple coexisting symptoms16-18. Moreover, when evaluating symptoms, it is 

important to be aware of their multidimensional nature. Evaluation of a symptom should not 

be limited to its mere presence but also includes its severity and/or impact. The mere pres-

ence of a symptom does not imply that it is distressing or that there is a need for action16.

Symptoms in patients with advanced disease

The last 25 years, the number of studies focusing on symptoms in patients with advanced 

diseases has increased steadily (see figure 2). Symptom related aspects that are covered in 

these studies are the prevalence, burden (i.e. impact or distress) or management (i.e. symp-

tom control or interventions) of symptoms; the development, validation or translation of 

tools for screening or assessment of symptoms; a focus on specific symptoms or specific di-

agnoses; symptom aspects in relation to specific locations of care, care providers, (palliative) 

care teams, countries or regions of the world; and comparisons between different symptom 

assessors (e.g. patients or proxies such as family members or healthcare professionals).

A number of systematic reviews on symptoms in patients with advanced diseases (i.e. 

cancer, chronic organ failure, dementia) have been published this last decade19-21. Teunissen 

et al. performed a review on symptom prevalence in patients with cancer which showed 

that during the palliative phase fatigue, pain, lack of energy, weakness and appetite loss 

were all highly prevalent symptoms, being present in more than 50% of patients20. Janssen et 

al. reviewed studies on the prevalence of symptoms in patients with advanced chronic organ 

failure and found that fatigue, dyspnoea, insomnia and pain were frequently reported in all 

patient groups19. Lastly, van der Steen showed that patients with advanced dementia are 

often reported as having pain, shortness of breath, discomfort, restlessness, and difficulty 

with swallowing21. There seems to be a certain degree of concordance when looking at 

highly prevalent symptoms in patients with different types of advanced disease.

 
 
 
 

* The following search string was used: symptom AND (advanced OR end-stage OR palliative OR terminal)  Figure 2 Number of published studies on symptoms in advanced diseases between 1990 and 2015 in English
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Although the number of studies on symptoms in patients with advanced diseases in-

creases, evidence remains scarce or lacking for some subgroups. Of the approximately 9000 

studies published between 1990 and 2015 on symptoms in patients with advanced diseases, 

around 56% focused on symptoms in relation to cancer compared to 9% that focused on 

chronic organ failure (i.e. chronic heart failure, chronic obstructive pulmonary disease or 

chronic renal failure) and 2% that focused on dementia22. Furthermore, also in the studies in 

cancer, various cancer types were not evenly represented. Especially, patients with specific 

cancer types, as for example head and neck cancer, were barely studied. Moreover, almost 

all research has focused on patients in high-income countries19 20 23 24, whether patients in 

developing parts of the world experience the same symptoms and functional limitations 

remains unclear.

Diagnosing dying and awareness of dying

Recognition of the dying phase (i.e. the phase when death is expected to occur within hours 

or days25 26) is an important prerequisite to enable patients and their families to prepare for 

their impending death and saying goodbye27. Being aware that death is imminent is often 

seen as one of the features of a good death in modern Western culture28-31. Awareness 

that a patient’s death is imminent allows healthcare professionals to appropriately reset the 

goals of care to prevent possible harmful treatment. Diagnosing dying has been described 

as being partly ‘art’ and partly science32. On the one hand, it has been repeatedly shown 

that physicians are inaccurate in their prognoses for terminally ill patients. Mostly they 

overestimate patients’ life expectancy, although more experienced physicians have shown 

to have greater prognostic accuracy33 34. On the other hand, nurses have been described as 

perceiving signs and symptoms of dying earlier than physicians do35. This seems to be related 

to the intensity, frequency and duration of their contact with patients. Besides spending 

more time with a patient, intuition or a ‘sixth sense’ have also been suggested to be part of 

nurses’ assessment of imminent death36 37. Hence, a diagnosis of dying should preferably 

be established by physicians together with nurses, i.e. by an interdisciplinary team. It is not 

clear to what extent patients recognize their own dying.

Symptoms in the dying phase

Several studies have focused on the relation between symptoms and patients’ impending 

death38-41. Rigorous scientific evidence on which signs or symptoms could indicate immi-

nence of death is still lacking. Benedetti et al. performed a Delphi study to establish expert 

consensus on clinical phenomena indicating that a person will die within the next hours or 

days42. Death rattle, no food or fluid intake and changed breathing rhythm were judged by 

these experts as having the highest relevance.

A reduced oral intake is a common phenomenon at the end of life. This may be due to 

illness- or treatment-related symptoms or complications, such as dysphagia, nausea or vom-
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iting, mechanical of functional obstruction in the digestive tract, generalized weakness, and 

in the last days of life by a decreased level of consciousness or a loss of desire to drink43 44. 

The evidence that artificial hydration may be beneficial when patients have a reduced oral 

intake at the end of life is limited and inconclusive45-47. Common arguments against artificial 

hydration are that it may increase the risk of complications such as oedema, ascites, and 

death rattle43 48 49. On the other side, artificial hydration has been suggested to reduce the 

risk of delirium or terminal restlessness47 50 51. To be able to provide good quality of care at 

the end of life it is important to know which symptoms or phenomena can occur, but also 

how symptoms or interventions interact.

Patients with an advanced disease (cancer or non-cancer) have been reported to experi-

ence many symptoms in their last week or days of life52-62. Pain (reported prevalence between 

30%-60%)20 52 56 58 60 62, shortness of breath (22%-62%)20 52 56 58 60, restlessness (42%-51%)52 62, 

dysphagia (16%-46%)20 58, confusion (30%-68%)56 57 60 62 and death rattle (39%-56%) 52 58 have 

all been reported to be common in the last week or days of life. Insight into commonly 

occurring symptoms in the dying phase enables healthcare professionals to be proactive in 

the care they provide and enables them to explain to patients and family members what 

they can expect during the dying phase.

Aim And overview of the thesis

In this thesis, we focus on the impact of symptoms in the last phase of life. The studies 

described in this thesis were aimed at providing insight into various aspects of symptoms 

and symptom relief during the last phase of life. The following research questions will be 

addressed:

Research question 1  What is the prevalence and impact of symptoms in two understudied 

patient groups: patients with incurable head and neck cancer and 

patients in a developing country with advanced heart failure?

To answer this research question data were used from two survey studies.

To explore the prevalence and impact of symptoms in patients with incurable head and 

neck cancer, a cross-sectional descriptive study was performed at Erasmus MC. This study 

consisted of two parts. First, data from questionnaires filled in by patients between October 

2006 and October 2008 as part of normal care were used to establish symptom prevalence 

for 30 symptoms, of which 9 psychosocial. Second, data were prospectively gathered from 

February 2009 up to May 2009 to establish the impact of those 30 symptoms for patients 

and potential discrepancies between the ratings from patients and their family caregivers 

(see chapter 2).
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To explore the prevalence and burden of symptoms in patients with advanced heart failure 

in a developing region of the world, a cross-sectional observational study was performed at 

Groote Schuur Hospital in Cape Town, South Africa. Patients were recruited for this study 

between August and November 2012 from several inpatient facilities (i.e., an emergency 

unit, emergency ward, cardiology ward, and general medicine wards) and the outpatient 

cardiology clinic. Patients provided information on symptom prevalence of 28 physical and 

4 psychological symptoms and the associated burden (see chapter 3).

Research question 2  What is the prevalence and impact of death rattle and terminal 

restlessness and does fluid intake influence their occurrence?

To answer this research question, first a systematic review focused on death rattle was 

performed in 2012. Several databases were searched for empirical studies on death rattle. 

We investigated which labels and definitions of death rattle were used, the prevalence of 

death rattle, the impact of death rattle on patients, relatives, and professional caregivers, 

and effects of medical and nonmedical interventions (see chapter 4).

As fluid intake is suggested to be related to the occurrence of death rattle and terminal 

restlessness, a multicentre prospective observational study was performed. Data were col-

lected in 8 hospitals (one to three wards per hospital) and five hospices, including three 

palliative care units in nursing homes (PCUs), in the Netherlands. Data collection took 

place between November 2012 and November 2013 in patients who were, according to the 

multidisciplinary care team, likely to die within a few days. Data were collected using a 

digital version of the Care Program for the Dying (CPD), which was supplemented for this 

study with questions about death rattle, terminal restlessness, use of opioids and patients’ 

fluid intake (see chapter 5). The CPD, a Dutch instrument for multidisciplinary care can 

be used to support care and symptom management during the last days of life. The CPD 

was originally based on the Liverpool Care Pathway for the dying patient63 and adapted to 

the Dutch language and healthcare system. The CPD is started when the multidisciplinary 

team agrees that the patient is likely to die within a few days. The CPD is a template for 

multidisciplinary care in the last few days to hours of life and consists of three parts in which 

different data are recorded by doctors and nurses64. The care program assesses the physical, 

psychological, social, spiritual/religious and information needs of patients and relatives at 4 

hourly intervals59 64. Between 2010 and 2012 a digital version of the CPD was developed in 

the Netherlands to comply with the need for digitalization in healthcare

Research question 3  To what extent are patients aware of the imminence of their death?

To answer this research question, we performed a secondary analysis of data that were 

collected in a study that investigated the effect of using the CPD on the care and quality of 
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life during the last 3 days of life. Patients were recruited from hospitals, nursing homes and 

home care services and data collection took place between November 2003 and February 

2006. Nurses and family caregivers were requested to fill out a questionnaire with questions 

about the last 3 days of life. Both groups were asked whether a patient had been aware of 

the imminence of death. Also, medical records were screened for statements indicating that 

the patient had been informed of the imminence of death (see chapter 6).

Research question 4  Do nurses experience moral distress in relation to the practice of 

palliative sedation?

Patients who are nearing death sometimes experience symptoms that cannot be relieved 

with conventional therapeutic interventions, such as intractable pain, dyspnoea, and 

delirium65 66. Palliative sedation is a medical intervention used to alleviate unbearable and 

refractory suffering in the last phase of life by the deliberate lowering of a patient’s level 

of consciousness to induce decreased awareness of symptoms67-69. Palliative sedation is a 

practice of last resort and is therefore often used in complicated cases, under stressful con-

ditions and with time constraints, it has been linked to (emotional) burden for nurses68 70-74. 

To answer this research question, a secondary analyses of qualitative interview data was per-

formed. Qualitative interviews with nurses were collected as part of a larger project about 

the practice of palliative sedation in the Netherlands after the introduction of a national 

guideline on palliative sedation. Nurses were interviewed between October 2008 and April 

2009. Analyses were performed with the constant comparative method. (see chapter 7).
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