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Abstract 

Introduction: Over 150 different factors have been evaluated with regard to prognostication in cancer 

in various studies. The most common are performance status, cognitive function, quality of life (QoL), 

physical symptoms and signs, concomitant diseases and biochemical related factors. The aim of this 

thesis is to investigate the prognostic value of cancer characteristics, prevalent physical symptoms 

(e.g. pain, fatigue and dyspnoea), opioid treatment, mobility, falls, nutrition, cognitive function and 

QoL. The objective was also to compare the two datasets used in relation to prognostication and to 

evaluate survival prediction by health care professionals. A comparable study has not been conducted 

among Icelandic cancer patients before. 

Materials and methods: Data consisted of material from two prospective cohort studies, including 

266 patients. Firstly, data from Icelandic participants in the European Pharmacogenetic Opioid Study 

(EPOS) were used (N=150). These patients, who all received opioid treatment due to pain, had cancer 

and were either on palliative care and/or life-prolonging cancer therapy. Secondly, assessments of 

patients in palliative care service evaluated with the interRAI Palliative Care (PC) assessment tool, 

were included (N=116). Statistical analysis was performed with Kaplan Meier survival and Cox 

regression analyses.  

Results: Median survival of the patients in the EPOS part of the study was 101 day. In a 

multivariate Cox regression, variables that significantly predicted shortened survival were greater 

number of metastases (HR 1.24) and presence of fatigue (HR 1.82). Higher score on Mini Mental 

State Examination (MMSE) (HR 0.86), the role function scale (HR 0.99) of the EORTC questionnaire 

and the Brief Pain Inventory (BPI) interference scale (HR 0.91) was significantly related to longer 

survival. In the study using the interRAI PC assessment tool the median survival was 41 day. The 

variables significantly associated with shorter survival in a multivariate Cox regression were increased 

age (HR 1.02), shortness of breath on exertion (HR 2.53), and falls in the last 30 days (HR 2.73). 

Health care professionals were most accurate in their prediction of survival when survival time was 

short.  

Conclusion: The group of cancer patients on opioids lived longer than the group of patients on first 

admission to palliative care. Shorter survival in advanced cancer patients on opioids was associated 

with more metastases, fatigue, lower cognitive function and lower role function as well as decreased 

interference of pain. Shorter survival in patients with advanced cancer on first admission to palliative 

care is associated with higher age, dyspnoea and falls. These results are in accordance with previous 

studies on prognostic factors in advanced cancer patients. The datasets were different especially 

regarding survival which could explain the different results from survival analyses.  
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Ágrip 

Inngangur: Yfir 150 mismunandi þættir í ýmsum rannsóknum á krabbameinum hafa verið metnir m.t.t. 

forspárgildi fyrir lifun. Algengustu þættirnir eru líkamleg færni, vitræn geta, lífsgæði, líkamleg einkenni 

og tákn, aðrir sjúkdómar og lífefnafræðilegir þættir. Tilgangur þessarar rannsóknar var að athuga 

forspárgildi ýmissa krabbameinsþátta, algengustu einkenna (s.s. verkja, þreytu og mæði), ópíóíða 

meðferðar, hreyfigetu, byltna, næringar, vitrænnar getu og lífsgæða. Einnig var markmið að bera 

saman gagnagrunnina tvo sem voru notaðir í þessari rannsókn m.t.t. forspáþætti fyrir lifun og meta 

hversu vel spá heilbrigðisstarfsfólks, lækna og hjúkrunarfræðinga, um lifun samræmdist raunlifun. 

Sambærileg rannsókn hefur ekki verið gerð hjá íslenskum krabbameinssjúklingum. 

Efniviður og aðferðir: Gögn úr tveimur framsýnum hóprannsóknum, með 266 sjúklingum, voru 

rannsökuð. Í fyrsta lagi, voru gögn frá íslenskum þátttakendum í European Pharmacogenetic Opioid 

Study (EPOS) rannsökuð (N=150). Þeir sjúklingar voru allir með krabbamein á ópíóíðum við verkjum 

og fengu líknar – og/eða lífslengjandi krabbameinsmeðferð. Í öðru lagi, þá var notast við möt á 

sjúklingum í líknarþjónustu gert með interRAI Palliative Care (PC) mælitækinu (N=116). Tölfræðilegir 

útreikningar voru gerðir með Kaplan Meier lifunargreiningu og Cox aðhvarfsgreiningu.  

Niðurstöður: Miðgildi lifunar sjúklinga í EPOS hluta rannsóknarinnar var 101 dagur. Í fjölþátta Cox 

aðhvarfsgreiningu þá var aukinn fjöldi meinvarpa (HR 1.24) og þreyta (HR 1.82) sjálfstæður 

áhættuþáttur fyrir skemmri lifun. Hærra skor á Mini Mental State Examination (MMSE) (HR 0.86) og 

hlutverkakvarðanum á EORTC QLQ-C30 tengdist marktækt lengri lifun (HR 0.99). Meiri áhrif verkja á 

daglegt líf mælt með Brief Pain Inventory (BPI) tengdist einnig marktækt lengri lifun (HR 0.91). Í seinni 

rannsókninni, þar sem möt frá interRAI PC mælitækinu voru notuð, var miðgildi lifunar sjúklinga 41 

dagar. Hærri aldur (HR 1.021), áreynslumæði (HR 2.529) og byltur síðustu 30 daga (HR 2.725) voru 

marktækt tengd skemmri lifun í fjölþátta Cox aðhvarfsgreiningu. Heilbrigðisstarfsfólk var nákvæmara í 

spá sinni á lifun þegar raunlifun var styttri.  

Ályktun: Þegar niðurstöður gagnagrunnanna tveggja voru bornir saman þá kom í ljós að sjúklingar 

með langt genginn krabbameinssjúkdóm á ópíóíðum virtust lifa lengur en þeir sem voru metnir við 

fyrstu komu í líknarþjónustu. Styttri lifun hjá krabbameinssjúklingum á ópíóíðum, tengdist fleiri 

meinvörpum, þreytu, lægri vitrænni getu, minnkun á hlutverki og minni áhrifa verkja á daglegt líf. Hjá 

sjúklingum með krabbamein, metnir í fyrstu komu í líknarþjónustu, tengdist styttri lifun hærri aldri, 

mæði og byltum. Þessar niðurstöður eru sambærilegar fyrri rannsóknum á forspáþáttum fyrir lifum hjá 

sjúklingum með langt gengið krabbamein. Gagnagrunnarnir eru ólíkir, sérstaklega varðandi lifun, sem 

gæti útskýrt mismunandi niðurstöður lifunargreininganna.  
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1 Introduction 

In this introduction, the incidence of cancer and the need for distribution of health care resources in 

the near future is explored. Then definition and history of palliative care as well as research within the 

field is reviewed. At last several factors related to prognosis is presented e.g. why prognostication is 

important, how well it is assessed by health care professionals and which factors have shown to have 

predictive value for survival. 

 

1.1 Cancer incidence 

In 2008, about 12.7 million new cancer cases and 7.6 million cancer deaths were registered in the 

world, but incidence between countries varies greatly (1). The incidence in Iceland is around 

300:100.000 and the prevalence about 10%. A nearly twofold increase in 5-year survival rate has 

been seen during the past 50 years, resulting in an increased prevalence, but the incidence has also 

risen, around 50% in the last 50 years (2). According to populations Statistics Iceland (i.Hagstofa 

Íslands) an 8% increase in the population of Iceland is expected between the years 2011 and 2021, 

mainly due to a greater number of people 65 years and older, or an increase of 38% the next 10 

years. With increasing age of the population, cancer risk will increase, but currently the mean age at 

cancer diagnosis is 68 years for women and 64 years for men (3). The incidence in the Nordic 

countries is estimated to increase by 49% in men and 34% in women between 1993-97 and 2018-22 

(4). In addition to the ageing of the population this rise is also attributed to enlarged population size 

due to bigger birth cohorts, the so called baby boomers after the Second World War.  

A greater number of older people in the population and a rise in cancer prevalence along with 

earlier diagnosis and better treatment, leads to longer survival of cancer patients who in turn live with 

a chronic condition rather than an acute terminal one. This trend is seen in other diseases as well, e.g. 

chronic pulmonary and heart disease, where people survive through the acute phases to live with a 

chronic condition (5). With age, therefore, people will have more diseases and symptom load than 

earlier generations and the focus of treatment will shift from the curative to symptom management or 

palliative care. This puts an increased strain on an otherwise taxed health care system and especially 

the palliative care system. Since medical treatment will be more centred on symptom management, 

such as pain management and psycho-social support (6), it is imperative to make accurate survival 

predictions. The idea of prognostication in palliative care is not to predict recovery but to provide 

patients and their families with useful information about prognosis so they can set their goals and 

priorities for the limited time left of life. This will then help with advanced care planning, appropriate 

use of resources and allocation of services in the palliative care system and, therefore, will be more 

financially prudent.  
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1.2 Palliative care 

1.2.1 Definitions 

The definition of palliative care originates from the World Health Organization (WHO), which first 

defined palliative care in the 1990s, and modified the definition in 2002. Changes in the definition 

reflect evolution of palliative care from being exclusively treatment used after curative treatment failed 

to treatment used early in the disease process and parallel with a curative treatment throughout the 

disease trajectory (7). In the end, when death approaches, the importance of palliative care increases 

together with bereavement service/care (figure 1).  

Figure 1. A treatment model in illness trajectory (8)  

 

 

 

Palliative treatment is an active treatment where the purpose is not to cure but to improve quality of 

life (QoL) and well-being of patients with life-threatening illness and their families. Emphasises is on 

providing pain and symptom relief, spiritual and psychosocial support from diagnosis to end of life and 

to offer support to the family during the illness and in their bereavement after death of the patient. The 

palliative care model uses a team approach to address these various needs and the intention is 

neither to hasten or postpone death but to affirm life and regards dying as a normal process. Palliative 

care can be applied early in the course of illness along with other therapies that are intended to 
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prolong life and includes investigations that are needed to better understand and manage distressing 

clinical symptoms (7).  

Palliative care is supposed to be an inseparable part of the patients’ comprehensive management 

and based on the patient’s needs not diagnosis.  The message is: “you matter because you are you, 

and you matter until the last moment of your life. We will do all we can, not only to help you die 

peacefully, but also to live until you die” as Dame Saunders said in 1976 (9). In cases of chronic 

diseases and when the chance for recovery is none “hope remains for a moment without suffering, an 

hour of dignity, a day without pain, a week of bonding with family and friends, and a good death” as 

Patricia Bomba M.D. said in her article about transition to hospice care (10).  

1.2.2 History 

The perception of death and dying in Western countries during the last centuries has changed 

dramatically. From being a natural part of life, death became shameful and a taboo. Following the First 

World War the tendency was not to inform the dying patient about the truth of his/her situation and 

people often died alone in hospitals. With advancing medical technology, over last decades, the 

emphasis has been on curing instead of symptom control and palliation. With increased awareness of 

the multiple needs of patients and their families this has again gradually changed (5, 11). 

The first modern hospice, St.Christopher's Hospice in England, was opened in 1967. It was the first 

research and teaching hospice that included home care and family support throughout illness and the 

bereavement period. St.Christopher’s was founded by Dr. Cecily Saunders, the pioneer of modern 

palliative medicine with new approach to pain and symptom management and appreciation for the 

multi-dimensional need and nature of suffering. In the beginning palliative care centred on cancer 

patients but the concept has evolved into care based on need regardless of diagnosis (5, 12, 13).  

Palliative care is most often provided by general health care professionals but specialised palliative 

care is appropriate when patients have difficult, complex and diverse physical, emotional, social, 

spiritual and existential problems (8) Specialisation in palliative medicine was acknowledged in the 

1980s in England and is now a recognised specialty in medicine in many countries (13).  

Palliative care in Iceland, as elsewhere, evolved along with oncology where in- and out-patient 

oncology units opened in the 1980s. The hospice model was introduced in 1986 and in 1987 the first 

home palliative care unit was established in Reykjavik. By the year 2001, two in-patient palliative care 

units, one general, the other geriatric, with a total of 21 beds, had been established within Landspitali 

– The National University Hospital of Iceland (LSH) (14). A hospital-based palliative consultation team 

and three palliative home-care teams, two serving in Reykjavik metropolitan area and one in Akureyri 

and surroundings, were established. Unfortunately, the geriatric palliative care unit was closed early in 

2012 due to financial constraints at the hospital but the general unit will expand in the autumn of 2012.  

1.2.3 Research in palliative care 

At St. Christopher’s, research was a priority and many of the first studies on pain control were 

conducted there (5). In spite of enthusiasm and urgency in the beginning, the research efforts began 
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to wane because of the prevalent view that a scientifically clinical research was incompatible with 

palliative care (5, 6).  

A major objection to palliative care research has been based on the notion that palliative care 

population is too vulnerable, frail and with such a complex symptom burden and distress that it is not 

ethically sound to conduct research on this group of patients. This has been repudiated by many 

palliative care clinicians by referring to, among other things, the Declaration of Helsinki (15), which is 

an ethical code of practice for clinical research and applies also for the palliative care population (16). 

Palliative care should, therefore, like any other medical care, be grounded on evidence. The opinion, 

that frailty and complexity of the palliative care population should preclude clinical studies, has greatly 

affected research in palliative care. This view has gradually changed over the last two decades as the 

palliative care movement has expanded.  

An important milestone in the evolution of palliative care research was the establishment of 

European Association for Palliative Care (EAPC) and subsequently their first congress in 1990. EAPC 

research meetings developed later and so did collaboration between professionals in Europe, Canada, 

Australia and the USA (6). In 2009, a European Palliative Care Research Centre was established in 

Norway in close collaboration with EAPC (17).  

Research in palliative care faces many challenges, however, palliative care is based on a multi-

professional approach and, therefore, many different treatments may be offered to patients 

simultaneously. In order to get a comprehensive view of the patient, information from different sources 

needs to be gathered. Interviewing patients and/or their families, collecting information from patient 

records and/or using specialised questionnaires are all accepted methods.  Patients can be frail and 

many tolerate poorly lengthy questions and investigations. This puts a strain on the investigator to find 

balance between optimising the scientific rigor while ensuring that the patient’s limits are honoured. It 

is, therefore, often difficult to get adequate numbers of patients to participate and attrition is even more 

of a problem than in other clinical studies (5).  

The quantity of palliative care research is now expanding through arrangement of research 

congresses and formation of collaborations around the world, and the possibilities of research within 

the field are plenty. There is a need for greater emphases on national strategies for research in 

palliative care and funding with larger multi-centre, randomised, clinical studies on treatment and 

treatment techniques (16).  

 

1.3 Prognosis 

Diagnosing, treating and predicting survival of patients is a role of the physician. The importance of 

prognosis had in some ways diminished in the 19th century, with better diagnostic tools and treatment 

options and main emphases on curative therapies. This has since changed, as previously described, 

and more attention is now being paid to symptom control and quality of life.  

Palliative care is mostly provided by health care professionals who are not specialised in palliative 

care. Many clinicians, e.g. surgeons, geriatricians, oncologists and haematologists, will frequently see, 
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non-curative patients and some of those clinicians may not feel competent or confident enough to 

communicate with patients about terminal illness and treatment options (18, 19).  

To predict time of death can be difficult and requires clinical skills. It is challenging for health care 

professionals, who have been trained to fight death by all means, to address the possibility of death. 

Higgs et al (20) suggested that when, diagnosis of a progressive non-curable disease is made and the 

patient is no longer responsive to treatment, it is appropriate to confront the issue. In clinical practice, 

it can be useful for health care professionals to ask themselves whether it would surprise them if their 

patient would still be alive after one year and if so, palliative approach should be considered (21). 

It is of importance for patients to receive information in order to make appropriate plans and to 

utilize the time they have left. Physicians have to be careful of not being too ambiguous about results 

and plans because this can easily mislead patient’s regarding their prognosis (18, 19).  

In the following subchapters several aspects of prognosis are reviewed. The importance of 

prognosis for patients and the health care system and an overview of prognostic factors for survival 

that have earlier been investigated and studied. The need of patients and their families for information 

about prognosis will also be reviewed and how too little information can affect this group.  

1.3.1 Why prognostication is important 

Most physicians, at some time, treat and care for dying patients. Being able to predict outcome and 

survival is, therefore, important for most physicians, though especially for oncologists and palliative 

care physicians. This has significance for many reasons. Many patients and their families want to 

know how long patients have so they can make plans and decisions about their final time together. 

Health care professionals want to improve care of those who are dying and to utilise and organize 

available resources of the health care system equally (22).  

According to a British study, professionals and the patients’ families/relatives found good symptom 

control, QoL, dignity and relationships, to be the most important factors in the last months and weeks 

of life. However, patients themselves focused more on communication, dignity, access to services and 

co-ordination and continuity within and between clinical specialties and services (23). To meet these 

needs of patients, their families and health care professionals, it is important to have access to as  

accurate survival predictions as conceivable.   

Resource management is highly important in the health care system and prognosis can influence 

appropriate use of those resources. If prognostication is made, suitable arrangements for example can 

be made with regards to location of care. Studies examining individual preferences about medical care 

at the end of life show that patients, families and health care professionals focus more on home-based 

care and good symptom-control with minimally invasive means than hospital based care with focus on 

extension of life by invasive techniques (24).  

1.3.1.1 Awareness time 

Prognostication is also important for the health of future widows and widowers. The length of time 

that a spouse is aware of an impending death is called awareness time and has been extensively 

investigated, especially by Swedish researchers. A Swedish study indicated that a short awareness 
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time may result in additional anxiety and use of sedatives in widows (25).  Another Swedish study of 

widowers showed that men who had not had an end-of-life discussion with their wife during the last 3 

months of her life had a greater risk of experiencing feelings of guilt and regret as widowers than men 

who did discuss these matters with their dying wife (26). In addition, they also had increased risk of 

psychological morbidity and other symptoms such as anxiety, a heightened startle response, 

emotional numbness and sleep disorders (27). One of the most important factors that predicted the 

preparedness of the widower in this study was the awareness time (28). 

1.3.2 “How long do I have, doctor?” 

Physicians frequently address the question “how long do I have, doctor?” Despite its prevalence, 

many physicians try to avoid prognostication and think they should avoid being too specific when 

asked. Nearly half do not offer information on prognosis voluntarily but wait to be asked (29). 

According to the Icelandic Patients’ Rights law (30) the patient has a right to be informed about his or 

her health, including information about his/her condition, prognosis, planned treatment, other options 

and the possibility to seek a second opinion. This negates the view of physicians about their patients’ 

wishes concerning disclosure of information.  

A large British study showed that 87% of cancer patients and other palliative care patients want to 

know everything about their disease and prognosis, good or bad, something that physicians tend to 

underestimate. Those few (13%) who preferred that the physician decides about disclosure of 

information tend to be older than 70 years. Women, rather than men, seem to prefer more detailed 

knowledge about their disease (18). An American study based on interviews with physicians regarding 

deaths of their patients, revealed that 86% of physicians knew that their patients were dying but only 

11% spoke personally with patients about the possibility. Most of them discussed prognoses with the 

relatives or the medical team. Those physicians who recognised early approaching death and spoke 

with the patient about it reported higher satisfaction with the end-of-life care they delivered (31) .In 

another American study on physicians’ experiences and attitudes towards prognostication, over half of 

physicians felt they had an inadequate training to predict survival and found it a stressful process. 

Most believed that their patients expected too much certainty regarding prognostication and were 

concerned about being adversely judged for their prognostic errors, both by their colleagues and 

patients (29). An international study by Bruera et al analysed the attitudes and beliefs of palliative care 

specialists in Europe, Canada and South America towards communication with the dying. They all 

reported that they would like to be told the truth if they themselves were diagnosed with terminal 

illness, yet 93% of the Canadian, and only 26% of the European and 18% of the South American 

palliative care specialists thought that most of their patients would like to know. Cultural differences 

may influence this type of communication between physicians and patients, and though often an 

overrated aspect it has to be acknowledged in clinical settings (32). These studies emphasises that 

patients both want and need information regarding their condition. However, physicians tend to avoid 

talking to patients about their imminent death and speak instead with the family and relatives or to the 

medical team, mainly because of perceived stress and inadequate training.  



  

20 

The medical literature reveals no evidence that terminally ill patients die more happily in blissful 

ignorance or that they will lose all hope if told the truth and sink into depression. End-of-life 

discussions were not associated with higher rates of major depression or more worry in patients 

according to a study on association between end-of-life discussions and aggressive interventions. 

End-of-life discussions were associated with lower rates of assisted ventilation, resuscitation and ICU 

admission and earlier hospice enrollment. Aggressive medical treatments were furthermore related to 

worse patient’s QoL and higher risk of major depression with the bereaved caregiver (33).  

Patients need to make plans for their death, decide where and even how they want to die and say 

their final fare-wells to family and friends. A failure to prognosticate can lead to patients dying in places 

they dislike, enrolling into clinical trials of experimental treatment that have not shown benefit and 

seeking noxious chemotherapy rather than good palliative care.  

In spite of this, patients have the right to refuse to be informed of their health and prognosis and it 

is, therefore, imperative to take into account the ethical, cultural, religious and psychological aspects 

when communicating with the patient to avoid inflicting additional harm.  The important clinical point is 

to ascertain the preferences of the patient regarding knowledge about their terminal illness regardless 

of his/her cultural background and not make assumptions about their wishes (19). 

 

1.4 Prognostic factors for survival 

Many papers have suggested prognostic factors for survival and most of those included end-stage 

cancer patients. Some studies have investigated other palliative care disease groups e.g. heart failure, 

respiratory diseases and dementia.  Few studies have been performed in open palliative care service 

(34) and no comparable studies have been conducted in Iceland. 

Over 150 different factors have been evaluated with regard to prognostication in various studies. 

Factors most commonly studied are performance status, cognitive function, OoL, physical symptoms 

and signs and concomitant diseases and biochemical measures (35). In the next chapters several 

factors shown to have a relationship with survival in cancer patients in earlier studies will be reviewed.  

1.4.1 Physical performance and cognitive function 

Several studies have evaluated prognostic value of physical performance in palliative and cancer care 

and performance status is frequently used for selection of patients entering clinical trials and/or 

aggressive oncological regimens. These studies have shown strong connection to survival (36).  

Different performance scales and measurements have been used to quantify performance status. 

The Karnofsky Performance Scale (KPS) is most often used for this purpose but also activities of daily 

living (ADL) scales which measures various activities during the day. KPS is a scale from 0 to 100 

where 100 is “perfect” health and 0 signifies death (36-38). ADL is a term used to refer to daily self-

care activities such as personal hygiene and grooming, dressing, eating, transfer, bowel and bladder 

management and ambulation (5).  

Studies have confirmed that poor performance status is related to shorter survival but good 

performance status is not necessarily related to longer survival (22, 39-41). An American study, on 
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hospitalised older people, showed that those who were dependent in all aspects of ADL had a higher 

hospital and one-year mortality and use of nursing homes within 90 days than those who were 

independent in ADLs. This relationship was unchanged even when controlled for acute illness, co-

morbidity and demographical characteristics (42).  

Delirium and worsening cognitive function have been found to predict shorter survival in many 

studies (22, 43). One of the most prevalent measurements of cognitive function is the Mini-Mental 

State Examination (MMSE). It is used as a brief screening of cognitive function and can be used to 

document changes, for e.g. when delirium is assessed (44). Cognitive impairment, where MMSE was 

less than 24 out of 30, was independently associated with shorter survival in a study by Bruera et al in 

patients with advanced cancer (45). An Italian study by Caraceni showed that diagnosis of delirium 

significantly worsened life expectancy. Delirium was found in nearly a third of the study population of 

advanced cancer patients who had been referred to palliative care. Median survival for delirious 

patients was 21 days compared with 39 days for those not affected (p<0.0001) (46). 

1.4.2 Physical symptoms and signs 

Various physical symptoms and signs are related to shortened survival in advanced cancer patients 

(22). Symptoms like pain, fatigue, anorexia-cachexia and dyspnoea have been related to shorter 

survival in many studies but results are inconclusive. Several studies show an independent 

relationship when entered into multivariate analyses but others do not.  

Pain is a very common symptom in final stages of diseases and is often the reason for patients to 

be referred to palliative care services. Neither pain, nor use of pain medications has been shown to 

have an independent relationship to survival (22, 47, 48).  

Fatigue and anorexia are two of the symptoms most frequently associated with shortened survival. 

In a recent systematic review, it was established, in univariate and multivariate analyses that presence 

of anorexia, weight loss or cachexia affected survival negatively but fatigue seemed only to affect 

survival when the disease was advanced (48). However, fatigue is the most common symptom in 

patients with advanced cancer (49). Anorexia is a part of the anorexia-cachexia syndrome which is 

connected to „the final common pathway“, a pathway that patients with various end-stage diseases go 

through, before death.  These symptoms may reflect consequences of cancer cachexia and progress 

of the underlying terminal disease. Many other symptoms have been connected to this pathway, such 

as fatigue, difficulty with swallowing, nausea and xerostomia, although a statistically independent 

association of these latter symptoms to survival has not been confirmed (41, 50-52).   

Dyspnoea has been studied in connection with survival. Most authors have confirmed a 

relationship between increased dyspnoea and shortened survival (43, 53), especially in final stages of 

palliation (48).  

Other signs and symptoms i.e. many gastrointestinal symptoms, dizziness, anxiety, depression, 

fever and tachycardia have been associated with shortened survival in univariate analysis but not 

conclusively in multivariate analyses. The same applies for many demographical factors like sex, age 

and marital status (22, 43, 53-55).  
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The site of primary cancer and presence of metastases are predictive of survival at early stages of 

cancer. In a Canadian study survival was examined in two cohorts of cancer patients, where the first 

cohort was seen at the onset of terminal phase and the second cohort at a later stage. The presence 

of liver metastases, lung tumour and total tumour burden predicted worsened survival in the earlier 

cohort but functional performance and quality of life seemed to affect survival most in later stages (41). 

This finding has been demonstrated in other studies in advanced cancer, i.e. the cancer type or 

dissemination is less important than in earlier stages of disease (54, 55). 

Recently, a study from Taiwan found results from various symptom scales to be associated with 

survival. An independent relationship between survival and the severity and number of symptoms was 

found (56). This was also shown in a Canadian study, where total symptom burden, lack of appetite, 

drowsiness, dyspnoea and fatigue were significantly associated with length of time to death (52). 

Various biochemical measures have been studied in relation to survival. In multi-factorial analyses, 

increased white cell count and decreased neutrophil count, have shown association to shortened 

survival and seems to indicate a dysfunction of the immune response. Lactate dehydrogenase (LDH), 

interleukin-6 and C-reactive protein (CRP) (35, 57) are of greatest interest. A South Korean study of 

LDH levels in palliative care patients with cancer showed that high LDH was an independent risk 

factor for shortened survival. Because of the involvement of LDH in basic physical chemical reactions 

it has been suggested to be a marker of tumour aggressiveness and is related to damage of multiple 

organs (58). This has been confirmed in an another study by the same group where anorexia, resting 

dyspnoea, low physical function, leukocytosis, elevated s-bilirubin, s-creatinine and s-LDH were all 

independently related to shortened survival (59). Increased CRP and B12 have shown an independent 

relationship to shortened survival. An elevated B12 in relation to shortened survival probably reflects 

hepatic involvement and inflammation (60). All these factors are difficult to analyse statistically 

because of a likely interaction between them. 

1.4.3 Quality of life 

Various QoL questionnaires, like the EORTC QLQ-C30, have been evaluated for prognostic value for 

cancer patients but with mixed results. QoL is a very important aspect of the terminal process. 

Evaluation of these aspects ensures better care (23). However, studies have not found an 

independent relationship between QoL and survival with the exception of the physical measures 

included in the QoL instruments or questionnaires such as nausea, dyspnoea and fatigue (41, 61-63).  

One study on women with breast cancer showed that loss of appetite and physical and role 

performance assessed with the EORTC QLQ-C30 questionnaire were related to survival. Only loss of 

appetite though, was independently related to shorter survival in a multivariate analysis (64). A 

Scandinavian study on a comparable patient group and using the same instrument did, however, not 

find any importance of QoL assessment in predicting clinical outcome (65). The prognostic value of 

EORTC QLQ questionnaire was not confirmed in an American study of patients with advanced lung 

cancer. In that study, the authors found that pain assessed by the patients themselves had the best 

predictive value, after clinical factors had been accounted for in multivariate analysis (66). 
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Other QoL questionnaires have been designed, e.g. Therapy Impact Questionnaire (TIQ), which is 

constructed especially for the palliative care setting (67). A large Italian study on prognostic power of 

clinical variables and QoL measures in terminal cancer patients using TIQ, demonstrated that clinical 

variables predicted survival better than QoL. In spite of a comprehensive model based on several 

physical symptoms and signs and functional performance that model accounted only for about 30% of 

the variance (68). 

1.4.4 Opioids and survival 

It is a common belief that opioids hasten death and the principle of double effect has in the past 

undermined the appropriate use of opioids to relieve pain. The principle of double effect states that an 

action with two or more possible effects, including at least one possible good effect and others that are 

not, is morally permitted if: 1) the action is not immoral, 2) is undertaken only with the intention of 

achieving the good effect and possible bad effect may be foreseen but not intended, 3) the action 

must not achieve the good effect through the bad effect and 4) the action must be undertaken for 

grave reasons. In palliative care this applies for example when giving opioids to patients with pain and 

dyspnoea risking sedation and respiratory depression (69). Physicians have been reluctant to 

administer high doses of opioids to relieve severe pain in terminally ill patients because of the risk of 

harm to the patient. Recent studies based on adequate opioid management have not confirmed this 

relationship. Opioid use is more common at the end of life and in high doses, but no evidence is 

documented indicating that initiation of opioids or sedatives or increase in doses according to need is 

related to shortened survival. For this reason the principle of double effect does not hold (47, 70, 71). 

Studies have also revealed that those receiving high morphine doses do not have shorter survival than 

those receiving low doses (70).  

A review article from 2003, revising 17 studies on opioid and sedative use in the final stages of life, 

showed that opioid dosages increased closer to death but had no relationship with shortened survival 

(47). A large American study on opioid use and survival at the end of life did, on the other hand, reveal 

in multivariate models that there is a significant association between higher opioid use and shortened 

survival. The models did, however, not explain more that 10% of the variance and the authors 

reflected on whether the association was influenced by other factors not measured. The authors 

emphasised that these results do not justify withholding opioid treatment (72). 

1.4.5 Physician’s clinical prediction 

It is difficult for health care professionals to predict survival and one needs to be highly skilled to do it 

accurately (22). An audit was conducted in a British hospital on whether deaths that occurred could 

have been anticipated and whether those impending deaths had been diagnosed and documented as 

such. The results showed that nearly 50% of patients were diagnosed as dying within 24 hours prior to 

death and only 13% greater than 72 hours prior to death. Most of the anticipated deaths were 

recorded as such (73). 

A study on physician’s prognostic accuracy in terminally ill patients showed that medical 

specialists, excluding oncologist, are three times more likely than general internists to make overly 
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unfavourable estimates of prognosis and physicians with the most experience are the most accurate 

(74). Studies have also revealed that when the physician-patient relationship is good and long-

standing and duration between visits short, prognostic ability of the physician worsens (54, 74). This 

over-estimation of survival is around 40%. Even though physicians over-estimate survival their 

prediction is associated with actual survival, i.e. the prediction differentiates between those that live 

longer and shorter but the calibration of the estimate is often inaccurate (75, 76).  

According to clinical recommendations from EAPC (39), clinical prediction of survival should be 

used in conjunction with other prognostic factors. As it has greater accuracy in short-term predictions 

than in long-term predictions, repeated evaluations may be suitable.  

Physician‘s clinical prognostication is important for the over-all prediction of a patient‘s survival. 

The factors mentioned above, e.g. functional and cognitive performance, physical signs and 

symptoms, have an impact on the prognostication of physicians. Clinical prediction of survival is 

usually regarded as a separate predictor of survival because it has been shown to provide more 

prognostic information beyond those of performance status and other markers (24). The predictive 

power of a prognostic model improves when physicians’ clinical prediction is added (77, 78). Many 

models have been designed to combine scores from various factors shown to be predictive of survival 

to construct a single, final score.   

1.4.6 Prognostic Tools 

Various prognostic tools have been developed which are easy to use and categorize patients into 

groups according to survival (34, 39). The tools are based on various factors that have been shown to 

have statistical relevance in multi-factorial survival analysis (39) and improve on clinical prediction 

alone (22, 77, 78). They are highly inter-correlated with each other and with physician’s clinical 

prognostication but the association is only moderately correlated with actual survival (79) so clinicians 

should be careful in relying only on prognostic tools and be aware of their clinical shortcomings. 

The Palliative Prognostic Score (PaP), Palliative Performance Scale (PPS) and the Palliative 

Performance Index (PPI) are prognostic tools that have been tested and validated in various clinical 

circumstances (34, 39). 

The PaP consists of 6 factors (presence of dyspnoea and anorexia, KPS, clinical prediction of 

survival, total white blood cell count and lymphocyte percentage) and constructs three specific risk 

classes, built on the likelihood of 30 day survival (78). Pirovano et al described the construction of the 

PaP where group A, had a 30 day survival of >70%, group B 30-70% and group C <30%. A statistical 

difference was found between the groups (80). The PaP score was originally constructed for cancer 

patients. It has though been found to have prognostic value for both cancer and non-cancer patients 

and within different settings (81, 82). Limitations of the PaP are the use of laboratory tests and 

questionable ranges of clinical prediction of survival and short survival of 30 days (34). Because of the 

biological markers used it is unsuitable for haematological malignancies (78).  

The PPS was first developed as a physical performance measurement in palliative care and is 

derivative of the KPS (83) but was later validated for prognostication for both cancer and non-cancer 

patients (84, 85). It includes ambulation, activity and evidence of disease, self care, intake and 
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conscious level. It scores from 0-100% in increments of 10% where 0% is death and 100% is normal 

condition. Survival estimates are based on the score (84, 85). Low score on PPS is highly predictive 

for short survival but mid-range score is ambiguous with regards to prognosis (34). Patient’s functional 

status is fundamental to PPS, so for patients with aggressive disease, but who are not yet 

experiencing functional decline, the score might not reflect actual prognosis (85). 

The PPI has only been validated for cancer patients and combines the results from the PPS, 

oedema, dyspnoea and delirium. It calculates three risk groups based on median survival of >6 weeks, 

3-6 weeks and <3 weeks. The sensitivity and specificity of the index is about 80% (86).   

 

1.5 Scientific value 

In Iceland, research on prognostic factors in patients with advanced cancer is lacking. Increased 

knowledge of prognostic factors is a basis for better clinical assessment of prognosis and survival of 

patients. Prognostication is important for meeting patients’ and their families’ needs and for resource 

management. It also helps physicians to be more secure in their prognoses.  

Numerous international studies have examined prognostic factors in advanced cancer patients but 

their results are inconclusive and sometimes contradictory. Many studies are small and their statistical 

analyses superficial which may explain mixed results. Therefore, further research is needed.  

In the current study, two different databases were used to evaluate prognostic factors. The study 

populations are at different stages in their disease trajectory and different factors and study 

instruments are examined in each dataset. This study gives a more comprehensive view of an 

otherwise, fragile and changing study population. The study highlights importance of the process of 

the disease trajectory and how various symptoms and sign can differ in importance according to timing 

of the trajectory process. To this day, few studies have examined this process in detail. 
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2 Objective 

The primary objective of this study was to examine prognostic factors for survival in advanced cancer 

patients in Iceland. For that purpose, two sets of data were used.  

The first dataset was an Icelandic data from an international study, the European 

Pharmacogenetics Opioid Study (EPOS). The participants were cancer patients on strong opioids 

either receiving life-prolonging cancer treatment and/or palliative care from palliative care settings. In 

this dataset the predictive value for survival was evaluated for number of metastases, symptoms, pain 

severity and interference, physical mobility, cognitive function, quality of life, opioid use and 

demographical variables.  

The second dataset consisted of data from advanced cancer patients on first admission to palliative 

care in Iceland and the international Resident Assessment Instrument for Palliative Care (interRAI PC) 

was used as a data source. The interRAI PC instrument is a part of a family of assessment tools and 

is still under development at the time of this study. Hence, its prognostic value has not been explored 

before. Number of symptoms, presence of pain and other symptoms, nutritional and fluid status, falls, 

cognitive and functional performance were tested as predictors for survival.  

A secondary objective of the study was to compare the prognostic value of each dataset.  

Thirdly, nurses’ and physicians’ assessments of cancer patients’ survival, at first admission to 

palliative care, were examined.   
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3 Materials and methods 

In this chapter the basic methodology of the two datasets is introduced. Both datasets are illustrated 

and study design and sample, demographical and clinical data and instruments used in the datasets 

are described. The details of the present study, “Prognostic factors for survival in advanced cancer 

patients in Iceland”, is explained and which variables and methods are used for analysis.  

 

3.1 Part 1: Data from the European Pharmacogenetic Opioid Study 
(EPOS)  

3.1.1 EPOS dataset 

The European Pharmacogenetic Opioid Study (EPOS) (87) was an international, multicentre study 

with prospective cohort design, which collected information on clinical characteristics, measured 

serum concentrations of opioids, and gathered biological material for pharmacogenetic analysis to 

answer several research questions. The primary aim was to study the pharmacogenetics of opioids, 

brands and dosages of opioids, patients’ assessment of pain and quality of life and the relationship 

between these factors. It was also a survey of prevalence of symptoms and clinical practices in 

Europe.  

The inclusion criteria were: patients with a verified malignant disease, 18 years and older, no 

known contraindications, able to give a blood sample, on regularly scheduled strong opioids with 

duration of treatment not less than three days and a signed informed consent.  

Exclusion criteria were: patients did not consent to participate, not capable of the language used at 

the study centre and had cognitive failure due to dementia or neurological disease (other than those 

caused by cancer).  

Patients were still receiving life-prolonging cancer treatment and/or palliative care. Total of 2294 

patients were included in the international study.  
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3.1.1.1 Demographical and clinical data in EPOS 

Demographical and clinical data, collected in EPOS, are reviewed in table 1.  

Table 1. An overview of demographical and clinical data in EPOS 

Demographical and 

clinical data 

Specifications 

Patient characteristics Name, age, gender, weight, height and ethnicity 

Concomitant diseases  

Previous known history of alcoholism or drug abuse 

Principle indication for referral to hospital and department category 

Category of department when the patient is recruited into the study  

Medications All medications and dosages including opioids for the previous 24 hours 

Duration of opioid treatment, time since last change in scheduled opioid dose, use of rescue 

opioids last 24 hours, route of opioid administrations, date of first opioid treatment and date of last 

change in opioid dose 

Observed status of present opioid treatment  

Previous unsuccessful trials with other opioids 

Non-proven treatments Acupuncture, homeopathic, healing/praying, diet/herbal/vitamin/zone therapy or other 

Cancer disease Cancer diagnosis, time since cancer diagnosis, localization of metastases 

Pain The mechanism of pain registered as recommended in the Edmonton Staging System for cancer 

pain  

Blood samples Not used 
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3.1.1.2 Study instruments in EPOS 

Instruments in the international study are the Symptom checklist, Karnofsky Performance Scale (KPS), 

Mini Mental State Examination (MMSE), Brief Pain Inventory (BPI) and EORTC QLQ-C30. They are 

further explained in table 2. 

Table 2. An overview of study instruments in EPOS 

Variable Study instrument  

Symptoms Symptom Checklist (88) 17 symptoms and their severity assessed the last 24 hours by a 

research nurse 

Grading from none (0) to mild (1), moderate (2) and severe (3) 

Symptoms assessed: pain, fatigue, generalised weakness, anxiety, 

anorexia, depression, constipation, poor sleep, dyspnoea, focal 

weakness, nausea, confusion, vomiting, diarrhoea, itch, hallucinations 

and hiccups  

Physical function Karnofsky Performance 

scale (KPS) (36-38, 89) 

(see appendix 1) 

Physical performance rated on 1-100% scale, in steps of ten, where 0 = 

death, 50% = considerable assistance and frequent medical care; out of 

bed greater than 50% of the time, and 100% = no evidence of disease 

on performance 

The KPS has been documented to have good predictive validity 

Cognitive function Mini Mental State 

Examination (MMSE) (44)  

Cognitive function test that tests orientation, memory, attention, recall, 

language, repetition and complex commands. Based on scores between 

1 and 30.  Scores 23 and under indicate cognitive impairment  

Pain Brief Pain Inventory (BPI) 

(90-92) 

14 item self-assessment scale on pain the last 24 hours, assesses the 

presence of pain and pain severity (6 items; 0=no pain to 10=worst pain 

imaginable), pain management (1 item; 0%=no relief from pain and 

100%=total relief of pain) and interference with life activities (7 items, 

daily activities, mood, walking, working, social communication, sleeping 

and enjoyment of life; 0=no interference to 10=total interference with 

daily living)  

This scale has been used in numerous studies in palliative care and has 

shown to be both sensitive and reliable 

Quality of life EORTC QLQ-C30, version 

3.0. (93, 94) 

A 30 item quality of life questionnaire developed by the European 

Organization for Research and Treatment of Cancer (EORTC). Cancer 

specific and measures general aspects of health related quality of life. 

Consists of one global scale for health status and quality of life, five 

functional scales (physical, emotional, social, role and cognitive) and 

nine symptom items (fatigue, nausea and vomiting, pain, dyspnoea, 

insomnia, appetite loss, constipation, diarrhoea, and financial difficulties) 

A high score for the global health status and the functional scales 

represents a high QoL or a high/healthy level of functioning. A high 

score for a symptom scale/item represents a high level of symptoms or 

problems 

The global scale have a response format from 1=very poor to 

7=excellent. Other scales and items have a Likert response choices, 

1=not at all to 4=very much. Assessment refers to the last 7 days 
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3.1.2 Prognostic Factors for Survival in Advanced Cancer Patients in Iceland  

The present study was a secondary analysis of data from the Icelandic part of EPOS. A descriptive 

analysis was given for multiple variables from the original dataset and prognostic value was estimated. 

The variables were age, gender, department category, time since diagnosis, number of medication 

taken in the last 24 hours, survival, cancer type and number of metastases, number of symptoms, 

presence of physical symptoms the last 24 hours, physical mobility, cognitive function, quality of life 

and opioid use.  

Some variables in EPOS were not used for survival analyses. A few were irrelevant for this study 

and excluded. Others were inappropriate for direct survival analyses and had to be transformed. This 

is explained further in table 3 and the chapter “Statistical analysis”.  

3.1.2.1 Participants and sample 

Of EPOS participants, 150 patients were from Iceland, and they were all included in the present study. 

The study sample was a convenience sample of patients, recruited by a research nurse at LSH i.e. 

from the general and geriatric in-patient palliative care wards in Kópavogur and Landakot, the 

oncology, haematology and surgical wards and from out-patient clinics. The two palliative home-care 

services in Reykjavik, one within LSH (Heimahlynning) and the other privately run Karítas (Hjúkrunar- 

og ráðgjafaþjónusta Karítas) were included with the patients from the out-patient clinics.  

Data were collected from October 1
st
, 2005 to February 29

th
, 2008. All data were transferred to 

Trondheim, Norway, entered into a database and the Icelandic data became accessible in the spring 

of 2008. The Death Registers in Iceland was used to determine date of death and the information was 

collected until August 1
st
, 2009. 

 

Responsible investigators were Valgerður Sigurðardóttir and Sigríður Gunnarsdóttir. Informed 

consent was provided and permission obtained from the National Bioethics Committee (VSN 05-041-

S2), the Data Protection Authority (2005030131) and the Chief Medical Executive of LSH 

(04.03.2005). An additional approval, regarding the survival analysis, was obtained from the National 

Bioethics Committee (see appendix 4). 

3.1.2.2 Data analysis 

Table 3 illustrates the variables from demographical and clinical data together with instruments studied 

with respect to descriptive and survival analysis. A thorough descriptive analysis was done to compare 

the two datasets.  
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Table 3. Analysed factors for EPOS 

Variable  

Demographical data Age and gender analysed descriptively and entered into a survival model 

Time from diagnosis to enrollment into study in months and analysed descriptively 

Number of medication taken last 24 hours excluding opioids was counted and analysed 

descriptively 

Survival  Days from enrollment to death or end of study time, i.e. August 1
st
, 2009 

Cancer characteristics  

- Cancer 

diagnosis 

Grouped in eight groups according to the location of the primary tumour, breast, prostate, lung 

and GI cancer (including pancreas, stomach and colon), cancer of the female reproductive 

organs, haematological cancer, urological cancer and of other sites 

Analysed descriptively 

- Number  of 

metastatic sites 

Localization of metastases was converted to a number of different sites 

Analysed descriptively and entered into a survival model 

Opioid treatment Time since start of opioid treatment to enrollment into the study in months 

Observed status of present opioid treatment. Grouping was transformed, from 6 groups to 3  

- 1=recently initiated, still undergoing titration 

- 2= stable dosing, good or partial relief (stable dosing, good relief + stable dosing, 

partial relief, no significant side effects + stable dosing, partial relief, but with side 

effects)  

- 3= stable dosing but inadequate relief (stable dosing, inadequate relief, no significant 

side effects + stable dosing, inadequate relief, but with side effects)    

Total scheduled opioid dose and total break-through dose during the last 24 hours, converted to 

oral morphine equivalent doses in milligrams (see appendix 2)   

All items were analysed descriptively and total scheduled opioid doses entered into a survival 

model 

Number of symptoms Number of symptoms from the symptom checklist were analysed descriptively and entered into 

a survival model 

Instruments  

- Symptom 

Checklist 

Grouping transformed to present the last 24 hours (group 0) vs. not (groups 1-3)  

All symptoms were analysed descriptively according to their frequency 

Some, but not all symptoms, were entered into the survival model – see in more detail in 

“Statistical analysis” 

- KPS Descriptive statistics applied and entered into a survival model 

- MMSE Descriptive statistics applied and entered into a survival model 

- BPI Pain severity and interference score used and entered into a survival model  

- EORTC QLQ-C30 The global health and quality of life scale and 3 of 5 functional scales  (role, emotional and social 

function scale) were entered into a survival model 

Other scales were excluded from the survival analysis – see in more detail in “Statistical 

analysis” 
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3.1.2.2.1 Missing Data 

The EPOS dataset had minimal missing data. No missing data was on age, gender, cancer type, 

number of metastases, department category, time since diagnosis, Karnofsky Performance Scale 

score, status of present opioid treatment and morphine and medication specifics.  Five out of 150 had 

missing data from MMSE, BPI interference score and the EORTC QLQ-C30 scales. Only one person 

had missing data from the physical symptoms and three from the BPI severity score.  

3.1.2.3 Statistical analysis 

Descriptive statistics were used to analyse demographical and clinical data including KPS and MMSE. 

Categorical data were summarized as frequencies and percentages but continuous variables reported 

with mean, standard deviation (SD) and median.  Total survival was analysed using the Kaplan-Meier 

method. Survival was calculated from date of admission into the study until death or end of study time, 

whichever came first. Death from all causes was the outcome variable. 

3.1.2.3.1 Variable selection 

For statistical analyses some variables had to be excluded or transformed. Transformation of variables 

was done to enable statistical analysis and comparison with interRAI PC data. According to Vittinghoff 

et al (95) a small number of events (deaths) in each subgroup of variables does not reach statistical 

relevance and lack power for further analyses. The aim is to have more than 15-25 events per 

subgroup. To achieve power for regression analyses, grouping was transformed for some variables 

where events were lower than 15. Grouping was transformed in the symptom checklist to present the 

presence of symptoms in the last 24 hours and then compared with interRAI PC data where presence 

of symptoms was observed in the last 3 days. This was also done for “status of present opioid 

treatment”. Both transformations were made because of lack of events in each subgroup of variables 

and for comparable reasons. In the EPOS dataset, metastases were described according to their 

location. This was transformed into number of different sites of metastases to simplify analysis. 

To avoid type 1 error (where the null hypothesis is true, but is rejected) by measuring the effect of 

two or more similar variables on the same outcome (95) some variables are excluded from regression 

analyses. In EPOS were two physical measures (KPS and the physical function scale in EORTC QLQ-

C30), two cognitive measures (MMSE and the cognitive function scale in EORTC QLQ-C30), three 

measures of pain (BPI, pain symptom item in EORTC QLQ-C30 and pain in Symptom Checklist) and 

finally two measures on symptoms other than pain (Symptom Checklist and symptom items in EORTC 

QLQ-C30). Analysis was done on KPS, MMSE, BPI regarding pain and Symptom Checklist regarding 

other symptoms. Each has strong validity and is widely known and accepted for prognostic purposes 

(38, 44, 90, 92). Other symptoms in the Symptom Checklist were chosen for statistical analyses 

because the results are in a form comparable to interRAI PC data whereas the form of the symptom 

items in EORTC QLQ-30 is not.  

A survival model is based on a total number of variables. If the number of variables in the model 

exceeds 10% of the total number of events in the model (the number of deaths in this study) a loss of 
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power occurs in the study (95). In EPOS, 144 patients died out of 150, therefore only 15 variables 

were selected for further analyses in the current study.  

The selection of variables was based on former knowledge of factors that have shown relationship 

with survival. Because proportional hazard did not hold for general weakness and cancer diagnosis 

(see later) the final 15 selected variables were the following: age, gender, number of metastases, 

number of symptoms, two of the most common symptoms in the symptom checklist (fatigue and 

dyspnoea, excluding pain and general weakness), morphine equivalent of total daily oral dose, KPS, 

MMSE, BPI severity and interference score and at last four scales on the EORTC QLQ-C30 (global 

health status, role, emotional and social function scales).   

3.1.2.3.2 Final analyses 

The data were right censored (death) with left truncation (study time). For survival estimation, log-

minus-log survival plots in Kaplan-Meier analysis were used to estimate whether proportional hazard 

held and, if so the variables were entered into univariate and multivariate Cox regression models.  

Proportional hazard on categorical variables was assessed unchanged using Kaplan-Meier survival 

curves but the continuous variables were grouped into tertiles and then assessed by the same 

method. If the survival curves crossed and were not proportional to each other, the variable was not 

used in further analyses (95). The variables, cancer diagnosis and presence of weakness, broke the 

proportional hazard and were therefore not included into the final model (95).  

Cancer site and type have been shown to affect survival in other studies (41, 54, 55), so even 

though cancer diagnosis did not hold proportional hazard a model was run including cancer diagnosis. 

The final results did not change (results not shown).  

Univariate analyses with categorical and continuous variables were performed by Cox Regression 

model with adjustment for age and gender. All the variables were then entered into a multivariate Cox 

regression model. With a stepwise backward selection method the final model was completed. The 

significance level was set at 0.05 for all statistical tests. Statistical analysis was done in SPSS, version 

19 (96).  
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3.2 Part 2: Data from the study “Comprehensive assessment of 
patients’ well-being in palliative care” using the interRAI PC 
assessment tool 

3.2.1 interRAI PC dataset 

“Comprehensive assessment of patients’ well-being in palliative care” with the interRAI PC dataset 

was a longitudinal, quantitative study performed within palliative care in Reykjavik, Iceland. The 

interRAI PC assessment tool (version 8.0), which at the time was in the final phase of development, 

was used to gather information. The primary objective of this study was to assess symptoms and 

needs of the palliative care population in Iceland and take part in development of the interRAI PC 

assessment tool.  

During a six month period, from October 15
th
, 2003 to April 15

th
, 2004, data were collected. 

Patients were evaluated by a health care professional, either a responsible nurse or a physician at 

three time points; first admission to palliative care, two weeks later and upon discharge or death.  

Responsible investigators were Valgerður Sigurðardóttir and Ingibjörg Hjaltadóttir. Informed 

consent was provided and permission obtained by the National Bioethics Committee (VSN 02-160-

V1), the Data Protection Authority (2002120589) and the Chief Medical Executive of LSH 

(18.12.2002).  

3.2.1.1 Participants 

All new patients, over 18 years of age, with incurable, advanced diseases and enrolled in palliative 

care in the greater Reykjavik area were approached for recruitment in the study. The participating 

palliative care services were; the general and geriatric palliative care in-patient wards in Kópavogur 

and Landakot and the hospital-based palliative consultation team at LSH together with the two 

palliative home-care teams in Reykjavik, one within LSH (Heimahlynning) and the other privately 

funded Karitas (Hjúkrunar- og ráðgjafaþjónusta Karítas). Information on those who denied participation 

was not gathered. In the study, 124 patients were included, resulting in total of 421 assessments from 

all three assessment points. 

3.2.1.2 interRAI Palliative Care Assessment Tool 

The international Resident Assessment Instrument Palliative Care (interRAI PC) is an assessment tool 

which documents well-being and care of palliative care patients.  The first interRAI tool was developed 

in the USA in 1987 to standardise quality of care of nursing home residents. The interRAI Nursing 

Home (NH) is now being used in over 30 countries and has evolved into a family of assessment tools 

like interRAI Home Care, interRAI Long Term Facility and interRAI Palliative Care. InterRAI NH has 

been used in nursing homes in Iceland since 1994 (97). The interRAI assessment tools contain 

comprehensive information about health, function and nursing care needs of people in various health 

and social care situations. The objective of the assessment is to analyse strengths, wishes and needs 

of patients and to give a comprehensive view of the person. The assessment of patients’ condition 

refers to the last three days prior to assessment (98).  
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Every interRAI tool has a common core of variables in addition to specific items related to the 

individual measurement tool. InterRAI PC is designed for palliative care to document symptoms in 

patients near end of life. In addition to core items for the interRAI assessment tools, it adds an item of 

estimated survival, psycho-social items and treatment and procedural items. InterRAI PC emphasises 

various symptoms in advanced diseases i.e. pain, dyspnoea, nausea in addition to cognitive function 

and physical function in activities of daily living. InterRAI PC comprises 16 sections and 62 items, see 

table 4 and appendix 3. 

Table 4. An overview of interRAI PC contents 

Section Content 

A. Identity information Name, gender, year of birth, marital status, location of treatment, date of death, reasons 

for assessment, type of palliative care program, ICD codes of diseases, estimated 

prognosis, date of assessment, zip code of the patients’ address, date of the beginning of 

PC program, ethnicity/race, primary language, living status, living arrangement and time 

since last hospital stay 

B. Health conditions (as 

observed the last 3 days by the 

health care professional) 

 

Various pain symptoms and sources of the pain (e.g. frequency, strength and pattern)  

Frequency of falls 

Frequency of various symptoms e.g. GI, cardiac and pulmonary  problems. Ascites, 

pleural effusion, fatigue, dry mouth, hiccups, offensive odour, muscle cramps, oedema 

and sleep disturbance 

Lifestyle questions regarding smoking and alcohol consumption 

C. Oral/nutritional status Mode of nutritional and fluid intake and whether sufficient or not  

D. Skin condition Highest current pressure ulcer stage and number. Presence of stasis ulcer, major skin 

problems, skin tears or cuts or other skin conditions or changes in skin condition. Number 

of current pressure ulcers. Presence of foot problems that interfere with gait 

E. Cognition Cognitive skills for daily decision making and memory/recall ability. Experiences of 

fluctuating states of consciousness or periodic disordered thinking/awareness 

F. Communication The ability to communicate and understand others 

G. Mood and behaviour Indicators of possible depression, anxiety and sad mood 

H. Psychosocial well-being Relationship with the family and the patient’s coping skills and spirituality 

I. Physical functioning ADL-self performance and ADL functional rehabilitation potential 

J. Continence Bladder and bowel continence and the presence of urinary collection device 

K. Medications List of medications and allergy 

L. Treatments and procedures Treatments and programmes received or scheduled  

M. Responsibility/directives Various wishes and directives of the patient   

N. Social relationships Social interaction with friends and family  

O. Discharge Date and place of discharge 

P. Assessment information Signature 
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3.2.2 Prognostic Factors for Survival in Advanced Cancer Patients in Iceland  

In this study only data from patients with cancer were used and the assessment made on first 

admission to palliative care. Of a total of 124 patients in the original study, 116 had cancer, but eight 

patients had non-cancer diagnoses.  

Numerous variables were collected in the dataset but not all were analysed in this study. The 

variables included in analysis are: gender, age, cancer type, self-reported pain control, number of and 

observed presence of many physical symptoms in the last three days, survival, physical and cognitive 

function, falls in the last 30 days and nutritional and fluid intake. The variables chosen for analysis 

were those that have been shown previously to be relevant. This is further described in the chapter on 

statistical analysis.  

The Death Registers in Iceland is used to determine date of death. The information was collected 

on September 1
st
, 2008.  

3.2.2.1 Data clearance 

At the start of this study, the interRAI PC dataset was crude. Therefore, data clearance became 

necessary in order to take out repeated data as some patients had been repeatedly assessed when 

they were moved between service settings. 

3.2.2.2 Data analysis 

Table’s 5-8 show demographical and clinical variables that were entered into descriptive and survival 

analysis.  

Tables 6 and 7 explain pain control and physical symptoms and nutrition, fluid intake and falls 

respectively. The scaling was transformed for survival analysis and comparison with EPOS (95).  

Variables on pain, cognitive performance and ADL were combined in the interRAI PC dataset to 

get comprehensive scales for analysis (99, 100). These scales are shown in table 8 and for statistical 

testing they were simplified as is demonstrated.    

Table 5. Analysed factors for interRAI PC: Demographical and clinical factors 

Item  

Demographical data Age and gender analysed descriptively and entered into a survival model 

Number of symptoms Number of observed physical symptoms analysed descriptively and entered into survival 

model  

Survival Days from enrollment to death or end of study , i.e. September 1, 2008 

Cancer type Cancer types registered as ICD numbers in the dataset, grouped into eight types, breast, 

prostate, lung and GI cancer (including pancreas, stomach and colon), cancer of the female 

reproductive organs, haematological cancers, urological cancer and other cancers 

Analysed descriptively 
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Table 6.  Analysed factors for interRAI PC: Pain control and physical symptoms in the last 3 
days. Transformation of scaling for descriptive and survival analysis 

Item Scaling Transformed scaling 

Pain control (ability of current therapeutic 

regime to control pain adequately, self-reported) 

0. No pain 

1. Controlled adequately by therapeutic 

regime 

2. Controlled when therapeutic regime 

followed, but not always followed as 

ordered 

3. Therapeutic regime followed, but pain 

control not adequate 

4. No therapeutic regime being followed for 

pain, pain not adequately controlled 

0. No pain (0) 

1. Satisfactory results 

(1,2) 

2. Unsatisfactory 

results (3,4) 

Physical symptoms (observed): 

- Pain  

- Constipation 

- Faecal impaction 

- Diarrhoea 

- Vomiting and nausea 

- Difficulty coughing or clearing airway secretion 

- Shortness of breath with exertion (=dyspnoea) 

- Inability to lie flat due to shortness of breath  

- Tires easily and poor task endurance (weakness) 

- Various sleep problems  

- Ascites 

- Pleural effusion 

- Fatigue 

- Dry mouth 

- Hiccups 

- Offensive odour 

- Muscle cramps 

- Oedema 

0. Not present 

1. Present but not exhibited in last 3 days 

2. Exhibited on 1-2 of last 3 days 

3. Exhibited daily last 3 days 

0. No symptom the 

last 3 days (0,1) 

1. Symptom the last 3 

days (2,3) 

Table 7. Analysed factors for interRAI PC: Nutrition, fluid intake and falls. Transformation of 
scaling for descriptive and survival analysis 

Item Scaling Transformed scaling 

Sufficient nutritional intake 0. Intake sufficient, not losing substantial weight 

1. Losing 2+ pounds (1kg) a week, most likely 

not water loss 

2. Evidence of wasting 

0. Sufficient intake (0) 

1. Insufficient intake (1,2) 

Sufficient fluid intake: More 

than 1000ml per day 

0. Yes 

1. No 

Unchanged 

Falls 0. No falls in the last 90 days 

1. No fall in the last 30 days, but fall reported in 

31-90 days 

2. One fall in the last 30 days 

3. Two or more falls in the last 30 days 

0. No fall in the last 30 days (0,1) 

1. Falls in the last 30 days (2,3) 
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Table 8. Analysed factors for interRAI PC: Items combined and transformation of scaling for 
descriptive and survival analysis. 

 Items combined from 

interRAI PC assessment 

tool 

Scaling (used for descriptive 

analysis) 

Simplified scaling (used 

for survival analysis) 

Pain scale (101) Pain frequency (self-reported) 

Pain intensity (self-reported) 

0. No pain 

1. Less than daily pain 

2. Daily pain but not severe 

3. Daily severe pain 

4. Daily excruciating pain 

0. Less than daily pain 

(0,1) 

1. Daily pain (2-4) 

Cognitive 

performance scale 

(CPS) (99) 

Cognitive skills for daily 

decision making 

Short-term memory  

Making self understood  

ADL self-performance: eating 

0. Intact 

1. Borderline intact 

2. Mild impairment 

3. Moderate impairment 

4. Moderate/severe impairment 

5. Severe impairment 

6. Very severe impairment 

0. Intact (0,1) 

1. Impaired (2-6) 

The ADL hierarchy 

scale (100) 

ADL self-performances: 

personal hygiene, wheeling, 

toilet use and eating 

0. Independent 

1. Supervision required 

2. Limited impairment 

3. Extensive assistance required–1 

4. Extensive assistance required–2 

5. Dependent 

6. Total dependence 

0. Independent or 

assistance (0-4) 

1. Dependency (5,6) 

3.2.2.2.1 Missing Data 

The interRAI PC dataset had no missing data on gender, age and from cancer type, other variables 

had <10% of missing data.  

3.2.2.3 Predictions of survival 

One variable from the interRAI PC dataset was an estimation of prognosis. The health care 

professionals were asked to estimate the patient’s survival. The grouping according to time left of life 

was:  1) death is imminent, 2) less than six weeks, 3) six weeks to six months or 4) more than six 

months. The accuracy of this estimation was calculated.   

3.2.2.4 Statistical analysis 

Demographical and clinical data and prediction of survival were analysed with descriptive analysis. 

Categorical data were summarized as frequencies and percentages but continuous variables reported 

with mean, standard deviation (SD) and median. Total survival was analysed using the Kaplan-Meier 

method. Survival was defined from date of admission into the study until death or end of study time, 

whichever came first. Death from all causes was taken as an outcome.  

3.2.2.4.1 Variable selection 

Some variables had to be transformed or excluded for statistical analysis. In statistical analyses a 

small number of events (deaths) or under 15-25 events per subgroup of variables in a study does not 
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reach statistical relevance and lack power for more analyses (95). Therefore, some variables (see 

below), where events were lower than 15, were transformed to increase statistical power for 

regression analyses and also for comparison reasons with results from the EPOS dataset. The 

transformation is shown in detail in tables 6-8. Pain control (no pain, satisfactory result of therapeutic 

regime and unsatisfactory results) was compared with status of present opioid treatment in EPOS 

(recently initiated, stable dosing and good or partial relief and stable dosing but inadequate relief). 

Physical symptoms, as observed in the last 3 days, were compared with the Symptom Checklist in 

EPOS which is a self-assessment of symptoms in the last 24 hours. The items on nutritional intake 

and falls were transformed for regression analysis because number of events in each subgroup was 

very small. The EPOS dataset contained no comparable variables. InterRAI PC scales on pain, 

cognitive performance and ADL hierarchy also had many subgroups so transformation for regression 

analysis was made.  

Similar to what had been conducted in the EPOS dataset, some variables were excluded from 

survival analyses in the interRAI PC dataset. The exclusion was done to avoid type 1 error but the risk 

of type 1 error increases when effects of two or similar variables are measured on the same outcome 

(95). Two variables were about presence of pain in the dataset, pain in the physical symptom category 

and the pain scale. The pain scale was included because it is a more comprehensive measurement on 

pain and it measures not only the presence of pain but also the intensity. Nutritional and fluid intake 

was selected because of their relation to anorexia and cachexia. Falls in the last 30 days were 

included because in pilot analysis, not shown in this paper, it revealed repeated effect on survival. 

The interRAI PC part of the study had 111 events (i.e. deaths) so total variable selection for final 

survival model was limited to 11 to 12 as explained previously (95). Age, gender, cancer diagnosis, 

number of symptoms, presence of fatigue and dyspnoea in the last 3 days, ADL hierarchy, cognitive 

performance and pain scale, falls in the last 30 days and nutritional and fluid intake were selected.  

Of 19 physical symptoms, only two were chosen for analyses, fatigue and dyspnoea. Fatigue and 

dyspnoea are two out of five most frequent symptoms in the interRAI PC dataset and are comparable 

with results in the EPOS part. The other three most frequent symptoms were weakness, which was 

excluded from EPOS because it did not hold proportional hazard, pain, which was estimated by other 

means and sleep dysfunction which was too poorly defined. Other factors, not selected for analyses, 

were either irrelevant for this study or too complex for statistical analyses.  

3.2.2.4.2 Final analyses 

These data were right censored (death) and truncated left (study time). Survival estimation was done 

with log-minus-log survival plots in Kaplan-Meier analysis and tested to see if proportional hazard held 

or not. If the variables held, they were entered into univariate and multivariate Cox regression models.  

The proportional hazard was assessed using Kaplan-Meier survival curves on the categorical 

variables. The continuous variables were grouped into tertiles to get categories and then assessed by 

same method. If the survival curves crossed and were not proportional to each other, the variable was 
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not used in further analyses (95). The cancer type variable broke the proportional hazard estimate and 

was not included in the final model.  

Univariate analyses with categorical and continuous variables were performed with the Cox 

Regression model with adjustment for age and gender. The variables were then entered into a 

multivariate Cox regression model. With a stepwise, backward selection method the final model was 

completed. The significance level was set at 0.05 for all statistical tests. Statistical analysis was done 

in SPSS, version 19 (96). 

 

3.3 Comparison between the two datasets 

This study, Prognostic factor for Survival in Advanced Cancer in Iceland, is a study conducted on two 

datasets which are different in many ways. One of the objectives of this study was to explore the 

observed differences of these datasets, both in regards to demographics and results of regression 

analyses but no statistical analyses were made on these observations.   
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4 Results 

4.1 Part 1: The Icelandic EPOS data 

4.1.1 Demographical data 

Included in the Icelandic EPOS database were 150 patients, 88 women (59%) and 62 men (41%)  with 

a mean age of 65 years (SD 12.7). Most common cancer type was gastrointestinal, followed by breast 

and lung cancer. Majority (91%) of patients had metastases. Most patients were recruited through an 

out-patient clinic (67%). The average time since diagnosis was 36 months (SD 55.1). Mean KPS value 

was 53% (SD 14.0) and 27 (SD 2.6) on the MMSE (table 9).  

Mean number of symptoms in the last 24 hours were six (SD 2.5), with most frequent symptoms 

being fatigue (85%), pain (82%) and general weakness (81%) (table 10).  

Table 9. Patients’ characteristics for EPOS. 

Variable N (%) Mean SD Median 

Gender     

   Women 88 (59)    

   Men 62 (41)    

Age (years)  65 12.7 66 

Cancer type     

   Breast 

 

27 (18)    

   Prostate 23 (15)    

   Lung 26 (17)    

   Gastrointestinal 33 (22)    

   Gynaecological 18 (12)    

   Haematological 3 (2)    

   Urological 7 (5)    

   Other 13 (9) 

 

   

Metastases     

   No 13 (9)    

   Yes 137 (91)    

Service Category     

   In-Patient 50 (33)    

   Out-Patient 100 (67)    

Time since diagnosis (months)  36 55.1 16 

Karnofsky Performance scale (KPS) (%)  53 14.0 50 

Mini Mental State Examination (MMSE)  27 2.6 28 
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Table 10. Patients’ characteristics for EPOS cont.: Number of symptoms and presence of 
symptoms in the last 24 hours 

Variable N (%) Mean SD Median 

Number of symptoms (last 24 hrs.)  6 2.6 6 

Presence of physical symptoms (last 24hrs) (as 
measured by the Symptom Checklist – observed) 

    

Fatigue 127 (85)    

Pain 123 (82)    

General weakness 122 (81)    

Dyspnoea 81 (54)    

Anorexia 77 (51)    

Local weakness 63 (42)    

Constipation 53 (35)    

Nausea 52 (35)    

Anxiety 49 (33)    

Depression 43 (29)    

Poor sleep 32 (21)    

Itch 29 (19)    

Diarrhoea 26 (17)    

Confusion 20 (13)    

Vomiting 9 (6)    

Hiccups 10 (6)    

Hallucination 8 (5)    

 

Most patients received a stable morphine dose with adequate relief (67%). Mean morphine 

equivalent scheduled total daily oral dose was 179 mg (SD 228.0) and as needed 45 mg (SD 86.5). 

The number of medication taken 24 hours before study time (excluding opioids) was nine (SD 3.4) 

(table 11). 

Table 11. Patients’ characteristics for EPOS cont.: Status and time since start of present opioid 
treatment, number of medications and morphine equivalent use (po). 

Variable N (%) Mean SD Median 

Observed status of present opioid treatment     

Recently initiated, still undergoing titration 21 (14)    

Stable dosing, adequate relief 101 (67)    

Stable dosing, inadequate relief 28 (19)    

Time since start of opioid treatment (months)  4 6.0 2 

Total daily oral dose of morphine equivalent  (mg)  179 228.0 120 

Total daily oral dose of morphine equivalent as needed (mg)  45 86.5 29 

Number of medications taken last 24 hrs (excl. opioids)  9 3.4 9 
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4.1.2 Total survival 

Six patients (4%) of the study group were alive on August 1, 2009. Mean survival was 235 days (SD 

26.0) and the median survival was 101 day (SD 14.1) (figure 2) from admission to study to death or 

end of study.  

Figure 2. Kaplan Meier survival curve: Total survival for EPOS, in days from admission to death 
or end of study (August 1

st
, 2009). 
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4.1.3 Univariate analysis 

Table 12 shows all studied variables included in a univariate Cox regression model, adjusted for age 

and gender. The statistically significant variables for survival in a univariate Cox regression model 

were as follows; higher number of metastases increased the risk of death (HR 1.240), higher score on 

KPS (HR 0.984), MMSE (HR 0.860) and the role function scale in the EORTC QLQ-C30 (HR 0.991) 

decreased the risk of death.   

4.1.4 Multivariate analysis 

The results of multivariate analysis (table 13) showed that number of metastases was independently 

related to survival where every new site of metastasis was estimated to increase the risk of death by 

24%. Each additional point on MMSE independently decreased the risk of death by an estimation of 

14%. The same applied for role function scale where one increased point on the role function 

independently decreased the risk of death by about 1%. Increased interference of pain with daily living 

seemed to be independently significant and related to longer survival (HR 0.915). Presence of fatigue 

during the last 24 hours was significantly related to worse prognosis (HR 1.823). Of note is that the 

doses of opioids were not related to survival. 

Table 13. Final multivariate Cox regression model for EPOS 

Variables  Hazard Ratio (95% CI) p-value 

N of metastases 1.242 (1.028-1.501) 0.024 

MMSE 0.860 (0.798-0.927) <0.001 

Role function scale 0.991 (0.986-0.997) 0.002 

BPI interference 0.915 (0.846-0.990) 0.027 

Fatigue (last 24hours) 1.823 (1.065-3.120) 0.029 

Table 12. Univariate Cox regression model for EPOS (adjusted for age and gender) 

Variables Hazard Ratio (95% CI) p-value 

N of metastases *1.240 (1.033-1.489) 0.021 

N of symptoms 1.063 (0.997-1.133) 0.063 

Presence of symptom in the last 24 hours   

Fatigue 1.556 (0.957-2.527) 0.074 

General weakness 1.263 (0.821-1.944) 0.287 

Dyspnoea 1.339 (0.938-1.910) 0.108 

Morphine equivalent of total daily oral dose (mg) 1.000 (1.000-1.001) 0.217 

Karnofsky Performance scale (KPS) *0.984 (0.972-0.996) 0.007 

MMSE *0.860 (0.799-0.926) <0.001 

BPI severity score 0.982 (0.888-1.086) 0.727 

BPI interference score 1.006 (0.944-1.071) 0.862 

EORTC QLQ-C30   

Global health status scale 0.996 (0.989-1.004) 0.344 

Role function scale *0.991 (0.986-0.996) <0.001 

Emotional function scale 1.001 (0.993-1.010) 0.761 

Social function scale 0.998 (0.993-1.003) 0.498 

*significant, value <0.05 
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4.2 Part 2: InterRAI PC data 

4.2.1 Demographical data 

This part of the study included 116 patients with advanced cancer. Women were 61 (53%) and men 

55 (47%). The mean age was 72 years (SD 12.6). Most common cancer type was gastrointestinal 

followed by lung and breast cancer (table 14). All patients had advanced disease. Patients had a high 

score on the ADL hierarchy scale, a mean of four (out of six), and were thus quite dependent. CPS 

score was low or one (out of six), which translates into a more intact cognitive function. The pain scale 

showed a mean of one (out of four) (table 14). 

The mean number of physical symptoms in the last 3 days was six. Pain control was satisfactory in 

47 patients (42%) of all patients but unsatisfactory in 35 (32%). Pain was not reported by 26% of 

patients. The most common symptoms were fatigue, weakness, pain and sleep dysfunction (table 15).  

Over 60% of patients had sufficient nutrition and fluid intake and most had not fallen in the last 30 

days (83%) (table 16). 

Table 14. Patients’ characteristics for interRAI PC  

Item N (%) Mean SD Median 

Gender     

   Women 61 (53)    

   Men 55 (47)    

Age (years)  72 12.6 74 

Cancer type     

   Breast 16 (14)    

   Prostate 12 (10)    

   Lung 28 (24)    

   Gastrointestinal 33 (28)    

   Gynaecological 3 (3)    

   Haematological 3 (3)    

   Urinary tract 10 (9)    

   Other 11 (9)    

ADL hierarchy scale (from 0-6)  4 1.7 5 

Cognitive Performance Scale (CPS) (from 0-6)  1 1.7 0 

Pain Scale (from 0-4)  1 1.2 1 
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Table 15. Patients’ characteristics for interRAI PC cont.: Pain control and presence of 
symptoms in the last 3 days 

Item N (%) Mean SD Median 

Pain control (self-reported) 
    

   No pain 
29 (26)    

   Satisfactory pain control 
47 (42)    

   Unsatisfactory pain control 
35 (32)    

Number of physical symptoms (last 3 days) 
 6 2.7 6 

Presence of physical symptom (last 3 days) (observed)     

   Fatigue 97 (83)    

   Weakness 92 (78)    

   Pain 70 (60)    

   Sleep dysfunction 

 

55 (47)    

   Shortness of breath with exertion (dyspnoea) 44 (38)    

   Nausea 44 (38)    

   Dry mouth 40 (34)    

   Constipation 33 (28)    

   Vomiting 27 (23)    

   Difficulty coughing 25 (21)    

   Oedema 23 (20)    

   Diarrhoea 21 (18)    

   Inability to lie flat due to shortness of breath 20 (17)    

   Faecal impaction 8 (7)    

   Ascites 6 (5)    

   Pleural effusion 5 (4)    

   Muscle cramps 2 (2)    

   Hiccups 1 (1)    

   Offensive odour 1 (1)    

 

Table 16. Patients’ characteristics for interRAI PC cont.: Nutrition, fluid intake and falls 

Item N (%) 

Insufficient nutritional intake 
 

   Yes 
37 (38) 

   No 
61 (62) 

Insufficient fluid intake 
 

   Yes 
36 (33) 

   No 72 (67) 

Falls in the last 30 days  

   No 91 (83) 

   Yes 18 (17) 
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4.2.2 Total survival 

Five patients (4%) in this study were alive on September 1
st
, 2008. Mean survival was 196 days (SD 

38.5) from date of admission to September 1
st
, 2008 and median survival was 41 day (SD 6.7) (fig. 3). 

Figure 3. Kaplan Meier survival curve: Total survival for interRAI PC, in days from admission to 
death or end of study (September 1

st
, 2008)  
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4.2.3 Univariate analysis 

In an univariate analysis the analysed variables were number of symptoms, the presence of fatigue 

and shortness of breath with exertion in the last 3 days, ADL hierarchy scale, CPS, pain scale, falls, 

nutrition and fluid intake. When adjusted for age and gender, increased number of symptoms (HR 

1.117), presence of shortness of breath with exertion in the last 3 days (HR 2.248), falls in the last 30 

days (HR 2.324) and insufficient nutritional intake (HR 1.544) was related to shortened survival (table 

17). 

Table 17. Univariate Cox regression model from interRAI PC (adjusted for age and gender) 

Variables Hazard Ratio (95% CI) p-value 

N of symptoms *1.117 (1.039-1.202) 0.003 

Presence of symptom in the last 3 days   

Fatigue 1.291 (0.757-2.202) 0.348 

Shortness of breath with exertion (dyspnoea) *2.248 (1.448-3.492) <0.001 

ADL hierarchy scale 0.876 (0.557-1.377) 0.566 

Cognitive Performance scale (CPS) 1.505 (0.955-2.371) 0.078 

Pain scale 1.399 (0.942-2.079) 0.097 

Falls in the last 30 days *2.324 (1.372-3.936) 0.002 

Insufficient nutritional intake *1.544 (1.013-2.354) 0.043 

Insufficient fluid intake (less than 1L per day) 1.137 (0.753-1.718) 0.542 

*significant, value <0.05 

4.2.4 Multivariate analysis 

When entered into a final model of Cox regression, the presence of shortness of breath with exertion 

in the last 3 days and falls in the last 30 days, continued to be independently related to survival. With 

each year of age, the risk of death rose by an estimation of 2%. The presence of shortness of breath 

increased risk of death, of about 2.5 times when compared with those without shortness of breath. A 

history of falls in the last 30 days increased the risk 2.7 times more than those who did not have a 

history of falls.  

Table 18. Final multivariate Cox regression model from interRAI PC 

Variables Hazard Ratio (95% CI) p-value 

Age 1.021 (1.002-1.040) 0.033 

Shortness of breath with exertion (dyspnoea)  2.529 (1.601-3.994) <0.001 

Falls in the last 30 days 2.725 (1.563-4.752) <0.001 
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4.2.5 Survival predictions by health care professionals 

Very few patients in the present study were imminently dying. Health care professionals were more 

accurate in estimation of survival when prognosis was short (table 19). Accuracy decreased, the 

longer the survival prediction was and for those who were estimated to survive longer than six months, 

only four did, the other ten died within six months. 

Table 19. Prediction of survival by health care professionals in palliative care. 

Predicted survival Number of correctly estimated deaths 

/ total number of estimated deaths 

Accuracy of predicted survival 

(%) 

Death imminent 2/3 67 

Death in less than six weeks 21/25 84 

Death between six weeks and six months 19/58 33 

Death after six months 4/14 29 

 

4.3 Comparison between the two datasets 

In the EPOS part of the study, patients were on opioids, were younger with a mean age of 65 years 

vs. 72 years in interRAI PC and were slightly more often women. Gastrointestinal, breast, prostate and 

lung cancer were the most common cancers in both datasets. However, lung cancer was relatively 

more common in the interRAI PC part.  

Number of symptoms was the same in both datasets, a mean of 6 symptoms. The physical 

symptoms in the two datasets differed, however. The same symptoms were not featured in both 

datasets and the assessments were different. In both datasets symptoms were assessed by a health 

care professional but in EPOS the presence of the symptom in the last 24 hours was assessed vs. 3 

days in interRAI PC. Fatigue was the most common symptom in both groups, with a prevalence of 

over 80%. Dyspnoea and constipation were more common in EPOS while weakness, sleep problems 

and vomiting were rarer than in interRAI PC.  Pain was more common in EPOS or 82% vs. 60% in 

interRAI PC when the Symptom Checklist was compared for presence of pain in the last 3 days. An 

estimation on pain control was conducted in both datasets. In interRAI PC three groups were 

analysed, those with no pain and those with satisfactory and unsatisfactory pain control, but in EPOS 

status of opioid treatment was viewed. Opioid treatment was grouped into recently initiated, stable 

dosing with adequate relief and stable dosing with inadequate relief. The former is self-assessed while 

the latter is based on observed results and therefore, comparison is difficult. The majority in both 

groups seem to have either satisfactory pain control or adequate relief, however, unsatisfactory pain 

control is more common in interRAI PC than inadequate relief in EPOS. Both groups scored low on 

physical performance but high on cognitive function. The most important variable that differentiated 

the two groups was survival. In EPOS, the median survival was 101 days while in interRAI PC it was 

41 days.  

In univariate analyses differences were also found. In EPOS, the number of metastases, KPS, 

MMSE and the role function scale in EORTC QLQ-C30 seemed to relate to survival. Comparable 
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variables would be ADL hierarchy and CPS, for KPS and MMSE respectively, in interRAI PC and 

neither was significantly related to survival. In interRAI PC, the number of symptoms, presence of 

dyspnoea in the last 3 days (both of which were not significant in EPOS), falls in the last 30 days and 

insufficient nutritional intake significantly affected survival. Multivariate analysis also revealed a 

marked difference between these two groups.   
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5 Discussion 

In this chapter the results of the present study will be discussed. A short summary of the results will be 

presented followed by answers to the research questions. A comparison to other studies in the field 

will be made and also between the two datasets in this study. In the end the strengths and limitations 

of the study is examined and further research suggested. 

5.1 Summary of results 

Patients with advanced cancer on opioids, still receiving life-prolonging oncological therapy and/or 

palliative care were more often women and the vast majority had metastases (the EPOS part). Mean 

age was 65 years and they had on average six symptoms in the past 24 hours. Their cognitive 

function was good with MMSE score on average 27 but their physical function was relatively less 

preserved with a mean KPS score of 50. The most common symptoms were fatigue, pain and general 

weakness. Most had stable dosing of opioids and adequate pain relief. Average survival was 235 days 

with median survival 101 day. Significant factors in multivariate analysis for shorter survival were 

higher number of metastases and presence of fatigue. Higher score on MMSE, role function scale on 

the EORTC QLQ-C30 and BPI interference scale was statistically significant in relation to longer 

survival. 

Patients with advanced cancer entering into a palliative care program were slightly more often 

women and a mean age of 72 years (the interRAI PC part). On average, they had six symptoms in the 

last 3 days. Cognitive function was good but physical performance was impaired. About 30% had 

unsatisfactory pain control. Most frequent symptoms were fatigue, weakness and pain. Mean survival 

was 196 days and median 41 days. Significant factors in multivariate analysis for shorter survival were 

increased age, falls in the last 30 days and presence of dyspnoea in the last 3 days. Survival 

prediction, made by health care professionals, were more accurate when prognosis was short or when 

death was occurred in less than six weeks compared to death after six months. 

The EPOS part of the study had younger patients and longer survival. Cognitive function was good 

in both study groups and physical performance low. Both groups had similar number of symptoms. 

However, results of survival analyses were different between the datasets. 

5.2 Prognostic factors for survival in patients with advanced cancer on 
opioids 

In the EPOS dataset, for patients with advanced cancer and on opioids, increased number of 

metastases was significantly related to shortened survival. How number of metastases or the 

presence of metastases affect survival in advanced cancer has been extensively investigated with 

mixed results. Lam et al studied advanced cancer patients in an in- and out-patient clinic with regards 

to prognostic factors for survival. The median survival was 77 days, and in a multivariate analysis, the 

number of metastatic sites was an independent prognosticator with HR 1.33 (62). In another study, 

which focused on patients admitted to hospice care, the median survival was 12 days, metastatic 

disease was related to shorter survival in a univariate analysis but not when entered into a multivariate 
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analysis (55). In comparison, the difference between these two studies seems to be the median 

survival of the groups, 77 days vs. 12 days, respectively. It appears that metastases loose it’s 

predictive power when survival is short. This is further confirmed by Vigano et al who examined two 

groups of advanced cancer patients. The first group had a median survival of 101 days and the 

second group 42 days. The presence of liver metastases, lung tumour and total tumour burden was 

associated with survival in the first group but not the second (41). This is in accordance with results of 

the current study.   

As previous studies have established (22, 43, 46), impaired cognitive function is significantly linked 

to shortened survival in patients with advanced cancer. This is seen in the EPOS part of the present 

study. Cognitive failure or delirium has shown a significant prognostic power and it has been 

incorporated into several scales used to assess quality of life and prognosis for e.g. the PPI (86). In a 

multicentre study of terminal cancer patients in home-care units in Italy, using quality of life scores 

measured by the Therapy Impact Questionnaire (TIQ), confusion and cognitive status showed an 

independent prognostic value together with global health status (102).  

Of the four scales tested from the EORTC QLQ-C30 questionnaire, only the role function scale was 

independently related to survival. In this study increased role function was related to lengthened 

survival. The role function scale measures the degree of difficulty of working or enjoying hobbies, 

hence, a high score represents high level of physical functioning. QoL indicators have been well 

studied. These questionnaires are usually grouped into functional and health-related symptom 

subscales. Studies have shown that less function on the health-related subscales is mostly associated 

with shortened survival in univariate analyses (63, 66, 68). If functional subscales, including the role 

function scale in EORTC QLQ-C30, show a relationship with survival it is more often in univariate 

analyses (61, 64). This is in contrast to the present study where the role function scale significantly 

affected survival in both univariate and multivariate analyses. Other QoL factors, besides role function, 

were however, not related to survival. The reason for this may lie in the sensitivity of the scales.  

Surprisingly, greater interference of pain, as measured by BPI, on daily activities is significantly 

related to longer survival i.e. more interference of pain means longer survival. Previous studies have 

revealed contradicting results regarding pain. Most have not found a relationship between pain and 

survival except in univariate analyses (22, 48, 53) but a couple of studies have found a negative 

relationship in multivariate analyses (58, 65, 66). In the present study, interference of pain as 

measured by BPI was not significant in an univariate analysis. Arguably, patients in pain, where pain 

interferes with daily activities, get more attention from medical professionals and therefore other life-

threatening symptoms or problems might be recognised and treated earlier than would be otherwise. 

This relates to the original objective of this study which was to examine patients on opioids. Various 

reasons could be partly responsible for this result such as interaction between different factors and 

symptoms which were not analysed in this study and could therefore be a part of type 1 error, even 

though measures were made to minimize the risk of that.  

In the EPOS part of present study, patients were all on opioids as a treatment for pain, hence pain 

was a common symptom in the study group. The total daily dose of morphine was high with a mean of 

180mg which is higher than is seen in rest of Europe according to Klepstad et al (87). Higher doses of 
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morphine did not affect survival in the present study. This has been supported by other studies (53, 

70) which have shown that health care professionals traditionally have been afraid of harming patients 

by giving high dosages of morphine. Nothing supports that fear when pain management is according 

to recommendations. Pain has been underappreciated and undertreated, partly because of this fear 

(90, 103-105), hence, it is important to get this message across.   

The relationship between shortened survival and fatigue was an expected finding as several 

previous studies have confirmed this (52, 68). Fatigue is a common symptom in patients with 

advanced cancer and has been linked to the anorexia-cachexia syndrome which marks the final stage 

of various types of neoplasm.  

Patients in the EPOS part of the present study had on average six symptoms which is less than 

studies have shown where 8 to 11 symptoms on average have been documented (106, 107). 

However, this was in accordance with the number of symptoms in the interRAI PC part of the present 

study. Number of symptoms did not affect survival in multivariate analysis. Recent studies have 

demonstrated the opposite, where increased number of symptoms is associated with shortened 

survival (52, 56). Those studies were performed on patient groups with advanced disease and with 

short median survival. The number of symptoms has been found to play a greater role as the terminal 

phase progresses. Patients in the current study are assumed to be in early terminal phase. However, 

few studies have been conducted on number of symptoms and its effect on survival in patients with 

different types of neoplastic disease. 

Physical performance, as measured by KPS, was associated with survival in an univariate analysis, 

but not in a multivariate analysis. The prognostic value of physical performance has been repeatedly 

established (43, 64, 68) and studies have shown the relationship between decreased physical 

performance and shortened survival. Current results can partly be explained by the fact that the 

present study assessed physical performance at one time-point only but shorter survival has been 

found to be more connected to worsening of performance (22, 39) than the actual state of physical 

performance.  

5.3 Prognostic factors for survival in patients with advanced cancer at 
first admission to palliative care 

Patients with advanced cancer entering into palliative care services were at a heightened risk of death 

with increased age. The relationship between age and survival has been established in some earlier 

studies but the results have been contradictory. Some have shown no relationship (52, 53) while 

others have. Lam et al (62) found that higher age was significantly associated with longer survival but 

Schonwetter (108) et al, the opposite. One of the differences between these studies is median 

survival, which is 77 days in the former study but 48 days in the latter. Different factors may be 

relevant for survival at different time periods in the disease trajectory. In the present study, median 

survival was 41 days which is comparable to the study done by Schonwetter et al. This may indicate 

that as the terminal phase progresses, age or age-related co-morbid diseases start to matter for 

survival.  
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No published studies were found on the effect of falls on survival. Present study was the first one to 

confirm such a relationship. Falls are indicative of worse physical performance and impaired cognitive 

function which have repeatedly been recognised as important prognostic factors (43, 64, 68). Falls can 

also have serious consequences which can affect survival. This result indicates that the presence of 

recent falls should be considered for prognostication and needs to be investigated further.  

In line with other studies, shortness of breath (dyspnoea) is related to shortened survival in the 

current study. Many studies have found a relationship between dyspnoea and survival (53, 109, 110) 

and the dyspnoea has been included into prognostic tools such as PaP and PPI. Shortness of breath 

has most often been found to be related to shortened survival in terminal patients (48, 59) which is in 

accordance with our results.  

Number of symptoms, fatigue in the last 3 days and pain had no relationship with survival in a 

multivariate analysis in this part of the study. Recent studies have demonstrated a relationship 

between increased number of symptoms and shortened survival (52, 56) especially in groups where 

survival is short. Few studies, up to now, have been conducted to illuminate this aspect but with 

increased interest further results on this matter are to be expected. Surprisingly, fatigue did not affect 

survival in this study. Fatigue has been revealed to have a significant effect on shortened survival in 

early stages of the terminal phase but also and particularly in latter stages (48, 68). The reason is 

unclear but can be explained in part that fatigue was a very common symptom both in early stages of 

cancer disease and latter. Furthermore, pain did not have an effect on survival which is in accordance 

with prior studies (22, 48, 53).  

Patients who were dependent in ADL or cognitively impaired, measured by the ALD hierarchy scale 

and the cognitive performance scale, respectively, did not have shortened survival compared with 

those who were independent in ADL or cognitively intact. Low cognitive function and especially 

delirium, has repeatedly been found to have a relationship with shortened survival (22, 43, 46, 48). An 

explanation for this difference could be that few patients in the interRAI PC dataset had impaired 

cognition. Physical function has also been extensively investigated and decreased mobility is closely 

associated with shortened survival (39). A possible interaction with unmeasured variables could also 

explain this.  

A relationship between insufficient nutritional intake and fluid intake with shortened survival was not 

found in multivariate analyses. Nutrition and hydration are related to weight loss or anorexia which 

have an established connection to shorter survival (22, 39), especially in latter stages of advanced 

cancer (48). In an univariate analysis, however, insufficient nutritional intake did significantly affect 

survival. To our knowledge, fluid intake has not been examined in association with survival before.  

5.4 Survival predictions of health care professionals for cancer patients 
at first admission to palliative care 

Results from the estimated survival by health care professionals were in line with earlier studies (75). 

The estimations were most accurate when actual survival was short or within 6 weeks. In the first 

group, those who were predicted imminent death, accuracy was 67%. This can be explained by the 

fact that only three patients were in the group and one of them survived for eight days. In the group 
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with patients whom were predicted death between six weeks and six months, accuracy was only 33%. 

Of those, with inaccurately estimated death, two out of three died earlier than predicted, making an 

over-estimation of survival by health care personnel which has been established in previous studies 

(75, 76).  

5.5 Differences between the two datasets 

The two datasets were in many aspects similar. Gender ratio was similar and also the cancer type and 

number of symptoms. The EPOS part of the study had a slightly younger patient group. All patients in 

the EPOS part received opioids due to pain so it might, therefore, skew the results towards higher 

prevalence of pain but 82% of patients in EPOS were observed to be in pain in the last 24 hours as 

opposed to 60% in the last 3 days in interRAI PC.  

In spite of this, patients in EPOS seemed to have better pain management as only 19% of the 

patients in EPOS were observed to have inadequate relief of opioids vs. 32% of interRAI PC patients 

who reported to have unsatisfactory pain control. This difference was even greater if those without 

pain were excluded from the interRAI PC dataset. One reason for this difference could be that pain 

management in EPOS is observed while in interRAI PC it is patient-reported. Symptoms are inherently 

subjective, so patient self-report is most reliable in regards to assessment. Studies have shown that 

observer and patient assessments are not highly correlated and observer assessment is often under-

rated (5). One could also argue that the focus was on pain management in EPOS as the patients were 

all on opioids due to pain and the study’s main focus was on opioid pharmacogenetics. This, however, 

does not hold as the treating physicians were not a part of the study. Another theory relates to the 

difference of the study time of the two datasets. EPOS was performed in the years of 2005 to 2008 

while interRAI PC in the years 2003 and 2004. Although, advances have been made in improving pain 

management, this difference in time is slight. Still another explanation could be that pain severity was 

less in EPOS than interRAI PC. The current study did not analyse descriptively the severity of pain in 

EPOS. In interRAI PC, the pain scale, which assesses the severity and frequency of pain, showed a 

mean of one so the probability of patients in EPOS having less severe pain than that is low. 

Prevalence of other frequent symptoms was similar in the two datasets. Physical function was low in 

both datasets but cognitive function good.  

The most important distinction between the two groups was survival. In EPOS, median survival 

was 101 day while in interRAI, 41 day, respectively. Different inclusion criteria explain the difference in 

survival but in EPOS, the patients could be receiving life-prolonging therapy and/or palliative care 

while patients in interRAI PC exclusively received palliative care. This difference in survival, however, 

could explain the dissimilar results in survival analyses. In EPOS, factors that are known to be related 

to survival in earlier stages of advanced cancer were shown to be significant, such as number of 

metastases, but in interRAI PC factors associated with very advanced stages of terminal disease were 

relevant, such as age and dyspnoea (41, 48).  

The different assessments of physical function did not show a statistical difference between groups 

but cognitive assessment by MMSE was relevant in EPOS while CPS did not show an association in 

interRAI PC. The reasons for this could lie in the strength of the measurements. MMSE has an 
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established use in cognitive measurements in dementia and delirium while CPS is relatively new and 

few studies published. CPS has although been shown to have some prognostic value in one study and 

has been included into a mortality index risk using interRAI (111).    

5.6 Strengths and limitations 

The strength of the EPOS part lies especially in rigorous data collection with few missing data. Data 

collection was consistently and studiously done by a single research nurse. The advantages of the 

interRAI part are the fact that all patients in palliative care in the greater Reykjavik area were offered 

participation and the investigators, although several, were trained for data collection. On average, 

about 500 persons die each year of cancer in Iceland (3). It is therefore safe to assume that datasets, 

such as interRAI PC or EPOS, with over 100 patients each is a fair representation of the actual 

population.   

The limitation of both EPOS and interRAI PC datasets lies in their secondary data analyses as the 

objective of the original researches was not to predict survival. Both datasets were convenience 

samples, which is, however, often the only research sample that can be obtained in advanced cancer 

populations and in small communities like Iceland.  

Medical records had to be used sometimes to obtain information. There were no records regarding 

the number of patients declining participation in either study. The interRAI PC assessment tool was 

also under evolution and the latest version emerged some years later with several changes (latest 

version 9.1) (112).  

Prognostic factors were not examined in relation to probable interaction between variables in either 

study. Both studies had a limited number of patients participating and to compensate for that, various 

factors and variables were transformed to increase statistical power as has been explained before.  

5.7 Future Research 

Future research could entail a prospective, multi centred study with a larger cohort, using an 

international cohort. This could be conducted e.g. in collaboration with EAPC. This would increase 

power of the study and thereby allow the use of more variables to increase the possibility of 

generalisation and even allow for analyses on interactions between factors. Hopefully, results from a 

prognostic study including material from all participating countries of the original EPOS will be 

released soon. Furthermore, more emphasis should be put on large studies in groups with different 

survival time in order to get better information on how prognostic factors change over time.  
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6 Conclusions 

This is the first study done in Iceland on prognostic factors for survival in patients with advanced 

cancer. Many prognostic factors have been found to be related to survival in advanced cancer 

patients. The relationship is however, often complex. Other factors associated with the study design 

can influence the results, like how advanced the disease or illness is in the studied patient group and 

other demographic factors e.g. age and cancer type. In the present study, the two datasets seem to 

represent in part two different patient groups. One more advanced in their disease than the other as 

the EPOS dataset consists of patients that could be assumed to be not as far along in their disease as 

the patients in the interRAI PC dataset. The results from survival analyses supported that as factors 

related to survival in earlier stages of advanced cancer were significant in the EPOS part while factors 

associated with survival in latter stages were significant in the interRAI PC part. The main prognostic 

factors in advanced cancer are clinical factors, such as symptoms and deteriorating function. In the 

early stages of cancer however, factors related to the cancer itself, such as type, size and 

dissemination affect survival. This study emphasises the point that predicting survival is very 

complicated and relies on experience as well as clinical knowledge. It is important to build every 

prognostication on an individual basis.  
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8 Appendices 

Appendix 1. Equipotency - opioids in the EPOS study (all doses in mg) (113-116) 

Opioid Oral Sc / IV Transdermal 

Morphine
1
 30 10 - 

Fentanyl
1,4

 - 0.1 0.1 

Oxycodone
1
 15 10 - 

Hydromorphone
1
 7,5 1,5 - 

Buphrenorphine
1
 - 0,4 0,4 

Ketobemidone
4
 30 10 - 

Alfentanil
4
 - 1 - 

Pitramide
2
 - 20 - 

Methadone
3
 6 4 - 

Sufentanil
4
 - 0.05 - 

Levomethadone 3 1.5  
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Appendix 2. Karnofsky Performance Score (KPS) (5, 37) 

Percentage of normal 
performance score 

Karnofsky definitions 

100% Normal, no complaints, no evidence of disease 

90% Able to carry on normal activity, minor signs or symptoms 
of disease 

80% Normal activity with effort, some signs or symptoms of 
disease 

70% Cares for self, unable to carry on normal activity or do 
active work 

60% Requires occasional assistance, but is able to care for most 
of his needs 

50% Requires considerable assistance and frequent medical 
care 

40% Disabled, requires special care and assistance 

30% Severely disabled, hospitalization is indicated although 
death not imminent 

20% Very sick, hospitalization necessary, active supportive 
treatment necessary 

10% Moribund, fatal process progressing rapidly  

0% Death 
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Appendix 3. The interRAI PC assessment tool, version 8.0. 
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Appendix 4. License from the National Bioethics Committee – an additional licence for the 
EPOS part of this study 

 

 


